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Abstract

The literature on child labor has identified several key factors that affect child labor, most notably
household size and composition, parents’ education and employment status, and household's ability to
cope with income fluctuations on the supply side and the functioning of the labor market and the
prevailing production technology on the demand side.  This paper reports the findings of a comparative
study of the determinants of child labor in Côte d’Ivoire, Colombia, Bolivia and the Philippines, and
updates the policy recommendations by reporting on several empirical applications in a number of
countries.  The investigation focuses on the labor supply decision by the household.  The supply-side
factors are embodied in the models estimated in this study.  The household decision about how a child's
time will be allocated is seen as a sequential decision making process whereby the household first
weighs the decision on whether the child will attend school only against all other options.  If the
household does not select the preferred option, a series of further decisions are needed to choose
between a work-school combination or work only option and then to select the type of work.  A
sequential probit model was used to estimate the determinants.  The consistency of results across four
countries with vastly different social and cultural characteristics is itself a remarkable finding and
strengthens the validity of the policy recommendations.
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A Four-Country Comparative Study of Child Labor

Christiaan Grootaert and Harry Anthony Patrinos

Introduction

This paper reports the findings of a comparative study (Christiaan Grootaert and Harry Anthony

Patrinos (eds.).  1999.  Policy Analysis of Child Labor: A Comparative Study.  New York: St.

Martin’s Press) of the determinants of child labor in Côte d’Ivoire, Colombia, Bolivia and the

Philippines.  For the latest year available (2000), the proportion of children working in these countries

varies from 5 percent in Colombia, to 17 percent in the Philippines, 26 percent in Bolivia, and 49

percent in Côte d’Ivoire (Unicef 2001).  The investigation focuses on the labor supply decision by the

household.  The literature on child labor has identified several key factors that affect child labor, most

notably household size (fertility behavior) and composition, education and employment status of the

parents, and the household’s ability to cope with income fluctuations on the supply side and the

functioning of the labor market and the prevailing production technology on the demand side.

This article contributes to the literature on three issues.  First, it provides evidence on the need

for a gradual or nuanced policy towards the reduction and eventual elimination of child labor.  Second, it

supports the notion of the luxury axiom, that is, that poverty is a key factor causing child labor.  Finally,

in terms of methodology used to analyze the determinants of child labor, the paper brings out the need

for moving away from binary models and suggests the sequential probit as an important alternative.  The

sequential probit model, as applied in Grootaert and Patrinos (1999) and elsewhere, works across
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different countries and has produced largely consistent and policy-relevant results, thus adding

significantly beyond what can be learned from binary models.

Model

The supply-side factors are embodied in the models used in this study.  The household decision

about how a child’s time will be allocated is seen as a sequential decision making process.  The

household first weighs the option of the child attending school only (the preferred option for the child)

against all other options.  If the household does not select the preferred option, a series of further

decisions are needed to choose between a work-school combination or a work-only option and then to

select the type of work.  A sequential probit model was used to estimate the determinants of these

choices.

Several formal models of the household economy that explicitly take into account the economic

contributions of children have been discussed in the literature (Basu 1999).  The early work, based

largely on Rosenzweig and Evenson (1977), was set in the context of a standard household decision

making model under constrained utility maximization.  In such a model, a consumption vector is

maximized, subject to the resource endowment of the household and the market-determined returns to

these assets.  A structural formulation of this household economy includes equations explaining the labor

supply of different household members, including children.  Later work relied on household bargaining

models to explain child labor.  The most recent work examines the possibility of multiple equilibria in the

child labor decision.  The central hypothesis is the so-called “luxury axiom” which postulates that
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parents are altruistic and would prefer to send their children to school, but are prevented from doing so

due to low wealth (Basu 1999).

The studies reported here provide evidence in support of the luxury axiom.  More generally, the

studies focus on the supply side and estimate a reduced-form model of the determinants of child labor.

Since the data sets underlying the case studies are household surveys, they do not include information on

the demand side.  The “conventional” policy approach to child labor has focused on the demand side,

mainly by trying to affect the behavior of firm owners by reducing their demand for child labor,

particularly through legislation, foreign boycotts, or social awareness.  This was recently discussed,

especially in the context of international businesses, by Bachman (2000a).  It is clear that the range of

policy variables needs to be enhanced, in part by providing proper incentives to the households who

provide the child labor.

This calls for a look at the supply side.  Supply factors at the household level are the

characteristics of the child and the household that can influence the household’s decision to allocate

children’s time away from schooling and toward work.  The reduced-form model contains the most

relevant supply variables, to which have been added variables capturing the cost of schooling and the

geographic location of the household.

A Simultaneous or Sequential Approach to Modeling the Supply of Child Labor?

There are several ways to model econometrically the supply of child labor, depending on how

the decision making process within the household is viewed.  The key is whether the decision maker in
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the household considers all options open to the child simultaneously or considers preferred options first,

followed by a hierarchical decision making process.  As Grootaert and Kanbur (1995) discuss, the sole

decision maker can be the head of household, or there can be an intrahousehold bargaining process, for

example, between the father and the mother-child nexus.  Knowing which process applies is not

immediately relevant for the model formulation discussed here, because each type of decision making

process can consider the child’s options simultaneously or sequentially.  The literature contains no direct

evidence on households’ decision making process regarding child labor, which is, at any rate, likely to

differ across households.

A simultaneous decision making process would call for a multinomial choice model, in which the

choices are schooling, work for wages, work in home enterprise, work on farm, no work, or variations

thereof.  A hierarchical decision making process can be modeled with a sequential choice model, in

which the first step models the choice between the preferred option—in this case school attendance—

and all other options combined.  The second step models the second-best choice against the remaining

options, conditional on not having opted for the first-best choice.  This process continues until the

choices are exhausted.

