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Abstract
This paper is motivated by the remarkable observation that children in land-rich

households are often more likely to be in work than the children of land-poor

households. The vast majority of working children in developing countries are in

agricultural work, predominantly on farms operated by their families. Land is the

most important store of wealth in agrarian societies and it is typically distributed very

unequally. These facts challenge the common presumption that child labour emerges

from the poorest households. This article suggests that this seeming paradox can be

explained by failures of the markets for labour and land. Credit market failure will

tend to weaken the force of this paradox. These effects are modeled and estimates

obtained using survey data from rural Pakistan and Ghana. The main result is that the

“wealth paradox” persists for girls in both countries whereas, for boys, it disappears

after conditioning on other covariates.
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Introduction

This article is motivated to explain the remarkable observation that, on average, children

in land-rich households are more likely to work and less likely to attend school than

children in land-poor households. This phenomenon is referred to here as the wealth

paradox. We observe this tendency in household survey data for rural areas of both

Ghana and Pakistan (Tables 3 & 4, discussed in Section III). Since land is the most

important store of wealth in agrarian societies and a substantial fraction of households

do not own land, this challenges the commonly held presumption that child labour

emerges from the poorest households (for example, US Department of Labor (2000);

Basu and Van (1998)).

Child labour in export industries such as carpets, garments and sports equipment

has captured public attention and stirred a debate on trade sanctions and international

labour standards (see Basu, 1999, for a survey). Yet, obscured from the public eye, the

vast majority of working children in developing countries are engaged in agricultural

labour, predominantly on farms operated by their families (see ILO, 1996)1.

The available theoretical and empirical literature on child labour is not well-

equipped to explain the wealth paradox. The theoretical literature has emphasized credit

market imperfections (e.g., Ranjan (1999), Jafarey and Lahiri (2002)) to the relative

neglect of labour market imperfections. Indeed, a well-functioning labour market is

central to the seminal paper on the economics of child labour by Basu and Van (1998).

This article suggests that labour market failure may explain the wealth paradox. It argues

that the effects of labour market imperfections are reinforced by ill-functioning land

                                                          
1 This is an important difference between child labour today and child labour in, for example,

industrialising Britain. Britain had few small family-farms by the time child labour became

prevalent (Humphries, 2002).
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markets, whereas credit market failure creates an opposing effect.

Ownership of productive assets such as land can affect child labor in various

ways. It can have a negative wealth effect, with large landholdings generating higher

income, making it easier for households to forgo the income that child work brings.

Capital market imperfections that result in lower interest rates for households that can

offer land as collateral reinforce the wealth effect, allowing large landowners to borrow

more to meet insurance needs or finance their children’s education.

In the absence of perfect labor (and land) markets, land ownership can also have

the opposite effect. Owners of land who are unable to productively hire labor on their

farms have an incentive to employ their children. Since the marginal product of labor is

increasing in farm size, this incentive is stronger among larger landowners. The value of

work experience will also tend to increase with farm size, an especially relevant factor if

the child stands to inherit the family farm. This dynamic effect will reinforce the current-

period effect. Overall, if incentive effects are large enough to overwhelm the wealth

effect, what appear to be paradoxical patterns in the data may emerge, that is,asset-rich

households may have more children in work than asset-poor households.

Let us look more closely at the nature of these market imperfections. Given

perfect markets, landowners would be expected to hire adult labor and send their own

children to school. However, the problem of moral hazard with hired labor may generate

a preference for family labor. Weather variability makes agricultural output stochastic,

and (often unobservable) differences in soil quality make it difficult to use the output of

neighboring farms as a yardstick, making it relatively easy for agricultural workers to

shirk. The distinction between hired and family labor aside, children may be easier to

supervise and discipline, mitigating moral hazard.



3

What is the evidence? Deolalikar and Vijverberg (1987) present evidence that

family and hired labour are not perfect substitutes. Direct evidence of moral hazard in

the rural labour market is found in Foster and Rosenzweig (1994). Futher evidence of

imperfections in the rural labour market arises from analysis of data from the Peruvian

Sierra, which shows that the marginal product in own-farm work (for adults) is not equal

to the market wage (Jacoby,  1993).

Another problem with hiring workers is that landowners may face periodic labor

shortages, since labor needs in agriculture tend to be seasonal and geographically

concentrated. The wage labor market is not very well developed in most village

economies; in Sub-Saharan Africa (including Ghana) it is incipient. An active land

market would mitigate the effects of labor market imperfections: large landowners that

could not productively hire labor could sell their land rather than employ their children

on it. If land could easily be bought and sold, the incentive to gain specific work

experience would be weaker. In these ways, land market failure reinforces labor market

failure.2

Recognition of the dual role that land plays as a source of wealth and an

opportunity for productive employment is crucial. It makes clear that the effects on child

labor of land redistribution may be very different from the effects of income

redistribution.

The empirical model presented here was motivated by the need to separate the

wealth effect from the other (substitution) effects of farm size. It departs from most other

specifications in the literature by including both land size in acres and a measure of

                                                          
2 The Panos Institute in London commissioned a journalist to interview farmers and
government officials to gauge their reactions to a nontechnical summary of this article. There
was some overall support for its claims. A landless agricultural worker said he sent his
children to school because this was the only way they could earn their livelihood, given that
he had no assets with which to support them. A landowner in the same province said he found
it difficult to find hired labor at times and that his own children were more reliable workers
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permanent income. While the data do not permit the labor market, credit market, and

inheritance effects (through experience and education) of farm size to be disentangled,

separation of the wealth effect from the various substitution effects is an important step

forward. The empirical specification also improves on existing work in controlling for

alternative forms of land tenancy and in instrumenting both of the key variables of

interest, income and farm size.

The article is organised as follows. Section I briefly surveys the relevant

literature. Section II presents the theoretical model. Section III describes the data by

gender and country. It presents the remarkable data on child work and school

participation rates by land ownership. An empirical specification is discussed in Section

IV. The results are presented in Section V, and Section VI concludes.

I. RELEVANT LITERATURE Modeling: Causes of Child Labor

The literature on child labor has not devoted much attention to labor market failure.

Basu and Van (1998) assume that subsistence poverty drives child labor, and the

mechanics of their model depend on a well-functioning labor market. Basu (2000)

extends this analysis to consider the effects of an adult minimum wage on child labor.

These articles make an important contribution in highlighting the role of poverty and

analyzing the effects of policies that have been much discussed. But these policies are of

limited relevance to the majority of rural households, whose main income derives from

self-employment (see Bhalotra 1999).3 Other authors have emphasized that child labor

can arise as a result of credit market constraints (Ranjan 1999;  Jafarey and Lahiri 2002)

                                                                                                                                                                     
and likely to benefit from the work experience.
3A separate problem is the difficulty of enforcing minimum wage or other legislation in a
rural setting, where the legal infrastructure is underdeveloped and the political infrastructure
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or problems of intergenerational contracting (Baland and Robinson 2000. Eswaran

(2000) and Cigno, Rosati, and Tzannatos (1999) model child labor as codetermined with

fertility.

Modeling: The Agricultural Household

The fact that the great majority of working children in developing countries work on

household-run farms and enterprises motivates modeling decisionmaking in the peasant

household. Although not focused on child labor, relevant models of the peasant

household exist in the literature. Rosenzweig and Wolpin (1985) use an overlapping

generations model incorporating returns to specific experience to show that the existence

of extended families, the cost advantages of family relative to hired labor, and the

weakness of the land market may all be manifestations of an optimal implicit contract

between generations that maximizes the gains from farm-specific experientially obtained

knowledge. The canonical model of the consuming and producing agricultural

household is probably that of Strauss (1986). Benjamin (1992) extends that model to

show that if consumption and production decisions are separable, total labor usage on

the household farm will be independent of household composition. However, if labor

markets are imperfect, separability is violated and farm labor usage is a function of

household composition. Extending this idea, Cockburn (2000) and Bhalotra and Heady

(1998) argue that, in the non-separable case, child labor is a function of the stock of land

and other assets. In his application to rural Ethiopia, Cockburn finds that land fertility

decreases labor for girls, while land slope increases it. Boys’ work is found to be

decreasing in the number of oxen and bull, ploughs, and sickles owned by the

household. Credit market failure and second-period relative returns are not considered.

                                                                                                                                                                     
may be captured by powerful groups in society, such as employers.
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This article develops a theoretical model that clarifies the role of labor and land

market failure as distinct from the role of credit market failure. It thereby integrates the

different sorts of market failure into one model. Allowing two periods enables the

effects on future wages of the current decision on whether to work or attend school to be

analyzed and for those effects to be related to land size through inheritance. The roles of

inheritance and the limitations of land markets appear not to have been previously

discussed in the context of child labor. To the extent that inheritance laws favor sons

over daughters, incorporation of this feature into a model of child labor holds the

potential to explain the marked gender differentials in child labor and schooling evident

in many developing countries. The main contributions, however, are to highlight the

seemingly neglected fact that most working children are employed on family–run farms

and enterprises and to identify the paradoxical pattern in data from two very different

countries, Ghana and Pakistan, that appear to contradict the commonly held view that

poverty drives child labor.

