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Abstract

Although intuitive and morally compelling, a ban on the worst forms of child labour

in poor countries is unlikely to be welfare improving. We show that harmful forms of

child labour havean economicrole: by maintaining wagesfor child labour high enough,

they allow humancapital accumulationin poor countries. Unlessappropriate mechanisms

are designedto mitigate the declinein child labour wagescausedby reducedemployment

optionsfor children,a banon harmful formsof child labour will likelyproveundesirable.We

perform our analysiswithin a simplemodel of parental investmentin children'seducation.
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Child labour is asold asmankind. In the secondhalf of the 20th century, an internationalcon-

sensusdevelopedon the eliminationof the practicebasedupon the desireto protect childrenand

favourtheir mentalandcognitivedevelopment.Echoingthis consensus,in 1973,the International

Labour Organisation(ILO) designeda conventionestablishingat �fteen years the minimumage

for admissionto employment(ConventionC138).1

In fact, policywasprecedingresearch by manyyears. Recently, however,economicresearchers,

both theoretically2 and empirically,3 havegainedsigni�cant groundon the understandingof the

causesof child labour. Thereis now a widespreadagreementthat poverty is a major determinant

of child labour. Moreover,all formsof child labour are no longerseenasbad for children.Some

help build \character" by teachingpunctuality, disciplineand rigour which are socially valuable

qualities(Ray, 2000)| newspaperdelivery, baby-sittingandfarm work, for instance.Someothers

may evenprovidevaluablelearning-by-doing(Boyden,Ling, & Myers,1998;Beegle,Dehejia,&

Gatti, 2003). This set of facts hasled to the admissionthat child labour shouldbe toleratedin

poor countries,at leastin its non-hazardousforms.

In currentpolicy discussionsof child labour, the emphasishasnow shiftedtowards the worst

forms of child labour { those that expose children to physicaland psychologicalstress,like

drug-tra�cking, deep-sea�shing, prostitution and pornographicactivities. In 1999,a new ILO

conventionis designedto ban thoseforms of child labour only (ConventionC182).

Policyis yet againaheadof research. In fact, the important questionof whythe worst formsof

child labour exist is still unanswered.Rogers& Swinnerton(2002) is the only otherpaper to our

knowledgetrying to addressthis issue.Rogers& Swinnerton(2002) emphasisethe casewhere

parentshaveincompleteinformationon the type of work (hazardousor non-hazardous)in which

their child is involved.Basedupon this premise,theyarguethat banningthe worst formsof child

labour can improve e�ciency by acting as an information-elicitationmechanism.In following

this approach,they implicitly assumethat only ignoranceor deceptioncanexplainwhy altruistic

parentsconsentto harmful child labour. We wishto make the point that even,absentignorance

or deception,thereis a generalequilibrium-basedargumentfor parentsto choosethe worst forms

1Convention C138, although rati�ed by most poor countries, has failed to eliminate child labour. In

many African countries, the proportion of children involved in labour activities still rangesfrom 20 to 30%,

depending on the age-bracket considered(ILO, 1996). In Latin America and the Caribbean, approximately

10% of children ages10-14are reported to participate in the labour market in 1995,13% in Asia.
2See,e.g.,Basu & Van (1998), Ranjan (1999,2001),Basu (1999,2000),Baland & Robinson(2000), Dessy

(2000), Dessy& Pallage (2001), L�opez-Calva (2002).
3See,e.g., Grootaert & Kanbur (1995), Canagarajah & Coulombe (1997), Grootaert (1998), Moe (1998),

Anker (2000), Cigno & Rosati (2000, 2002), Edmonds (2003, 2004).
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of child labour. This argument, we believe,can changethe way policy makers approach the

eliminationof theseforms of child labour. In the presentpaper, we arguethat altruistic parents

may in fact voluntarily choosethe worst formsof child labour, suchasprostitution anddeep-sea

�shing overother non-harmful jobsfor their children.The reasonsare simple,they are poor and

theseactivitiespay well, muchbetter than farm work andother forms of child labour (see,e.g.,

Rialp,1993). We build a model in whichsuchwagepremiumfor the worst forms of child labour

arisesin equilibrium.