There are advantages and disadvantages to each approach.  The appeal of the multinomial

choice approach is that only one equation needs to be estimated, which by construction will yield a

consistent set of probabilities showing the effect of a change in each explanatory variable on the

probability of selecting each option.  There are several drawbacks, however.  The most important is that

the multinomial logit model requires the assumption of the independence of irrelevant alternatives.  That
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is, it assumes that the odds ratios derived from the model remain the same, irrespective of the number of

choices offered (Maddala 1983).  In practice, this assumption is inappropriate when the choices include

close substitutes.  In the case of child labor, for example, it requires that the decision maker view the

choices between wage work and work in a home enterprise as independent.  Obviously, that is very

unlikely.  If nonindependent choices are included in the multinomial logit model, the model will

overestimate the selection probability for those options.  An attractive alternative is the multinomial

probit model, in which the residuals have a multivariate normal distribution and which is not subject to

the independence of irrelevant alternatives assumption.  The problem, though, is that because of

computational difficulties, the model can only handle a small number of alternatives, and for that reason,

it is rarely used.

The multinomial probit and logit models also share the requirement that the relevant set of

explanatory variables be the same for all choices.  In the case of the child labor options, this is

defensible somewhat, but not entirely.  For example, the cost of schooling is clearly a relevant variable in

the schooling-work choice but not in the choice among work options.  Likewise, ownership of a farm

may matter for the choice between work for wages and work at a home enterprise, but not for the other

options.

The sequential model approach solves many of these difficulties.  The independence of irrelevant

alternatives assumption is not required since alternatives are introduced one at a time, and the vector of

explanatory variables, if needed, can be adjusted for each set of alternatives.  Furthermore, the use of a

set of binomial choice equations makes it convenient to extend the model estimation to include a labor



6

supply equation (with hours supplied as the dependent variable).  This equation is censored and needs

to be corrected for possible selection bias, which can readily be done with Heckman’s well-known

two-step procedure (whereby the first step is the binary choice equation).  The drawbacks of the

sequential model are that multiple equations need to be estimated and, more important, that the

probabilities derived from the model are conditional on previous choices.  This means that estimation

results will depend on the ordering of options.  The sequential approach is thus most appropriate for

applications in which a clear preference ordering of options is possible.

On balance, it is believed that the benefits of the sequential approach outweigh its drawbacks in

the case of child labor choices.  This is particularly so, it is argued, because it is possible to determine

the “proper” hierarchy of choices:  (1) schooling, (2) wage work, (3) home enterprise work and (4) no

work.  The criteria underlying this ranking are, first, the welfare of the child and, second, the child’s

income contribution to the household.  Little dispute is expected with the proposition that schooling is

the preferred option from the point of view of the child’s welfare.  If that option is not chosen, wage

labor on average will yield more income to the household than labor in a home enterprise.  The use of an

income criterion must be evaluated within specific social and cultural settings.  For example, in some

countries work at home would be preferred to wage work for young women because of religious

considerations.  In the four countries studied, the assessment is that income is a valid criterion.

The four studies reported here analyze the supply of child labor as a sequential decision making

process, using binary probit models.  They improve on the common practice in the empirical literature
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on child labor of estimating a single binary logit model for the work or school choice (see, for example,

Patrinos and Psacharopoulos 1997; Jensen and Nielsen 1997).  Canagarajah and Coulombe (1997)

use a bivariate probit model that allows for interdependence between the work and school choices but

not for distinctions among types of work nor for the work-school combination.

In the sequential probit model, the probabilities for the four choices are determined as follows:

P1 = F(b1 X)

P2 = [1 - F(b1 X)] F(b2 X)

P3 = [1 - F(b1 X)] [1 - F(b2 X)] F(b3 X)

P4 = [1 - F(b1 X)] [1 - F(b2 X)] [1 - F(b3 X)]

where F represents the standard normal distribution function, and b1, b2 and b3 are vectors of the model

parameters.  The vector X contains the explanatory variables.  Parameters b1 are estimated over the

entire sample.  Parameters b2 are estimated over the sample of children excluding those who go to

school.  Parameters b3 are estimated over the sample of children who neither go to school nor work for

wages.  The decision tree in Figure 1 portrays the sequential decision making process and indicates the

samples on which the estimation of each step occurs.
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Figure 1: Decision tree for child labor model

Schooling
(P1)

Wage work
(P2)

All other
options

Work in home enterprise
(P3)

All other
options

No work
(P4)

Sample Estimation for: All children Children not in school Children not in school and
not working for wages

The specific definition of the four choices may need to be adjusted for some countries.  For

example, in Côte d’Ivoire fewer than 2 percent of children work for wages, which makes estimation of

the second stage impossible.  However, a large number of children combine schooling with work in

home enterprises, so the second choice was modified to reflect this combination of activities.  In Bolivia

and Colombia an additional probit was estimated in order to model in more detail the school and work

combination.  In the Philippines, the schooling model (first stage) could not be estimated because of data

insufficiencies.

Data and Variables

One of the main difficulties in furthering the empirical analysis of the determinants of child labor

is the dearth of national household surveys that include questions on the labor market participation of
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both adults and children in the household.  Most labor force surveys use a minimum age cut-off of 14 or

15 years, so by definition most official labor force statistics exclude child labor.  This age cut-off is a

matter of national practice rather than of international guidelines on the measurement of the economically

active population.  Because of this data deficiency in labor force surveys, multipurpose household

surveys are often a better source of data on child labor.  Such surveys include a variety of questions on

the socioeconomic conditions of the household and often include employment questions with a lower

age cut-off than is customary in labor force surveys.  The four data sets used for the studies reviewed

here come from multipurpose household surveys that recorded labor force participation for all

household members.  The age cut-off was seven years for Bolivia, Côte d’Ivoire and Colombia, and

eight years for the Philippines.  The surveys were nationally representative, except in Bolivia where only

urban areas were covered.