Evidence: Studies of Child Labor

Early empirical work on child labor consisted largely of case studies that interviewed

working children. An advantage that large representative household surveys have over

these studies is that they provide information on children who do and do not work,

thereby making it possible to investigate the decision to work. Since these large survey

data have become widely available in the last decade, economists have estimated

participation equations for child work and schooling for a range of countries.4

Many of these studies include as a regressor a measure of household income or

                                                          
4 For a partial review and assessment of the literature, see Bhalotra and Tzannatos (2002).
More recent research includes Edmonds (2001), Edmonds and Pavcnik (2002), Emerson and
Portela (2002), and Freije and López-Calva (2001).
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consumption, the adult wage rate, or assets. That the results have been mixed is not

surprising, for the following reasons. Where the regressor is an index of assets, the net

effect on child labor may be positive, negative, or zero, since it is a compound of wealth

and substitution effects of opposite signs. Where the regressor is income or

consumption, it is, in principle, endogenous, a problem that most previous studies have

not addressed. The facts that the expected effect of income on child labor is negative and

that simultaneity will tend to create a positive bias may explain the small or insignificant

income effects obtained in many studies.

Another problem with the evidence on the effects of household living standards

on child labor is aggregation bias. Most studies aggregate across age, gender, rural and

urban regions, landowners and the landless, and types of child work. Aggregation may

obscure negative income effects that affect some subgroups but not others.

In order to identify the effects of living standards on child labor, the empirical

specification presented here addresses each of these three issues. It includes measures of

both permanent income and size of landholding, both of which are treated as potentially

endogenous. Comparison of estimates with and without instrumental variables on the

data underlines the importance of instrumental variables. Gender-specific models are

estimated for each country, with the sample restricted to children in rural areas who live

in households that own or operate land. Failing to select out the landless households

would bias the coefficient on farm size. Indeed, every other variable in the equation was

wiped out by the stunning explanatory power of farm size when the equation was

estimated on a sample including landless households.

Previous work has concentrated on the participation decision. This model looks

at hours, because these data exhibit substantial variation, with many children working



8

less than 10 hours a week.5

II. A TWO-PERIOD MODEL OF CHILD LABOR

The appendix sets out a model of the peasant household in an economy with imperfect

markets for labor, land and credit. Allowing two periods enables us to capture the impact

of child work in period 1 on productivity in period 2. This effect arises through both the

gain in work experience and the possible lowering of educational attainment. The model

specifies the effects of farm size on child labor, which, in addition to a wealth effect,

includes substitution effects arising from market imperfections.6

The model is solved to give an expression for the quantity of child labor supplied

in period 1:

(1) ),;,,,,,( 2121001 eZppwwKAhL rrhhc �

where subscripts 1 and 2 refer to periods 1 and 2, Lc is child labor, A0 is owned land, K0

is initial financial wealth, wh is the wage of hired labor, pr is the price of rented land, Z

refers to exogenous taste shifters, and e refers to unobservable characteristics and

optimization errors. The first-order conditions can similarly be solved to describe other

endogenous variables, such as period 1 consumption, X1, in terms of the exogenous

variables. Like equation 1 these will be demand equations that depend on prices and

initial wealth (denoted by land [A0] and other financial wealth [K0]). Since estimation of

                                                          
5 Bhalotra (2001a) takes the bolder approach of arguing that the question of whether poverty
compels child labor cannot be addressed by estimating the income effect on child labor, since
a negative effect would only indicate that child leisure (or schooling) is a normal good. This
article proposes that the sign of the wage elasticity of child hours of work provides the more
evident test of the poverty hypothesis. It is estimated on data for children in wage work in
rural Pakistan.
6 To focus on the problem of market imperfections, the model presentation suppresses the
important distinction between boys and girls, as well as other influences on child labor. The
empirical model is, however, sensitive to these influences.
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equation 1 faces the problem that K0 is unobservable, the demand equation for X1 can be

inverted to write K0 as a function of X1. Since X1 is observable, it is convenient to

substitute out for K0 in equation 1 to obtain7

(2) ),;,,,,,( 21211021 eZppwwXAhL rrhhc �

Since information on the rental price for land (pr1, pr2) is lacking, the equation is

conditioned on the quantity of rented land (Ar) to get:

(3) ),;,,,,,( 21211021 eZAAwwXAhL rrhhc �

This equation forms the basis of the estimates. Consumption (X1)

and rented land (Ar) are treated as potentially endogenous (see section IV). X is expected

to capture (negative) income effects on child labor associated with both land and other

financial capital. Land owned will generate the incentive and collateral effects described

in section I.8 As these are of opposite signs, the sign of the coefficient on land is

ambiguous a priori. The following Section describes what can be learnt about

imperfections in different markets based upon the estimated coefficient on land in

equation 3.

                                                          
7 See Browning (1998), who introduces the term m-demands to describe equations in which
the demand for one good depends on the demand for a reference good and all prices in the
model. These can be derived directly from the marginal rate of substitution (MRS) condition
or from pairs of Marshallian demands by inverting the Marshallian demand for the reference
good and using it to eliminate total expenditure from the Marshallian demand for the index
good. As long as the reference good is normal, it serves as an adequate representation of
utility. An early application of these ideas is contained in Bhalotra (2002), where variations in
child consumption are modeled as a function of adult consumption.
8 The dynamic inheritance effects referred to in section I will reinforce the incentive effect.
For ease of exposition, these are not explicitly discussed in the next section, where the
discussion is in terms of signs and not magnitudes.
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The Role of Market Imperfections

The model allows imperfections in each of the labor, land, and credit markets. This

section explores the role played by each in determining the level of child labor. In every

case considered, the negative wealth effect of land is taken to be captured by X1.

Conditioning on X1, the expected sign of the land coefficient will depend on which

market imperfections dominate. If both land and labor markets are imperfect, households

with land to farm will have an incentive to employ child labor. As this incentive is

stronger the larger the plot of land, land size will have a positive effect on child labor. At

the same time, land size will be associated with weaker credit constraints and, to that

extent, less child labor.

Consider imposing the assumption of perfect land markets. The positive

incentive effect of land  disappears even if the labor market is imperfect, because land

for which hired labor cannot be found can be rented out. The negative collateral effect of

land persists as long as the credit market is imperfect. Hence the coefficient on land is

zero if the credit market is perfect and negative if the credit market is imperfect. The

case of perfect labor markets is analogous to that of perfect land markets. The positive

incentive effect of land disappears because labor can be hired out. This holds whether or

not land markets are perfect. The coefficient on land is therefore zero or negative,

depending on whether the credit market is perfect or not. If credit markets are assumed

to be perfect, there is no negative collateral effect of land. Land has a positive incentive

effect if and only if both land and labor markets are imperfect. In this case the land

coefficient is zero if either the land market or the labor market is perfect, and it is

positive if both of these markets are imperfect.
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The preceding discussion suggests that  the relative size of credit versus land

and labor market imperfections can be discerned by observing the estimated coefficient

on land. Consider the three possibilities:

1. If the estimated coefficient on land size is zero, either all markets are perfect or the

credit market is perfect and either the land or labor markets is perfect. Alternatively,

it is possible that all three markets are imperfect and the positive and negative land

effects offset one another.

2. If the estimated coefficient on land is positive, either all three markets are imperfect

or the credit market is perfect but both land and labor markets are imperfect. In this

case both the land and labor markets can be inferred to be imperfect.

3. If the coefficient on land is negative, either all three markets are imperfect or credit

markets are imperfect and either the land or the labor market is perfect. In this case

the credit market can be inferred to be imperfect.

III. DATA AND DESCRIPTIVE STATISTICS

The data are drawn from the rural samples of the Ghana Living Standards Survey

(GLSS) for 1991/92 and the Pakistan Integrated Household Survey (PIHS) for 1991.

Both are large nationally representative surveys collected by the respective national

governments in cooperation with the Living Standards Measurement Study unit of the

World Bank. The GLSS collects employment data on people 7 years old and older; the

PIHS collects data on people 10 years and older. The data structure and the definition of

work are sufficiently similar across the two surveys to allow comparison of the two data

sets.



12

Activity Rates and the Work-School Tradeoff

In Ghana 41 percent of boys and 34 percent of girls work on the household farm (Table

1). In Pakistan, the corresponding participation rates are 22 percent for boys and 28

percent for girls. Farm work is, on average, a half-time job for children, although there is

wide dispersion in work hours around the mean (Table 2).

In Ghana three-quarters of boys and two-thirds of girls who work on the

household farm also attend school. In Pakistan just half the boys and 10 percent of

girls employed on the household farm attend school. Combining farm work and

school thus appears easier in Ghana than in Pakistan; it appears to be especially

difficult (or not preferred) for Pakistani girls. A simple unconditional correlation of

probabilities suggests that in Pakistan the probability of attending school is 0.4 lower

for boys and 0.3 lower for girls if the child is engaged in farm work.9 In Ghana the

probability of being in school is 0.1 lower for boys and 0.006 lower for girls. These

marginal effects are significant in every case except that of Ghanaian girls. Heady

(2003) finds that working affects school performance in Ghana. His results are an

important supplement to school attendance effects. The data required to investigate

school performance in Pakistan were not available.