As in Baland& Robinson(2000), we analysethe interactionbetweenchild labour andhuman

capital accumulation. In Baland& Robinson(2000), thosetwo activitiesare substitutes: the

more child labour childrenperform, the lower their humancapital, henceearning potential, as

adults. The authors try to rationalisethe emergenceof child labour in spite of its ine�ciency.

We o�er a counter-argumentto this point. If schooling entailsa cost | fees,books, tutoring,

etc | andmarketsare incomplete,then child labour andschoolingmay in fact be complements.

We �nd suchcomplementarity in equilibrium for poor countries.

Arguably, that therebe voluntary consentanda wagepremiummight not be su�cient reasons

to rejectbanson the worst formsof child labour. In particular, if thereare positivespilloversfrom

humancapitalaccumulation,banson the harmful forms of child labour, by forcing childreninto

lessharmful forms,might helpachievehigheraveragehumancapitalandpossiblyhigherwelfare.

Althoughby all meansintuitive, this is in fact far from straightforward. Aswe arguein this paper,

the existenceof the worst formsof child labour hasan economicrole. It helpsmaintainthe wage

for the better forms su�ciently high so as to allow child labourersto work lessand spendmore

time at school.

We developa simpletheory of the worst forms of child labour basedupon three essential

premises. First, the model environmentfeatureshouseholdpoverty, which puts pressureon

childrento helptheir familymake endsmeet. Second,parentsare altruistic toward their children

and make decisionson their behalf. Child labour, if it takes place, is a well-informed choice

of parents. Third, the worst forms of child labour compromisethe humancapital prospects of

childreninvolved,for example,by reducingtheir learning ability in school, or by causingtheir

endowment of humancapital to depreciate. In suchan environment,the worst forms of child

labour would not emergein equilibrium unlessthey are better remuneratedthan the \good"

forms.

That thereought to be wagecompensation,albeit not necessarily perfect,for the worst forms

of child labour, is consistentwith empiricalevidence.According to Rialp(1993),girlsages14-16

becomeinvolvedin prostitution in the Philippineslargelybecauseprostitution is well paid,with a
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medianincomeof aroundUS$53per week. On a yearly basis,this representsabout threetimes

the per capitagrossdomesticproduct of the Philippinesin 1993(World Bank,1998). Boys,who

turn to deep-sea�shing, are alsoattractedby the higherwage. Mullings(1999)documentsthat

one sexualencounterwith a young prostitute in Jamaicais priced between40 and 150 times

the hourly wagein a blue-collar manufacturingjob. Further evidencecan be found in Mayorga

& Vel�asquez(1999), for Colombia,and in Sol�e (1993), for teenagemale prostitutes in Paris.

Earningspremiaoverother formsof work are alsoimportant determinantin the choiceof young

adolescentsto enterthe crimebusiness(Freeman,1996;Grogger,1998).

Choice or Victimisation?

Critics of our theory might point at victimisationas the reasonwhy, in developingcountries,

manygirlsare foundin brothels,escort agencies,or pornographicindustries,whilemanyboysare

involvedin military activities,drug-tra�cking, undergroundmining,anddeep-sea�shing. Clearly,

the occurrenceof slaveryandbondedchild labour is an important problem(Botte & Mari, 1993).

Bondageandenslavement,however,are criminalactivitiesandare punishableby law in virtually

all countries.Legislatingon them with anotherconventionmight therefore be redundant.4

Notwithstandingthe above,we wish to make the point that mental,emotionaland physical

stress,or highassaultratesandotherpoor working conditionsare not by themselvessu�cient to

establishthat the worst forms of child labour re
ect victimisation,rather than choice{ at least

on the part of the parents.

A large body of empiricalevidencesupports our assumption. In a study conductedfor the

World Bankin Panama,BeninandCameroon, Narayan (2000)revealsevidenceof the moral pain

parentsfacefrom beingdrivenby poverty to make employmentchoices,suchasprostitution and

drug-dealing,that exposetheir o�spring to emotionalandphysicalstress.

