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ABSTRACT

We analyse the determinants of school attendance and hours worked by chil-

dren in Pakistan and Nicaragua. On the basis of a theoretical model of chil-

dren’s labour supply, we simultaneously estimate the school attendance deci-

sion and the hours worked by Full Model Maximum Likelihood. We analyse

the marginal effects of explanatory variables conditioning on the “latent”

status of children in terms of schooling and work. We show that these effects

are rather different, and discuss the policy implication of this finding. Finally,

we use our predicted hours of work to analyse the effects of work on chil-

dren’s school achievements.

Key words: child labour, education, human capital
JEL: I21, J23, J24
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INTRODUCTION

Child labour is thought to be harmful in many ways to children’s welfare. It

interferes with human capital accumulation and may affect the present and

future health of the child. The determinants of child labour supply have been

recently analysed in the literature (see Basu (1999), Rosati- Tzannatos (2000),

Cigno – Rosati (2001) and the literature therein cited for the discussion of

theoretical models and empirical results). The attention of the literature has

been mainly focused on the determinants of the categorical decision of the

household on the activity of the child: whether to send a child to school, to

work or allow him to perform both activities1. Almost no attention has been

paid to the amount of time that children devote to work (either when this is

their only activity or when they combine it with school attendance).

The number of hours spent working is not only important in itself as a meas-

ure of child welfare (this is a measure of forgone leisure, etc.), but is also an

essential ingredient to evaluate the cost of work in terms of health and human

capital accumulation. In this paper we analyse the hours of work supplied by

children and try to identify their effects on school achievement. Schooling is

obviously one of the most important inputs in human capital accumulation,

but education is also important for health. Many studies, starting from the

seminal paper of Grossmann (1972, 1982), have shown that education has an

                                                          
1
 For the quantitatively non negligible cases in which children appears to neither work
nor go to school se the literature cited.
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important positive effect on health status. Hence, lower school achievement

due to work may not only influence the human capital of the child, but also its

future health.

The literature on child labour has mainly focused on the participation decision

of the children. Almost no attention has been given to the hours supplied. An

exception is Ray (2000), which, however, treats labour supply separately from

the household decision of sending a child to school.

This paper innovates on the existing literature by focusing on the simultaneous

decision relative to school attendance and to the amount of work supplied. On

the basis of a simple theoretical model, we estimate a simultaneous two equa-

tions system. This model not only allows us to take into proper consideration

the joint decisions about work and schooling, but also allows us to calculate

marginal effects conditioning on the “latent” propensity of the child to attend

school and/or to work. These marginal effects are in some cases rather differ-

ent across the “latent” state of the child and this has interesting analytical and

policy implication.

The final section of the paper is devoted to an exploration of the link between

child work and school achievements. Unfortunately, as it is also true for the

rest of the small literature on the subject, the available data sets offer proxies

of school achievements that are not fully satisfactory. However, as discussed in

more details below, we innovate on the existing literature by taking into ac-

count the endogeneity of the hours worked and by disaggregating the effects

of work on school achievements by sector of activity.
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A few attempts have been made to evaluate the impact of child labour on

school achievement (Patrinos and Psacharopulos (1994), Psacharopulos

(1997), Heady (2000), but their estimates do not take into account the simulta-

neity of the decision on whether to send a child to school and/or to work.

Moreover, they discuss mainly the effects of work on school achievement by

considering whether the child is working or not, without devoting much at-

tention to the number of hours actually worked. While these studies offer

some evidence on the matter, it is important to assess not only the effect on

school outcome of the fact that a child is working, but also the effect of the

amount of work performed.

From a policy perspective it is important to evaluate whether it is the fact that

a child works or if it is the amount of time that she works that affects human

capital accumulation. If working hours had only a negligible effect on school

achievement, then school attendance rather than work would be the correct

policy target (at least in terms of human capital accumulation). On the other

hand, if working hours strongly affect human capital accumulation, then child

labour also needs to be monitored. Moreover, establishing whether a few

hours of work have a negligible effect on human capital accumulation will help

to define the target of policy intervention and also offer some supporting or

contradictory evidence to the claim often made that children working less than

two or three hours a day should not be considered as “working” children.
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1. A theoretical outline

To outline our theoretical model we consider an altruistic set up, where par-

ents care about the present and future consumption and current leisure of

their children 2. The number of children is taken as given and for simplicity of

exposition is normalized to 13. We also assume that human capital accumula-

tion is the only way to transfer resources for children’s future consumption4.

Human capital is accumulated by sending children to school5. The time a child

has to spend at school is fixed at hS. Normally school hours are not flexible

and school attendance requires a minimum fixed amount of time devoted to

school. Some of the children that work and attend school might miss classes

and thus make their school hours more “flexible”. However, the degree of

                                                          
2
 - As discussed in Cigno-Rosati (2000), similar results will be obtained if a non-
altruistic model were used.

3
  -  Endogenous fertility does make a difference to child labour analysis (See Rosati-
Tzannatos 2000), but for the present analysis nothing of substance is changed by
treating fertility as exogenous.

4
  -  If capital market were present the efficient level of human capital investment will
equalize returns to human capital investment to the market interest rate. Allowing for
the presence of capital markets will complicate the exposition without bringing addi-
tional insights. For a discussion of the role of capital markets in determining child la-
bour supply see Rosati- Tzannatos (2000).