A striking difference between Ghana and Pakistan is that a significant fraction of

children in Pakistan are engaged in work outside the household, whereas child

participation in wage work in Ghana is close to zero. School attendance in Pakistan

shows a much greater gender differential than in Ghana. In both countries a substantial

proportion of children, especially girls, neither work nor go to school. If the main

concern is with low educational attainment (and the gender gap in such attainment),

                                                          
9 While the effect of hours of farm work is negative and significant, it is small: a one-hour
increase in farm work reduces the probability of school attendance by 0.03 for girls and 0.015
for boys.
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policies designed to discourage child labor may be less important than policies that

directly promote school attendance.10

Land Scarcity, Land Use, and Poverty

Land is scarcer in Pakistan than in Ghana. Likely related to this, the wage labor market

is better developed in rural Pakistan, where 36 percent of adult men work for wages, in

contrast to rural Ghana, where just 22 percent of adult men do so. These figures suggest

both a higher marginal productivity of child labor and greater difficulty in hiring adult

labor in Ghana. They lead us to expect more children to be employed on household

farms in Ghana than in Pakistan, a prediction borne out by the data (Table 1).

This does not imply that children are better off in Pakistan. Working children in

Pakistan are less likely to be in school than child workers in Ghana (Table 1). Compared

with other developing countries, Pakistan has a relatively high rate of child wage

employment, with 10 percent of 10–14 year olds working. Households that send children

to wage work are poorer on average than households that employ children on the family

farm.

Pakistan has a higher incidence of poverty than Ghana.11 The two countries also

exhibit very different patterns of land use. Renting and sharecropping are more common

in Pakistan; the use of communal land is more common in Ghana. A household in Ghana

may own more than one plot of land, with ownership divided evenly between husbands

and wives (see, for example, Udry 1996; Iversen 2000). Such land ownership patterns

are uncommon in Pakistan.

                                                          
10 Ravallion and Wodon (2000) find support for this contention in Bangladesh.

11 Ray (2000) estimates that 27 percent of households in Pakistan and 14 percent in Ghana
fall below the median income per adult equivalent.
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The Wealth Paradox

In Pakistan, where 33 percent of households own land, the probability of working at all

or working on a farm is substantially higher among landowners than among the landless

(Table 3). This pattern is reflected in school attendance rates of girls, which are higher

among landless households. For boys the wealth effect appears to dominate, and school

attendance is higher among land-owning families.

In Ghana, where 44 percent of households own land, the children of landowning

households are more likely to attend school and less likely to work than the landless.

There is thus no apparent paradox, although the difference in probabilities is smaller

than might have been expected.

Once the size of landholdings is examined to allow for likely nonlinearities arising

from the fact that the sizes of both the wealth and the substitution effects are a function

of land size, the wealth paradox is apparent in Ghana as well (Table 3). In Pakistan

nonlinearity is evident: most of the increase in work participation with land owned

occurs in moving from marginal to small landholdings. After that, there is a small

decrease, leaving work participation rates in the large landowning class similar to those

in the marginal landowning class. For boys this is mirrored in school attendance. For

girls farm labor participation is bell-shaped in land size (like that of boys), but wage

labor participation is decreasing in land size. Their total work participation decreases

monotonically with land size (and their school attendance increases). This is consistent

with the finding that income effects for girls are typically larger than for boys (e.g.

Ravallion and Wodon 2000; Behrman and Knowles 1999).

In Ghana the probability of both working at all and working on a farm increases

steadily with land size for boys and girls. School participation increases from marginal
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to small but then, surprisingly, decreases from small to large farms. The fact that school

participation does not mirror work participation in Ghana as well as it does in Pakistan is

consistent with the fact that it is easier to combine work and school in Ghana.

Farm households often operate land without owning it. In Pakistan this is done by

leasing land or sharecropping. In Ghana farmers can also use “free farms” or village

farms.Work and school participation rates of children who work on farms operated by

their families differ from those of children who work on farms owned by their families

(Table 4). It is convenient to think of land used as reflecting opportunities in the way

that land owned does but without the corresponding wealth (and inheritance) effect. In

line with this, the paradoxical patterns are stronger than in Table 3. The farm

employment rates of Pakistani girls are higher on large farms than on small farms. For

all work, girls’ employment displays a bell-shaped relation with land size similar to that

observed for boys. This effect is mirrored in school attendance. Remarkably, school

attendance rates of girls and boys in large-farm households are lower than in marginal-

farm households. In Ghana participation rates are similar to those for land owned, but

school attendance decreases steadily as the size of land operated rises.

Overall, there is considerable support for the notion that landholdings,

whether owned or operated, increase the probability that children work and decrease the

probability that they attend school. This “wealth paradox” seems more evident for girls

than for boys. These data are truly remarkable, given that poverty in rural economies is

associated with low levels of land ownership and child labor is associated with poverty.

Since child labor on the household-run farm is easily the most common form of child

labor, these data deserve investigation.

IV. EMPIRICAL MODEL AND ESTIMATION ISSUES
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It is unusual to have data that span an individual’s childhood (period 1) and adulthood

(period 2), making it difficult to obtain structural estimates of a dynamic model. The

analysis here is limited by the single cross-section of data used for each country.

Separate equations are estimated for boys and girls in each country, giving four sets of

estimates. All reported standard errors are robust (see White 1980, for example) and

adjusted to permit observations within clusters (primary sampling units) to be correlated

(see Deaton 1997, for example). The dependent variable is hours of child work on

the family farm. As there is considerable variation in hours, this measure is preferable to

the participation measure used in most previous research. Since many children do not

participate in farm work, the Tobit estimator is used.12 If data on all rural households are

used, a dummy for land ownership has such enormous explanatory power that all other

regressors are completely insignificant. Since land ownership is a very significant

determinant of child labor in rural areas of both countries, the models are run on the

subsample of households that own or operate a family farm. These households constitute

46 percent of households in Pakistan and 90 percent of households in Ghana. Farm size

is then included among the regressors, and dummy variables are used for type of land

tenancy.

Main Variables

The key regressor, land size (At), is defined as acres of farm land owned or operated by

the household. A quadratic term is included to allow the sizes of the wealth and

substitution effects to vary with land size. The theoretical model distinguishes land

                                                          
12 Tobit estimates are often sensitive to deviations from normality. The benefits of using the
hours variation in the data seemed to outweigh this potential problem, but the results are
subject to this caveat. To investigate the sensitivity of the results to alternative estimators, we
estimated probit models as well as OLS models of hours of work conditional on participation
(with a selection correction term from the probit). The main results were qualitatively similar.
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owned (A0) from rented land (Ar). In the empirical model, dummy variables distinguish

the two. A further distinction is made in the empirical model between sharecropping

land (Pakistan and Ghana), use of free or village land (Ghana) and number of plots of

land (Ghana). As no previous study has considered the effects of the mode of operation

of land on child labor, the coefficients on these variables are of interest.13 Household

consumption (X1) is proxied by food expenditure per capita, which includes the imputed

value of home-produced consumption.14  This measure is expected to be relatively

smooth (see Altonji 1983).15 All equations include a set of province dummies, which are

expected to capture any effects of interprovince differences in wages and prices. The

wage of hired labor (wh) is proxied by the going agricultural wage rate for men in the

community, a statistic provided by village leaders identified as respondents in the

community questionnaires of both surveys.

Instrumental Variables

If decisions about consumption (X1) and labor supply (for example, Lc) are made

simultaneously, then X1 is endogenous in the equation for Lc. Moreover, child labor

contributes to resources available for consumption. Most previous studies ignore this

problem. As the data do not offer a relevant natural experiment,  X1 is instrumented. It is

difficult to find a valid instrument for income in a model of (child) labor supply. In the

wider literature, commonly used instruments for income are education or occupation.

                                                          
13 One rationalization for having tenants sharecrop the land rather than renting the land out or
hiring wage labor is that it improves the landlord’s access to labor by making available the
labor of the tenant’s family in addition to the labor of the tenant (see Basu 1997).
14 There is no need to assume an equivalence scale, because size and detailed household
composition variables are included in the equations. Food expenditure is preferred to total
expenditure, because total expenditure includes expenditures on durables, which are not as
smooth.
15 Although we expect that the rural economies analyzed are characterized by imperfect
capital markets, some evidence suggests that poor households achieve a degree of
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Because this study looks at farming households, there is little variation in occupation in

the sample. Although there is sufficient variation in the educational attainments of adults

in the sample, this is too restrictive an exclusion restriction: parental education has a

significant influence on child labor, holding household resources constant. Previous

studies that have used education as an instrument assume  no effect of education on

(own) tastes for work, which seems unreasonable (see Pencavel 1986, for example).

Household consumption is instrumented using the unemployment rate at the community

level together with indicators of the level of infrastructural development of the

community (for example, the presence of a railway line, a market, electricity, piped

water). In order not to lose the within-community variation in income, interactions of

these variables with the education of the household head are also included.