In a separate ILO-sponsoredinvestigationon the causesof children'sparticipationin hazardous

work in the Philippines,Rialp (1993) reports that in many instances,parents encouragedtheir

childrento becomeinvolvedin prostitution or deep-sea�shing. But in spiteof the harsh condi-

tions,childrenbelievedthat this type of work helpedthemcontributeto family income,andeven

�nance their education.Choiceis alsocentralin the descriptionof the juvenilesexsector in the

Caribbean(Mullings,1999;Kempadoo, 1999).

If the supplyfor the worst forms of child labour is a result of a poverty-constrainedchoice,

then ILO conventionC182may be counter-productivein that it may exacerbatethe verypoverty

that inducesaltruistic parentsto allow their children'sparticipation in this type of work.

4Moreover, in the caseof child bondage, Narayan (2000) and Genicot (2001) show that it can have a

voluntary component.
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1 Mo delling the Worst Forms of Child Lab our

We considera two-period economypopulatedby a continuumof homogeneousparentsof total

massnormalisedto one. Each parent has one period left to live, is endowed with a level of

humancapital, h, and bears one child at the beginningof the period. Henceforth, all second-

period variablesare superscriptedwith a prime (0).

Parentsare altruistic towards their o�spring, andare lifetime-utility-maximisers,with cardinal

utility function overhouseholdconsumption(c) and child's incomewhenadult (I 0). The utility

function is givenby:

U(c;I 0) = ln c + � ln I 0 0 < � < 1: (1)

where� is the intergenerationaltime-discountingfactor measuringthedegreeof parentalaltruism.

A typicalchild in this environmentis endowed with oneunit of time and h0 units of human

capital. The child's time endowmentcanbe allocatedto two possibleoccupations:schooling or

child labour. The latter providesthe child with a labour incomewhichhe totally contributesto

the household.An important featureof this environmentis that child labour can occur under

two forms. Oneis a \good" form in the sensethat will be madeclear below, while the other is

harmful to the child eitherpsychologicallyor physically, or both, and is referredto asthe \worst

form" of child labour. Another important featureof this environmentis that all decisionson

child's time useare madeby his altruistic parent.

Production

The unique consumptiongood can be producedusing either child labour, or human capital

exclusively. In eachperiod, �rms usinghumancapital produceaccording to a constant-returns-

to-scaletechnologydescribed by:

Y = DH; D > 0 (2)

whereH denotese�ciency units of labour, and D is a scalefactor measuringthe level of

technologyused. Following Galor & Moav (2000), we assumethat the rate of technological

progressbetweenthe �rst and secondperiods, g = (D 0 � D) =D, is a function of the second

period levelof per capitahumancapital �h0:

g =  
�
�h0

�
(3)

where is strictly increasingandstrictly concave.The technologydescribedby (2) - (3) exhibits

an externality �a la Lucas(1988) in the sensethat total factor productivity increaseswith per
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capita humancapital. Pro�t-maximisationby perfectlycompetitive �rms in the humancapital

intensivesector impliesthat, in eachperiod, workersare paid the valueof their marginalproduct

D, whichwe normaliseto 1: w = D = 1, in the �rst period, while in the second,

w0 = 1 +  
�
�h0

�
: (4)

For convenience,we assumethat the deliveryof humancapitalto �rms is restrictedto adults.5

As a result, childrenworkers cannot take employment in the human capital intensivesector.

Firmsusingchild labour haveaccessto two di�erent typesof technologies:one is non-harmful

to children(type A technology),and the other is harmful (type B technology).If z denotesthe

type of industry(A or B), output in the child labour intensivesector canbe described by:6

Yz = 
 zL 

z ; 0 < 
 < 1; 
 z > 0; z = A; B : (5)

L z measurese�ciency units of child labour in industryz. Resourceconstraintsimply that:

L z � nz lz (6)

wherelz representsthe fraction of time a child spendsworking andnz denotesthe total number

of childrensupplyinglabour in industryz. Pro�t maximisationby perfectlycompetitive �rms in

industryz impliesthat childrenin this environmentare always paid the valueof their marginal

product:

! z = 
 
 zL 
 � 1
z ; z = A; B : (7)

Were technologiessuch as (5) to be bannedaltogether, child labour would no longer be

essentialfor production, as production would then be carried out solelyby the humancapital

intensivesector. However,as long assuchtechnologiesexist, their operationwill continueto be

intensivein child labour.7

Human Capital Accumulation Technology

Wenow relatethe harmful e�ects of child labour to the child'sschool performance,via the human

capitalaccumulationprocess.Themotivationfor this approachisbasedondocumentedevidence8