5
 - Child labour could also contribute to human capital accumulation by, for example,
on the job training. We do not consider this case in our discussion for two reasons.
Firstly, there is no evidence to substantiate the statement on the role of child labor as a
means to accumulate human capital. Secondly, formal education plays an empower-
met  role that goes beyond that of increasing the productivity of working time. This
effect is captured in our model by introducing human capital as such as an argument
of the utility function.
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“flexibility” that can be achieved in this way is rather limited, as skipping

school often results in dropping out and is normally not tolerated by school

authorities6. Hence we treat school hours as fixed. School attendance does not

rule out child labour. However, we assume that working hours have a negative

influence on human capital accumulation. Hours spent at work reduce time

available for study, tire the child and reduce her learning productivity, etc.

Given the nature of the work that children perform, mainly unskilled and

mostly at their family farm or business, we can safely consider the hours spent

at work, hL, as flexible and treat them as a continuous choice variable.

The human capital production function takes the form:

H=h (hL; hS) (1)

Where 0/ <∂∂ LhH .

Parents maximize a utility function defined over the current consumption of the

household members, the current leisure and the future consumption of the children.

Current household consumption C1 is given by:

C1S=y +w hL – q (2)

                                                          
6
 - There are programs that try to make school hours more flexible to accommodate
child labour activities, but their coverage is marginal and, in any case, such programs
are not present in Pakistan.
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if parents send their children to school.

Where y is the (exogenous) income of the parents, w is the wage rate (marginal

product) of child labour, hL are the hours of work supplied by children and q

is the direct cost of education.

Future children’s consumption, C2S, is given by K+H where K is the exoge-

nous endowment of human capital and H is defined in (1). Parents also attach

value to the (current) leisure enjoyed by the children, L= 1 - hS - hL  (having

normalised total available time to 1).

If parents do not send their children to school, present consumption is given

by C1L= y + w hL, future consumption by C2L = K and current leisure by L=

1- hL.

In both cases the choice variable is hL (the time spent at work), but the money

and time budget constraints are different according to whether the child is sent

to school or not.

As the amount of time required by school attendance is fixed, the parent’s

choice of hL is given by

Max [US* (hL),UL* (hL)]

where
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M) ;h - h -1 ),h ;H(hK  q, - h  w U(ymax *U LSSLLS ++=
Lh

(3)

and

M) ;h -1 K, , h  w U(ymax *U LLL +=
Lh

(4)

and M represents a vector of household characteristics like education of the

parents, locality of residence, etc.

In other words, parents compare the maximized utility under the two regimes

and select the one that yields the highest welfare. Children’s hours of work are

hence chosen conditional on the decision whether to send children to school

or not. The comparative statics properties of the model show that an increase

in parent’s income increases the probability that a child attends school and

reduces the numbers of hours worked. An increase in the cost of schooling

reduces human capital accumulation. These results, however, depend on the

simplifying assumption of exogenous fertility and absence of capital markets.

Relaxing such assumptions would not change the results relevant to the focus

of the present paper, but it will make a difference for the discussion of child

labour policies. A detailed analysis of these issues can be found in Rosati-

Tzannatos (2000). Note that child labour supply is expected, other things be-

ing equal, to be lower when children are attending school, because of the cost

work has in term of human capital accumulation and the higher marginal value
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of leisure. Also observe that corner solutions are possible in both regimes for

hL.

The econometric model

As illustrated in the Section 2, the decision of schooling and working are si-

multaneous. In particular we observe that a child is enrolled in school if Us* -

UL*>0 0* >⇒ s  and that the hours of work supplied by the children depend

also on their enrolment status.

We model hours worked and enrolment status starting from the follow-

ing structure:

ugZs += '* (5)

( ) εγεγ +++=++= ugZbXsbXh ''*'* (6)

By using the following useful definitions: X*’b*=X’b+γZ’g and η= γu + e, we

can rewrite equation (6) as follows:

ηβ += **X *h (6)
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h* are the hours worked, s* is the enrolment status of the child, ε

and u are the disturbance terms following a bivariate normal distribution with

zero means and variance co-variance matrix (Σ) as follows:

Σ = 










1

2
u

u

ε

ε

ε σ
σ
σ

.

We allow the two equations to be correlated via their error terms. One possi-

ble source of correlation is the unobservable (by the researcher) ability of the

child. If children with higher abilities are more likely to go to school and work

fewer hours, we expect a negative correlation between the two error compo-

nents.

Both the enrolment rate and the hours worked are latent variables. Enrolment

is observed as a dichotomous variable according to the following structure:

s=1 if s*>0

s=0 if s*<=0

As it is not possible to buy time, the hours worked are censored at zero. We

assume that observed hours worked are described by the following Tobit

model:
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h=h* if h*>0

h=0 if h*<=0

The joint decision of working and studying is described by a simultane-

ous equation model that combines a Tobit and a probit model with cor-

related disturbances.

More specifically, each observation belongs to one of the four possible

regimes:

1) Working hours>0, enrolled

2) Working hours=0, enrolled

3) Working hours>0,not enrolled

4) Working hours =0, not enrolled

The probability associated to each of the regimes can be written as fol-

lows:

Pr (1)=P(s=1)*P (h*>0|s=1)

= ( ) ( )













−

−+Θ−
−

2

1

1
*)*'*('*,*'*

ρ
ρσσφ bXhgZbXh
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Pr (2)=P(s=1)*P (h*<=0|s=1)= ( )ρσ −−Θ ,',/**'2 gZbX

Pr (3)=P(s=0)*P (h*>0|s=0)=

( ) ( )


























−

−+Θ−−
−

2

1

1
*)*'*('1*,*'*

ρ
ρσσφ bXhgZbXh

Pr (4)=P(s=0)*P (h*<=0|s=0)= ( )ρσ ,',/**'2 gZbX −−Θ

where  2,, ΘΘφ  are respectively the univariate density function, univariate

cumulative function, and the bivariate cumulative function.