Total land operated (At) is endogenous by virtue of including Ar (land rented or

sharecropped). If land owned (A0) is assumed to be exogenous, as is typically the case,

then A0 is a valid instrument for At. Land owned is usually inherited, the buying and

selling of land being limited by a weak land market (see, for example, Swain 2001;

Rosenzweig and Wolpin 1985). An index of inequality in land distribution within the

community is used as another instrument for At. Communities in which there is

greater inequality in land ownership are expected to have more rental arrangements

over land.

The generalized residuals procedure is used as this has been shown by Smith

and Blundell (1986) to give consistent estimates when the dependent variable is

censored. Suppressing individual subscripts, let the main equation, for hours of work

(H), be written as

                                                                                                                                                                     
consumption smoothing (see Townsend 1994).
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(4) H* = Z 
� + Y� + e 

where hours (H) is a censored endogenous variable, X is a vector of exogenous

variables, and Y is the endogenous variable. The auxiliary equation describing Y in terms

of exogenous variables Z1 (Z1 includes Z) is

(5) Y = Z1
 
� + u

The error terms e and u are assumed to be jointly normally distributed. Let e =

u� + �. Substituting for e in equation 4 gives the conditional model

(6) H* = Z 
� + Y� + u� + �

where u is an estimate obtained by OLS estimation of equation 5 and equation 6 can be

estimated by the standard Tobit procedure. A test of � = 0 is a test of the null hypothesis

that Y is exogenous.

Other Variables

Since the incentive to put a child to work on the farm depends on the size of the farm

relative to the size of the available pool of family labor, household size and composition

appear as regressors. Given farm size, household size is expected to have a negative

impact on child work. The educational level of each parent is expected to affect

preferences over child labor, although if household resources are not fully represented

by X1 then the educational variables will also capture resource effects. These variables

may also have direct effects if the marginal benefit of educating a child is increasing in

the education of the parents or if parental education has a positive effect on the child’s

job opportunities (which will affect the dynamic returns to education versus work). To
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the extent that womens’ education reflects their bargaining power (by virtue of being an

asset that they can take away with them if they leave the household), inclusion of

mothers’ education as distinct from fathers’ education goes some way toward relaxing

the common preference assumption implicit in equation 1. For this reason, and also as a

measure of household insecurity, an indicator is also used for whether the household has

a female head. The fraction of households headed by women is substantially larger in

Ghana than in Pakistan; in both countries they exhibit different characteristics from

households headed by men. Religion and ethnicity of the household are included to

capture attitudinal differences in the valuation of school and work. This is expected to be

especially relevant for girls, toward whom attitudes tend to reflect greater heterogeneity.

Turning from household-specific to child-specific characteristics, the equations

include a quadratic in child age. The simplicity of the theoretical structure is relaxed by

allowing parents to have preferences over children that depend on the relationship of the

child to the household head and on birth order. For evidence of birth order effects, see

Das Gupta (1987) and Butcher and Case (1994). As for the relation of the child to the

household head, there is recent evidence that, consistent with Hamilton’s (1964) rule,

that adult altruism has a biological or genetic basis (see Bishai and others 2003; Case

and McLanahan 2000). Other relationships include niece, nephew, grandchild, and

sibling; in addition, in Ghana, it is not unusual to find foster children in the household

(see Ainsworth 1996).

The surveys contain some useful information at the community level. As a proxy

for school costs (C), dummy variables are introduced for whether primary, middle, and

secondary schools are present in the community in which the child lives. Also included

is an indicator for public transportation in the community, as it may affect access to

school. A comparison of means across these subsamples and a comparison of means
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across the two countries can be found in Bhalotra and Heady (2001).

V. RESULTS

Estimates of a parsimonious model corresponding to equation 3, in which the only

variable in the vector Z is household size, are presented in Table 5. Estimates of

marginal effects for a model with a larger set of control variables are presented for the

probability of working (Table 6) and for the hours of work conditional on working

(Table 7). The standard marginal effects are multiplied by 0.1 for per capita food

expenditure (X1) because it is in logarithms and for household composition variables

because these are proportions; as a result, the effects of a 10 percent change in these

variable can be read directly off the table.

For landholdings (At) the Smith-Blundell test did not reject exogeneity, and there

was no significant difference between the instrumental variable and OLS estimates.

Exogeneity was rejected for food consumption (X1) in each of the samples except that of

boys in Ghana (the residual term is significant in columns 1, 2, and 4; see section IV).

The first-stage regression explains 31 percent of the variation in consumption in

Pakistan and 29 percent in Ghana, and the instruments are jointly significant at the 1

percent and 10 percent, respectively. The results change significantly (and in the

expected direction) in the absence of instruments, underlining the importance of using

instrumental variable methods in studying the impact of household resources on child

work.

Farm Size and Consumption Effects

Consider first the parsimonious model in Table 5. In Ghana farm size has a highly

significant positive effect for both boys and girls. The effect for girls is linear and, for a
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range of households, 50 percent larger than for boys. The effect for boys is weakly

quadratic. Boys from larger households work significantly more, while girls’ farm labor

is independent of household size. Per capita household consumption has an

unexpectedly positive effect on child work, even after correcting for its endogeneity.

These coefficients become more plausible once other controls are introduced

(Tables 6and 7). The effects of farm size, consumption, and household size become

insignificant for boys. For girls a significant positive effect of farm size persists, while

consumption and household size both take the expected negative sign and are

significant. The coefficients on land size should be read together with the coefficients on

the indicator variables for the mode of operation of land, many of which are significant.

The number of farms operated has a strong positive effect on hours of work, of similar

magnitude for boys and girls. Since this result obtains when controlling for acres of land

operated by the household, it suggests not a size effect but an effect associated with the

subdivision of land, an effect that merits further micro-level research.

For Pakistan the parsimonious equations in Table 5 show a positive linear effect

of farm size on girls’ work. Farm size takes a positive sign for boys’ work, but the effect

is insignificant. Household consumption has the expected negative effect on child work,

but it is significant only for boys. The absence of an income effect on girls’ work is

somewhat surprising. It may be related to the fact that boys work considerably longer

hours than girls on average (Table 2). For both boys and girls, hours of work fall

significantly with household size. When additional regressors are included (Tables 6 and

7), all of these effects persist except the effect of household size on girls’ work, which

becomes insignificant. For both boys and girls, the significant coefficients take signs

consistent with our theoretical framework. As in Ghana the distinction between renting

or sharecropping and ownership is significant.
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Discussion of Results

The main result is that the hypothesis that farm size has a positive effect on child labor

cannot be rejected. That these results hold for both Ghana and Pakistan is striking. The

effect is statistically significant for girls. With a larger data sample, it may be significant

for boys’ work: the interpretation of a coefficient for boys that is not significantly

different from zero is ambiguous.

The finding that girls’ hours of work are increasing in farm size signals

imperfections in land and labor markets. It is consistent with imperfect credit markets,

the effects of which are overwhelmed by land and labor market effects. Why is the result

stronger for girls than for boys? One possibility is that girls are less of a perfect

substitute for hired workers than are boys. Another explanation is that the returns to

education for boys are more favorable than for girls, with the gender difference in

education returns overwhelming any gender difference in experience returns.16 This

effect may be reinforced by social attitudes toward girl’s work, which often harden with

status in rural areas, land being an important correlate of status. A third possibility is that

parents prefer to invest in sons because boys traditionally look after their parents in their

old age (except, possibly, among the Akan in Ghana).

Substitution effects are often larger for girls (and women) than for boys (and

men). In OECD countries, for example, female labor supply appears to be more elastic

than male labor supply (see Killingsworth and Heckman 1986).

                                                          
16 The greater the returns to work experience relative to the returns to school, the greater the
probability that a child works, other things being equal. If the relative return to experience is
increasing in farm size (for example, because the child who works in period 1 inherits the farm
in period 2), the coefficient on farm size may be positive. In this sense these dynamic effects
reinforce the incentive effect, having the same sign. Returns to experience would be expected to
be larger for boys if they are more likely than their sisters to inherit the farm. The fact that the
farm size coefficient is more positive for girls indicates that the returns to education are even
more favorable for boys than for girls.
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The other key variable in the analysis is household consumption, X1, which is

insignificant for two of the four samples and has the expected negative effect on child

work for boys in Pakistan and girls in Ghana (the elasticities are -0.66 for Pakistani boys

and  -0.20 for Ghanaian girls). Consider the marginal effects reported in Tables 6 and 7.

In Pakistan an increase in consumption of 10 percent is associated with a reduction in

the probability of boys’ work of 5 percentage points. Conditional on working, the same

change in expenditure is expected to reduce hours of work by 1.2 per week (average

hours are 15 per week). The corresponding effects for girls in Ghana are 2 percentage

points and 0.3 hours per week. (Weaker income effects would have emerged had

simultaneity bias not been accounted for.)

Effects on Schooling and Wage Work

The equations were re-estimated with the dependent variable defined as school

attendance (probit) and school hours (Tobit) . In Ghana there is no wealth paradox in

schooling: acreage of farm land is insignificant in the equations for both boys and

girls (Table 8)17. In Pakistan, however, the wealth paradox is evident for school

attendance just as for farm labour, for girls and not boys. Girls in households with

larger farms are less likely to attend school and, conditional on attendance, more

likely to spend fewer hours at school. Land tenancy type has significant effects in both

countries. The measure of income is positive and statistically significant in the

schooling equations for boys and girls in Ghana and Pakistan. Thus income effects on

school attendance and school hours are larger and more precisely determined than

income effects on child labor. This is a fairly pervasive finding in the data for

developing countries (see Bhalotra and Tzannatos 2002, for example).

