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Abstract

A conventiond argument in the child-labor debate is that improvements in access to
schools are an effective way to reduce the labor force participation of children. It is argued that
schooling competes with economic activity in the use of children’s time, and enhanced access to
schools, interpretable as reduction in schooling costs, may raise school attendance at the expense
of child labor. In this paper, we draw a diginction between child labor within the household
(intra-household) and child work in the labor market (extra-household), and examine the separate
effects of schooling costs on the two types of child labor. Congstent, a least in part, with our
theoretical framework, we find that extra-household child labor and schooling cods are
postively rdated while intra-household child labor is insendgtive to changes in the codts of
schooling. Our results suggest that reduction in schooling costs will have limited success in the
abatement of child labor in rura Pakistan.

Kurzfassung

Ein verbreitetes Argument in der Debatte Uber Kinderarbeit ist, dass verbesserte
Zugangsmoglichkeiten zu Schulen en effektives Mittd snd, um Kinderarbeit zu reduzieren. Es
wird angefiihrt, dass bei der Zetentellung eines Kindes Ausbildung und okonomische Aktivitét
mitenander konkurrieren. Eine Vebessrung des Zugangs zu Schulen, im Snne ener
Kogensenkung der Schulaushildung, wirde demnach den Schulbesuch auf Kosten der
Kinderarbeit deigern. In unserem  Betrag unterscheiden  wir  zwischen  haushdtanterner
Kinderarbeit (intra-household) und haushdtsexterne Kinderarbeit auf dem Arbeitsmarkt (extra-
household) und untersuchen die verschiedenen Auswirkungen von Ausbildungskosten auf beide
Typen der Kinderarbeit. In rdaiver Ubereingimmung mit unserem  theoretischen  Rahmen
gelangen wir zu dem Ergebnis, dass haushdtsexterne Kinderarbeit und Schulkosten in positiver
Beziehung zueinander dehen, wédrend sch haushdtsnterne Kinderarbeit as unempfindlich auf
Anderungen der Schulkosten erweist. Unsere Ergebnisse deuten an, dass bel der Bekampfung
von Kinderarbeit im [andlichen Pakigan eine Kogtensenkung der Schulausbildung nur  begrenzt
erfolgreich sein wird.
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1 Introduction

The International Labour Organization (ILO) considers child labour to be “smply the
sngle most important source of child exploitation and child ause in the world today” (ILO,
1998).1 According to the ILO, child labour places an untenable burden upon children. It is
widdy held to reduce children's educationd attainment and, in its most exacting forms, to be
ruinous to children’s physical and menta hedlth.

Even though most countries have legidated a minimum working age and many have
retified related ILO Conventions and the 1989 UN Convention on the Rights of the Child, the
number of working children remans high. Nationd legidation frequently exempts agriculturd
and domestic service sectors, and labour laws are often poorly enforced outsde the formd
sector. The ILO (1998) estimates that there are gpproximately 250 million 514 year old children
working in developing countries, of which a lesst 120 million are full-time workers. It is likey
that these figures are underestimates since they do not account for child labour in domestic
chores such as cooking, cleaning, and childcare, performed mainly by girls.

This paper's focus upon rurd child labour in a South Asan naion is motivated by the
facts that the participation rates of children in economic activity are much higher in rurd then in
urban areas (ILO, 1996), and that the mgority (61%) of the world's child workers come from
Asa (ILO, 1998). In the Pakistani context, a Child Labour Survey (CLS) conducted in 1996 ly
the Federd Bureau of Statidics of Pakigan found that 3.3 million (8.3%) of Pakistan's 40
million 5-14 year old children were economicdly active. The incidence of child labour was 8
times higher in rurd than in urban areas, and two-thirds of the working children were engaged in
the agricultura sector.

The widespread prevaence of child labour in rurd Pekistan, despite the government's
ratification of various internationd conventions and laws prohibiting work by children suggests
that additiond policy measures to curb child labour are warranted. A view hdd, among others,
by the ILO is that “the single most effective way to sem the flow of school-age children into
abusve forms of employment is to extend and improve schooling so that it will attract and retain
them” (ILO, 1998). Schooling competes with economic activity in the use of children’'s time.
Therefore, policy interventions such as improvements in access to schools, and/or improvements
in the qudity of schools, may raise school attendance at the expense of child labour.

! We are aware that the two terms child Iabour and child work may have different connotations. However, in this
paper we focus on the distinction between child work/labour inside and outside the household and use the terms
child work and child labour synonymously.
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While there is a substantid literature on the determinants of child labour?, empiricd
evidence on the subdtitutability of children's schooling and labour, and on the effectiveness of
education related policy measures in the reduction of child labour, is limited. One gpproach at
gauging the links between schooling and child labour has been to compare children’s educationd
outcomes across work satus. Psacharopoulos (1997) uses data from Bolivia and Venezuela to
show that children who work are more likely to fal at school and that child work reduces
educational atanment by amost two years. In contrast, Patrinos and Psacharopoulos (1997)
work on Peru reveds that child labour is not detrimentd to schooling. While these papers
represent some of the firg attempts a gauging the effect of child work on schooling, ther
inclusion of work status, a choice variable, as an exogenous regressor may not be appropriate.

A second line of research has atempted to assess the links between schooling and child
labour by examining the effect of education rdaed policy dternatives such as schodl
concentration, distance to schools, school fees (subsidies) and school quality, on the incidence of
child labour. For instance, Grootaert (1999) reports that child labour force participation in rurd
Cote d'lvoire is responsve to distance from school. According to his edtimates, a US$3
reduction in annua schooling costs (induced by increased school proximity) may lead to a 1
percentage point reduction in the probability of child labour force participation. However,
schooling costs are not found to be dSatidicdly sgnificant corrdates of child labour in urban
Cote d'lvoire. Cartwright and Petrinos (1999) find a srong postive rdationship between
schooling costs and child |abour force participation in urban Bolivia In contrast, Cartwright's
(1999) work on Colombia shows that higher school costs are associated with a lower probability
of working. Usng daa from the Tanga region of manland Tanzania, Akabayashi and
Psacharopoulos (1999) report that children work longer hours per day in locdities with a lower
school  concentration. Their measure of school qudity has no influence on child work while,
controlling for school concentration, disance from the closest public primary school is
negatively related to hours of work.

Grootaert and Patrinos (1999) argue that this empiricd ambiguity in the effects of
schooling related policy measures on child labour force participation is largely due to data
limitations. While the argument has its merits, it is possble that households adjust to changes in
school prices (qudity) dong dimensions other than children’s work. In a recent paper, Ravalion
and Wodon (2000) argue that a rise in school attendance driven, for instance, by lower schooling
cods may occur largey a the expense of children's leisure with little or no reduction in child
[abour. Their empiricd work shows that a school enrolment subsidy in the form of monthly food
rations to households in rurd Bangladesh reduces the incidence of child labour. However, they
emphasize that the decline in the incidence of child labour that may be ascribed to the subsidy
accounts for a smdl proportion of the increese in school enrolment, implying higher school

2 Early examples include Rosenzweig and Evenson's (1977) work on India and Levy's (1985) work on Egypt. A
more recent example is Ray’s (2000) paper, partially based upon the same data set as this paper. For a more
extensive set of references, see Ray (2000).
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atendance comes manly a the expense of children’'s leisure. Thus, they conclude that child
labour force participation may not be very responsive to education related policy measures.

There may be factors besdes adjusment aong the leisure dimenson responsible for the
ambiguous effect of schooling related policy measures on child work. Firs, the papers discussed
above mainly use child labour force participation as their measure of child work. It is possble
that the effect of schooling costs on child labour would be less ambiguous if the laiter were
measured continuoudy, i.e. a hours worked, rather than as dichotomous l|abour force
participation. Second, some authors (Rodgers and Standing, 1981; Bequelle and Boyden, 1988)
argue that it is importat to diginguish between child labour within the household (domestic
work, work on the family farm or enterprise) and child work in the labour market. Implicit in this
agument is the view that the two types of child labour may exhibit differing sendtivities to
changes in school cogts (qudity) and that falure to diginguish between different types of child
activities may obscure the link between schooling costs and child labour.

Like the authors of the second set of papers reviewed above, we examine whether school
related policy measures ae an effective way to combat child labour. Our data, from rurd
Pekigan, is informative not only of children's paticipation in work activities but dso of the
numbers of hours worked per week. Furthermore, we draw a didtinction between child work
within the household and child work in the labour market and examine whether the two types of
child labour reect differently to changes in schooling cogts.

The following chapter discusses child labour in Pekisan and adso provides arguments to
judify the didinction that we make between intra-household and extra-household child Iabour
supply. In Chepter 3 we develop an andyticd framework, which predicts tha intra-household
and extra-household child labour supply will respond differently to changes in school cods.
Chapter 4 describes the data, Chapter 5 presents the empirica estimates, and the fina chapter
concludes the paper.
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2  Child labour in Pakistan and a typology of
child work

2.1 Child labour in Pakistan

The definition of the activities that conditute labour and the definition of a child itsdf are
contentious issues. A reading of Pakigan's nationdl policy on child labour and current legiddtive
measures on child labour reveds that Pakisgan apparently follows international standards by
defining a person of age 14 and below as a child (see Hyder, 1998). While the definition of a
child appears clear, the definition of work does not. Pakistani law sates that no child below 14
should be engaged in any factory or mine or other hazardous employment or in any occupation
or employment which prgudices his or her hedth or education or interferes with his or her
physcd, mentd or mord devdopment. Given the flexibility of this definition, it is no surprise
that measurement of the extent of child labour in Pekisan spans a wide range of edimates.
Difficulties with measuring the incidence of child labour are exacerbated by deta limitations. The
Census and the Labour Force Survey (LFS) in Pakistan do not collect labour related information
on persons below the age of 10. Various internationd agencies and loca sources have attempted
to fill this data gap, providing estimates of between 6 and 10 million child workers in the country
(a labour force participation rate of 15-20%). A survey conducted in 1996, under the auspices of
the ILO gponsored International Programme on the Elimination of Child Labour (IPEC),
indicated that 3.3 million (83%) of Pakigan's 40 million 5-14 year old children were
economicaly active.

Our paper is concerned with children in the age group 10-14. Hence, we focus on the
labour market activity of this group. The LFS conddes a child (age 10-14) to be
employed/working if he or she worked a least one hour during the reference week as a pad
employee, was sdf-employed, or worked as an unpad family member on a family fam or in a
family firm. A child who did not have a job but was seeking one is treated as unemployed.
Following accepted definitions, the sum of employed and unemployed children conditutes the
child labour force. Note that the LFS does not consider child participation in domestic work to be
[abour.