We estimate this model by maximum likelihood. The log likelihood function

(L) for estimation of the parameters b, γ, ρ and σ is given by:

∑ ∑∑∑
∈ ∈∈∈

≤=+>=+≤=+>==
3 421

)0*,0(ln)0*,0(ln)0*,1(ln)0*,1(ln
i iii

hsphsphsphspL

Note that the coefficient on enrolment rate enters the equation of hours

worked and it is determined simultaneously with them.

Human capital accumulation is modelled using a production function ap-

proach, assuming that it depends on a set of individual and household charac-

teristics and on hours worked. As measures of school achievements are not

available as such, we used information on whether the child is enrolled in the
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expected grade or has failed one or more times. The probability of failing is

modelled as a function of a set of household and individual characteristics, of

the hours worked and of the sector of employment. As the number of hours

worked is an endogenous variable, we use the fitted value from the model of

school enrolment and labour supply described above to obtain unbiased esti-

mates.

2. The data sets

We have employed two different data sets in the estimates: one survey con-

ducted in Pakistan and the other survey in Nicaragua. The reason for this is

twofold. Firstly, it is interesting to test the effects of hours of works on school

achievements with data relative to largely different economies and social

structures. This allows us to be more confident on the generality of the results

obtained. Secondly, the data sets have different characteristics that comple-

ment each other. In the Pakistani data set working children are oversampled

allowing for disaggregation among sectors of activity. The data for Nicaragua,

on the other hand, contains more precise information on school achievement.

Pakistan

The survey was carried out in 1996 and contains information on working chil-

dren by age, sex, location, occupation and industry; on the working conditions
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of the children, i.e. hours worked, wages received and terms of employment as

well as on the safety and health aspects of their workplace; and socio-

economic characteristics of the children and their families. The Pakistan sur-

vey is part of the SIMPOC (Statistical Information and Monitoring Pro-

gramme on Child Labour) survey led by ILO within the program on the elimi-

nation of Child Labour. It contains 10,453 households with an average house-

hold size of 8 individuals, for a total of 77,684 individuals. As the goal of the

survey is to investigate working children’s conditions, only households that

reported child labour within the age group 5-14 years were interviewed. The

sample, therefore, is representative of the subset of population of Pakistan

households that have at least one child working. Because of the “oversam-

pling” of working children, the SIMPOC data set contains also enough obser-

vations to significantly disaggregate children’s work by sector of activity and to

estimate a child wage equation.

On the basis of the estimate of the number of households with at least one

working child (with respect to the total number of households), ILO-IPEC

estimated that among the 40 million Pakistani children aged 5-14 years, 3.3

million, i.e. 8.3 per cent, were economically active during the reference week.

During the 12-month reference period almost 8.1 per cent of the 40 million

children reported that their principal activity was either working or being avail-

able for economic activity during most of the past 12 months7.

                                                          
7
 - For details refer to the technical documentation that can be found in the ILO web site
at www.ilo.org
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In describing the data set utilized for the estimates, however, we refer to the

statistics derived from the sample. The figures discussed, therefore, refer to

the sample of households with at least a working child and not to the whole

Pakistani population. Children aged between 5 and 14 amount to 30,772 in the

sample. Table 1, 2 and 3 show the fraction of children who work and are en-

rolled in school programmes and also the fraction of full-time students and

part-time workers among total children. The overall enrolment rate is about

40%, and there is a very large gender differential in enrolment rate at any age

group. A large fraction of children cannot be classified in any of the three ac-

tivities: “working only”, “studying only”, “working and studying”. We define

them as children with “no activity”. Girls are more likely than boys to belong

to the latter group: this is likely due to the fact that household chores are not

classified, according to the questionnaire, as working activity. The highest pro-

portion of working children is involved in family related businesses (Table 4).
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Table 1: Children enrolled in school

(as % of total number of children in each age group)

Age Male Female Total

5 41.64 16.29 29.91
6 51.83 22.64 38.14
7 65.03 29.17 49.28
8 61.23 27.23 45.41
9 64.41 28.18 48.77
10 59.16 23.8 43.68
11 57.85 27.24 45.85
12 46.64 22.67 37.89
13 38.9 15.74 32.1
14 27.31 10.28 22.26

Total 49.41 22.69 38.79

Table 2: Children working only and Children working and studying

(as % of total number of children in each age group)

Age Male Female Total

5 2.04 1.81 1.93
6 6.82 12.04 9.27
7 13.9 10.39 12.36
8 27.15 24.87 26.09
9 41.8 30.97 37.13
10 56.59 37.71 48.32
11 67.91 38.07 56.21
12 77.49 39.01 63.44
13 87.89 46.96 75.88
14 92.23 47.13 78.85

Total 55.91 29.81 45.54
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Table 3: Children’s activities by sex

(as % of total number of children)