                                                          
17 The tobit results are discussed but not reported in this paper; they are available from
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Children in Ghana do not engage in wage labor. A substantial fraction of children

in Pakistan do. Is the increase in farm work associated with increasing farm size

observed for girls associated with a reduction in wage work, or does it reflect an

increase in total work? To investigate this, the equations for Pakistan were re-

estimated with the dependent variable defined as the sum of hours in wage and farm

work.

A table of results is available from the authors; here only the main finding is

reported. Total hours of work of girls is increasing in farm size. Indeed, the marginal

effect on farm size is larger. These results are consistent with the results for schooling:

the evidence is unambiguous that other things equal, girls in Pakistan are more likely

to work and less likely to attend school when they come from land-rich households.

Other Covariates

Children from larger households are not more likely to work or to work harder than

other children (Tables 6 and 7). Land tenure type (mode of operation) has significant

effects on child labor for a given acreage. No other study of child labor appears to have

investigated this variable. Female headship significantly increases child labor in every

case except that of boys in Ghana. The size of this effect is much larger in Pakistan than

in Ghana, although the proportion of households headed by women is much larger in

Ghana (30 percent versus less than 3 percent).

In Pakistan the age-gender composition of the household has some

interesting and large effects; the corresponding effects in Ghana are weak. Father’s

secondary education significantly reduces girls’ work in Pakistan but has no effect on

the labor of the other three groups. Mother’s secondary education tends to reduce child

                                                                                                                                                                     
the authors.
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hours of work in both countries. In Ghana this effect is restricted to boys; in Pakistan it

is significant for boys and girls and of similar magnitude. These findings reinforce a

growing literature on the importance of female education in achieving positive outcomes

for children across a range of countries (see Sen 1999 and Bhalotra and Tzannatos 2002,

for example).

VI. CONCLUSIONS AND POLICY IMPLICATIONS

In both Ghana and Pakistan the daughters of land-rich households are more likely to

work than the daughters of land-poor households, even after controlling for household

resources and other relevant household, child, and community characteristics.18

Introducing control variables mitigates the paradoxical patterns in the data for boys.

The estimates are consistent with the hypothesis that the wealth paradox can be

explained in terms of imperfections in land and labor markets. This effect appears to

dominate any effect of credit market imperfections.19

These findings have significant  implications for public policy:

1. Given that the majority of working children in developing countries work on

family-run farms, some of the policies that have recently received attention from

economic theorists and journalists interested in child labor (minimum wage

legislation, trade sanctions) have limited direct relevance to the problem.

2. The results highlight the gender differential in work and school participation and

identify gender differences in the determinants of child labor. They are a useful

                                                          
18 In Pakistan, but not in Ghana, girls’ school attendance is also decreasing in acreage of
farmland.
19 Recall that the estimates are based on a sample of households that own or operate land.
Incorporating landless households into the analysis may strengthen the wealth paradox at the
same time as it enhances the opposing effect of liquidity constraints.
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guide to interventions designed to close the gender gap. In Pakistan, where the

gender gap is enormous, closing the gender gap would substantially reduce overall

child work participation rates.

3. In a dynamic model of child labor, the decision to send a child to work today

depends not only on current considerations, such as the marginal productivity of child

work on the farm, but also on expected returns to work compared with alternatives

such as school attendance. The finding that farm size increases child labor suggests

that, at given levels of household income, the return to work relative to the return to

school is a significant determinant of child labor, especially among girls. A natural

policy implication is therefore to invest in raising the returns to education. For girls, in

addition to general investments in improving school supply such measures may

include providing subsidies to parents conditional on girls attending school, reducing

labor market discrimination against women and girls, and raising awareness in order

to reduce inhibiting social norms.

4. Policies that improve the functioning of labor and land markets in rural areas will

reduce child labor, especially of girls. Given the recent expansion of microcredit

programs, it is pertinent to note that developing rural financial markets may have

positive spillover effects, encouraging development of land and labor markets.20

The growth of rural factor markets will not only counter the substitution effects

highlighted here, it may also generate overall income growth and reduce rural

inequalities.

                                                          
20 Credit may facilitate lumpy purchases, such as purchases of land. By creating alternative
ways of storing wealth, it may encourage land sales. On the more general subject of
interlocked factor markets and rural power structures see, for example, Basu (1997) and Ray
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5. The marginal effects associated with acreage of farmland are small. While the

effects of land tenancy type are larger, it is difficult to see how policy interventions

can directly affect land contractual forms. The largest marginal impact in the

estimated equations is associated with post-primary education of mothers

(remarkably, this is the case for both boys and girls in both Pakistan and Ghana).

Policy resources are most effectively directed here. Research conducted using

representative household survey data from developing countries suggests that

educated women have fewer children and invest more in their quality (or human

capital). Investing in women’s education would not only directly reduce child labor

and increase schooling of the current generation, it would also have beneficial impacts

on the next generation of children. Other variables that have relatively large marginal

effects on child labor include female headship, fathers’ education (secondary and

higher), and household income.

Acknowledgements

This work was funded by the Economic and Social Research Council (grant number

R000237121) and the Department for International Development as part of its Employment

and Labour Markets Programme. We are grateful to Fiona Coulter and Catherine Porter for

excellent research assistance. The paper has benefited from the comments of the Editor and

three referees of this journal. It has also benefited from presentation at the Royal Economic

Society Meeting (2000) and the Oslo Workshop on Child Labour (2002). Earlier versions

appeared as Discussion Papers in the World Bank Social Protection series (October 2001) and

in the LSE STICERD series (July 2000). A press release based on this article issued by the

Royal Economic Society resulted in the Panos Institute in London commissioning a journalist

                                                                                                                                                                     
(1998).



29

in Pakistan to interview farmers and policy-makers to discern their reaction to our hypothesis.

A report based on this paper was then sent to the UN General Assembly Special Session on

Children in September 2001.

References

Ainsworth, Martha. 1996. “Economic Aspects of Child Fostering in Cote d’Ivoire.”

Research in Population Economics. Vol. 8: 25–62.

Altonji, Joseph G. 1986. “Intertemporal Substitution in Labor Supply: Evidence from

Micro-Data.” Journal of Political Economy, Vol. 94, issue 3, pages S176-S215

Baland, Jean-Marie and James Robinson 2000, “Is Child Labour Inefficient?”,
Journal of Political Economy, 108(4), 663-679.

Basu, Kaushik. 1997. Analytical Development Economics: The Less Developed

Economy Revisited. Cambridge, Mass.: MIT Press.

---. 1999. “Child Labour: Cause, Consequence And Cure, With Remarks On

International Labour Standards”, Journal of Economic Literature, 37 (3), September.

—. 2000. “The Intriguing Relation between Child Labor and the Adult Minimum

Wage.” Economic Journal 110 (462): C50–C61.

Basu, Kaushik, and Pham Van. 1998. “The Economics of Child Labor.” American
Economic Review, 88(3), 412-427.



30

Behrman, Jere, and James Knowles. 1999. “Household Income and Child Schooling in

Vietnam.” World Bank Economic Review 13 (2) (May):211-56

Benjamin, Dwayne. 1992. “Household Composition, Labor Markets, and Labor

Demand: Testing for Separation in Agricultural Household Models.” Econometrica 60

(2): 287–322.

Bekombo, M. 1981. “The Child in Africa: Socialization, Education and Work.” In G.

Rodgers and G. Standing, eds., Child Work, Poverty and Underdevelopment. Geneva:

International Labour Organisation.

Bhalotra, Sonia. 1999. “How to Free Child Labour from the Poverty Trap.” Guardian.

April 12.

—. 2001a. “Is Child Work Necessary?” Social Protection Discussion Paper. World

Bank, Human Development Department, Washington, D.C.

—. 2001b. “Investigating Separability of Parent and Child Labour.” University of

Bristol, Department of Economics, United Kingdom.

—. 2002. “Parent Altruism.” University of Bristol, Department of Economics, United

Kingdom.

Bhalotra, Sonia, and Christopher Heady. 1998. “Working for the Family: An

Investigation of Child Farm Labour in Rural Ghana and Pakistan.” University of Bristol,



31

Department of Economics, United Kingdom.

—. 2001. “Child Activities in South Asia and Sub-Saharan Africa: A Comparative

Analysis.” In Peter Lawrence and Colin Thirtle, eds., Africa and Asia in Comparative

Development. Basingstoke, United Kingdom: Palgrave.

Bhalotra, Sonia, and Zafiris Tzannatos. 2002. “Child Labor: What Have We Learnt?”

Social Protection Discussion Paper. World Bank, Human Development Department,

Washington, D.C.

Bishai, David, El Daw Suliman, Fred Wabwire-Mangen, Godfrey Kigozi, Nelson

Sewankambo, David Serwadda, Ron Gray, and Maria Wawer. 2003. “Does the

Placement of AIDS Orphans Affect Their Survival? Evidence From Uganda.”,

Demographic Research, Volume 8, Article 9, pp.262-278.