The surveys included detailed information about the employment and time use of adults

and children in the household.  Five groups of explanatory variables as determinants of the child labor

decision were identified: the characteristics of the child, the characteristics of the parents, socioeconomic

characteristics of the household, the cost of schooling, and location.  Because poor households face

special constraints in protecting themselves from income fluctuations, special attention was paid to the

asset position and poverty status of the household.  The model for each country study includes the five

groups of variables but since the data in the underlying household surveys are not identical, the specific

variables may vary.
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Child characteristics

Virtually all empirical work on child labor has indicated that the age and gender of the child are

important determinants of the probability of work.  The magnitude and direction of these effects are,

however, country-specific and determined by cultural factors, labor market opportunities, and wage

patterns.

Parent characteristics

There is ample empirical evidence that the education and employment status of the parents

affect the child labor decision (ILO 1992; Grootaert and Kanbur 1995).  The usual assumption is that

the father’s education and employment affects boys the most and that the mother’s education and

employment affects girls the most.  The nature of parents’ employment also matters—if the parents are

unemployed or irregularly employed, it creates the need for additional income sources to be provided

by children.  A further critical distinction is between parent employment as a wage earner or self-

employment.

Household characteristics

Several demographic and economic features of the household affect the supply of child labor.

On the demographic side, the most important are household size and composition.  The literature has

established that a larger household size reduces children’s educational participation and parental

investment in schooling (Lloyd 1994).  A larger household size also decreases income per household

member and increases the dependency ratio, both factors that increase the likelihood that a child will

need to generate income (in cash or in kind) to maintain the household’s level of living.  However, each
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child does not have the same probability of being called on to work; that probability depends on the

child’s age and gender, and on the age and gender of other children in the household (Jomo 1992;

Patrinos and Psacharopoulos 1997).  Related to household size is the stage in the family’s life cycle,

which can be represented by the age of the head of the household.  The gender of the head of the

household is also relevant because households headed by women usually have higher dependency

ratios, although this can be offset by an income effect (their smaller size implies higher income per

household member).  On the economic side, the key variables are household ownership of income-

generating assets, such as a household business, land, cattle, or farm equipment.  These assets

determine not only the level of household income but also the household’s ability to adjust to income

fluctuations (for example, by borrowing against these assets or by selling them).  The more assets

owned by a household and the more diverse they are, the better is its ability to manage risk and the less

likely it needs to use child labor to insure against income fluctuations.  The role of poverty as a

determinant of child labor has been thoroughly discussed in both the theoretical and empirical literature

on child labor (Basu and Van 1998; Grootaert and Kanbur 1995).

Cost of schooling

Since schooling is the main competing time use for children, it stands to reason that the cost of schooling

would be an important determinant of the likelihood of child work (Siddiqi and Patrinos 1995).  The

household surveys contain information on household expenditures for education, but such expenditures

cannot be included as explanatory variables in the model because they are endogenous to the child labor

decision.  (By definition, expenses on education are incurred only for children for whom the decision

was made to enroll them in school.)  This problem can be overcome by averaging household
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expenditures on education per enrolled child over relevant geographic units in the survey (such as

villages and districts).  This average can be considered an independent measure of the cost of schooling

in that geographic entity, and, when possible, this variable has been included as a regressor in the model.

In the case of Côte d’Ivoire distance to the school (also averaged in the same way) is included as a

partial measure for the opportunity cost of school attendance.  Unfortunately, a direct measure of

forgone earnings could not be calculated because there were too few cases in the surveys for which

income from child labor was reported.

Demand factors

Household surveys do not furnish data on employment opportunities for children.  Likewise, the data on

wages for children could not be used here because there were too few cases of reported wages to use a

geographic averaging procedure (as was done for the cost of schooling) to produce a usable exogenous

measure of wages.  Hence, the model does not include any direct demand variables.  As a (weak)

proxy, dummy variables for the region in which the household is located are included.

Key Findings

The consistency of results across four countries with vastly different social and cultural

characteristics (see Table 1) is itself a remarkable finding and strengthens the validity of the policy

recommendations.  (Annex 1 presents the variables used in the analysis and the results for one country,

Côte d’Ivoire.)  Among the findings:
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• The child’s age and gender are important determinants of child labor.  In all four countries, older

children are more likely to work than younger children.  Boys are more likely to work overall and more

likely to work in wage labor.  Girls are more likely to engage in home care work.

• The education and employment of parents are the most important of the household

characteristics.  The more educated the parents, the less likely are their children to work.  The mother’s

employment usually leads to an increase in child labor.  The child, usually the daughter, assumes

parenting responsibilities that allow the mother to work in the labor force.  The age and gender of the

head of the household are of secondary relevance, if any.

• Having siblings generally reduces the likelihood of child work, but the effects of the age and

gender of siblings are country specific.  Moreover, even within a country the pattern varies between

urban and rural areas.

• Owning a household enterprise or farm is the most important economic attribute of the

household for determining child labor outcomes.  A family enterprise increases the probability that a

child will work and decreases the probability that the child will combine work and school.

• A household’s poverty status exerts an influence beyond that of the household characteristics

already controlled for, suggesting that constraints on the poor (to borrow, to insure) increase the odds

of child labor.  Because poor families are unable to borrow or insure against income shocks, they are

more reliant on children’s labor for their survival.

• There is weak evidence that the direct monetary cost of schooling (tuition, fees, and other

charges) and distance to school affect child labor decisions, but because of data limitations the results

are tentative and inconsistent across countries.  In Côte d’Ivoire, the effect of the cost of schooling is
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insignificant.  In Bolivia and Colombia, however, the direct cost of schooling has a significant impact on

child labor outcomes.