Edtimates based upon LFS data indicate that the labour force participation (LFP) rate of
children in the age group 10-14 was 13.65% in 1990-91.% The LFP rate in rura aress, a around
17%, was consderably higher than in urban areas (7.87%). The LFP rate among boys a 19.2%
was dmog three times that among girls (6.95%). While the gender differentid in LFP rates is

3 Although LFES child labor data is available for later years, we choose to present data for 1990-91 to enable comparison
with the 1991 data upon which this paper is based.
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lower in rurd aress, the LFP rate is dill consderably higher among boys than girls (22.7 versus
9.2%, see Table 1a). Almost 76% of employed children in rural aress worked in agriculture or
agriculture related activities, 11% worked in manufacturing, with the remainder working in the
services sector.

Table 1a: Labour Force Participation Rates (%) of Children age 10-14 in Pakistan, 1990-91.

% Made % Femde % of Tota Labour Force
Rurd 22.68 9.21 16.76
Urban 12.20 3.13 7.87
Total 19.15 6.95 13.65

Source: Government of Pakistan (1993)

Table 1b: Labour Force Participation Rates (%) of Children age 10-14 in Pakistan, 1991

% Mde % Femde % of Total Labour Force
Rurd @ 27.8 28.9 28.0
Rurd P 27.8 85.6 55.1

Notes: These figures are based on our calculations using the Pakistan Integrated Household Survey conducted in
1991. @ Calculations exclude child participation in domestic chores. ® Calculations include child participation in
domestic chores. There is no change for males as survey designers assumed that males do not spend any time on
domestic chores.

This paper's empiricd andyss is based upon data from the 1991 Pekisan Integrated
Household Survey (PIHS). To compare PIHS and LFS data, we first use a definition of work as
amilar as possble to that in the LFS, i.e. exclude domestic work. With this definition of work,
the PIHS data indicate that the LFP rate in rural Pekistan was gpproximately 28% in 1990-91.
The data dso suggest that LFP rates for maes and femaes in rura Pakistan are not particularly
different (28 versus 29%). When the definition of child labour is expanded to include domestic
work, these figures dter dramaticaly. The overal LFP rate increases to 55% while the femae
LFP rate is estimated at 86%. Hence, the PIHS data suggest child labour force participation rates
in rurd Pekistan were congderably higher in 1990-91 than indicated by the LFS data even with a
common definition of work. It is not our am to resolve this discrepancy but to illustrate that
edimates of child labour force participation are very sendtive to the data source and to the
definition of child labour.

2.2 A typology of child labour

The work activities of children may be taken to consst of three broad types. work in the
labour market for a wage, unpaid work on the family farm or enterprise, and unpaid domestic
work. There is condderable disagreement about whether dl three activities conditute child
labour or whether only work in the labour market is truly child labour. Some authors have recast
the above trichotomy of child work into a dichotomy consisting of work outsde and work within
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the household, and holding that work by children is child labour only if it is exploitaive, have
argued that work within the context of the household does not congtitute child labour. It is argued
that work on a family farm or in another family enterprise, or in a household domestic capecity,
provides on-the-job traning, equips a child with essentid s<kills tha may not be learned
esawhere, and enhances the sdf-eseem of the child. Snce work within the household is
typicaly executed under the guidance and supervison of parents, it is deemed not to be
exploitative and not to harm the hedthy development of a child. According to this view, only
work that involves an employee-employer relationship and that is remunerated in cash or kind
condtitutes child labour. Rodgers and Standing (1981), Bequelle and Boyden (1988), and Blanc
(1994) present detailed supportive arguments.

While acknowledging that work outsde and within the household may be viewed
differertly by parents and one must be diginguished from the other, the view that work
underteken in the context of the household is not child labour has been sharply criticized.
Nieuwenhuys (1994) writes that “the assumption that children’'s work, in the context of the
pessant family, is moraly neutrad is preposterous” On the bass of a detalled anthropologica
sudy in Kerda, India, Nieuwenhuys (1994) argues tha redtricting child labour to remunerated
work ignores the contribution that parents solicit from their children. She argues that non
remunerated work does not make work within the household any less demanding or less
important for families, and there can be no presumption that poor parents are able to protect their
children from excessve drudgery and exploitation. Furthermore, the mgority of child work in
rurd areas condsts of household chores and unpaid work on family farms. Hence, accepting the
narrow definition of child labour would lead to the concluson that the problem of child labour in
rurd aressis margind.

While disagreeing about the type of work that fdls under the rubric of child labour, both
views agree that work within the household ought to be digtinguished from work outside it. Such
a digtinction is dedrable paticularly because parents may view the two types of children’s work
as different. For ingance, parents in dire financial need may turn to extra-household child labour
primarily for the augmentation of household resources, whereas children's work in a family
fam/busness may be driven by multiple motives and viewed as an essentid component of
upbringing. If the two types of child labour are indeed viewed differently by parents it is
possble that they will exhibit differing sengtivities to policy interventions designed to curb child
l[abour. If extra-household work is motivated primarily by a need to augment household income,
it may be responsve to income subsdies or direct reductions in schooling codts. If, on the other
hand, work within the household is viewed as essentid training tha cannot be acquired
elsawhere, it may not be as responsve to such economic simuli. To discuss these issues
foomdly and to motivale our empiricd work the following chapter presents an agriculturd
household modd!.
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3  Model and Empirical Specification

The following theoreticd framework draws upon the modd by Gronau (1977) and
agriculturd household models (AHM) as reviewed by Singh er al (1986). In his formdization of
the trichotomy of women's work in the market, work a home, and leisure Gronau (1977) argues
that work a home of a woman additionaly employed in the labour market ought not to respond
to changes in her unearned income. The argument rests upon the logic that, assuming a unit of
goods purchased with wage receipts and a unit d goods produced a home are perfect subgtitutes
in consumption, the efficient dlocation of time between maket and household work in an
interior solution cdls for equdity between the margina product of work a home and the market
wage rae, in which case work at home would depend only upon the market wage rate and the
parameters of the household production function. Only in the event that a woman supplied no
wage labour, a corner solution wherein the margind product of her work a home was not
condrained to equa but rather exceeded her market wage, would her labour input in household
production decrease in her unearned income.

Gronau's (1977) modd may dso be used to analyze the dlocation of child time between
work in the labour market, work at home, time a school and lesure, but must first be suitably
modified. Gronau's (1977) modd, designed to explan the dlocation of women's time in
developed countries, understandably ignores the possbility of hired labour serving household
production. To remedy this omisson, we turn to an agriculturd household mode Smilar to that
of Singh et al (1986).

Condder a household comprised of a child and her adult guardians. Assume the adults
maximize a twice-differentiable quas-concave utility function:

U=U(C,1,S;E) 1)

where C is a composte consumable representing the household's standard of living, [ is
the child's lesure, S is the child's school attendance, and E is a vector of exogenous child and
household characteridtics that parameterize the utility function. The second component of the
model is a household production function, dso parameterized by variables E, g = f(L ;E), where
L dggnifies child labour input in household production. L may condst of both household and

hired child labour. It is assumed that labour markets are complete and that child labour may be
hired in or out at awage rate denoted by w.

The adults dlocate the child's total endowment of time, 7', between school attendance,
leisure, work in the labour market (extra-household child labour), LY, and work in household
production (intra-household child labour), L. Hence utility maximization is subject to the time
congraint:
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T=l+S+L["+L"=][+S+I’ 2

where L5, the totd labour supplied by the child, is the sum of her extra-household and
intra- household labour.

Since Y, the adult contribution to household income (assumed exogenous) and the output
of child labour in household production must together suffice to meet the cods of hiring child
labour, household consumption, and schooling, the budget constraint may be written as:

Y+/(LiE)=C+pS+w(L- L) (3)
where p represents the price of schooling. Congtraints (2) and (3) may be combined as:
Y +wl +§f (L;E)- wLl=C +(w+p)S +wl (4)

The household adults may be assumed to maximize the utility function (1) subject to (4).*
The Lagrangian function of the optimization problem is

Z=U(C,1,S;E)+| g +wT+{ f(LE)- wL} - C- (w+p)S- wij (5)

wherel denotes the Lagrange multiplier.

Congdder the household's demand for child labour input in household production.
Optimal labour demand, that which maximizes “profit’, ie f(L;E)- wL, in household
production, mugt satisfy f'(L;E)=w, implying that a household’s demand for child labour is a
functiononly of wand £, and may, thus, be represented as:

L =1"(w,E) (6)

The separation of the household’'s production decison (optima child labour input in
household production, L") from its consumption decisions is a well-known feature of AHM. As
long as the labour market is complete, it is predicted that household demand for child labour will
be independent of child labour supply. In other words, production decisons will be independent
of household preferences, or profit maximization will be independent of utility maximization.

Thefirgt order conditions (FOC) for an interior utility maximum are;

1111_|Zzy+wT+{f(LD*;E)- wL”} - C (w+ p)S - wi=0

()

4We assume that adult income is exogenous with respect to child-time allocation decisions. As suggested by a referee,
allowing adult income to be endogenous may help us to identify a level of income above which child labor is hired in.
While the theoretical model may be adjusted to allow for this identification, our data only allows us to identify whether a
child works outside the household. We do not have information on whether a household hires children.
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—=U,-1 =0

e (8)
1z

- = 3_|( + ):O

fs e ©)
E: 2_|W:0

Tz (10)

These may be solved for optimd C, S and /. From the time congtraint, (2), household
child labour supply, L', equals T less the sum of S and /. Since optimal S and ! are each
functionsof W, P, E and Y, optima L’ may be represented as

Il :LS(w,p,E) 5 (11)

Condder, fird, the case of household optima child labour supply exceeding optima
demand, i.e. L” <L*. Child labour input in household production will consst entirdy of

household child labour, so that optimal intra-household child labour supply is given by:
L" =1"(w,E) (12)

Since household child labour unused in household production will be supplied to the
labour market, optima extra-household child labour supply may be denoted as.

" =’ (w,p,E)- L (w,E) (13)

From (12), changes in the price of schooling, p, will not influence the optimd intra-
household labour supply of children engaged in extra-household (market) work. On the other
hand, (13) indicates that optimad extra-household child labour supply may respond to changes in
the price of schooling. Clearly, the adults in this mode make no digtinction between the child's
extra-household and intra-household work, since the sole object of each type of child labour is
the augmentation of household consumable resources. The adults dlocate generic household
child labour supply between market work and household production, such that the margind
benefits (increases in the household budget) from the two activiies ae equdized, i.e

f(LE)=w.

Next, condder the stuation of 7”° > L°". In this case, " =0 and intra-household Iabour
supply will be given by:

® We assume that exogenous adult contribution to household income, Y, is afunction of a sub-set of the variables,
E | that parameterize the household utility and production functions.