5This is consistent with the fact that children cannot own a businessor drive a lorry.
6The assumptionof diminishing returns to labour described in (5) doesnot necessarilyimply diminishing

returns to scale. In fact the term 
 z can be de�ned as �
 zX 1� 
 , with X denoting land, a public good as in

Galor & Moav (2000) to abstract from issuesof land ownership.
7This is not to say that �rm owners are evildoers. In fact, higher costs of operating in the formal

sector, due, for example, to widespreadcorruption or excessive regulatory burden, can create en environ-

ment favourable to the adoption of such technologies,which make the country's weak institutions equally

blameworthy (Dessy& Pallage, 2003).
8See,for example,Anker (2000).
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that (i) mostchildrencombinework with schooling,and(ii) somebut not all formsof child labour

are harmful to childrenin the sensethat they interferewith school performancedue,for example,

to work-relatedhigh stresslevels,or other health hazards. Therefore we make the following

modellingassumptions.First, asis standard in the literatureon child labour, work andschooling

are the onlycompetingclaimsonchild'stime (Glomm,1997;Baland& Robinson,2000). Second,

we assumethat the production processof the industry in which a child is employed a�ects his

initial endowmentof humancapital,h0, eitherpositively(industryA) or negatively(industryB).

The positivee�ect associatedwith industryA re
ects the fact that someforms of child labour

may lead to learning-by-doing(Boydenet al., 1998). In contrast, the negativee�ects on the

child'shumancapitalendowmentassociatedwith industryB re
ects the empiricalevidencethat

someformsof child labour, \either by their natureor the circumstancesin whichtheyare carried

out, are likely to harm the health, safety or morals of children" (ILO, 1999). Includedin this

category arechildprostitution, pornographicactivitiesanddrug-tra�cking, whichexposechildren

to physicalor psychologicalabuses,and thus cana�ect their cognitiveandsocial development.

In our model,we therefore assumethat a child whoworks a fraction l z of his time in industry

z will augmenthis endowment of humancapital by � z lzh0. The resultinghumancapital level

will be further augmentedby � zez units acquiredthrough formal schooling, whereez denotes

the fraction of child's time allocatedto schooling with l z + ez = 1, and � z > 0 is an e�ciency

parametermeasuringthe productivity of schoolingasa humancapitalaccumulationmechanism.

The total levelof humancapitalaccumulatedby a child working in either industryis thus given

by:

h0
z =

8
<

:

� zez + [1 + � z (1 � ez)] h0 if ez < 1

� + h0 if ez = 1
(8)

This humancapitalaccumulationtechnologyimpliesthat a childreceivingfull-scholarisation(i.e.,

ez = 1), hasa levelof humancapital � + h0. The following assumptionformalisesthe sensein

whichwork in industryB is harmful to the child:

Assumption 1. (i) � A > 0 and � B < 0; (ii) � � � A > � B > 0:

Part (i) of assumption1 statesthat child labourgeneratespositivelearning-by-doinge�ects when

it is carried out in industry A (the \good" industry); but it generates\negative" learning-by-

doinge�ects whenit is carried out in industryB (the \bad" industry). The term � A (1 � eA ) h0

(respectively, � B (1 � eB ) h0) cantherefore be interpretedashumancapitalgained(respectively,

lost) through a child's participation in industryA (respectively, B). Part (ii) of assumption1,
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statesthat, ceterisparibus,a childwhoworks in the \good" industryis more productivein school

than onewho works in the \bad" industry.

To illustratethe harmful e�ects of type B child labour, note that if a parent chooseseB = 0,

then his child'shumancapital levelwill be h0
B = (1 + � B ) h0 < h0, by assumption1, a lossfrom

the child'sendowment. Therefore, for a child laborer in industryB to accumulatehumancapital,

or evenmaintainhis initial endowment, his parent must su�ciently invest in education;i.e., he

must warrant his child a levelof education,eB , suchthat � B eB + [1 + � B (1 � eB )] h0 � h0. In

contrast,a childwhoworks full time in industryA will achievehumancapitalh0
A = (1 + � A ) h0 >

h0. Since,in general,formal educationis perceivedas the most e�ective mechanismfor human

capitalaccumulation,we make the following assumption:

Assumption 2. For all � A 2 (0; 1), � A � � A h0 > 0.