• Location has a strong effect on child labor decisions.  The probability of child labor is always

higher in rural than in urban areas.  Each country surveyed here has one or more regions with a greater

concentration of child labor, reflecting disadvantaged economic conditions.
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Table 1  Determinants of child labor—summary of estimation results
Variable Côte d’Ivoire Colombia Bolivia Philippines

Urban Rural Urban Rural Urban Rural Urban Rural
Child characteristics
Age Yes Yes Yes Yes Yes — Yes Yes
Gender Yes Yes Yes Yes Yes — Yes Yes
Parent characteristics
Education

Father Yes Yes Yes Yes — — Yes a Yes a

Mother Yes Yes Yes Yes Yes — — —
Employment

Father No Yes — — — — Yes a Yes a

Mother Yes Yes Yes Yes Yes — No b Yes b

Household characteristics
Age of household head Yes Yes No Yes Yes — Yes Yes
Gender of household head No Yes — — — — Yes No
Siblings

Boys (ages) 6-17 6-17 0-5,
10-16

All
ages

6-16 — — —

Girls (ages) 6-15 10-15 0-5,
10-16

0-5,
10-16

10-16 — — —

Farm Yes — — — — — — —
Business Yes Yes — Yes — — Yes Yes
Poverty Yes Yes Yes Yes Yes — Yes Yes
Cost of schooling
Cost No No Yes Yes Yes — — —
Distance No Yes — — — — — —
Location Yes Yes Yes Yes — — Yes Yes
Note: Yes and No refer to whether the variable was significant in any stage of the sequential
estimation method.  “__” indicates that the variable was not included in the regression.
Full results available upon request.
a Indicates head of household.
b Indicates spouse of head of household.

A Strategy for Eliminating Child Labor

The conclusions and recommendations of the four country studies show many commonalities.

These lead to a five-element strategy for the elimination of child labor.
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1. Apply a gradual or nuanced policy approach to the elimination of child labor

No matter how strong the ethical objections to child labor, it cannot be instantly eradicated.  A zero-

tolerance approach to child labor in the short term—such as legislative bans and international boycotts

of products manufactured with child labor—can actually harm working children, because such policies

fail to address the root causes of child labor.  Bachman (2000a) cites the case of garment manufacturers

in Bangladesh who fired tens of thousands of children after the United States started banning imports of

goods made by children.  Since no provision had been made for an alternative activity or source of

income for these children, some were found later in worse jobs, including prostitution.  Child labor exists

because education systems and labor markets do not function properly, because poor households

cannot insure themselves adequately against income fluctuations, and because perverse incentives exist

that create a demand for child labor.  The country studies provide empirical evidence of these causes in

four countries with very different social and cultural characteristics.

Over the longer term, however, concern for the welfare of children demands nothing less than a

zero-tolerance position toward any form of child labor that interferes with the personal and social

development of the child.  The policy question then becomes how to identify the most efficient and

feasible path toward the elimination of child labor.  The evidence presented here and in some of the

other literature on child labor, calls for a gradual or nuanced, four-step approach that begins with

protecting working children and avoiding any measures, however well intended, which could harm

working children.  The recommended gradual approach is in line with the ILO’s currently favored three-

step solution to child labor: (i) adopt policies and programs to raise family incomes and remove children
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from dangerous work; (ii) provide education for children; and (iii) monitor the workplace to ensure that

underage employees are not rehired (Bachman 2000b; ILO 1999).

First, the enforcement of legislation against child labor needs to be consistent and prioritized.

Legislation should initially be used to combat the most ethically intolerable forms of child labor, such as

prostitution, bonded labor, or the use of children in criminal or military activities.  Enforcement should be

the responsibility of the police and armed forces, not of inspectors of ministries of labor and social

affairs.

Second, measures are needed to protect working children.  This includes the prohibition of

hazardous work by children and limitations on hours in all jobs.  Again, for the measures to work there

is a need to strengthen enforcement capacity, which in this case should fall to ministries of labor and

social affairs.  The measures should not prohibit child labor but rather should protect working children—

an acknowledgment that over the short term, until conditions change, neither employers nor parents will

be able to forego the benefits of child labor.  Parents can afford to pull their children out of the labor

market only when alternative sources of income are available.  Creating these sources takes time and

depends on many different factors, including the overall condition of the national economy.  Employers

will be able to afford to replace low-cost child workers with adult workers only after making

investments in new technology.  These investments should be encouraged, of course, but they will not

take place overnight.
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Third, it must be made easier for working children to combine work and school.  Poor

households need the income their children generate.  Part of this income is often needed to meet

schooling expenses.  A combination of restrictions on hours worked and the creation of flexible school

hours, so that children can attend school in the evenings and during nonpeak seasons, can create a

transition situation between full-time work and no work that may be easier for parents to accept than the

no-work alternative.  Evidence is emerging that combining work and school need not be harmful to

educational progress (Patrinos and Psacharopoulos 1997).  The Côte d’Ivoire study found that children

who combine work and school are healthier than children who only work.

Fourth, measures are needed to alleviate the income constraints of households with working

children through cash or in-kind transfers.  Such measures will allow children who work and do not

attend school to combine work and school and should eventually prepare the way for children to go to

school and not work.  Often it will be possible to target the transfers directly on working children.

Providing free health care services in places in which children work is one way to improve the health of

working children.  Education subsidies are another way to transfer resources to working children and

their households.  Some analysts object that such interventions constitute wages in-kind and thus, by

increasing the return to child labor, may increase the supply of child labor.  This is possible, but the

evidence suggests that this effect is likely to be outweighed by the income effect for the household,

which will tend to reduce child labor.  The essential question to consider in every case is whether the

children will be better off.  Providing free health and education services to working children will improve

their lives in virtually all situations.  Because girls are pulled out of school earlier and with greater

frequency than boys, it is especially important to target health and education interventions to girls.
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Ultimately, the most efficient way to transfer resources to households with working children is to

make alternative income sources available to households.  The way to do this is through the full range of

measures customarily included in poverty alleviation programs (see, for example, World Bank 1990,

2000).  Such measures are a long-term proposition.  Raising household incomes will eliminate the need

for child labor over the long run.  On the way to that outcome, measures are needed that protect the

child, encourage the work-school combination, and focus enforcement of child labor bans on morally

unacceptable forms of child labor.  The work-school combination represents a flexible form of schooling

that may be most attractive and beneficial to many working children in the developing world in the short

term.