10
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L" =’(w,p,E) (14)

with the difference 17" - L¥" drawn from the labour market. Equation (14) implies that
the price of schooling, p, may influence the intra-household labour supply of children unengaged

in market work.® Thus, the modd predicts that while extra-household labour supply may respond
to changes in schooling codts, the effect of these costs on a child's intra-household labour supply
may depend on whether sheis aso engaged in market work.

It is possble that extra-household child labour and schooling costs are positively related,
whereas intra-household child labour remains insendtive to reduction in schooling codts, even
when the supply of extra-household labour has ceased. A decrease in extra-household child
l[abour from reduction in schooling costs coupled with the insengtivity to such cost reduction of
the intra-houschold labour supply of even children unengaged in maket work, is dealy
inconggent with the like trestment by households of extra-household and intra-household child
labour. The phenomenon might occur if households differentiated between the two types of child
labour. An explanation may involve benefits from intra-household child labour other than
increases in household consumption. For example, households may view children engaged in
household production as accumulating vauable human capitd “on the job” - skills that may not
be leaned a school. Children assiging in household agriculturd  activities may become
knowledgegble of the didinctive features, even peculiarities, of the family farm, knowledge of
vaue in the making of farm management decisons. Girls occupied in household domestic chores
might accumulate humean capital vaued in the marriage market.

The above modd suggedts that there is a manifest sequence in the reduction of child
labour through educational policy. When both extra-household and intra-household child labour
are supplied, reduction in the price of schooling may a first decrease only extra-household child
l[abour. Only once a child ceases to supply extra-household labour might her intra-household
labour supply begin to decline.’”

There ae three implications of the modd: (i) the extra-household labour supply of
children may be (pogtively) associaed with schooling costs, (i) the intra-household  labour
supply of children providing extra-household labour ought to be unrespondve to changes in
schooling codts; (iii) the intra-household labour supply of children unengaged in market work

® The AHM sketched above may be used to assess changes in children’s time allocation patterns in response to
other interventions. For example, as long as children are engaged in market work, any policy that leads to an
increase in the unearned income of households will have no impact on child time allocated to household work but
may reduce children’s market work. On the other hand, as long as leisure is a normal good, an increase in unearned
income may reduce time allocated to household work among children unengaged in market work.

" The predicted insensitivity of household demand for child labor to the price of schooling is a consequence of the
separation of the production and consumption decisions of households. A test of this prediction may, therefore, be
considered atest of separation. If separation holds, the price of schooling ought not to influence child labor demand.
However, if it doesn’t, variables that potentially influence the supply of household child labor such as the price of
schooling may also affect household demand for child labor.
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may be (postively) associated with schooling costs. These implications may be tested via
edtimation of child labour-supply functions.

Assume (12) takes the linear form:
LH*:LD(W,E):aw+E'b+e (25

where eror e represents the effect of unobservables Similaly, assume (14) is
expresshble as:

LH*:LS(w,p,E):dw+gp+E'| +u (16)

where u denotes the effect of unobserved attributes in vector £ . Hence, optima extra
household child labour supply may be specified as:

i =Ls(w,p,E)- LD(W,E)Z(d- a)w+gp+E'(| - b)+u- e a7

Whether schooling costs affect extrahousehold labour supply may be tested via
edimation of (17). The prediction that schooling costs may affect the intra-household labour
supply only of children unengaged in market work may be verified by teding if varigbles
capturing schooling costs belong as regressorsin (16) but not in (15).

These |labour supply functions may be estimated by a variety of methods. Since a large
proportion of children is not engaged in work, OLS esimation of these functions is not
gopropriate. Assuming normdity of the error terms, a standard type-one Tobit modd (Amemiya,
1984) may be used. While this model would account for the effect of the independent variables
on the probability of working and on the hours of work, it is redrictive. This mode forces the
parameters that explain censoring to equa those explaining variation in the hours of work. An
dterndtive that does not impose this redriction is Heckman's (1974) two-step method or, if
maximumt-likelihood is preferred, the type-2 Tobit mode (Amemiya, 1984). This approach also
assumes (joint) normdity of the eror tems Identification in the two-gep method usudly
requires that there be a least one variable determining sample sdlection that is not an explanatory
vaiable in the primary equation of interest. In our case, it is difficult to find varidbles that are
plausble determinants of children’'s workforce participation that do not influence hours worked.
Hence, identification relies upon the nontlinearity of the inverse-Mills ratio. To enable
comparisons and to provide a comprehensive picture, we present type-one Tobit and Heckman's
two-step estimates of child labour supply functions. In addition, we provide Probit estimates of
the determinants of workforce participation.

12
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4  Data and Descriptive Statistics

The empiricd andyss is based on daa dravn from the Pekistan Integrated Household
Survey (PIHS), conducted by the World Bank and the Federal Bureau of Statistics of Pakistan in
1991 as part of the Living Standards Measurement Surveys (LSMS). The survey covered 4,800
households in 300 communities divided equaly between rurd and urban areas. The data are rich
in measures of household and community characteristics. Since work by children younger than
10 is unreported in the PIHS, and workers older than 14 are generdly not consdered child
labourers, the andyds is performed upon a sample of 1900 10-14 year old children drawvn from
among the survey’s rura respondents® Descriptive statistics of the variables used in the andysis
are presented in Tables 2, 3and 4.

Table 2: Hours worked per week by children, age 10-14, in Pakistan 1990-91
(Standard Deviation)

Total Male Female
Hours of work - al activities 1443 8.42 21.2
(20.6) (17.9 (21.9)
Hours worked outside the household 2.36 24 2.33
(10.9) (11.3) (9.26)
Hours worked on family farm or enterprise 4.46 6.02 278
(11.6) (14.5) (7.08)
Hours spent on domestic work 7.60 . 16.06
(135 . (159
Hours of work - excluding domestic work 6.83 8.42 51
(15.3) (17.9 (11.5)
N 1900 1004 896

Table 2 summarizes the time children spend on average in different types of work
activities. Totd time a work (including domestic work) is about 14 hours a week, with femaes
(21 hours) working consderably longer than maes (8 hours). This is largdy due to thar
substantid contribution to household chores. Excluson of domedtic tasks from the concept of
work reduces the total duration of the work week to 7 hours, with males working 8 hours and
femaes working about 5 hours. The goparent sengtivity of time at work to the definition of work

8 Our data set has information on 2,199 children in the age group 10-14. However, missing information with
regard to some of the variables in our analysis reduces the sample size upon which the bulk of our empirical analysis
is based to 1,900 observations. There is nothing to suggest that these 299 excluded observations share any common
characteristics. So their exclusion ought not to lead to sample selection bias.

13
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indicates that it is important to choose the latter carefully. If domestic work is excluded from the
definition of work, children’s time at work appears to be modest and suggests that child labour
may not harm children’s school attendance or academic performance.

The decomposition of work activities indicates that the average child spends 2 hours per
week on extra-household labour, conssting of work “on some other person’s fam” or “for a
firm or an individud”, for which payment is received in cash or kind. Both males and femaes
appear to spend about the same time on work outside the household. About 5 hours per week on
average are spent working on the family farm or enterprise. There are gender differences maes
work about 6 hours on these tasks, while the contribution of females is smaller, about 3 hours.

Table 3: Descriptive Statistics

Variable Full Sample
Mean SD*
Child characteristics
Mae=1 0.528 0.499
Age 1184 142
Ever attended school =1 0.612 0.487
Educational characteristics
Annual primary schooling costs (enrolment & uniform costs in Rupees) 131.84 167.15
Distance to closest middle school 5953 11.18
Distance to closest secondary school 4618 755
Proportion of areaprimary schools with electricity 0.369 0.368
Proportion of area primary schools with water 0.549 0.397
Proportion of areas primary schoolswith brick walls 0.829 0277
Household characteristics
Highest education level of adult male (years) 4261 4791
Highest education level of adult female (years) 0.663 2242
Landholding (acres) 2.8% 9.725
Annual per capita expenditure (Rupees) 4223 3197
Family size 9.98 4.655
Number of mae members 0-4 age group 0.632 0.858
Number of female members 0-4 age group 0.715 1.020
Number of mae members 5-9 age group 0.952 1.008
Number of female members 5-9 age group 0.912 1012
Community and regional controls
Distance of community from zehsil capital (km) 2201 1531
Accessto paved road 0.703 0.456
Accessto canal irrigation 0.610 0.487
Visited by agricultural extension worker in past 6 months 0.562 0.496
Residingin Punjab=1 0515 0.499
ResidinginSind=1 0.256 0.436
Residingin NWFP =1 0.166 0.372
Number of Observations 1900

*SD: Standard Deviation

Table 3 presents descriptive datigtics of the independent variables in our andyss. School
costs are measured by a set of three variables. The firgt of these measures the direct costs of
primary schooling and congds of the sum of the annua enrolment fee and the cost of a uniform
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a area primary schools. The sample average of the annud direct cost of atending primary
school is about Rs132. Descriptive datistics conditional on labour market satus suggest a
podtive reationship between labour supply and direct primary schooling costs (see Table 4).
This cogt of primary schooling ranges from Rs125 a year for children who do not participate in
the labour force to Rs165 for children who provide extra-household labour. In the absence of
measures of the direct costs of middle and secondary schooling, distances to the closest middle
and secondary schools are taken to capture the costs of, respectively, middle and secondary
schooling. Mogt schools in rurd Pekisan were sngle-sex a the time of the survey (Alderman &t
a., 1996). Thus, the closet middle, and secondary schools consdered are girls-only or
coeducational schools in the case of girls, and boys-only or coeducational schools in the case of
boys. While we include these mesasures as proxies for the cost of atending school, their effect on
l[abour supply is uncertain. Higher trangportation costs associated with a distant school may lead
to lower school atendance and a postive relaion between distance to school and labour supply.
On the other hand, proximity to school may make it eader for a child to work as well as go to
school, resulting in a negative relationship between distance to school and child labour supply.
The decriptive datigtics in Table 3 indicate that a child must travdl 6 km on average to a middle
school. The datidtics in Table 4 suggest there is a pogtive ration between labour supply and
distance to school. On average, a non-working child mug travel about 4 km to a middle school
while one engaged in extra-household labour must travel about 9 km.