Activity Male Female Total

Work only 36.35 27.49 32.83

Study only 29.85 20.36 26.08

Work and

Study 19.56 2.32 12.71

No Activities 14.24 49.82 28.38

Total 100 100 100

Table 4: Children working in wage employment, self-employment

and family employment

(as % of all working children)

Sector Male Female Total

Wage Employ 25.42 16.88 23.16

Self employ 7.04 5.54 6.64

Family 67.54 77.58 70.2

Total 100 100 100
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Table 5: Children working in agriculture, manufacturing, construc-

tion, transport and community activities, by sex

(as % of all working children)

Activity Male Female Average

Agriculture 63.61 76.69 66.97

Manufacturing 10.26 11.99 10.71

Construction 2.36 0.32 1.83

Transport 16.79 0.89 12.71

Community 6.97 10.1 7.78

Total 100 100 100
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Nicaragua

The Nicaragua survey refers to year 1998 and is part of the LSMS (Living

Standards Measurement Study) survey8.  There are 6,084 children aged 5 to 14

in the sample, representing the 28.8% of the total Nicaraguan sample.

The majority of children, about 73 per cent, attend school. The school atten-

dance rate is higher for females than males at all ages. Most of the children

study only (67 per cent of boys and 76 per cent of girls). Girls are less likely

than boys to belong to the work. About 20 per cent of the children are appar-

ently involved in no activity. Among them girls are the majority, this is perhaps

due to the fact they are involved in household chores more than boys.

 The tables 1(a) 2(a) 3(a) summarise the main statistical findings for children

aged 6 to 14 in Nicaragua.

                                                          
8
 - The Living Standards Measurement Study was established by the World Bank in
1980 to explore ways of improving the type and quality of household data collected
by government statistical offices in developing countries.
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Table 1 (a): Children enrolled in school

(as % of total number of children in each age group)

Age Male Female Total

6 60.68 74.29 67.52

7 74.41 77.05 75.70

8 79.18 85.64 82.54

9 81.59 83.13 82.34

10 81.08 84.35 82.66

11 77.88 81.36 79.52

12 77.46 85.88 81.67

13 68.61 73.25 70.95

14 59.03 65.25 62.11

Total 73.49 79.06 76.25



22

       Table 2 (a): Children working only and working and studying

(as % of total number of children in each age group)

Age Male Female Total

6 0.57 0.56 0.57

7 4.96 0.55 2.80

8 4.40 1.90 3.10

9 8.78 2.11 5.55

10 15.02 3.19 9.29

11 17.88 3.73 11.20

12 21.68 5.76 13.71

13 31.39 7.32 19.26

14 39.68 10.82 25.37

Total 15.41 3.84 9.68

.

         Table 3 (a): Children’s activities by sex

              (as % of total number of children)

Activity Male Female Total

Work only 8.61 1.07 4.88

Study only 66.69 76.29 71.44

Work and

Study

6.81 2.77 4.81

No Activities 17.90 19.87 18.87

Total 100 100 100
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5. Estimates of children’s labour supply.

The results of our Maximum Likelihood estimates for Pakistan and Nicaragua

are presented in table 7 and 8, respectively.

The set of regressors used in the enrolment equation include the following

variables for the Pakistani data: age, age squared, a dummy variable taking

value of one if female, 0 otherwise (Female), household income net of child

earnings9 (HH Income), household size (hhsize), number of children aged 6-14

(Children), number of children aged 0-5 (Babies), number of children aged 0-5

interacted with the female dummy variable (Babiesf), a dummy variable taking

value of one if the household resides in a rural area, 0 otherwise (Rural), and

dummies variables taking value of one if the father (Eduf) or the mother

(Edum) have at least completed primary education. A similar set of regressors

has been used for Nicaragua. However, for Nicaragua, given the different

characteristics of the sample, the education of the parents is represented by

two dummies. The first dummy takes the value of one if the father/mother

has completed the primary school (Eduf/Edum primary), the second takes the

value of one if the father/mother has completed the secondary school

(Eduf/Edum  secondary).

                                                          
9
 In order to obtain the total adults income, we first estimated children’s wage using a
two steps Heckman procedure, we then predicted the earnings for those children who
do not work for a wage or for whom wage data are not available. We obtained the to-
tal adult income by netting out the predicted child earnings from the household in-
come.
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As we control for income, the education of the father and of the mother

should reflect the household preferences for education, the role of the mother

as complement to schooling for human capital accumulation, etc. On the other

hand, the education of the parents should not directly influence the decision

about the length of the working time. We have hence used parent’s education

to identify our model together with the functional form.

Let us now briefly comment on the coefficient’s estimates. School enrolment

is a non-linear function of age. Net (of children’s contribution) household in-

come has a positive effect on enrolment in Pakistan. The same effect has been

found with in Nicaragua. However, in this case we were not able to disentan-

gle household income in its different components (adults and children contri-

butions), we then used total expenditures as a proxy of total household avail-

able resources. The household composition effects are well determined. As we

control for income these effects should mainly reflect the marginal productiv-

ity of children’s time in the various activities.  An increase in the numbers of

adults10 increases the probability of enrolment. This is probably due to the fact

that the higher the potential labour supply of the household the lower the

value of the marginal contribution of children time to current household in-

come. An additional child aged 6-14 in the household positively affects the

enrolment rate in the Pakistan, while it has a negative one in the Nicaraguan

case. The presence of small children reduces, in both countries, the probability

                                                          
10

  I.e. an increase in Hhsize holding the remaining variables constant.