2. Provide both home business support and enrollment incentives

The evidence presented here suggests that a child’s probability of working rises when there is a home

enterprise.  In many developing countries, households rely on home enterprises for the bulk of their

income.  Policy measures to support the development of such enterprises (such as the provision of

credit and technical and marketing assistance) are frequently part of poverty alleviation programs.

There is a danger that promoting household enterprises will increase parents’ demand for their

children to work in these enterprises.  Although in the long run the income effect will reduce the need for

child labor, any negative effects in the short run can be counteracted by also providing school enrollment

incentives to households.  Such incentives are clearly most critical at the primary education level, but

they should not be limited to that level.  The evidence suggests that child labor increases with age,
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especially at the secondary school age.  Children of poor households may therefore need subsidies for

school fees, books, uniforms, and meals at the primary and secondary levels.

School incentive programs have worked extremely well.  A number of new initiatives have been

put in place to address the needs of working children and families with children at risk of not attending

school.  One of the most influential in recent years is Mexico’s Progresa program, which involves

government cash payments to low-income families of children who regularly attend school.  The

transfers are contingent on the children regularly attending school.  The benefit levels are intended to

offset the opportunity costs of not sending children to school and vary by grade and gender of the child.

The program, which has been rigorously evaluated thanks to the creation at the outset of randomly

assigned treatment and control groups (Krueger 2002; Schultz 2001; Skoufias and Parker 2001;

Skoufias, Davis and de la Vega 2001; Behrman, Sengupta and Todd 2001), has been shown to reduce

child labor and increase educational levels among the poor.  More than 2.5 million families have

benefited from the program.

Increasing schooling levels through cash transfers not only helps reduce child labor, increase

schooling levels and reduce poverty, they are also cost-effective.  In fact, Progresa is more cost-

effective in terms of increasing schooling than are the usual school building programs.  Coady and

Parker (2002) show that grants to families are a much more cost-effective instrument for increasing

school enrollments in Mexico than are alternative supply side interventions.  Similar programs are

operating in Argentina, Brazil, Honduras, Nicaragua and other countries.  Interesting incentives
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programs have been used in Brazil, including Bolsa Escola which began in 1995 in the capital, Brasilia

(World Bank 2001).

There is an important gender dimension to child labor in household enterprises.  Employment of

the mother is a critical determinant of child work, especially for girls.  When women work as

entrepreneurs, their daughters are often recruited to work in the home enterprise.  This is one factor

behind the lower school enrollment rates for girls.  Girls need to be an explicit target of school incentive

programs that are provided jointly with measures to support household enterprises.  There is solid

evidence on the positive effect of incentives such as education subsidies on girls’ enrollment (Patrinos

and Ariasingam 1997).  For example, Bangladesh's Female Secondary School Assistance Project

(FSSAP) provides monetary incentives for girls to reduce the direct cost of schooling and to encourage

participation.  Bangladesh's specific economic, cultural and religious environment combines to depress

demand for girls' education so that girls either never enroll in school or withdraw earlier than boys.  The

situation worsens considerably at the post-primary level, as the direct costs of schooling rise.  The

FSSAP began in 1993 as an integrated package approach incorporating multiple interventions.  As a

major component of the project, the FSSAP provides stipends, ranging from $12 in Grade 6 to $36 in

Grade 10, to girls who are currently enrolled at secondary schools in targeted districts.  The FSSAP has

a positive effect on enrollment, attendance, dropout and some performance indicators.  Further, it

resulted in higher education aspirations and achievements and healthy reproductive behavior among

stipend girls (Liang 1996).

3. Target the children of parents with low education
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The evidence presented here from all four countries indicates that low education levels of the parents,

both father and mother, increases the probability of child labor.  This is primarily an income effect, since

low education leads to low earnings, but parents who themselves received little education may be less

able to perceive the benefits of education for their children.

Parental schooling can therefore be used in targeting interventions, especially subsidized

education and health services.  The evidence suggests that poverty creates the most binding constraint to

making the transition from work only to the school-work combination.  The gradual approach of first

promoting the school-work combination is especially important for households in which parents’

educational attachment is low.

4. Target locations where child labor is concentrated

Since child labor is concentrated in specific disadvantaged regions, it makes sense to concentrate policy

interventions in those areas.  Because those areas also tend to suffer from supply constraints in

education and health services, part of the policy package needs to be the buildup of the education and

health infrastructure.

In Côte d’Ivoire, Savannah is the poorest and most disadvantaged area.  Apart from cotton

production, agriculture is subsistence oriented.  Educational infrastructure has been lacking for

generations, and the adult literacy rate is well below the national average, as is the school enrollment

rate.  Low incomes and lack of schools combine to make child labor prevalent.  In the Philippines, a



23

child living in Cagayan Valley, whether in a rural or an urban area, is more likely to work.  In Colombia,

child employment rates are highest in the rural areas of the Central Region.

In Bolivia, the important dimension is indigenous identity.  While children of indigenous groups

are less likely than other children to work full time, they are more likely to be working, especially in

family enterprises, and not attending school.  Since more than half the urban population is of indigenous

origins, and the majority of people in rural areas speak an indigenous language, indigenous language

speakers must be considered a priority target group.  Thus, in addition to financial incentives for

attending school, more specific supply issues need to be addressed.  Chief among these is the need to

provide bilingual education in the early primary grades, in order to increase Spanish-language

comprehension, reduce grade repetition and school dropout, and increase human capital attainment.  In

other countries, programs focused on improving the schooling performance of indigenous children have

relied on a combination of monetary incentives and culturally-relevant interventions.  In Guatemala,

which has a large indigenous population as does Bolivia, the Eduque a la Niña project tested the effects

of different incentive packages to encourage indigenous girls to remain in school.  The findings show that

an incentive package of scholarships supported by parent organizations and a community outreach

worker is more effective for keeping girls in school and completing the primary grades than outreach

workers alone or motivational classroom materials (Chesterfield and Rubio 1997).