Table 4: Selected Descriptive Statistics

Variable =0 L*>0 L">0
Mean SD* Mean SD Mean SD

Child characteristics

Age 1158 1352 | 12058 | 1440 1245 1426
Ever attended school = 1 0.845 0.362 0.421 0.494 0.254 0.437
Educational characteristics
Annual primary schooling costs 12594 | 15511 | 13664 | 17628 | 164.74 | 20353
Distance to closest middle school 4.018 8444 7.530 12.79 9139 | 10438
Distanceto closest secondary school 4416 7.194 4784 7.836 6.770 8515
Proportion of area primary schools with electricity 0.371 0.372 0.368 0.365 0.387 0.383
Proportion of area primary schools with water 0541 0.3%4 0.555 0.399 0477 0411
Proportion of areas primary schoolswith brick walls 0.840 0.267 0.820 0.284 0.787 0277
Household characteristics
Highest education level of adult male (years) 4.825 4.987 3.802 4576 2016 3112
Highest education level of adult female (years) 0.822 2502 0538 1.998 0.180 1.098
Landholding (acres) 2.818 10.24 2.956 9.289 0.490 1311
Annual per capitaexpenditure 4200 3083 4240 3288 3667 2701
Family size 10.26 5.278 9.757 4.066 8.860 2.802
Number of Observations 853 1047 122

*SD: Standard Deviation

Another policy prescription to reduce child labour is improvement in school inputs
(quaity). While we do not have information on measures with direct bearing on sudent
achievement, we explore potentiad school input effects by including three measures that capture
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the qudity of the locd school infrastructure. These are: the proportion of area primary schools
with access to water supply, the proportion supplied with eectricity, and the proportion with
walls made of permanent materid.

The variadles E, that parameterize the household utility and production functions include
the highest educationd levdl among the household's adult maes and adult femdes. Since it is
plausble that the demand for intra-household child labour is high on family fams household
landholding is induded in vector £. Household demographic characterigtics include family sze,
which may be pogtively rdated to household labour supply and, therefore, negatively related to
pressures upon the individud child. Since children must often care for their younger shlings, the
numbers of younger dildren in 4 age-sex categories are also included as regressors. It is evident
from the datigtics in Table 4 that, as compared to children who do not work, children who
provide extrahousehold labour come from families with less educated adults, smdler
landholdings and lower per capita expenditures. Difference between children who do not work
and children who supply only intra-household labour supply are not as pronounced (see Tables 3
and 4).

Vector £ dso contans a st of community variadles thaa may influence household
decisons. These include variables that may enhance the productivity of farming households such
as the presence of cand irrigation and access to agriculturd extenson agents. Since employment
opportunities are plausibly concentrated in more populated aress, the degree of remoteness of a
community may influence demand for child labour. Hence, digance from the tehsil (sub-district
adminigrative unit) capitd and the presence of a paved road are dso included as vaiables in
vector £

The locd child wage rate,w, is poorly reported in the PIHS. Hence, we assume that child
wages ae a function child age and sex. In addition, based on the assumption that there is a
pogtive corrdation between child wages and adult made wages, we include the cluser leve
average daily adult male wage as a regressor to capture variation in child wages across clugers.
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5 Results

Although, our primary am is to explore the differentia effect of schooling costs on extra-
household and intra-household labour supply, in order to ad comparisons with the existing
literature, we begin by eschewing the digtinction between these two types of child labour. Thus,
we fird esimate a child labour supply function with total weekly work hours as the dependent
vaiable. This is followed by separate estimation of the supply functions of the two types of child
labour. To conclude our empirica exploration, we aso present estimates pertaining to school
enrolment. As far as possble, we present estimates for the full sample as well as separately for
boys and girls Given the focus of this paper, we comment manly on the effects of schooling
related variables and only briefly on the effects of the other explanatory variables.

5.1 Total Labour Supply

Table 5 presents type-one Tobit (column 1) and Heckman's two-gtep (column 3)
edimates of a tota (extra-household and intra-household) child labour supply function. The
margind effects of the variables are presented in columns 2 and 4.° The two sets of coefficient
estimates and associated margind effects closely resemble one another.l® Consigent with the
discusson in Chapter 4 of gender differences in mean weekly work hours, the estimated
coefficients of the gender dummy indicate that girls work considerably longer hours than boys.
As children age, they are more likely to work. Based on the margina effects in columns 2 and 4,
a one-year increase in age is asociated with about a 3 hour lengthening of the workweek. The
esdimated coefficients of the included family characterigics show that children from households
with more educated adults work fewer hours, though the reductions are smal. An increase of one
year in the schooling level of the most educated household adut male would lead to about a half-
hour reduction in children's weekly hours of work. The schooling level of the most educated
household adult femae does not Sgnificantly affect child labour supply decisons. Turning to the
key vaiables in our andyss, we see that the three measures of schooling costs are postively
related to child labour supply decisons in both modds. Although they are jointly sgnificant (p-
value 00305), only the direct cot of primay schooling is individudly sgnificant. The

® The marginal effect of a variable is calculated as the estimated coefficient of the variable in the labor supply
equation times the predicted probability of working, the latter calculated at the mean values of the explanatory
variables.

10 As discussed, the Heckman two-step estimates presented here are identified on the basis of the non-linearity of
the inverse-Mills ratio. To probe the sensitivity of the results, we imposed exclusion restrictions on the labor supply
function, i.e. to aid identification. We sequentially excluded the family and community characteristics from the labor
supply function. While the statistical significance of the coefficient on the inverse-Mills ratio was very sensitive to
changes in specification, the coefficient on the direct school cost variable was always statistically significant at, at
least the 1% level and lay in the range 0.011-0.016.
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magnitude of the coefficient indicates that an increase in the direct codts of primary schooling by
one standard deviation would lead to an increase in weekly labour supply of between 1.2-1.7
hours (167.15 x 0.007 or 167.15 x 0.01). The three school infrastructure measures are dso jointly
gonificant (p-value 0.0162), dthough only the coefficient of the varigble measuring the supply
of water to area primary schools is individudly sgnificant. Overdl, it gppears that increases in
these school inputs would reduce children’s hours of work.

Table 5: Labor Supply - Hours worked per week and Participation (Standard Errors)

@ ) 3) “) (&)
Variable Tobit Marginal Heckman Marginal Probit
Estimates Effects Two-Step Effects Marginal
Effects
Male -30.98 -16.64 -20.47 -12.38 -0.605
(1.622) (1.148) (7.943) (3.049) (0.029)
Age 5.208 2747 4.626 2785 0.084
(0.523) (0.274) (0.960) (0.316) (0.010)
Distance to closest middle school 0.007 0.004 0.026 0.016 0.0003
(0.069) (0.036) (0.067) (0.040) (0.0017)
Distance to closest secondary school 0.119 0.063 0.105 0.063 0.0002
(0.109) (0.055) (0109 (0.063) (0.0001)
Annual primary schooling costs 0.014 0.007 0.015 0.009 0.00014
(0.005) (0.003) (0.005) (0.003) (0.00008)
Electricity -1.621 -0.855 -1.846 -1111 0.023
(2411 1.271) (2441) (1.493) (0.063)
Water -4.823 -2.543 -5571 -3.353 -0.023
(2.05) (1.081) (2071 @.277) (0.052)
Brick wdls -3.978 -2.098 -214 -1.288 -0.092
(2.799) (1437) (2922 (1.703) (0.068)
Highest Education Level - Male -0.898 -0474 -0.758 -0.456 -0.013
(0.181) (0.095) (0.226) (0.110) (0.004)
Highest Education Level - Femde -0.659 -0.348 -0.714 -0.429 -0.008
(0.387) (0.204) (0.402) (0.236) (0.007)
Landholding 0.04 0.050 0.049 0.029 0.002
(0.079) (0.042) (0.084) (0.049) (0.001)
Family Size -1531 -0.807 -1.742 -1.048 -0.015
(0.316) (0.167) (0.3%9) (0.204) (0.007)
Number of males 0-4 age group 1734 0914 1.882 1133 0.025
(1.016) (0.535) (1059 (0612 (0.020)
Number of females 0-4 age group 1977 1.042 2797 1683 0.010
(0.954) (0.503) (0.971) (0.621) (0.021)
Number of males 5-9 age group 3.028 1597 3.349 2015 0.036
(0.895) (0472 (0.973) (0.556) (0.019)
Number of females 5-9 age group 3409 1.798 3.896 2.344 0.029
(0932 (0492 (1.000) (0.583) (0.021)
Average Male Wage 0.051 0.027 0.103 0.062 -0.0018
(0.068) (0.036) (0.072) (0.046) (0.0015)
Number of Observations 1900 1900 1900
Log Likelihood Value -5458.36 . -896.58

Notes: The specification also includes a set of community controls. These are the distance of the community from
the tehsil capital, access to a paved road, access to canal irrigation, and whether the community was visited by an
agricultural extension worker in the past 6 months.
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Separate estimates of the type-one Tobit modd for boys and girls are presented in
Table 6. Direct primary schooling costs are postively related to the labour supply of both boys
and girls dthough the margind effect is somewhat larger for girls For boys digance to the
closest secondary school is pogtively relaed, while digance to the closest middle school is
negatively related, to weekly work hours. Although the latter result may appear odd, it is
plausble that proximity to middle school alows children to work longer hours. The distance
messures of school cost play arather limited role in the labour supply of girls.

Table 6: Labour Supply - Hours worked per week (Standard Errors)

Variable Tobit Marginal Tobit Marginal
Estimates Effects Estimates Effects
Male Male Female Female
Mae
Age 9.992 2584 3.609 2.905
(1.357) (0.3449) (0.534) (0431
Distance to closest middle school -0.547 -0.142 0.049 0.039
(0.312) (0.081) (0.061) (0.048)
Distance to closest secondary 0.580 0.150 0.032 0.025
school (0.273) (0.071) (0.107) (0.086)
0.027 0.007 0.012 0.010
Annual primary schooling costs (0.013) (0.003) (0.005) (0.009)
-4.932 -1.275 -0.953 -0.767
Electricity (5.897) (1.524) (2.525) (2.033)
-3.866 -1.000 -6.090 -4.902
Water (4.926) (1.274) (2.275) (1.752)
-13.067 -3.380 0.764 0.615
Brick wals (6.647) (1.717) (2972 (2392
-1.891 -0.489 -0.522 -0420
Highest Education Level - Male (0.454) (0.116) (0.189) (0.152
-0.400 -0.104 -0.803 -0.647
Highest Education Level - Femde (1.013) (0.262) (0.388) (0312
0.305 0.079 0.025 0.020
Landholding (0.185) (0.048) (0.085) (0.069)
-1.242 -0.321 -1.828 -1.472
Family Size (0.786) (0.203) (0.326) (0.263)
0.348 0.090 2417 1946
Number of males 0-4 age group (2.605) (0.673) (1.037) (0.835)
0.375 0.097 3.004 2418
Number of females 0-4 age group (2.383) (0.616) (0.987) (0.795)
5.016 1.297 2379 1915
Number of males 5-9 age group (2.162) (0.559) (0.943) (0.79)
1442 0.373 4511 3631
Number of females 5-9 age group (2.270) (0.587) (0.987) (0.79)
0.119 0.031 0.045 0.0361
Average Male Wage (0.271) (0.044) (0.071) (0.057)
Number of Observations 1004 8%
Log Likelihood Value -1754.21 -3596.37

Notes: The specification also includes a set of community controls. These are the distance of the community from
the tehsil capital, access to a paved road, access to canal irrigation, and whether the community was visited by an
agricultural extension worker in the past 6 months.
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The main conclusion yielded by these estimates, based upon trestment of hours of work
as a dngle entity, is that, consastent with conventiond wisdom, reduction in the cost of schooling
and improvements in its quality as measured by school infrastructure, would lead to a reduction
in children’s labour supply in rurd Pakistan.