Assumption2 statesthat schooling is more productivethan learning-by-doingasa humancapital

accumulationmechanism.

Parental Decision Problem

Unlike in Rogers& Swinnerton(2002), in our model,all parents,whenmakingtheir decisionson

child's time allocation and on which industryz to enlist their children,know the pros and cons

of eachoption. The budgetconstraintfacedby a parent whosechildworks in industryz is given

by:

cz + �e z � I + (1 � ez) ! z (9)

whereI = wh denotesadult labour income,� is a positivefactor that convertsoneunit of the

uniqueconsumptiongood into units of education,and ! z denotesthe market wagefor type z

child labour (z = A; B). Eachparent hastwo essentialdecisionsto make. He must decideon

his child's time allocation betweenwork and school; then, conditionalon choosingchild labour,

he must selectthe industryto whichhis child is to supplylabour. Givenour normalisingw to 1,

the parent's problemis:

max
hzi

(

max
hez i

f ln [h + ! z � (! z + � ) ez] + � ln (w0h0
z) g

)

(10)

subjectto (8) andez 2 [0; 1]

The �rst order conditionfor an interior solutionto the innerproblemis givenby:

ez :
! z + �

h + ! z � (! z + � ) ez
= �

� z � � zh0

(� z � � zh0)ez + (1 + � z)h0
; z = A; B : (11)
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The left-hand-sideof (11) denotesthe marginal cost of reducingcurrentperiod consumptionin

order to increasechild's time allocated to schooling by an additionalunit; the right-hand-side

representsthe marginal bene�t of the additionalschooling through the increasein the child's

humancapital.

Note that sinceschooling and labour are the only competing claimson child's time, a child

whospendsez unitsof time in school, will spendthe remaining1� ez unitsworking in industryz.

Therefore, for the analysisto be carriedout in this paper, it is important to understand,from the

view-point of a poor household, how changesin the child labour wagea�ect parental allocation

of child'stime betweenthesetwo competing claims.By poor household, we meanonefor which

the parent's labour incomesatis�es:

I = h < � (12)

A poor parent, accordingto thisde�nition, isonewhocannota�o rd full scholarisationfor hischild,

i.e. cannota�o rd ez = 1 becausehis labour incomedoesnot coverthe costof full-scholarisation.

Suchparent is drivento the useof child labour by poverty. Our de�nition of poverty is consistent

with existingempiricalevidencefrom poor countries,that the poor are not only thosethat do

not work, but more often thosewhoselabour incomeis too low (Narayan, 2000).

Proposition 1 Let assumptions1-2 and condition (12) hold simultaneously. If, in addition,

parentsare not too poor in the sensethat

h � � A � � 1� with � z =
(1 + � z) h0

(� z � � zh0)
; z = A; B (13)

thenall childrenin this environmentwill combinework andschoolingastheir childhood activities.

Proof. Note that the parameters� z, � z, and h0 can always be chosensuchthat � A � � 1 < 1.

To provethe proposition, it su�ces to show that ez is indeedan interior solutionto (11) when

all the aboveconditionshold simultaneously. To provethis result,we �rst solvethe above�rst

order conditionfor an interior solution. We �nd:

ez = �

"
h + ! z

� + ! z
� � z � � 1

#

; all z; (14)

where,� = � =(1 + � ) < 1. Now, by condition (12), the �rst term insidethe bracket is less

than unity, while the secondis positiveby assumptions1 and2. Henceez < 1. Furthermore, by

condition(13), it follows that:

h + ! z

� + ! z
� � z � � 1 > 0;
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implyingthat ez > 0. Hencethe result.