25

of attending school as it increases the value of time spent at home. This effect

is more pronounced for the girls, even though in Nicaragua this effect is only

significant at 10% level. Children living in rural areas work shorter hours in

Pakistan, but are also less likely to be enrolled in school. The presence of a

significant gender differential in enrolment is confirmed by the estimates in

both countries, albeit in opposite directions. Girls are less likely to be at school

in Pakistan and the probability of being enrolled decreases further if there are

very young children in the household, as shown by the negative coefficient of

Babiesf (the interaction between the number of young children present in the

household Babies and the dummy for being a girl, Female). In contrast, girls

have higher chances than boys to be enrolled in school in Nicaragua. How-

ever, the chances are reduced if there are young children in the household.

Enrolment is very significant in the hours equations with a negative sign: chil-

dren enrolled in school work shorter hours and are also less likely to work.

Taking the effect of enrolment as given, we observe the following relationship

among hours worked and the explanatory variables (we will discuss and com-

ment below on the full marginal effects). The number of small children has a

positive effect on the hours worked for both countries, while the number of

children aged 6-14 has a positive impact for Nicaragua only. An additional

adult in the household raises the children working hours in Pakistan while it

has the opposite impact in Nicaragua. Income does not significantly influence

the hours worked. Girls work fewer hours than boys.
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Given the structure of the estimated model we can compute the marginal ef-

fects conditioning on the latent status of children: enrolled or not, working or

not. This will give us information on the effects of exogenous variables differ-

entiated by “latent” group of children. As we shall see, not negligible differ-

ences emerge among the various groups, indicating that policy effects of inter-

ventions might be differentiated according to the target selected. This is a fact

that has been hardly discussed in the literature, and shows the potential inter-

est of using semi-structural simultaneous model to analyse the determinants of

child labour supply.

Columns (c) and (d) of Table 7 show the marginal effects on working hours

computed taking into account also the indirect effects through the changes in

the decision to attend school, and conditioning on the enrolment status of the

child11. As it is easy to see, once the endogeneity of the enrolment status and

the covariance in the errors are taken into account, the marginal effects are

quite different from the estimated coefficients. Moreover, these “total” mar-

ginal effects are quite different from those that are obtained by estimating a

single equation Tobit model of children’s labour supply.

                                                          
11

 The total marginal effects in column (c) were obtained by differentiating with respect
to each regressor the expected value of the hours worked conditional on the enrolment
and working status of the child (Maddala, 1993): E(h|h*>0,s*>0) =
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An increase in income has no direct effect on the hours worked. However it

increases the probability that a child is enrolled in school and children attend-

ing school tend to work fewer hours. This explains why the “total” marginal

effect of income on hours worked is negative. Similarly, household size has a

negative effect on hours worked mainly because it increases the probability of

attending school. In fact, the direct effect on hours is positive indicating that,

if they work, children belonging to larger households do work longer hours.

The presence of an additional small child increases of more than an hour the

child labour supply. Being a female does reduce the average numbers of hours

worked. Girls are less likely to attend school, but if they work they work

shorter hours than the boys: this is probably due to the fact that household

chores are not recorded as working activities in the survey. The presence of a

small child in the household does reduce the probability that a girl attend

school (as it raises the value of her time at home), but once a girl is working

the presence of a small child increases the hours worked. This is most likely an

income effect. Children working in rural areas are less likely to attend school,

but they work shorter hours with respect to children working in urban areas.

Similar results are obtained also for Nicaragua as shown in columns (c) and (d)

of table 8. The main differences with respect to Pakistan are given by the ef-

fects of the number of school age children and of the area of residence. Chil-

dren belonging to household with larger numbers of school age children tend

to work longer hours, while we observe a small negative effect of this variable

in Pakistan. Living in rural area increases the numbers of hours worked, con-
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trary to what we observe for Pakistan. This is likely to be due to the differ-

ences in the sampling design of the two surveys.

Columns (a) and (b) of table 7 and 8 report the marginal effects (respectively

for Pakistan and Nicaragua) conditioned on the “latent” index of working

hours being positive or not. In other words, the marginal effects presented

should be interpreted as relating respectively to children with “low propensity”

to work and with “high propensity” to work. Some of the explanatory vari-

ables have quite different effects on the two groups. Consider for example

income. Children with a high propensity to work show an enrolment sensitiv-

ity with respect to income far smaller than that of the children that have a

lower “propensity” to work. Analogously, household size has a negative and

small effect on the probability of attending school for the potentially working

children, while it has a strong and significant positive effect on the other

group.  As we control for income, this is likely to be a marginal productivity

effect. In households that are not likely to send their children to work, substi-

tutability between adult and child work appears to be stronger than in the

other group. The presence of younger children reduces the enrolment prob-

ability for those children who do not work, while it increases it for those chil-

dren who are working.

These results indicate that policies aiming at reducing child labour by intro-

ducing incentive schemes (like income transfers) that only marginally modify

the opportunity set of the household are likely to produce significant effects

only on those households that are at the margin between sending their chil-
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dren to work or to school, i.e. that have a low propensity to child labour. Such

schemes are hence likely, if not properly targeted, to be ineffective toward

those households, most likely the poorest and most uneducated, that hence

have a high propensity to send their children to work.