5.2 Extra-Household Labour Supply

Table 7: Extra-Household Labor Supply - Hours worked per week and Participation

(Standard Errors)

(€)) ) 3) )
Variable Tobit Marginal Probit Marginal
Estimates Effects Estimates Effects
Full Sample Full Sample Full Sample Full Sample
Male -4.138 -0117 -0.1118 -0.007
(7.010) (0.202) (0.146) (0.009)
Age 12.89 0.362 0.200 0.012
(2.569) (0.138) (0.037) (0.002)
Distance to closest middle school 0.436 0.012 0.008 0.0004
(0.329) (0.010) (0.005) (0.0003)
Distance to closest secondary 1.399 0.039 0.021 0.0012
school (0.476) (0.018) (0.012) (0.0007)
0.066 0.002 0.001 0.00006
Annual primary schooling costs (0.021) (0.001) (0.0005) (0.00003)
0.293 0.008 0.021 0.0012
Electricity (10.67) (0.298) (0.222) (0.013)
-26.10 -0.734 -0442 -0.026
Water (943 (0.356) (0.2112) (0.013)
-11.67 -0.328 -0.159 -0.009
Brick wdls (12.35) (0.365) (0.271) (0.016)
-3.621 -0.102 -0.054 -0.003
Highest Education Level - Mae (0.987) (0.043) (0.012 (0.0009)
-3.774 -0.106 -0.063 -0.004
Highest Education Level - Femde (2.621) (0.079) (0.036) (0.002)
-6.083 -0171 -0.093 -0.006
Landholding (1.951) (0.063) (0.027) (0.001)
-2.265 -0.064 -0.028 -0.002
Family Size (1.633) (0.050) (0.022 (0.001)
0014 0.000 -0.019 -0.001
Number of males 0-4 age group (4.819) (0.135) (0.085) (0.005)
1664 0.046 0.013 0.0007
Number of females 0-4 age group (4.660) (0132 (0.080) (0.005)
9.124 0.256 0.129 0.008
Number of males 5-9 age group (4.089) (0.140) (0.066) (0.004)
-4.097 -0115 -0.066 -0.004
Number of females 5-9 age group (4.608) (0.139) (0.064) (0.004)
1.306 0.037 0.019 0.001
Average Male Wage (0.312) (0.015) (0.006) (0.0004)
Number of Observations 1900 1900
Log Likelihood Vaue -93342 -376.14

Notes: The specification also includes a set of community controls. These are the distance of the community from
the tehsil capital, access to apaved road, access to canal irrigation, and whether the community was visited by an
agricultural extension worker in the past 6 months.
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Columns 1 and 2 of Table 7 present Tobit estimates of (17), the extra-household child
labour supply function, for the full sample of children™® It is clear that, consstent with the
moded’s predictions, the direct costs of primary schooling and the costs of post-primary
schooling as measured by distances to the closest middle and secondary schools, are postively
related to hours of work. The three cost variables are jointly sgnificant (p-value 0.0001), and the
esimates suggest that a one dandard deviation rise in the direct costs of primary schooling
would increase weekly extra-household hours of work by about twenty minutes (167.15 x 0.002
x 60), a 14% increase in the mean weekly hours of extra-household work (100 x 167.15 x
0.002/2.36). There is some evidence that improvements in school infrastructure as measured by
the proportion of area primary schools supplied with water would reduce extra-household child
labour supply. A one standard deviation increase in the proportion of area primary schools with
water supply is associated with a seventeen (0.397 x -0.734 x 60) minute reduction in mean
extra-household work. In sum, there appears to be a srong link between schooling related
variables and extra-household child labour supply. This is supported by Probit estimates of the
effects of the variables upon the probability of participation in market work, reported in columns
3and 4 of Teble 7.1

5.3 Intra-household Labour Supply

A testable implication of the theoreticd framework in Chapter 3 is that schooling costs do
not influence the intrachousehold work hours of children dmultaneoudy engaged in extra
household labour while potentidly influencing the intra-household labour supply of children
unengaged in market work. Table A3, presents Tobit estimates of the intra-household labour
supply function of children engaged in market work. Analogous esimates pertaining to children
unengaged in market work are reported in column 1 and 2 of Table 8. Gender specific estimates
of the intra-household labour supply function of children unengaged in market work are reported
in Table 9.

The esimates in Table A3 indicate that the intra-household labour of children engaged in
market work labour is not dgnificantly related to schooling costs or to schooling inputs. This is
condgtent with the modd’s prediction of the insengtivity of intra-household child labour supply
to changes in the costs of schooling as long as extra-household labour is aso supplied. However,
the edimates in columns 1 and 2 of Table 8 indicate tha schooling related variables are not
sgnificantly related even to the intra-household labour supply of children unengaged in market
work. Since the above sets of edimates do not indicate that the sengtivity of intra-household

1 The proportion of dildren supplying extra-household labor is only about 6% (122 observations). This small
number of uncensored observations makes it difficult to obtain gender specific-estimates of the extra-household
labor supply function. Hence, we do not estimate separately by gender in this chapter.

12 \We model intra- and extra-household labor supply separately. One possibility would be to treat these two types

of labor as endogenous and allow them to be jointly determined. While this may be an attractive possibility, the lack
of identifying instruments precludes this approach.
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child labour supply to changes in schooling costs differs by whether children dso supply wage
labour, the intra-household labour supply function is re-estimated upon the full sample of
children. Columns 3 and 4 of Table 8 present the ensuing estimates. It is not surprising to find
that intra-household child labour is not dgnificantly relaed to schooling cods in the full sample
of children.

Gender specific estimates (Table 9) indicate that, for boys and girls, the schooling cost
and input variables are jointly inggnificant a conventiond levels. Only in the case of boys is a
school cost reated variable, namdy, digance to the closest middle school, individudly
dgnificant, but the variadle is negatively, rather than postively, corrdated with intra-household
work hours. Hence, while schooling costs and extra-household child labour supply appear
postivdly and ggnificantly corrdated, schooling reaed varigbles are generdly  insgnificant
corrdlates of the intra-household labour supply of children unengaged in extra-household work.
This finding is inconagtent with the theoreticd modd in Chapter 3. As discussed, the adults in
the mode make no didinction between therr child's intra-household and extra-household work,
gnce the sole object of each type of labour is the augmentation of household consumable
resources. Child labour is smply efficiently dlocated between market and household work. The
above finding suggests that intra-household child labour does not result smply from an efficient
dlocation of generic household child labour between market work and household production, but
that adults congder intra-household child labour to be different from extra-household child
labour. Perhaps intra-household child labour contributes to children’'s human capitd in a manner
that schooling cannot.

The other independent variables in the regressons have the expected sign configuration.
Older children work longer hours, with this being more pronounced among girls than boys. A 14
year old mae (femae) may be expected to work 6.5 (10) hours per week more than a 10 year old
made (femde) in household production. Children from households with more educated adults
supply fewer hours per week of intra-household labour. The landholdings of a household are
expected to be pogtively related to its demand for child labour and, for boys, this varigble is
postivey relaed to work hours, though the margina effect is smdl - an increase in landholdings
by one acre increases boys intra-household weekly work hours by about five minutes. The
demographic variables, i.e. family sze and the number of younger children (age 0-9), do not
influence the intra-household work hours of boys. For girls, larger families are associated with a
decline in their contribution to household work, while the presence of younger children appears
to increase their workload. Given the nature of work traditiondly undertaken by femaes in rurd
Pakigan, the podtive rdationship between girls hours of work and the presence of younger
children in the household is as expected.
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Table 8: Intra-Household Labor Supply — Hours worked per week and Participation

(Standard Errors)

Variable Tobit Marginal Tobit Marginal Probit
Estimates Effects Estimates Effects Marginal
IM =0 Full Effects
Sample M =0
Male -31.30 -15.79 -31.34 -16.022 -0.632
(1.566) (0.783) (1.483) (0.732) (0.029)
Age 4.180 2040 3972 1977 0.074
(0.498) (0.242) (0.468) (0.232 (0.010)
Distance to closest middle school -0.022 -0.011 -0.033 -0.016 -0.0003
(0.065) (0.031) (0.062) (0.031) (0.0018)
Distance to closest secondary school -0.003 -0.001 -0.024 -0.012 -0.0009
(0.100) (0.048) (0.099) (0.046) (0.003)
Annual primary schooling costs 0.006 0.003 0.006 0.003 0.00005
(0.005) (0.002) (0.0045) (0.002) (0.00009)
Electricity -2.165 -1.057 -2.330 -1.160 0.013
(2.303) (1.124) (2.167) (1.078) (0.065)
Water -3.269 -1.596 -2.822 -1.405 -0.011
(1.959) (0.959) (1842 (0.971) (0.055)
Brick wals -2.204 -1.076 -1.638 -0.815 -0.074
(2.666) (1.301) (2511) (1.250) (0.073)
Highest Education Level - Male -0.641 -0.313 -0.573 -0.285 -0.010
(0.169) (0.082) (0.162) (0.080) (0.003)
Highest Education Level - Femde -0.505 -0.247 -0.557 -0.277 -0.007
(0.357) (0.274) (0.348) (0.173) (0.008)
Landholding 0.139 0.068 0.139 0.069 0.002
(0.071) (0.035) (0.069) (0.035) (0.0016)
Family Size -1.351 -0.659 -1.305 -0.649 -0.015
(0.296) (0.144) (0.283) (0.142) (0.007)
Number of males 0-4 age group 1.345 0.657 1.307 0.651 0.026
(0.962) (0.469) (0912 (0.454) (0.021)
Number of females 0-4 age group 1.706 0.833 1482 0.738 0.009
(0.896) (0.4398) (0.855) (0.426) (0.022)
Number of males 5-9 age group 2182 1.065 2023 1.007 0.027
(0.853) (0417) (0.807) (0.402) (0.021)
Number of females 5-9 age group 3734 1.823 3.735 1.859 0.036
(0.875) (0.428) (0.835) (0.416) (0.023)
Average Male Wage -0.090 -0.044 -0.108 -0.04 -0.003
(0.066) (0.032 (0.062) 0.031) (0.0017)
Number of Observations 1778 1900 1900
Log Likelihood Value -4746.39 -5110.85 -827.57