Proposition1 isconsistentwith empiricalevidencethat in manyenvironmentschildrencombine

schooling andwork (Ravallion& Wodon, 2000;Coulombe, 2001). Condition(13) simplystates

that parents in this environmentare not too poor in the sensethat, evenin the absenceof an

economicvaluefor child'stime, theycana�o rd someschoolingfor their child. However,for these

parents, full-scholarisation is a luxury good, as formally establishedin the following proposition

and its corollary.9

Proposition 2 (Complementa rit y) Under assumptions1 - 2 and conditions(12) and (13),

child'stime allocatedto schooling is an increasingfunctionof the child labour wage,irrespective

of the industryin whichthe child works.

Proof. The result simply follows from di�erentiating (14) with respect to ! z, and applying

condition(12).

Proposition 2 implies that allocating a larger proportion of child's time to schooling is a

\luxury" | as this term is usein Basu& Van (1998) | that a poor parent can a�o rd only

whenthe child earns a high enoughwageto contributeto the cost of education.A higherchild

labour wage, by allowing the child to earn more while working fewer hours,may allow him to

attend school more often: child labour and schooling are in e�ect complementary. This result

corroboratesreports by Boydenet al. (1998) that in manyinstances,working helpschildrenpay

for their school. Our analysissuggests,in accordancewith muchempiricalevidence,that parental

poverty is the reasonwhy manychildrenmust combinework with schooling.

Corollary 1 Irrespectiveof the industryin whichtheyare employed,childrenin this environment

havehigherhumancapitalprospectsthe higherthe child labour wage.

Proof. We haveto show that for all z = A; B , @h0
z=@! z > 0 is always true. Usingthe human

capitalaccumulationtechnologyspeci�ed in (8) andre-arrangingterms,we �nd:

h0
z = (� z � � zh0) ez + (1 + � z) h0 (15)

Clearly, @h0
z=@! z > 0 8z if Proposition2 holds.

9Since I 0
z = w0h0

z , our choice of logarithmic utilit y (1) is necessaryto obtain the independenceof child's

time allocation policy from w0, the future wage rate for human capital. While this independenceis purely

a technicalit y, departing from it would make the analysis more complex, without adding any signi�can t

qualitativ e insight: indeed, if there is dependenceon w0, its e�ect on child's time allocation policy is the

sameregardlessof the industry in which the child is employed.
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Combining(14) and(15), we obtain the optimal humancapitalaccumulationrule:

h0
z = �

 
� z � � zh0

� + ! z

!

[h + ! z + (� + ! z) � z] : (16)

Likewise,combiningthe budgetconstraintwith (14) yieldsa household'soptimal consumption:

cz =
1

1 + �
[h + ! z + (� + ! z) � z] : (17)

Let V (h; z; ! z; w0) be the valueaccruingto a parent who sendshis child to work in industryz:

V (h; z; ! z; w0) = (1 + � ) ln [h + ! z + (� + ! z) � z] � � ln (� + ! z) + � ln w0+ Rz; (18)

whereRz = � ln [(� z � � zh0) � ] � ln (1 + � ).

The future labour wage,w0, hasa positivee�ect on the parent's value. In equilibrium, this

positivee�ect will provedeterminantin analysingthe welfare implicationsof a banon child labour

in industryB .

Wenow characteriseeachaltruisticparent'sdecisiononthe industry(A or B) in whichhischild

shouldwork. The parent makessuchdecisionby comparing the total valuesgeneratedby both

options.A parent will �nd it optimal to chooseindustryA overindustryB if V (h; A; ! A ; w0) >

V (h; B ; ! B ; w0).

Let # (h; ! A ; ! B ; w0) denotethe net valuegainfrom choosingindustryA: # (h; ! A ; ! B ; w0) =

V (h; A; ! A ; w0) � V (h; B ; ! B ; w0). We have:

# (h; ! A ; ! B ; w0) = (1 + � ) ln

"
h + ! A + (� + ! A ) � A

h + ! B + (� + ! B ) � B

#

� � ln

"
� + ! A

� + ! B

#

+ � ;

where:� = � ln
h

� A � � A h0
� B � � B h0

i
:

To furthersimplifythe analysis,we normalise� z and� z suchthat � = 0. This is donethrough

the following assumption:

Assumption 3. � A � � B = (� A � � B ) h0.