Browning, Martin. 1998. “Modelling Commodity Demands and Labour Supply with

M-Demands.” University of Copenhagen, Institute of Economics.

Butcher, Kristin, and Anne Case. 1994. The Effect of Sibling Sex Composition on

Women’s Education and Earnings. Quarterly Journal of Economics 109 (3): 531–563.

Case, Anne, I. Lin, and S. McLanahan. 2000. “How Hungry Is the Selfish Gene?”

Economic Journal 110 (466): 781–804.



32

Cigno, Alessandro, Furio Rosati, and Zafiris Tzannatos. 1999. “Child Labor, Nutrition,

and Education in Rural India: An Economic Analysis of Parental Choice and Policy

Options.” Paper presented at the World Bank conference on child labor, Washington

D.C., April 11–13.

Cockburn, John. 2000. “Child Labour in Ethiopia: Opportunities or Income

Constraints?” Paper presented at the conference “Opportunities in Africa:

Microeconomic Evidence from Households and Firms,” Oxford, April.

Das Gupta, Monica. 1987. “Selective Discrimination against Female Children in Rural

Punjab, India.” Population and Development Review 13 (1): 77–100.

Deaton, Angus. 1997. The Analysis of Household Surveys: The Microeconometrics of

Household Surveys. Washington, D.C.: World Bank.

Deolalikar, Anil B., and Wim P. Vijverberg. 1987. “A Test of Heterogeneity of Family

and Hired Labour in Asian Agriculture.” Oxford Bulletin of Economics and Statistics

49:3, 291–303.

Edmonds, Eric. 2001. “Will Child Labor Decline with Improvements in Living

Standards?“ Mimeograph, Dartmouth College, Department of Economics, Hanover,

N.H.

Edmonds Eric, and Nina Pavcnik. 2002. “Does Globalization Increase Child Labor?

Evidence from Vietnam.” NBER Working Paper w8760. Cambridge, Mass.



33

Emerson, Patrick, and Andrea Portela. 2002. “Is There a Child Labor Trap? Inter-

Generational Persistence of Child Labor in Brazil.” Working Paper 02-W14.

Vanderbilt University, Department of Economics, Nashville, Tenn.

Eswaran, Mukesh (2000), “Fertility, Literacy and The Institution Of Child Labour”, in

S. Kahkonen and A. Lanyi (eds.), Institutions, Incentives, and Economic Reforms in

India, New Delhi: Sage Publications,  267-296.

Foster, Andrew, and Mark Rosenzweig. 1994. “A Test for Moral Hazard in the Labor

Market: Contractual Arrangements, Effort, and Health.” Review of Economics and

Statistics 76 (2): 213–227.

Freije, Samuel, and Luis F. López-Calva. 2001. “Child Labor, School Attendance and

Poverty in Mexico and Venezuela.” Documentos de Trabajo, No.1-2001. El Colegio

de México, Mexico City.

Glewwe, Paul. 1996. “The Relevance of Standard Estimates of Rates of Return to

Schooling for Education Policy: A Critical Assessment.” Journal of Development

Economics 5: 267-290.

Hamilton, William Donald. 1964. “The Genetical Evolution of Social

Biology.”Journal of Theoretical Biology 7, 17-52.



34

Heady, Christopher. 2003. “The Effect of Child Labor on Learning Achievement.”

World Development 31 (2): 385–398.

Humphries, Jane. 2002. “Child Labour: The Experience of Today’s Advanced

Economies and the Lessons of the Past.” Oxford University, All Souls College..

International Labour Organisation (ILO). 1996. Child Labour Today: Facts and

Figures. Geneva.

Iversen, Vergard. 2000. Child Labour and Theories of the Family. Ph.D. thesis,

University of Cambridge.

Jacoby, Hanan G. 1993. “Shadow Wages and Peasant Family Labour Supply: An

Econometric Application to the Peruvian Sierra.” Review of Economic Studies 60 (4):

903–921.

Jafarey, Saqib, and Sajal Lahiri. 2002. “Will Trade Sanctions Reduce Child Labour?

The Role of Credit Markets.” Journal of Development Economics 68, 137-156.

Jomo, K.S. (1992), Child labor in Malaysia, Kuala Lumpur: Varlin Press.

Killingsworth, Mark R., and James J. Heckman (1986). "Female Labor Supply: A

Survey," in O. Ashenfelter and R. Layard (eds.), Handbook of Labor Economics,

Volume I, Elsevier Science Publishers: North Holland.



35

Kochar, Anjini.1995. “Explaining Household Vulnerability to Idiosyncratic Income

Shocks.” Papers and Proceedings of the American Economic Review 85 (2): 159-64

Lloyd, Cynthia B. 1993. Fertility, Family Size, and Structure: Consequences for

Families and Children. Proceedings of a Population Council seminar, New York, June

9–10, 1992. New York: Population Council.

McElroy, Marjorie 1990. “Nash-Bargained Household Decisions: Reply.” International

Economic Review 31 (1): 237–242.

Pencavel, John. 1986. “Labor Supply of Men: A Survey.” In Orley Ashenfelter and

Richard Layard, eds., Handbook of Labor Economics. Vol. 1. Amsterdam: North-

Holland.

Ranjan, Priya. 1999. An Economic Analysis of Child Labor. Economics Letters

64(1),July, 99-105

Ravallion, Martin, and Quentin Wodon. 2000. “Does Child Labour Displace
Schooling? Evidence on Behavioural Responses to an Enrolment Subsidy.” Economic
Journal 110,.c158-c175, March

Ray, Debraj. 1998. Development Economics. Princeton, N.J.: Princeton University Press.

Ray, Ranjan. 2000. “Analysis of Child Labor in Peru and Pakistan: A Comparative

Study.” Journal of Population Economics 13 (1): 3–19.



36

Rosenzweig, Mark. 1980. “Neoclassical Theory and the Optimizing Peasant: An

Econometric Analysis of Market Family Labor Supply in a Developing Country.”

Quarterly Journal of Economics,  Vol. 94 Issue 1 (February): 31–55.

———.1995. “Why Are There Returns to Schooling?” American Economic Review

85 (2): 153–158.

Rosenzweig, Mark, and Kenneth Wolpin. 1985. “Specific Experience, Household

Structure, and Intergenerational Transfers: Farm Family Land and Labor Arrangements

in Developing Countries.” Quarterly Journal of Economics 100 (Supplement): 961–987.

Sen, Amartya. 1999. Development as Freedom. Oxford: Oxford University Press.

Smith, Richard J., and Richard Blundell. 1986. “An Exogeneity Test for the

Simultaneous Equation Tobit Model.” Econometrica 54 [3] : 679–85.

Strauss, John. 1986. In Inderjit Singh, Lyn Squire, and John Strauss, eds., Agricultural

Household Models: Extensions, Application and Policy. Baltimore, Md.: Johns

Hopkins University Press.

Swain, Ranjula Bali. 2001. “Demand, Segmentation and Rationing in the Rural

Credit Markets of Puri.” Ph.D. dissertation, Economic Studies 54,  Uppsala

University, Department of Economics, Sweden.



37

Townsend, Robert. 1994. “Risk and Insurance in Village India.” Econometrica 62, Issue

3 (May): 539–592.

Udry, Christopher. 1996. “Gender, Agricultural Production and the Theory of the

Household.” Journal of Political Economy 104 [5] (October): 1010–1046.

U.S. Department of Labor. 2000. By the Sweat and Toil of Children (Vol. VI): An

Economic Consideration of Child Labor. Washington, D.C.: U.S. Department of Labor,

Bureau of International Labor Affairs.

Weir, Sharada, and John Knight. 2000. “Adoption and Diffusion of Agricultural

Innovations in Ethiopia: The Role of Education.” WP 2000.5. University of Oxford,

Centre for the Study of African Economies.

White, Halbert 1980. “A Heteroskedasticity-Consistent Covariance Matrix Estimator

and a Direct Test for Heteroskedasticity.” Econometrica 48 [4]: 817–830.

Appendix

Model Specification

Consider a peasant household containing parents and children. Assume, for simplicity, that

parents always work and that the household does not hire out labor. Assume, as is common in

the human capital literature, that children do not bargain with their parents.21  Divide the life

span of the household into two periods. In the first period parents produce output on the farm

using land, their own labor, and possibly their children’s labor. During this period the children

                                                          
21 Young children’s only fallback option would seem to be to run away from home. This may
be thought especially unlikely among land-owning households  since children may expect to
inherit the land if they remain attached to the household.
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may also attend school. In the second period the children have grown up and may even have left

the family home, but incomes continue to be pooled and the household continues to value their

consumption as part of the household’s total.

In the first period, subscripted 1, household income (Y) is given by a farm production

function:

(A1) 1111111111 .),,,,( rrhhhcpro ApLwLLLAAfY ���

where A is land, L is labor, w is a wage, and p is a price. Subscripts o and r distinguish owned

and rented land area; subscripts p, c, and h denote parents, children, and hired-in labor. Under

imperfect labor markets, hired labor is not a perfect substitute for family labor. Similarly, under

imperfect land markets, owned and rented land are not perfect substitutes. For this reason the

types of land and labor appear as distinct arguments in the production function in equation A1.