Notes: The specification also includes a set of community controls. These are the distance of the community from
the tehsil capital, access to a paved road, access to canal irrigation, and whether the community was visited by an
agricultural extension worker in the past 6 months.
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Table 9: Intra-Household Labor Supply — Hours worked per week (Standard Errors)

Variable Tobit Marginal Tobit Marginal
Estimates Effects Estimates Effects
Boys, L' =0 Girls, ' =0
Mae
Age 7.547 1640 3.209 2537
(1.335) (0.286) (0.515) (0.407)
Distance to closest middle school -0.634 -0.138 0.039 0.031
(0.032) (0.070) (0.056) (0.048)
Distance to closest secondary school 0.449 0.097 -0.124 -0.098
(0.266) (0.057) (0.105) (0.083)
Annual primary schooling costs 0.012 0.003 0.008 0.006
(0.0149) (0.003) (0.005) (0.004)
Electricity -8.459 -1.839 -0.957 -0.756
(5.882) (1.278) (2442 (1.931)
Water -4.597 -0.999 -2.855 -2.258
(4.890) (1.064) (2.092) (1.654)
Brick wdls -8.108 -1.762 0172 0.136
(6.575) (1.427) (2.861) (2.262)
Highest Education Level - Male -1.221 -0.265 -0.429 -0.339
(0.440) (0.095) (0.279) (0141
Highest Education Level - Femae -0.406 -0.088 -0.536 -0.424
(0.995) (0.216) (0.358) (0.283)
Landholding 0.396 0.086 0.048 0.038
(0.169) (0.037) (0.078) (0.061)
Family Size -1.035 -0.225 -1.651 -1.305
(0.779) (0.169) (0.306) (0.243)
Number of males 0-4 age group -0.444 -0.096 2.083 1647
(2.645) (0.575) (0.978) 0.773)
Number of females 0-4 age group -0.098 -0.021 2.865 2.265
(2343 (0.509) (0.936) (0.741)
Number of males 5-9 age group 2927 0.636 2.140 1692
(2.190) (0.476) (0.895) (0.708)
Number of females 5-9 age group 2619 0.569 4479 3542
(2.237) (0.487) (0.932 (0.737)
Average Male Wage -0.090 -0.020 -0.083 -0.065
(0.172) (0.038) (0.069) (0.054)
Number of Observations 949 829
Log Likelihood Vaue -1423.46 -322953

Notes: The specification aso includes a set of community controls. These are the distance of the community from
the tehsil capital, access to a paved road, access to canal irrigation, and whether the community was visited by an

agricultural extension worker in the past 6 months.
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5.4 Schooling

Table 10: Probability of Attending School (Standard Errors)

Variable Marginal Marginal Marginal Effects
Effects Effects Female
Full Sample Males
Male 0453
(0.029)
Age -0.013 -0.005 -0.026
(0.008) (0.008) (0.012)
Distance to closest middle school -0.004 -0.0001 -0.004
(0.002) (0.002) (0.002)
Distance to closest secondary school -0.005 -0.004 -0.004
(0.002) (0.001) (0.005)
Annual primary schooling costs -0.0002 -0.00003 -0.0003
(0.0001) (0.0000) (0.0001)
Blectricity -0.072 -0.128 0.120
(0.0812) (0.050) (0.089)
Water 0.169 0.042 0.293
(0.050) (0.038) (0.068)
Brick wdls -0.072 0.024 -0.201
(0.081) (0.069) (0.092
Highest Education Level - Mae 0.044 0.030 0.046
(0.004) (0.003) (0.005)
Highest Education Level - Femde 0.043 0.020 0.059
(0.012) (0.009) (0.013)
Landholding -0.003 0.002 -0.009
(0.002) (0.002) (0.004)
Family Size -0.008 -0.013 0.003
(0.006) (0.005) (0.008)
Number of males 0-4 age group -0.019 -0.001 -0.050
(0.019) (0.016) (0.027)
Number of females 0-4 age group 0.013 0.019 -0.002
(0.016) (0.015) (0.024)
Number of males 5-9 age group 0.009 0.026 -0.017
(0.016) (0.014) (0.025)
Number of females 5-9 age group -0.0005 0.025 -0.043
(0.019) (0.017) (0.064)
Log Likelihood -926.94 -425.27 -469.84
Number of Observations 1926 1006 920

So far, we have examined the cross-price effect of schooling on child labour supply. An
assessment of the direct effect of school costs on schooling decisons should lead to a clearer
interpretation of the results thus far. Almost 61% of our sample has attended school. There are
gark differences across gender. While 80% of boys have atended school at some stage, the
corresponding figure for girls is 3%%. Probit estimates of the school atendance decison are
reported in Table 10.2® For the full sample, the esimated coefficients of the three school cost
vaiables have the expected negeative sgns. The variadles are individudly and jointly Satidicaly

13 There is information on the schooling decisions of some of the children who were excluded from the sample due to
lack of information about their hours worked. This explains the slightly larger data set of 1,926 observations upon which
the schooling model is estimated.
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dgnificat a conventiond levels. It is indicated that a decrease in the direct costs of primary
schooling of one standard deviation would increase the probability of school attendance by about
3 percentage points (167.15 x 0.0002). The gender specific estimates show that the above is
manly attributable to the behaviour of girls, in that a reduction of one sandard deviation in
primary schooling costs would increase the probability of a girls school atendance by 5
percentage points on average while having no discernable effect on the school attendance
decisons of boys. The effects of the three school qudity variables are ambiguous.

5.5 A final synthesis

To compare the relative effect of school costs on school and work decisons, consder the
Probit estimates of labour force participation presented in Tables 5, 7 and 8. Without drawing a
diginction between the two types of labour (Table 5), we estimate that a one standard deviation
decrease in annud primary schooling costs (Rs 167.15) is associated with a 2.3 percentage point
decrease in the probability of working. The corresponding direct price effect is a 3.3 percentage
point increase in the probability of school attendance. The corresponding increase and decrease
in, respectively, the probabilities of school attendance and working may be construed as
evidence of the subditutability of children's schooling and work. At the same time, since the
increese in the probability of school atendance is higher than the decline in the probability of
working, it would gppear that schooling and leisure are subdtitutes as well, as suggested by
Ravalion and Wodon (2000).

Drawing a digtinction between extra-household and intra-household child work leads to a
less sanguine concluson about the subdtitutability of children’'s schooling and work. Based on
the estimates in Table 7, a one standard deviation decrease in annua primary schooling codts is
sgnificantly associated with a 1-percentage point decrease in the probability of extra-household
work. Given that the participation rate in extra-household work is only about 6%, this is a
substantid  effect. The anadogous effect on the probability of intra-household labour (Table 8) is
a decrease of 0.9 percentage points, though the effect is not datidicadly dgnificant. In other
words, the effect of annud primary schooling costs on child labour supply arises mainly from its
effect on extra-household child labour supply. This combined with the dgnificant effect of
schooling costs on school atendance and the low rates of children’s participation in market work
in rurdl Pekistan, suggests that a subgtantiad portion of increased school attendance from a
decrease in schooling costs will be attributable to reduction in children’s leisure. Furthermore,
while children’'s extra-household labour and schooling appear to be subgtitutes, it seems their
intra- household labour and schooling are not substitutable.
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6 Conclusion

The Internationd Labour Organization condders improvement in access to schools and
school qudlity to be the mogt effective way of reducing child labour in less developed countries
(ILO, 1998). Improvement in access to schools, interpretable as reduction in schooling codts, is
expected to raise school attendance at the expense of child labour. Given that the child labour
force conssts mainly of unpaid family workers (ILO, 1996), this paper examined whether work
by rurd Pekistani children in household production (intra-household child labour) responds
differently to changes in schooling cogs than ther work in the labour market (extra-household
child labour).

A modd of child labour drawing on Gronau’'s (1977) modd and agricuturd household
models as discussed by Singh, Squire, and Strauss (1986) was presented. The mode predicted
that (i) the extra-household labour supply of children may be postively related to schooling
cogts (i) the intra-household labour supply of children working in the labour market (i.e
providing extra-household labour) ought to be unresponsive to changes in schooling cods, (iii)
the intra-household labour supply of children unengaged in market work may be pogtively
related to schooling costs.

Our empiricd work indicated that schooling costs and extra-household child [abour
supply are postively related. A one standard deviation decrease in annud primary schooling
cods is associated with a 1-percentage point reduction in the probability of child participation in
extrahousehold labour. As theoreticdly predicted, the intra-household labour of children
engaged in market work is unresponsve to changes in schooling costs. However, though extra-
household child labour supply and schooling costs appear postively reated, the intra-household
labour supply of even children unengaged in maket work is unresponsve to changes in
schooling codts, suggesting parents distinguish between the two types of child labour. It seems
that while parents condder children's extra-household labour and schooling to be subditutes,
they view intra-household child labour differently. The rdaive insengtivity of intra-household
child labour to changes in schooling costs might arise if parents perceived that the benefits fom
such labour consst of more than increases in household consumption. For example, parents may
hold that participation in household production will lead to their children accumulating skills that
may not be acquired a school. Regardless of the reasons, our findings indicate that intra
household child labour and schooling are not substitutesin rural Pakistan. '

14 This finding suggests that working at home and attending school are not incompatible and that it may be
possible for children to combine intra-household work and schooling. Similar views are echoed by Lieten and White
(2001). On the basis of a participatory study of children’s perspectives, Woodhead (1998, 1999) argues that most
working children do not see work and schooling as incompatible alternatives and indeed favor a combination of
work and school activities.