     

6. Impact of hours worked on school performance

Pakistan

To what extent is child labour affecting school performance? The ILO-IPEC

survey does not have a direct measure of school achievements. We have hence

constructed an indicator of falling back in the course of study. In particular,

we have utilized a dummy variable taking value of 1 if a child aged 10 or more

is still enrolled in the primary school or if aged 13 or more and still enrolled in

the middle school, zero otherwise. Obviously this variable is only an approxi-

mation to the measure of school achievement, because it does not measure the

extent to which a child fell back in his/her course of study nor other dimen-

sions of school achievements.

The probability of falling back in the course of study was regressed on the

hours worked predicted by the model described above and on a set of house-

hold characteristics like income, household composition, area of residence and

education of the parents. We have also used different specifications in order to
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highlight the role played by the sector of work of the child and possible non-

linearity in the effects of hours on school achievements. The results are shown

in Table 9. Before discussing the effect of the hours of work, let us describe

the role played by the other explanatory variables.  The education of both the

father and the mother reduces the probability of falling back in the course of

study, even if the education of the mother is only marginally significant. This

confirms the role played by maternal education as an input in the production

of human capital (see Behrman et al. 1999). Father education might proxy an

income effect, but also might reflect the role of father time as an input in the

human capital accumulation.  Income has also a negative effect, pointing to

the importance of inputs other than time in the human capital production

function. Being female increases the chances of falling back in the course of

study. As we have no information on the time spent on household chores, the

female dummy might be capturing the effect that girls are more likely than

boys to spend time in that activity.

The increase in the hours worked significantly affects human capital accumu-

lation. The results in column 1 show that an additional hour of work a day

increases the probability of falling behind by just over 1.6 percentage point at

the mean. As Fig. 1 shows the increment is rather steady at all the levels of

hours, even if it tends to become smaller the higher the number of hours

worked. We have disaggregated the hours worked by sector of activity of the

child. After some preliminary testing on the equality of coefficients, we se-

lected the specification presented in column 2 and Fig 2. The cost in terms of
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human capital accumulation is higher if the child is employed in trade or

manufacturing, smaller if employed in the other sectors (largely dominated by

agricultural employment). In the former an extra hour of work increase the

probability of falling back in the course of study by just over 2 points (at the

mean), in the latter of about 1.5 points. Again the equation shows that in-

creases are higher, even if marginally, for the initial hours of work rather than

for the subsequent ones.

Overall the estimates show that the effects on human capital accumulation are

not linked to the mere fact that a child is working but also depends heavily on

the number of hours that s/he is working. As Figures 1 and 2 show, for a child

working 3 hours the probability of falling behind in the course of study is 5

points higher than for a child working one hour.  The estimates also indicate

that the marginal cost in terms of human capital accumulation does not in-

crease with the numbers of hours worked. In fact, if anything the estimates

show the opposite: (marginally) decreasing marginal costs. As this result is im-

portant in terms of policy (it indicates that also a few hours of work can non

trivially influence school outcomes) we have tried to further test for non-

linearity in the effects of working hours on school achievements. We have

employed various specifications of the hours in the estimates: quadratic, cubic,

etc. all the estimates suggest that non linearities are present and that the mar-

ginal impact of hours is higher at low levels of hours worked. They also sug-

gest that marginal effects increase when the number of hours worked becomes

high. Unfortunately the estimates, even is suggestive of the result just de-
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scribed, are not very precise, mainly because of the difficulty in estimating co-

efficients with highly correlated variables. An example is reported in column 3

of table 9 where the regressors have been included, beside total hours, as two

separate variables the hours worked respectively between 2.4 and 4 hours and

above 4 hours12. The estimates show that up to 2.5 hours, one additional hour

of work increases of about 3.8 points the probability of failing at school. From

2 to 4 hours the increase in the probability is negligible, and above for hours

the increase is about 2.7 point for each additional hour.  This is illustrated (af-

ter correcting the intercept) in Figure 3.

The results obtained show that the marginal cost in terms of human capital

accumulation of the hours of work is not substantially different whether a

child works just a few or many hours a day. In fact, there is some evidence that

these costs are higher for “initial” hours of work. This indicates that not con-

sidering as child workers those children that work just a few hours a day might

be misleading, as the cost of these few hours of work is not negligible.

Nicaragua

The survey for Nicaragua contains more information than that on Pakistan on

the education of the child. In particular, there is information also on the grade

                                                          
12

  - The cut off points have been selected through a grid search procedure by looking at
the log likelihood.
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attended the previous year by a child currently at school. On this basis, it has

been possible to build an indicator of school performance defined as the dif-

ference between the grade the child should be attending  (according to his/her

age) and the one s/he is actually enrolled in. We have used as dependent vari-

ables in the estimates a dummy variable taking the value of one if the child has

lost at least one year of school and zero otherwise13. This indicator was then

regressed on a set of explanatory variables similar to those used for Pakistan.

Since the hours worked are endogenous, we used the predicted values to con-

sistently estimate the impact of hours worked on school performance.

Table 10 contains the results of the estimates. An additional hour worked sig-

nificantly increases the probability of having repeated at least one grade. The

higher the quintile of income the child belongs to, the lower is the probability

of failing at school. Children with more siblings and children living in rural

areas have a higher chance of repeating at least one year. Girls appear to have

better school performance than boys.

Parents’ education has the expected negative effect on the probability of failing

at school. The more the parents are educated the higher is the probability that

the child is enrolled in the right grade. Mother’s education affects more mark-

edly than father’s education the child’s performance at school.