In the second period the children may have left home, and their contribution to family

income is separate from household farm production. Household income is then given by

(A2) 222221222222 ..).,(),,,( rrhhccchpro ApLwLLSwLLAAfY ����

where w does not have to be an explicit wage: if the child grows up to work on his or her own

farm, w is the marginal product. In the second period the child’s wage is allowed to be a function

of his or her first-period labor supply (Lc1) and schooling (S). Equation A2 therefore captures the

dynamic effects of child labor on both the accumulation of work experience and the reduction in

educational capital.

The household utility function is assumed to be time separable:

(A3) ),,(),,,( 22221111 cpcp LLXUSLLXUU ��
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where X is consumption. The household inherits some (positive or negative) financial wealth, K0,

from a period zero that is not modelled. Financial wealth in period 1, K1, is then given by

(A4) )(1101 SCXYKK ����

where C(S) is the cost of schooling, and the price of consumption is normalized to unity. The

financial wealth available to the household in period 2, K2, will depend on K1, but it will also

depend on the household’s access to financial services. Under imperfect capital markets, the

interest rate facing the household, r, will depend on its wealth. For households with negative

financial wealth (debt), the interest rate will also depend on characteristics that affect their

perceived creditworthiness, including personal characteristics (Z) and ownership of land (AO).22

The interest rate, r, is therefore a function of AO, K1, and Z, implying the following budget

constraint for period 2: ));,(1.( 1122 ZAKrKYX o��� , which can be written as

(A5) );,( 122 ZAKgYX O��

The household attempts to maximize the utility function A3, subject to the technological and

financial constraints described in A1, A2, A4, and A5.

First-Order Conditions

The first-order conditions relevant to the child labor decision are as follows:

                                                          
22 Swain (2001) finds striking evidence of this in the Puri district of Orissa in India, where
access to loans and the interest rate paid when a loan is granted depend on the quantity of land
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where �1 and �2 are the Lagrange multipliers on A4 and A5, and the inequalities in A8 and A9

become equalities when child labor and schooling, respectively, are positive. The work-leisure

choice is made with reference to equation A8, which states that the value of the marginal product

of child labor in the first period plus the value of the wage increase in the second period (arising

from work experience) must be less than or equal to the marginal (dis)utility of work. Equation

A9 has a similar interpretation for the choice between leisure and school attendance. Combining

equations A8 and A9 gives
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which is the relevant condition if hours of child leisure are fixed and one is interested in the

reallocation of an hour of child time from work to school. Note that child labor supply in period

1 will be zero if equation A8 is satisfied by an inequality when evaluated at zero hours. This

would be equivalent to the implicit wage being below the reservation wage.
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TABLE 1. Participation in School and Work Activities by Boys and Girls in Pakistan and Ghana
(percent)

Activity
Boys in

Pakistan
Girls in

Pakistan
Boys in
Ghana

Girls in
Ghana

 Total participation rates
Household farm work 22.1 28.1 40.5 34.4
Household enterprise work 2.3 1.6  1.8  2.5
Wage work 6.2 11.9 0 0
School 72.8 30.5 76.5 68.9
None of the above activities 14.0 42.4 12.7 20.1
Domestic work n.a. 99.4 89.8 96.2
Participation in a single activity
Farm work only 8.6 21.1 10.6 9.8
Enterprise work only 0.64 1.2 0.3 1.2
Wage work only 3.2 6.8 0 0
School only 61.3 27.6 45.0 43.3
Participation in more than one
type of work
Farm and enterprise work 0.91 0.09 0 0
Household farm wage work 2.1 4.1 0 0
Household enterprise and wage
work

0.25 0.27 0 0

Participation in work and school
Farm work and school 10.5 2.7 29.9 24.6
Enterprise work and school 0.50 0 1.5 1.3
Wage work and school 0.74 0.73 0 0

Number of children 1,209 1,096 1,718 1,542
n.a. Not applicable.

Note: Figures are percentages of relevant age group. Data are for rural areas only. They cover 7–14 year olds
in Ghana and 10–14 year-olds in Pakistan.
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TABLE 2. Weekly Hours of Child Farm Work in Ghana and Pakistan

Group Household farm work Wage work
Boys in Ghana 15.5 (13.3)

N = 696
n.a.

Girls in Ghana 15.4 (12.9)
N = 531

n.a.

Boys in Pakistan 22.5 (18.5)
N = 267

44.9 (22.3)
N = 61

Girls in Pakistan 13.3 (13.8)
N = 308

30.9 (15.6)
N = 73

n.a. Not applicable.

Note: Data are for rural areas only. They cover 7–14 year olds in Ghana and 10–14 year-olds in
Pakistan. Hours are values reported for the reference week, conditional on participation in the
activity during the reference week. Figures in parentheses are standard deviations around the
means. N is the number of working children.
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TABLE 3. Participation Rates by Land Owned (percent)

Land ownership
Percentage

of
households

School Farm work All work

Boys Girls Boys Girls Boys Girls
Pakistan
Own Land=1 33 76.7 27.6 31.0 36.4 33.0 43.9
Own Land=0 67 70.7 32.7 17.0 22.9 24.4 32.9

Marginal 9 77.8 24.6 29.1 36.5 31.6 47.8
Small 12 73.0 26.7 34.1 38.0 36.6 44.0
Large 9 79.1 29.6 31.1 36.5 31.8 39.7

Ghana
Own Land=1 44 81.9 75.7 49.7 46.8 52.9 50.5
Own Land=0 56 73.5 66.7 55.6 48.8 57.6 51.4

Marginal 12 80.3 76.6 44.3 43.9 47.5 47.7
Small 19 83.7 79.7 45.9 47.1 50.7 51.2
Large 13 80.5 69.7 58.5 48.5 59.7 51.5

Note: Classification of land categories follows the system used by Indian census: marginal = less than 1 hectare;
small = 1–3 hectares; large = more than 3 hectares (1 hectare = 2.7 acres). “All work” refers to participation in
work on household farms, work on household enterprises, or work on the wage labor market. It is not the
inverse of school attendance because some children neither work nor attend school.
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TABLE 4. Participation Rates by Land Operated (percent)

Land operated
Percentage

of
households School Farm work All work

Boys Girls Boys Girls Boys Girls
Pakistan
Use land = 1 43 72.0 25.2 32.9 39.1 35.0 46.5
Use land = 0 57 73.5 35.7 20.7 28.0

Marginal 9 74.5 28.3 24.5 39.0 28.6 51.0
Small 20 71.0 21.9 34.8 35.7 36.3 42.9
Large 15 72.0 27.6 34.4 43.1 36.2 48.7

Ghana
Use land = 1 90 77.8 71.1 52.4 47.5 55.1 50.7
Use land = 0 10 89.2 76.3 n.a. n.a. 9.6 15.8

Marginal 27 84.3 79.1 44.8 42.7 48.8 46.7
Small 40 77.0 71.0 54.2 48.3 57.0 51.4
Large 23 72.7 62.8 57.4 51.4 58.6 53.2

n.a. Not applicable.

Note: Classification of land categories follows the system used by the Indian census: marginal = less than 1
hectare; small = 1–3 hectares; large = more than 3 hectares (1 hectare = 2.7 acres). “All work” refers to
participation in work on household farms, work on household enterprises, or work on the wage labor market. It
is not the inverse of school attendance because some children neither work nor attend school. Land operated
includes land owned and land used under rental or sharecropping arrangements. For Ghana the data also include
free or village land farmed.
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TABLE 5. Child Work on the Household Farm: Marginal Effects of the Parsimonious Model

Variable
Boys in

Pakistan
Girls in
Pakistan Boys in Ghana Girls in Ghana

Participation probabilities
Log consumption -0.026*** -0.010  0.012***  0.0095**
Acres x 102  0.026  0.15**  0.41***  0.60***
Acres2 x 104 -0.31* -0.30
Household size -0.021*** -0.013***  0.0098*** -0.0069
Residual (log consumption)  0.022***  0.017** -0.006 -0.000053

Hours conditional on work
Log consumption -0.68*** -0.18  0.22***  0.16**
Acres x 102  0.68  2.70**  7.40***  10.20***
Acres2 x 104 -5.50* -5.10
Household size -0.54*** -0.25***  0.18*** -0.12
Residual (log consumption)  0.59***  0.030** -0.11 -0.0009

Sample size 513 473 1272 1127
Log likelihood -969.82 -901.27 -2,895.3 -2,278.3

*** significant at the 5 percent level. ** significant at the 10 percent level. * significant at the 12 percent level.

Note: Marginal effects evaluated at sample means based on Tobit estimates. Dependent variable is hours of child labor on the
household farm. “Participation probabilities” refers to marginal effects for the probability of being censored; “hours
conditional on work” refers to marginal effects conditional on censoring. Regressions included region, religion, and ethnicity
dummies. Some regions in Ghana were dropped because they coincided with ethnic groups. If the t-test on the residual of log
consumption is significant, the null of exogeneity of consumption is rejected. Blank cells indicate that the variable was
insignificant and was dropped from the equation in the specifications that are reported.
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TABLE 6. Child Participation on the Household Farm: Marginal Effects