27



ZEF Discussion Papers on Development Policy 52

More generdly, our findings suggest that a policy of reducing school codts is an effective
way of combating extra-household labour supply. Hence, in countries or regions where extra

household labour is the dominant form of child labour, a policy of school cost reduction may be
effective. However, given that the dominant form of child labour in many parts of the world is

intra-household labour, our findings cast doubt upon the efficacy of a policy of school cost
reduction in combating child labour.
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Appendix

Table Al: Hours Worked per Week Conditional on Participation Children age 10-14, Pakistan

1990-91 (Standard Deviation)

Total Male Female
Hours of work - all activities 26.19 30.2 24.7
(215 (22.3) (213)
Hours worked outside the household 36.8 438 311
(20.5) (232 (15.9)
Hoursworked on family farm or enterprise 18.7 251 117
(17.3) (19.7) (10.4)
Hours spent on domestic work . . 190
. . (15.5)
Hours of work - excluding domestic work 241 30.2 176
(20.2) (22.3) (15.4)
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Table A2: Labor Supply - Hours worked per week - Excluding Domestic Work (Standard Errors)

Variable Tobit Marginal
Estimates Effects
Male -0.022 -0.006
(0.072) (0.021)
Age 0.206 0.060
(0.025) (0.007)
Distance to closest middle school 0.002 0.0005
(0.003) (0.0009)
Distance to closest secondary school 0.009 0.002
(0.005) (0.001)
Annual primary schooling costs 0.0007 0.0002
(0.0002) (0.00007)
Electricity -0.084 -0.024
(01149 (0.033)
Water -0.259 -0.075
(0.095) (0.028)
Brick wals -0.220 -0.064
(0.129) (0.038)
Highest Education Level - Male -0.050 -0.015
(0.008) (0.002)
Highest Education Level - Femde -0.063 -0.018
(0.022) (0.006)
Landholding 0.010 0.003
(0.003) (0.001)
Family Size -0.045 -0.013
(0.015) (0.004)
Number of males 0-4 age group 0.052 0.015
(0.048) (0.014)
Number of females 0-4 age group 0.017 0.005
(0.045) (0.013)
Number of males 5-9 age group 0.076 0.022
(0.042) (0.012)
Number of females 5-9 age group 0.050 0.015
(0.044) (0.012)
Average Male Wage 0.001 0.0003
(0.003) (0.0009)
Number of Observations 1900
Log Likelihood Value -1471.67

Notes: The specification also includes a set of community controls. These are the distance of the community from
the tehsil capital, access to a paved road, access to canal irrigation, and whether the community was visited by an
agricultural extension worker in the past 6 months.
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Table A3: Intra-Household Labor Supply — Hours of Work (Standard Errors)

Variable Tobit Marginal
Estimates Effects
LM*> ¢ LMx>9
Male -36.12 -15.85
(4.475) (1.937)
Age 1.389 0.673
(1.218) (0.592)
Distance to closest middle school -0.228 -0111
(0.244) (0.118)
Distance to closest secondary school -0.399 -0.194
(0.298) (0.247)
Annual primary schooling costs 0.008 0.004
(0.010) (0.005)
Electricity 4944 2.396
(5.619) (2.737)
Water 3.940 1.910
(5.077) (2.448)
Brick wdls -2.656 -1.287
(7.544) (3.654)
Highest Education Level - Male -0478 -0.232
(0.566) (0.276)
Landholding -2.130 -1.033
(1541 (0.748)
Family Size 1235 0.598
(0.968) 0.473)
Number of males 0-4 age group 1.028 0.498
(2.709) (1.3149)
Number of females 0-4 age group -4571 -2.216
(2.762) (1.324)
Number of males 5-9 age group 0.130 0.063
(2.241) (1.086)
Number of females 5-9 age group 4729 2.292
(2.7112) (1.318)
Average Male Wage -0415 -0.201
(0.175) (0.083)
Number of Observations 122
Log Likelihood Vaue -342.68

Notes: The specification also includes a set of community controls. These are the distance of the community from
the tehsil capital, access to a paved road, access to canal irrigation, and whether the community was visited by an

agricultural extension worker in the past 6 months.

31



ZEF Discussion Papers on Development Policy 52

References

Admassie, A. (2000): The Incidence of Child labour in Africa with Empirical Evidence from
Rural Ethiopia. ZEF Discusson Paper on Development Policy No. 32. Zentrum fur
Entwicklungsforschung (ZEF), Bonn.

Akabayashi, H. and G. Psacharopoulos (1999): The Trade-Off Between Child labour and
Human Cgpitd Formation: A Tanzanian Case Study. The Journal of Development
Studies, 35, pp. 120-40.

Alderman, H., JR. Behrman, D.R. Ross and R. Sabot (1996): Decomposing the Gender Gap
in Cognitive kills in a Poor Rurd Economy. Journal of Human Resources, 31, pp.
229-54.

Amemiya, T. (1984): Tobit Modds. A Survey. Journal of Econometrics, 24, pp. 3-61.

Basy, K. and P.H. Van (1998): The Economics of Child labour. American Economic Review,
88, pp. 412-27.

Bedi, A.S. and J. Marshdl (2000): Primary School Attendance in Honduras. 1SS WPS no.
320. Forthcoming. Journal of Development Economics.

Bequdle A. and J. Boyden (eds.) (1988): Combating Child labour. I1LO, Geneva.

Benjamin, D. (1992): Household Composition, Labour Markets and Labour Demand: Testing
for Separation in Agricultura Household Modéls. Econometrica, 60, pp. 287-322.

Bhatty, K. (1998): Educaiond Deprivation in India A Survey of Fed Invedigations.
Economic and Political Weekly, 33, pp. 1731-40, 1858-69.

Blanc, C.S. (1994): Urban Children in Distress: Global Predicaments and Innovative
Strategies. Gordon and Beach, Longhorn.

Burki, A.A. and T. Fash (1998): Households Non-Leisure Time Allocation for Children and
Determinants of Child labour in Punjab, Pekisan. The Pakistan Development Review,
37, pp. 899-914.

Cartwright, K. (1999): Child labour in Colombia. In: Grootaert, C. and H.A. Patrinos (eds.):
The Policy Analysis of Child labour: A Comparative Analysis. St. Martin's Press,
London, pp. 63-102.

32



Schooling Costs and Child Labour in Rural Pakistan

Cartwright, K. and H.A. Patrinos (1999): Child labour in Urban Bolivia. In: Grootaert, C. and
H.A. Patrinos (eds.): The Policy Analysis of Child labour: A Comparative Analysis. St.
Martin's Press, London, pp. 103-29.

Glewwe, P. and H. Jacoby (1994): Students Achievement and Schooling Choice in Low
Income Countries. Evidence from Ghana. Journal of Human Resources, 29, pp. 843-
864.

Gronau, R. (1977): Leisure, Home Production, and Work - the Theory of the Allocation of
Time Revigted. The Journal of Political Economy, 85, pp. 1099-1124.

Grootaert, C. (1999): Child labour n Cote d'lvoire. In: Grootaert, C. and H.A. Patrinos (eds.):
The Policy Analysis of Child labour: A Comparative Analysis. St. Martin's Press,
London, pp. 23-62.

Grootaert C., and R. Kanbur (1995): Child labour: An Economic Perspective. International
Labour Review, 134, pp. 187-203.

Grootaert, C. and H.A. Patrinos (eds) (1999): The Policy Analysis of Child labour: A
Comparative Analysis. . Martin's Press, London.

Heckman, J.J. (1974): Shadow Prices, Market Wages and Labour Supply. Econometrica, 42,
pp. 679-694.

Hyder, N.S. (1998): Child labour in Pekisan: Problems, Policies and Programmes. Asia-
Pacific Development Journal, 5, pp. 121-32.

ILO (1996): Child labour: What is to be done? Document for Discussion at the Informal
Tripartite Meeting at the Ministerial Level. Internaiona Labour Organizetion,
Geneva

ILO (1998): Child labour: Targeting the Intolerable. Internationa Labour Conference, 86"
Session, Report VI, Part 1, ILO, Geneva.

Jensen, P. and H.S. Nidsen (1997): Child labour or School Attendance? Evidence from
Zambia. Journal of Population Economics, 10, pp. 407-24.

Levy, V. (1985): Cropping Patern, Mechanization, Child labour and Fertility Behavior in a
Farming Economy: Rurd Egypt. Economic Development and Cultural Change, 33,
pp. 777-791.

Lieten, K. and B. White (2001): Children, Work and Education. In: Lieten K. and B. White
(eds): Child labour: Policy Options. Aksant Academic Publishers, Amsterdam.

Nieuwenhuys, O. (1994): Children's Lifeworlds. Routledge Press, London and New Y ork.

33



ZEF Discussion Papers on Development Policy 52

Parinos, HA. and G. Psacharopoulos (1997): Family Size, Schooling and Child labour in
Peru - An Empirical Analysis. Journd of Popular Economics, 10, pp. 387-405.

Psacharopoulos, G. (1997): Child labour Versus Educational Attainment: Some Evidence
from Latin America. Journal of Population Economics, 10, pp. 377-86.

Pyatt, G. (1999): The Distribution of Living Standards within countries: An Historical
Perspective on a New International Data Base. 1SS, Mimeo.

Ravalion, M. and Q. Wodon (2000): Does Child labour Displace Schooling? Evidence on
Behaviourd Responses to an Enrollment Subsidy. Economic Journal, 110, pp. C158-C176.

Ray, R. (2000): Andyss of Child labour in Peru and Pakistan: A Comparative Study. Journal
of Population Economics, 13, pp. 3-19.

Rodgers, G. and G. Standing (1981): The Economic Roles of Children: Issues for Anayss.
In: Rodgers G. and G. Standing (eds.): Child Work, Poverty and Underdevelopment.
ILO, Geneva

Rosenzwelg, M.R. and R. Evenson, (1977). Fetility, Schooling, and the Economic
Contribution of Children in Rurd India An Economic Andyds Econometrica, 45,
pp. 1065-79.

Singh, ., L. Squire and J. Strauss (1986): The Basc Modd: Theory, Empirical Results, and
Policy Conclusons. In: Singh, I, L. Squire and J Strauss (eds): Agricultural
Household Models. Johns Hopkins University Press, Bdtimore and London, pp. 17-
47.

Woodhead, M. (1998): Children's Perspectives on their Working Lives: A Participatory Study
in Bangladesh, Ethiopia, The Philippines, Guatemala, EL Salvador and Nicaragua.
Radda Barnen, Stockholm.

Woodhead, M. (1999): Combating Child labour: Listen to What Children Say. Childhood, 6,
pp. 27-49.

34



ZEF Discussion Papers on Development Policy

The following papers have been published so far:

No. 1

No. 2

No. 3

No. 4

No. 5

No. 6

No. 7

No. 8

No. 9

No. 10

No. 11

Ulrike Grote,
Arnab Basu,
Diana Weinhold

Patrick Wehb,
Maria Iskandarani

Matin Qaim,
Joachim von Braun

Sahine Seibel,
Romeo Bertolini,
Dietrich Muller-Falcke

Jean-Jacques Dethier

Mingzhi Sheng

Arjun Bedi

Abdul Bayes,
Joachim von Braun,
Rasheda Akhter

Johannes Jutting

Mamdouh Nasr

Oded Stark,
Yong Wang

Child Labor and the International Policy Debate
Zentrum fur Entwicklungsforschung (ZEF), Bonn,
September 1998, pp. 47.

Water Insecurity and the Poor: Issues and Research Needs

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
Oktober 1998, pp. 66.

Crop Biotechnology in Developing Countries: A Conceptual
Framework for Ex Ante Economic Analyses

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
November 1998, pp. 24.

Informations- und Kommunikationstechnologien in

Entwicklungslandern

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
January 1999, pp. 50.