In largely indigenous communities, the experience in Guatemala shows monetary incentives for girls

increase access to primary schooling, thus reducing the incidence of child labor.  The impact of the

program was compared to the situation in neighboring communities that did not benefit from the
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interventions.  Since the pilot project was concentrated in the poorest Guatemalan communities, the

“control” group is not strictly comparable.  Nevertheless, beneficiaries of the scholarship program

outperformed girls in the non-beneficiary and economically better-off communities.  In terms of school

attendance, indigenous girls in Guatemala’s poorest communities who receive scholarships are more

likely to attend classes than are girls who do not receive scholarships.  Moreover scholarship recipients

outperform girls in the comparison group (see Figure 2).

5. Poverty alleviation programs should target the characteristics of poverty that contribute

to higher rates of child labor
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Child labor is strongly correlated with poverty, and in the long run reducing poverty will contribute more

than any other intervention to the elimination of child labor.  The studies reported here have gone well

beyond this general statement to identify the characteristics of poverty that contribute to child labor

outcomes.  The empirical results underline the importance of the household’s size, human capital, and

asset base.  The presence of many children in the household increases the probability that some children

will work.  (The role of age and gender are country-specific, as is the extent to which one child’s work

makes it possible for siblings to attend school.)  Low levels of human and physical capital in the

household result in low levels of income and little ability to protect against income fluctuations.

The empirical results suggest that poor households face constraints that make child labor likely,

over and above the effects stemming from a low capital endowment.  This aspect of poverty is subject

to specific policy interventions whose aims go beyond the long-term improvement of poor households’

resource base.  Specifically, programs are needed to provide credit to poor households without

collateral so that they no longer need to rely on their children working as insurance against falling

income.  Following the pioneering model of the Grameen Bank in Bangladesh, credit programs that rely

on social responsibility and peer pressure to ensure repayment are operating in many parts of the world

(Bernasek and Stanfield 1997).  These programs can play a key role in the reduction of child labor.

Conclusion

In summary, it is put forward here that the gradual or nuanced approach advocated above is a

realistic policy that recognizes that the elimination of child labor is a long-term objective.  It begins by
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ensuring that working children are better protected than they are now, by placing limits on working

hours, promoting a combination of child work and schooling (for children currently working), and

providing better education and health care to working children.  Such a policy is likely to be better

accepted by parents and employers alike and so is more likely to succeed than an immediate outright

ban.  Legislation and enforcement of bans on child labor are best restricted in the near term to severe

forms of child labor.  A key feature of the gradual approach is support to home enterprises to help them

raise household income, combined with the provision of schooling incentives.  A priority is to target

these interventions to parents with low education—the households in which child labor is common.

Geographic targeting is also needed, especially where education and health infrastructure must be

improved.  While poverty alleviation is the long-term solution to child labor, a key intervention in the

nearer term is to improve the ability of poor households to insure themselves against income fluctuations

without needing to rely on child labor.

Since the original results appeared, two updates have been conducted, both using data from the

Philippines.  The first replicates that analysis reported here, with some slight modifications (Sakellariou

and Lall 2000).  The results remain largely the same.  The second update uses more recent data; the

results are broadly similar to those presented here for the other three countries (Sakellariou 2002).

On the methodological side, the sequential probit model has become increasingly used for the

analysis of child labor, and has proved to be a valid method in different country settings.  Freije and

Lopez-Calva (2000) use the sequential probit model to analyze child labor in Mexico and Venezuela,

and their results and policy conclusions largely support what we propose in this paper.  Age and gender
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of the child, education and employment of the head of household, household composition and poverty

status were identified as the key determinants of child labor in both countries.  Emerson and de Souza

(2000) use the sequential probit model to investigate the intergenerational persistence of child labor in

Brazil.  Their results confirm the importance of parental characteristics, especially the level of education

and whether the parents had themselves been child laborers.

The results of our four-country study suggest that the findings are fairly robust to changes in

methodology – provided that multiple outcomes (school only, work only, school-work combination,

etc.) are explicitly allowed for.  Three of the four country studies estimated both the sequential probit

and the multinomial logit models and found that each led to the same major conclusions about the role of

key variables.  To be sure, there were differences in the magnitudes of the estimated probabilities,

reflecting the different assumptions underlying the models.  The significance of some variables also

changed, most notably with respect to the cost of schooling and certain location variables.

The Latin American studies cited above confirm this experience.  Freije and Lopez-Calva

(2000) compared the sequential probit results with those obtained from a multinomial logit model and a

bivariate probit and found that there were no important differences in the predictive ability of the three

models.  Although the same core set of determinants were identified by each model, there were a

number of model-specific differences especially regarding the role of  poverty.  Emerson and de Souza

(2000) also estimate alternative models (binary probit, Cox proportional hazard model, mulitinomial

logit) and they report a similar experience: the main results hold for all models, but there are a number of

differences regarding the impact of specific variables.
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It has clearly become increasing, and good, practice in the empirical child labor literature to

estimate different models.  The sequential probit model and the multinomial logit model appear to

emerge as the preferred models.  While it is comforting to learn that both models produce broadly

consistent results, the differences in the magnitudes of estimated probabilities and in the significance of

certain variables between the two models are sufficiently important to be of concern for policy

purposes.  Researchers thus need to continue considering carefully which set of assumptions underlying

the different estimating models fits best in the research context at hand.  As we argued in this paper, the

assumption of a sequential decision making process in the household seems more plausible in most

settings than the simultaneous process.