Figure 4 illustrates the relationship between the probability of failing at school

and the hours worked, holding constant the other continuos variables at their

                                                          
13

 - Similar results are obtained using the numbers of years that a child has lost or other
indicators based on a transformation of this variable.
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means and the dummies variables at their mode. As for Pakistan, even a small

number of hours worked affects significantly school performance. One hour

of work a day has a strong impact on the school performance of the child in-

creasing by almost 3.6 percentage points the chance of failing at school. The

probability of having failed at least one grade increase by 10 points if the child

works 3 hours and by more than 20 if s/he works 8 hours.

Information on the sector of activity is not available in this data set, therefore

we were unable to compare the effects of hours worked in different sectors as

we did for Pakistan. Other specifications were also used to test the non–linear

effect of hours worked on school performance by using exponential and quad-

ratic form functions of hours. The related estimates confirm the non linear

relation between hours worked and school performance and highlight the

larger impact of working hours at low levels of hours worked.

7. Conclusions

The literature on child labour has to some extent neglected to analyse the de-

terminants of the hours worked by the children. The attention has been mainly

devoted to the household decision to send the children to school and/or to

work. The duration of the working day is, however, important to assess the

impact of work on the human capital accumulation and on the child’s health.

Starting from a simple theoretical framework, we have derived and estimated a
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simultaneous equation system for estimating the household’s decision relative

to the school enrolment and to the hours worked by their children. The results

show the importance of taking into account the simultaneity of the decision

about schooling and hours worked in order to assess the importance and the

role played by different explanatory variables. We have seen that the number

of hours worked also depends on the (endogenous) decision whether or not to

let the child attend school. The effects of the variables on the hours worked

then depend also on the change they induce in the probability that a child is

sent to school. In fact we have seen, that this latter “indirect” effects often

dominates the direct one.

Moreover, the structure of the model we have estimated allow us to compute

not only the “full” marginal effects described above, but also the marginal ef-

fects conditional on the latent variable indicating the “propensity” of the

household to send the child to work or not. These marginal effects are very

different among the two “groups” and show that policy action can have a dif-

ferent impact depending on whether the child is likely to be sent to work or

not.

Finally, we have obtained consistent estimate of the effects of hours of work

on human capital accumulation by regressing our indicator on school

achievement on the hours of work predicted by our model and on other vari-

ables. The results of the estimates, based on an indicator of whether the child

has fallen back during her course of study, indicates that the amount of hours

worked are an important determinant of school achievements beyond the fact
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that the child participates in economic activities. These effects are far from

negligible, as a few hours of work per day increases the probability of falling

back in the course of study of about 10 per cent. Hours of work have an effect

that is not increasing; if anything the first hours of work have a larger impact

on school achievements than the successive ones. This indicates that the as-

sumption often made that a few hours of work only have negligible effects on

human capital accumulation is not supported by the evidence, at least in the

case of Pakistan and Nicaragua. A different issue is whether the changes in-

duced in school achievements are “large”. This has implications in terms of

policy interventions. If the loss due to child work is not large in terms of hu-

man capital accumulation, then school enrolment rather than child work itself

should be targeted (at least as far as the effect of child labour on human capital

accumulation is concerned). More evidence and the use of a larger set of indi-

cators are necessary to deal with such an issue.
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Table 6. Descriptive statistics
Pakistan NicaraguaVariables

Mean

(1)

Standard

deviation

(2)

Mean

(1)

Standard

deviation

(2)

Weekly hours worked 15.72 20.74
Daily hours worked 0.68 2.11
Weekly hours worked if working 35.29 16.59

Dailly hours worked if working 5.94 2.77

Age 10.14 2.780 9.82 2.58

Hh size 8.46 3.54 7.74 2.99

Babies 1.38 1.30 3.13 1.45

Children 3.55 1.48 1.04 1.07

HH (net) income 2968.34 2588.09

HH income 4779.45 5894.62

Female 0.389 0.487 0.49 0.50

Rural 0.435 0.496 0.55 0.50

Father education: primary 0.267 0.442 0.42 0.49

Father education: secondary or more 0.19 0.40

Mother education: primary 0.053 0.225 0.44 0.50

Mother education: secondary or more 0.16 0.37

Fail rate 0.706 0.455 0.79 0.40

Fail rate for enrolled children aged 10 or more 0.667 0.471 0.73 0.44

Number of observations 27512 4278

Note: children aged 5-14 and aged 6-14 are the sample considered for Pakistan and

Nicaragua, respectively
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Table 7.  ML estimates of enrolment and hours worked. Pakistan

Enrolment Hours*

(a) (b) (c) (d)

Parameter p

value

 Marginal

effect|

working

 Marginal

effect|

not

working

Parameter p value Total

marginal

effect|

enrolled

Total

marginal

effect|

not en-

rolled

Age 0.592 0.000 0.335 0.207 23.634 0.000 -1.273 -3.454
age2 -0.033 0.000 -0.008 -0.018 -0.770 0.000 0.269 0.365

Hhsize 0.038 0.000 -0.090 2.631 0.344 0.002 -0.488 -0.572

Children 0.023 0.011 -0.071 0.058 -3.495 0.000 -0.016 -0.015

Babies -0.051 0.000 0.034 -0.055 1.268 0.000 1.259 1.292

Babyf -0.127 0.000 0.061 -0.122 1.882 0.000 2.694 2.837

HH income

/1000

0.032 0.000 -0.005 0.025 0.091 0.250 -0.484 -0.547

Female -0.375 0.000 -0.121 -0.226 -31.829 0.000 -7.888 -12.383

rural -0.048 0.004 -0.016 -0.025 -1.701 0.000 -0.611 -0.957

Eduf 0.620 0.000 0.240 0.229 1.179 0.499

Edum 0.460 0.000 0.171 0.180 0.895 0.258

Enrolment

(�)

-8.2341 0.000

Constant -2.899 0.000 -140.342 0.000

Total observations: 27512, sigma error: 0.052 (p-value:0.000); covariance errors:-0.091    (p-value

0.00).