Variable
Boys in

Pakistan
Girls in
Pakistan Boys in Ghana Girls in Ghana

Child characteristics
Age 0.081*** 0.033*** 0.15*** 0.15***
Age-squared -0.0041 -0.0047*
Child of head 0.12* 0.15** -0.066** -0.006
Household resources
Ln per capita food expenditure -0.051*** -0.017 0.0048 -0.021***
Acres x 102 0.069 0.20* -0.071 0.36***
Acres2 x 104 -0.00015 -0.014**
Farm organization
Number of farms 0.046*** 0.048***
Rent -0.031 0.12** 0.14*** 0.14***
Sharecrop 0.11*** 0.06 -0.040 0.011
Free farm n.a. n.a. 0.14*** 0.16***
Village farm n.a. n.a. 0.031 0.20***
Household structure
Household size -0.024*** -0.011 -0.0055 -0.020***
Female head 0.39*** 0.22** 0.036 0.080*
Males <5–7 -0.079*** -0.031 -0.0041 -0.038***
Males 5–9 -0.059* -0.090***
Males 15–19 -0.049 -0.051 -0.0065 -0.016
Males 20–59 0.0043 -0.077** -0.0057 0.024
Males > 60 -0.014 0.062 0.026 0.030
Females <5–7 -0.037 0.011 0.022 -0.029**
Females 5–9 0.015 -0.014
Females 15–19 -0.13*** -0.054 -0.013 -0.0084
Females 20–59 0.019 0.003 0.00014 0.0006
Females > 60 -0.079 -0.25*** 0.0086 0.17
Parents’ education
Mother middle/secondary  -1.55***  -2.17***  -0.093***  -0.028
Father secondary  0.12  -0.52***  -0.039  0.029
Community variables
Primary school girls  0.11  -0.17  -0.043  -0.064
Primary school, boys  0.040  0.39***
Middle school  -0.093***  -0.067*
Secondary school  -0.099**  -0.128***
Public transport  -0.048  -0.095**  -0.030  -0.12***
Ln male wage  0.008  -0.010  0.004  0.020***
Residual (log consumption)  0.041***  0.028*  0.0017  0.034***
Sample size (Number of
censored observations)

471 (323) 436 (284) 1,263 (720) 1,122 (702)

Log likelihood -847.78 -776.32 -2,694.92 -2,129.33
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*** significant at the 5 percent level. ** significant at the 10 percent level. * significant at the 12 percent level.

n.a. Not applicable.

Note: Tobit marginal effects for probability of being censored. Regressions included region, religion, and ethnicity dummies.
Marginal effects are evaluated at sample means based on Tobit estimates. Dependent variable is hours of child labor on the
household farm. “Participation probabilities” refers to marginal effects for the probability of being censored; “hours
conditional on work” refers to marginal effects conditional on censoring. Regressions included region, religion, and ethnicity
dummies. Some regions in Ghana were dropped because they coincided with ethnic groups. If the t-test on the residual of log
consumption is significant, the null of exogeneity of consumption is rejected. Blank cells indicate that the variable was
insignificant and was dropped from the equation in the specifications that are reported.
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TABLE 7. Hours of Child Farm Work Conditional on Participation: Marginal Effects

Variable
Boys in

Pakistan
Girls in
Pakistan Boys in Ghana Girls in Ghana

Child characteristics
Age 1.86*** 0.46*** 2.33*** 2.25***
Age-squared -0.063 -0.069*
Child of head 2.70* 2.09** -1.02** -0.083
Household resources
Ln per capita food
expenditure

-1.16*** -0.24 0.073 -0.31**

Acres x 102  1.60  2.90* 1.10  5.40***
Acres2 x 104 -0.0024 -0.20**
Farm organization
Number of farms 0.71*** 0.70***
Rent -0.70 1.74** 2.09*** 2.14***
Sharecrop 2.62*** 0.78 -0.62 0.15
Free farm n.a. n.a. 2.22*** 2.32***
Village farm n.a. n.a. 0.47 2.96***
Household structure
Household size -0.54*** -0.16 -0.085 -0.30***
Female head 9.02*** 3.06** 0.55 1.18*
Males <5–7 -1.8*** -0.44 0.063 -0.56***
Males 5–9 -1.35* -1.27***
Males 15–19 -1.11 -0.71 -0.10 -0.24
Males 20–59 -0.098 -1.09** 0.088 0.36
Males > 60 -0.32 0.88 0.39 0.44
Females <5–7 -0.86 0.16 0.34 -0.43**
Females 5–9 0.35 -0.20
Females 15–19 -2.86*** -0.76 -0.20 -0.12
Females 20–59 0.43 0.045 0.0021 0.0096
Females > 60 -1.81 -3.53*** 0.13 0.25
Parents’ education
Mother middle/secondary -35.45*** -30.58*** -1.43*** -0.41
Father secondary 2.75 -7.26*** -0.6 0.43
Community variables
Primary school girls 2.43 -2.41 -0.67 -0.94
Primary school, boys 0.90 5.43***
Middle school -1.43*** -0.98*
Secondary school -1.53** -1.88***
Public transport -1.11 -1.34** -0.46 -1.72***
Ln male wage  0.19 -0.14 0.06  0.30***
Residual (log consumption) 0.95*** 0.40* 0.027  0.49***
Sample size (Number of
censored observations)

471(323) 436(284) 1,263(720) 1,122(702)

Log likelihood -847.78 -776.32 -2,694.92 -2,129.33
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*** significant at the 5 percent level. ** significant at the 10 percent level. * significant at the 12 percent level.

n.a. Not applicable.

Note: Tobit marginal effects conditional on censoring. Regressions included region, religion, and ethnicity
dummies. Marginal effects are evaluated at sample means based on Tobit estimates. Dependent variable is hours
of child labor on the household farm. “Participation probabilities” refers to marginal effects for the probability of
being censored; “hours conditional on work” refers to marginal effects conditional on censoring. Regressions
included region, religion, and ethnicity dummies. Some regions in Ghana were dropped because they coincided
with ethnic groups. If the t-test on the residual of log consumption is significant, the null of exogeneity of
consumption is rejected. Blank cells indicate that the variable was insignificant and was dropped from the equation in the
specifications that are reported.
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TABLE 8. Child Participation in School: Marginal Effects

Variable Boys in Pakistan Girls in Pakistan Boys in Ghana Girls in Ghana
Child characteristics
Age -0.045*** -0.022** 0.128*** 0.284***
Age-squared -0.005*** -0.014***
Child of head -0.074 -0.135* -0.031 -0.009
Household resources
Ln per capita food expenditure 1.163*** 0.83*** 0.321*** 0.239***
Acres x 102 -0.001 -0.002*** 0.001 -0.002
Acres2 x 104 0.00 0.00
Farm organization
Number of farms -0.007 0.001
Rent 0.007 0.133** -0.032 -0.11*
Sharecrop 0.024 -0.013 0.008 0.06
Free farm n.a. n.a. 0.09*** 0.026
Village farm n.a. n.a. -0.163*** -0.198***
Household structure
Household size 0.036*** 0.015** 0.007 0.012*
Female head -0.251 -0.031 0.058
Males <5–7 0.812*** 0.066 -0.065 -0.208
Males 5–9 0.327 -0.058
Males 15–19 -0.356 -0.434 -0.451*** -0.215
Males 20–59 0.305 0.009 -0.729*** -0.813***
Males > 60 0.118 -0.507 -0.756*** -0.254
Females <5–7 0.947*** 0.412 -0.089 -0.24
Females 5–9 0.362 0.043
Females 15–19 0.408 0.859*** 0.065 -0.401*
Females 20–59 -0.659 -0.486 -0.683*** -0.713***
Females > 60 -0.051 0.143 -0.848*** -0.695***
Parents’ education
Father primary education 0.049 0.024 0.104*** 0.187***
Father middle school
education

0.189*** 0.341***

Father secondary school
education

0.108 0.354*** 0.15*** 0.232***

Mother middle or secondary
education

-0.245 0.321** 0.111*** 0.11***

Community variables
Primary school girls 0.022 -0.457*** 0.177*** 0.046
Primary school boys -0.018 0.12
Middle or secondary school 0.003 -0.028 0.029 0.041
Public transport 0.09* 0.002 -0.064* -0.086*
Ln male wage -0.411*** -0.087 0.041 -0.023
Residual (log consumption) -1.144*** -0.856*** -0.277*** -0.172*
Sample size(observed
probability)

462 (0.73) 420 (0.26) 1373 (0.76) 1230 (0.67)

Log likelihood -209.69 -161.31 -573.38 -613.78
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*** significant at the 5 percent level. ** significant at the 10 percent level. * significant at the 12 percent level.
n.a. Not applicable.

Note: Probits with dependent variable defined as unity if the child is in school and as zero otherwise. Estimates are
marginal effects. Standard errors are suppressed to conserve space. Regressions include region, religion, and
ethnicity dummies (not shown). Blank cells indicate that the variable was insignificant and was dropped from the equation
in the specifications that are reported.