The gradual or nuanced approach proposed here has over time gained favor.  Indeed, the

gradual approach is realistic.  Some of the policy suggestions – protection for working children,

eliminating the worst forms of child labor, and the promotion of schooling – were already embraced by

several international organizations.  The more novel approach of reducing the income constraints of

households with working children is being increasingly adopted in a number of countries.  Initial

evaluations of such approaches are positive, especially in the case of scholarships for school attendance

for children living in poor households in separate programs in Brazil and Mexico.  Therefore, schooling

incentives – or demand-side financing – is more widespread now and working.  The overall approach

recommended here would help reduce the income constraints of households with working children.
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Annex 1: Variables and Results for Côte d’Ivoire

  Variables used in the sequential probit model
Child characteristics
AGE Age of child
AGESQ Age of child squared
FEMALE Gender (female = 1)
Parent characteristics
EDUCFA Years of education of father
EDUCFA   X   FEMALE Years of education of father   X   gender of child
EDUCMO Years of education of mother
EDUCMO   X   FEMALE Years of education of mother   X   gender of child
EMPFA Father employed
EMPFA   X   FEMALE Father employed   X   gender of child
EMPMO Mother employed
EMPMO   X   FEMALE Mother employed   X   gender of child
Household characteristics
HEADAGE Age of head
HEADAGESQ Age of head squared
HEADFEMALE Gender of head (female = 1)
#BOYS 0-5 Number of other boys in household 0-5 years
#BOYS 6-9 Number of other boys in household 6-9 years
#BOYS 10-15 Number of other boys in household 10-15 years
#BOYS 16-17 Number of other boys in household 16-17 years
#GIRLS 0-5 Number of other girls in household 0-5 years
#GIRLS 6-9 Number of other girls in household 6-9 years
#GIRLS 10-15 Number of other girls in household 10-15 years
#GIRLS 16-17 Number of other girls in household 16-17 years
FARM Household owns farm
BUSINESS Household owns nonfarm enterprise
POOR Household in poorest quintile
Cost of schooling
COST Cluster average of household education expenditure per pupil

(‘000 CFAF)
— School less than 1 km away (omitted)
DISTANCE 1-5 School 1-5 km away
DISTANCE 5+ School more than 5 km away
Location (urban)
— Abidjan (omitted)
OTHERCITIES Other cities
Location (rural)
— East Forest (omitted)
WFOREST West Forest
SAVANNAH Savannah
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Sequential probit results for urban areas

Variable
First stage:  P1 =

Probability of
going to school

and not working1

Second stage:  P2

= Probability of
combining work

and school1

Third stage:  P3 =
Probability of only

working1

Child characteristics
AGE -5.45 21.05* 9.33*

AGESQ -0.03 -0.99* -0.23
FEMALE -29.80* -16.40* -15.58*

Parent characteristics
EDUCFA 1.48* 1.84* 0.31
EDUCFA   X   FEMALE -0.23 -0.97 -1.28
EDUCMO -0.81 3.54* -2.53
EDUCMO   X   FEMALE 1.09 -2.10 1.06
EMPFA -3.97 0.56 -2.33
EMPFA   X   FEMALE 2.13 13.60 4.39
EMPMO 10.63* 7.22 -5.48
EMPMO   X   FEMALE -9.32 1.18 18.25*

Household characteristics
HEADAGE 2.91* 2.73* -0.31
HEADAGESQ -0.03* -0.02* -0.00
HEADFEMALE 4.22 4.07 4.07
#BOYS 0-5 -2.20 -0.85 -2.81
#BOYS 6-9 1.89 4.60* -2.08
#BOYS 10-15 3.65* -0.85 1.66
#BOYS 16-17 3.68 13.93* -10.76
#GIRLS 0-5 -0.31 0.48 -1.61
#GIRLS 6-9 2.08 -0.02 6.33*

#GIRLS 10-15 4.39* 9.02* 3.34
#GIRLS 16-17 4.22 2.82 -3.78
FARM -7.48 -7.60 29.22*

BUSINESS -10.04* -12.62* 9.22*

POOR -8.63* -12.51* 1.68
Cost of schooling
COST 0.11 0.11 —
DISTANCE 1-5 3.27 3.18 —
DISTANCE 5+ 8.86 9.32 —
Location
OTHERCITIES 3.88 10.55* 5.30
Log likelihood -603.9 -457.8 -116.3
Restricted log likelihood -795.6 -494.3 -202.8
Chi-squared 383.4* 73.1* 172.9*

Correct predictions percentage 72.5 66.3 84.5
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Note: Entries are probability derivatives at the mean of the explanatory variables.  Asterisk (*)
indicates that the underlying coefficient is significantly different from zero at the 90
percent confidence level.
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Sequential probit results  for rural areas

Variable
First stage:  P1

= Probability of
going to school

and not
working1

Second stage:
P2 = Probability

of combining
work and
school1

Third stage:  P3

= Probability of
only working1

Child characteristics
AGE 0.26 37.22* 29.46*

AGESQ -0.15 -1.72* -0.89*

FEMALE -15.17* -6.89 -2.98
Parent characteristics
EDUCFA 0.55 6.64* -2.61
EDUCFA   X   FEMALE 1.21* -3.93* 0.85
EDUCMO 1.21* 3.18* 1.88
EDUCMO   X   FEMALE -4.47* -0.97 -2.87
EMPFA -2.41 -4.91 19.26*

EMPFA   X   FEMALE -1.00 1.10 -13.30
EMPMO -1.36 -4.09 5.71
EMPMO   X   FEMALE -2.38 0.69 13.21*

Household characteristics
HEADAGE 0.16 3.60* -0.53
HEADAGESQ 0.00 -0.03* 0.01
HEADFEMALE -10.60* -3.53 -1.82
#BOYS 0-5 0.37 -0.07 2.31
#BOYS 6-9 1.17 -1.02 11.82*

#BOYS 10-15 2.26* 5.97* -0.19
#BOYS 16-17 -0.60 -20.90* -0.13
#GIRLS 0-5 0.08 0.78 -1.85
#GIRLS 6-9 1.70 0.42 2.71
#GIRLS 10-15 2.21 6.31* -5.11
#GIRLS 16-17 -1.69 2.19 -5.95
BUSINESS 4.57 -9.11* -26.21*