Governance and Economic Performance: A Survey

Zentrum flr Entwicklungsforschung (ZEF), Bonn,
April 1999, pp. 62.

Lebensmittelhandel und Kosumtrends in China
Zentrum fur Entwicklungsforschung (ZEF), Bonn,
May 1999, pp. 57.

The Role of Information and Communication Technologies
in Economic Development — A Partial Survey

Zentrum fr Entwicklungsforschung (ZEF), Bonn,

May 1999, pp. 42.

Village Pay Phones and Poverty Reduction: Insights from a

Grameen Bank Initiative in Bangladesh
Zentrum fur Entwicklungsforschung (ZEF), Bonn,
June 1999, pp. 47.

Strengthening Social Security Systems in Rural Areas of

Developing Countries
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
June 1999, pp. 44.

Assessing Desertification and Water Harvesting in the

Middle East and North Africa: Policy Implications
Zentrum flr Entwicklungsforschung (ZEF), Bonn,
July 1999, pp. 59.

Externalities, Human Capital Formation and Corrective

Migration Policy
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
August 1999, pp. 17.



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

12

13

14

15

16

17

18

19

20

21

22

ZEF Discussion Papers on Development Policy

John Msuya

Liu Junhai

Lukas Menkhoff

Kaushalesh Lal

Detlef Virchow

Arnulf Heuermann

Ulrike Grote,
Arnab Basu,
Nancy Chau

Manfred Zeller

Ajay Mahal,
Vivek Srivastava,
Deepak Sanan

M. Andreini,

N. van de Giesen,
A. van Edig,

M. Fosu,

W. Andah

Susanna Wolf,
Dominik Spoden

Nutrition Improvement Projects in Tanzania: Appropriate
Choice of Institutions Matters

Zentrum fiir Entwicklungsforschung (ZEF), Bonn,
August 1999, pp. 36.

Legal Reforms in China
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
August 1999, pp. 90.

Bad Banking in Thailand? An Empirical Analysis of Macro

Indicators
Zentrum fur Entwicklungsforschung (ZEF), Bonn,
August 1999, pp. 38.

Information Technology and Exports: A Case Study of

Indian Garments Manufacturing Enterprises
Zentrum fr Entwicklungsforschung (ZEF), Bonn,
August 1999, pp. 24.

Spending on Conservation of Plant Genetic Resources for

Food and Agriculture: How much and how efficient?
Zentrum fur Entwicklungsforschung (ZEF), Bonn,
September 1999, pp. 37.

Die Bedeutung von Telekommunikationsdiensten fiir

wirtschaftliches Wachstum
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
September 1999, pp. 33.

The International Debate and Economic Consequences of

Eco-Labeling

Zentrum fur Entwicklungsforschung (ZEF), Bonn,
September 1999, pp. 37.

Towards Enhancing the Role of Microfinance for Safety
Nets of the Poor

Zentrum flr Entwicklungsforschung (ZEF), Bonn,
October 1999, pp. 30.

Decentralization and Public Sector Delivery of Health and

Education Services: The Indian Experience

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
January 2000, pp. 77.

Volta Basin Water Balance
Zentrum fr Entwicklungsforschung (ZEF), Bonn,
March 2000, pp. 29.

Allocation of EU Aid towards ACP-Countries
Zentrum fr Entwicklungsforschung (ZEF), Bonn,
March 2000, pp. 59.



No. 23

No. 24

No. 25

No. 26

No. 27

No. 28

No. 29

No. 30

No. 31

No. 32

No. 33

ZEF Discussion Papers on Development Policy

Uta Schultze

Joachim von Braun,
Ulrike Grote,
Johannes Jitting

Oded Stark,
You Qiang Wang

Doris Wiesmann,
Joachim von Braun,
Torsten Feldbriigge

Maximo Torero

Thomas Hartmann-
Wendels
Lukas Menkhoff

Mahendra Dev

Noha El-Mikawy,
Amr Hashem,
Maye Kassem,
Ali EI-Sawi,

Abdel Hafez EI-Sawy,
Mohamed Showman

Kakoli Roy,
Susanne Ziemek

Assefa Admassie

Jagdish C. Katyal,
Paul L.G. Vlek

Insights from Physics into Development Processes: Are Fat

Tails Interesting for Development Research?
Zentrum flr Entwicklungsforschung (ZEF), Bonn,
March 2000, pp. 21.

Zukunft der Entwicklungszusammenarbeit

Zentrum fur Entwicklungsforschung (ZEF), Bonn,
March 2000, pp. 25.

A Theory of Migration as a Response to Relative

Deprivation
Zentrum flr Entwicklungsforschung (ZEF), Bonn,
March 2000, pp. 16.

An International Nutrition Index — Successes and Failures

in Addressing Hunger and Malnutrition
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
April 2000, pp. 56.

The Access and Welfare Impacts of Telecommunications

Technology in Peru
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
June 2000, pp. 30.

Could Tighter Prudential Regulation Have Saved Thailand’s
Banks?

Zentrum fur Entwicklungsforschung (ZEF), Bonn,

July 2000, pp. 40.

Economic Liberalisation and Employment in South Asia

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
August 2000, pp. 82.

Institutional Reform of Economic Legislation in Egypt
Zentrum fur Entwicklungsforschung (ZEF), Bonn,
August 2000, pp. 72.

On the Economics of Volunteering

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
August 2000, pp. 47.

The Incidence of Child Labour in Africa with Empirical
Evidence from Rural Ethiopia

Zentrum far Entwicklungsforschung (ZEF), Bonn,
October 2000, pp. 61.

Desertification - Concept, Causes and Amelioration
Zentrum flr Entwicklungsforschung (ZEF), Bonn,
October 2000, pp. 65.



No. 34

No. 35

No. 36

No. 37

No. 38

No. 39

No. 40

No. 41

No. 42

No. 43

No. 44

ZEF Discussion Papers on Development Policy

Oded Stark

Ramon Lopéz

Kazuki Taketoshi

Noel Gaston,
Douglas Nelson

Claudia Ringler

Ulrike Grote,
Stefanie Kirchhoff

Renate Schubert,
Simon Dietz

Stefanie Kirchhoff,
Ana Maria Ibafiez

Francis Matambalya,
Susanna Wolf

Oded Stark,
Ita Falk

Assefa Admassie

On a Variation in the Economic Performance of Migrants

by their Home Country’s Wage
Zentrum flr Entwicklungsforschung (ZEF), Bonn,
October 2000, pp. 10.

Growth, Poverty and Asset Allocation: The Role of the

State
Zentrum flr Entwicklungsforschung (ZEF), Bonn,
March 2001, pp. 35.

Environmental Pollution and Policies in China’s Township

and Village Industrial Enterprises
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
March 2001, pp. 37.

Multinational Location Decisions and the Impact on

Labour Markets
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
May 2001, pp. 26.

Optimal Water Allocation in the Mekong River Basin

Zentrum fur Entwicklungsforschung (ZEF), Bonn,
May 2001, pp. 50.

Environmental and Food Safety Standards in the Context
of Trade Liberalization: Issues and Options

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
June 2001, pp. 43.

Environmental Kuznets Curve, Biodiversity and
Sustainability

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
October 2001, pp. 30.

Displacement due to Violence in Colombia: Determinants
and Consequences at the Household Level

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
October 2001, pp. 45.

The Role of ICT for the Performance of SMEs in East Africa
— Empirical Evidence from Kenya and Tanzania

Zentrum fir Entwicklungsforschung (ZEF), Bonn,

December 2001, pp. 30.

Dynasties and Destiny: On the Roles of Altruism and
Impatience in the Evolution of Consumption and Bequests

Zentrum flr Entwicklungsforschung (ZEF), Bonn,
December 2001, pp. 20.

Allocation of Children’s Time Endowment between
Schooling and Work in Rural Ethiopia

Zentrum fur Entwicklungsforschung (ZEF), Bonn,

February 2002, pp. 75.



No. 45

No. 46

No. 47

No. 48

No. 49

No. 50

No. 51

No. 52

ZEF Discussion Papers on Development Policy

Andreas Wimmer,
Conrad Schetter

Torsten Feldbriigge,
Joachim von Braun

Joachim von Braun,
Peter Wobst,
Ulrike Grote

Shyamal Chowdhury

L. Adele Jinadu

Oded Stark, Yong Wang

Roukayatou
Zimmermann and
Matin Qaim

Gautam Hazarika,
Arjun. S. Bedi

ISSN: 1436-9931

Staatsbildung zuerst. Empfehlungen zum Wiederaufbau
und zur Befriedung Afghanistans. (German Version)
State-Formation First. Recommendations for
Reconstruction and Peace-Making in Afghanistan. (English
Version)

Zentrum fir Entwicklungsforschung (ZEF), Bonn,
April 2002, pp. 27.

Is the World Becoming A More Risky Place?

- Trends in Disasters and Vulnerability to Them —
Zentrum fur Entwicklungsforschung (ZEF), Bonn,
May 2002, pp. 42

“Development Box” and Special and Differential Treatment
for Food Security of Developing Countries:

Potentials, Limitations and Implementation Issues

Zentrum fur Entwicklungsforschung (ZEF), Bonn,

May 2002, pp. 28

Attaining Universal Access: Public-Private Partnership and
Business-NGO Partnership

Zentrum fr Entwicklungsforschung (ZEF), Bonn,

June 2002, pp. 37

Ethnic Conflict & Federalism in Nigeria
Zentrum flr Entwicklungsforschung (ZEF), Bonn,
June 2002, pp. 45

Overlapping
Zentrum flr Entwicklungsforschung (ZEF), Bonn,
August 2002, pp. 17

Projecting the Benefits of Golden Rice in the Philippines
Zentrum fir Entwicklungsforschung (ZEF), Bonn,
September 2002, pp. 33

Schooling Costs and Child Labour in Rural Pakistan
Zentrum fur Entwicklungsforschung (ZEF), Bonn,
October 2002, pp. 34

The papers can be ordered free of charge from:

Zentrum fiur Entwicklungsforschung (ZEF) Phone: +49-228-73-1861
Center for Development Research
Walter-Flex-Str. 3

D - 53113 Bonn, Germany

Fax: +49-228-73-1869
E-Mail: zef@uni-bonn.de
http://www.zef.de



	Contents
	Acknowledgements
	Abstract
	Kurzfassung
	1 Introduction
	2 Child labour in Pakistan and a typology of child work
	2.1 Child labour in Pakistan
	2.2 A typology of child labour

	3 Model and Empirical Specification
	4 Data and Descriptive Statistics
	5 Results
	5.1 Total Labour Supply
	5.2 Extra-Household Labour Supply
	5.3 Intra-Household Labour Supply
	5.4 Schooling
	5.5 A final synthesis

	6 Conclusion
	Appendix
	References