Dependent variable: weekly hours worked/100.

First column indicates the parameter corresponding to each regressor, the second the p-value. The

third and fourth column refers to the hours equation and show the marginal effect of each regressor

conditioned to enrolment=1 and enrolment=0 respectively.

The standard errors of the marginal effects (col a, b, c, d) are not reported as all the marginal effects

were found significant at 5% level.
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Table 8.  ML estimates of enrolment and hours worked. Nicaragua
Nicaragua

enrolment hours

(a) (b) (c) (d)
Regressors parameter p value Tot ef-

fect|

working

tot ef-

fect|

not

working

parame-

ter

p value Tot ef-

fect|

enrolled

Tot ef-

fect|

not en-

rolled

Age 0.788 0.000 0.465 0.193 6.479 0.000 4.951 -2.328
age2 -0.041 0.000 -0.012 -0.010 -0.235 0.000 -0.108 0.157
Hhsize 0.025 0.061 -0.067 0.005 -0.462 0.001 -0.811 -0.300
Children -0.049 0.035 0.071 -0.010 0.413 0.091 0.875 0.423
Babies -0.136 0.000 0.146 -0.030 0.734 0.031 1.835 1.036
Babyf -0.068 0.096 -0.041 -0.017 -0.568 0.185 -0.439 0.198
HH income 17.980 0.001 0.329 4.242 63.700 0.140 -9.138 -81.890
Female 0.222 0.001 0.013 0.051 -5.218 0.000 -0.819 -1.090
Rural -0.443 0.000 -0.144 -0.146 1.300 0.075 0.437 0.617
Eduf primary 0.267 0.000 0.096 0.077 -0.111 -0.145
Eduf secondary 0.486 0.000 0.169 0.130 -0.202 -0.254
Edum primary 0.346 0.000 0.123 0.097 -0.144 -0.185
Edum secon- 0.578 0.000 0.199 0.148 -0.241 -0.297
Constant -2.914 0.000 -44.786 0.000
Enrolment (�) -4.120 0.000

Total observations:  4278 sigma error:  66.703 (p-value:0.000);  covariance errors:  1.773  (p-value 0.00).

Dependent variable: daily hours worked.

First column indicates the parameter corresponding to each regressor, the second the p-value. The

third and fourth column refers to the hours equation and show the marginal effect of each regressor

conditioned to enrolment=1 and enrolment=0 respectively.

The standard errors of the marginal effects (col a, b, c, d) are not reported as all the marginal effects

were found significant at 5% level with the exception of expenditure and babyf in the hours equation

for those who go to school and expenditure, babyf and female in the enrolment equation for those

who work.
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Table 9. Probit Estimates of failing rate at school. Pakistan
probability of failing at school

Hours predicted 0.044 0.105

(3.58)** (1.83)*

Hours>2.5 &<4 -0.102

(-1.73)*

Hours>4 -0.031

(-0.53)

Hours* trade & manifact 0.059

(3.72)**

Hours*agricolture constr & com-

munity

0.042

(3.12)**

Incnet -0.026 -0.027 -0.029

(-2.73)** (-2.73)** (-2.95)**

Hhsize 0.031 0.031 0.022

(3.25)** (3.20)** (2.20)*

Children -0.017 -0.016 0.02

(-0.78) (-0.71) (0.85)

Female 0.141 0.154 0.105

(2.61)** (2.85)** (1.79)*

Rural -0.079 -0.09 -0.06

(-1.85)* (-2.01)* (-1.4)

Educ father -0.176 -0.182 -0.218

(-4.02)** (-4.14)** (-4.86)**

Educ mother -0.13 -0.129 -0.145

(-1.83)* (-1.83)* (-2.04)*

Constant 0.313 0.309 0.292

(4.36)** (4.28)** (4.03)**

Observations 4195 4195 4195

Absolute value of z-statistics in parentheses

* significant at 5% level; ** significant at 1% level
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Fig 1
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Table 10. Probit estimates of failing rate at school. Nicaragua

probability of failing at
school.

hours predicted 0.029
(3.26)**

quintile 2 0.001
(0.05)

quintile 3 -0.055
(-2.03)*

quintile 4 -0.08
(-2.67)**

quintile 5 -0.123
(-3.41)**

Hhsize 0.004
(-0.97)

Children 0.044
(5.42)**

Female -0.063
(-3.94)**

rural 0.049
(2.80)**

edu father: primary -0.069
(-3.23)**

edu father: more than primary -0.173
(-5.90)**

edu mother: primary -0.085
(-4.12)**

edu mother: more than primary -0.181
(-5.70)**

Observations 2888
Absolute value of z statistics in parentheses

* significant at 5%; ** significant at 1%



43
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