POOR -2.88 -26.57* -2.62
Cost of schooling
COST -0.17 -0.21 —
DISTANCE 1-5 -3.67 -17.74* —
DISTANCE 5+ 5.73* -3.62 —
Location
WFOREST -4.00* 14.35* -14.56*

SAVANNAH -19.40* -10.87* 28.89*

Log likelihood -622.2 -603.8 -409.4
Restricted log likelihood -743.5 -796.1 -628.8
Chi-squared 242.5* 384.7* 438.8*

Correct predictions
percentage

82.1 76.8 80.2
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Note: Entries are probability derivatives at the mean of the explanatory variables.
Asterisk (*) indicates that the underlying coefficient is significantly different
from zero at the 90 percent confidence level.
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 Multinomial logit results for urban areas
(probability derivatives at the mean, in percentage points)

Variable Schooling
Only

Work and
School

Work
only

Home care
or no work

Child characteristics
AGE -6.89 18.01* 0.55 -11.68*

AGESQ 0.02 -0.63* 0.00 0.61*

FEMALE -29.40* 9.07 0.04 20.25*

Parent characteristics
EDUCFA 1.66* 0.28 -0.11 -1.83*

EDUCFA   X   FEMALE -0.37 -0.56 -0.03 0.97
EDUCMO -0.40 2.35* -0.57 -1.38
EDUCMO   X   FEMALE 0.69 -1.74* 0.31 0.74
EMPFA -4.13 2.48 0.19 1.45
EMPFA   X   FEMALE 1.27 7.67 -0.58 -8.36
EMPMO 12.21* -2.40 -0.77 -9.03*

EMPMO   X   FEMALE -10.98* 7.48 1.42 2.08
Household characteristics
HEADAGE 3.01* -0.72 -0.25* -2.02*

HEADAGESQ -0.03* 0.01 0.00 0.02*

HEADFEMALE 4.39 -0.58 0.34 -4.15
#BOYS 0-5 -2.31 0.41 -0.18 2.08
#BOYS 6-9 1.61 1.50 -0.48 -2.62
#BOYS 10-15 3.76 -2.86 0.09 -0.99
#BOYS 16-17 4.44 3.67 -1.66 -6.44
#GIRLS 0-5 -0.35 -0.24 -0.20 0.79
#GIRLS 6-9 2.66 -0.80 0.38 -2.24
#GIRLS 10-15 5.55* 3.14 -0.32 -8.37*

#GIRLS 16-17 4.74 -1.33 -0.18 -3.22
FARM -5.44 6.27 3.17* -4.00
BUSINESS -10.84* 1.21 1.59* 8.04*

POOR -7.97* -2.33 0.78 9.53*

Cost of schooling
COST 0.13 -0.00 -0.00 -0.00
DISTANCE 1-5 2.80 -0.55 -0.86 -1.39
DISTANCE 5+ 9.54 -3.36 -1.31 -4.87
Location
OTHERCITIES 3.78 3.80 0.10 -7.68*

Predicted probability (%) 33.0 44.9 1.5 20.6
Actual frequency (%) 34.1 36.5 6.8 22.6
Log likelihood -1,180.2
Restricted log likelihood -1,470.5
Chi-squared 580.6*

Correct predictions percentage 51.5
Asterisk (*) indicates that the underlying coefficient is significantly different from zero at the
90 percent confidence level.



38



39

 Multinomial logit results for rural areas
(probability derivatives at the mean, in percentage points)

Variable Schooling
Only

Work and
School

Work
only

Home care
or no work

Child characteristics
AGE -1.31 29.49* 0.66 -28.85*

AGESQ -0.12 -1.35* 0.34* 1.23*

FEMALE -14.95* -0.77 3.42 12.30*

Parent characteristics
EDUCFA 1.96* 5.49* -6.17* -1.29
EDUCFA   X   FEMALE 0.35 -4.15* 2.76 1.05
EDUCMO 1.96* 1.35 0.09 -3.40
EDUCMO   X   FEMALE -5.49* 2.50 -1.31 4.30*

EMPFA -2.72 -2.68 11.84* -6.44
EMPFA   X   FEMALE -3.00 1.93 -1.70 2.77
EMPMO -1.74 -2.85 3.54 1.05
EMPMO   X   FEMALE -4.05 3.23 12.44* -11.62*

Household characteristics
HEADAGE 0.21 2.64* -1.91* -0.95
HEADAGESQ 0.00 -0.03* 0.02* 0.01
HEADFEMALE -12.59* 3.46 5.19 3.93
#BOYS 0-5 0.71 -0.23 0.99 -1.46
#BOYS 6-9 0.80 -0.35 6.52* -6.98*

#BOYS 10-15 3.12* 4.37* -5.09* -2.41
#BOYS 16-17 -2.53 -16.54* 14.37* 4.70
#GIRLS 0-5 -0.02 0.73 -1.82 1.11
#GIRLS 6-9 2.16 0.72 0.98 -3.85*

#GIRLS 10-15 3.98* 5.38* -9.19* -0.17
#GIRLS 16-17 -2.35 1.53 -1.27 2.09
BUSINESS 4.61 -7.68 -12.30* 15.37*

POOR -4.14 -26.47* 16.80* 13.82*

Cost of schooling
COST -0.28 -0.35 1.00* -0.37*

DISTANCE 1-5 -4.01 -16.34* 11.76* 8.60*

DISTANCE 5+ 6.57* -2.53 -9.54* 5.50
Location
WFOREST -2.66 17.13* -15.53* 1.06
SAVANNAH -23.03* -3.54 35.65* -9.07*

Predicted probability (%) 15.4 29.3 31.7 23.6
Actual frequency (%) 18.8 25.8 34.4 20.9
Log likelihood -1,635.1
Restricted log likelihood -2,242.0
Chi-squared 1,213.7*

Correct predictions percentage 57.6
Asterisk (*) indicates that the underlying coefficient is significantly different from zero at the
90 percent confidence level.