Since(� A � � B ) h0 > 0, assumption3 statesthat the di�erence in learning ability between

a child working in type A environmentand oneworking in type B is high enough.As a result,

� = 0 and the net valuegain from choosingindustryA becomes:

# (h; ! A ; ! B ; w0) = (1 + � ) ln

"
h + ! A + (� + ! A ) � A

h + ! B + (� + ! B ) � B

#

� � ln

"
� + ! A

� + ! B

#

(19)

Proposition 3 Underassumptions1-3 andcondition(12), the net valuefrom choosingindustry

A increases(decreases)with an increasein industryA's (industryB 's) child labour wage.
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Proof. The proof followsfrom the di�erentiation of (19) with respect to ! A and! B respectively,

and the useof (12).

Now, supposethat # (h; ! A ; ! B ; w0) > 0, then all parentswill want to chooseindustryA over

industryB . As a result, the supplyof child labour in industryA will rise. Consequently, this

industry'schild labour wage,! A , will decline,whilethat of industryB will rise. By Proposition3,

the net valuefrom choosingindustryA will decline.This processwill go on until, in equilibrium,

parentsare indi�erent betweenindustries:# (h; ! A ; ! B ; w0) = 0.

2 Equilibrium Child Lab our Pro�le

In this section,we characterisea competitive equilibrium for this two-period economy, keeping

track of the distribution of childrenworkers acrossindustries. In particular, we formalisethe

coexistencebetweennon-harmful andharmful forms of child labour. We do so in the contextof

a poor country, onein whichparentshaveincomesthat satisfyconditions(12) and(13).

A competitive equilibrium for this two-period economyis a collectionof endogenousvariables
h
(ez; h0

z; L z; nz; ! z)z= A;B ; H 0; w0
i

suchthat:

(i) given(h; ! A ; ! B ; w0),

# (h; ! A ; ! B ; w0) = 0; (20)

(ii) the demandfor child labour in industryz is pro�t maximising:

L z =
� 
 
 z

! z

� �

; 8z; where� =
1

1 � 

> 0 (21)

(iii) w0 satis�es(4), i.e. w0 = 1 +  
�
�h0

�
, where

�h0 = nA h0
A + nB h0

B ; (22)

andnz denotesthe total number of childrenworking in industryz;

(iv) nA + nB = 1;

(v) all markets clear, i.e., H 0 = �h0 and

L z = (1 � ez) nz; 8z: (23)

Sincein equilibrium parentsare indi�erent betweenindustries,the relationbetweenthe wage

rate in the \good" and in the \bad" industriesis implicitly givenby condition(20).

Proposition 4 Underassumptions1 - 2 and conditions(12) and (13), in equilibrium, the two

forms of child labour do not coexistunless! B > ! A .

12



Proof. To prove this proposition, suppose we have ! A > ! B . Considertwo allocationsof

consumption,work andschooling times,x̂A andx̂B , solvingthe problemof parentsin work envi-

ronmentsA andB respectivelygiventhe wages! A and ! B , and leavingthe parents indi�erent.

Considernext an alternativeallocation ~x in whichchildrenwork andattend school for the same

number of hoursas in x̂B , but insteadof working in environmentB , they work in environment

A. This allocationis feasibleandyieldsa higherconsumptionleveltogetherwith a higherfuture

humancapital for children. It must be that ~x is strictly preferredto x̂B by parents in type B

environment. Since,in equilibrium, they are indi�erent between x̂A and x̂B , by transitivity of

preferences,it must alsobe that ~x is strictly preferredto x̂A , whichmeansthat parents in type

A environmentwerenot optimisingwhenchoosingx̂A , whichcontradictsour premise.The same

reasoningappliesto the casewhere! A = ! B . Henceit must be that ! B > ! A .

Proposition 4 impliesthat whenparents are altruistic towards their o�spring and are aware

of the harmful e�ects of child labour in industryB , this industrymust pay a higherwagethan

industryA to attract child labourers.In other words, in spiteof poverty, altruistic parentswould

not sendtheir childrento work in the \bad" industry, unlessthereis compensation.As a matter

of fact, it is the needto alleviatepoverty, combinedwith the liquidity constraint in �nancing

educationthat make suchmonetary compensationacceptableto altruisticparents. How highthe

wage in industry B needsto be in order for parents to be indi�erent betweenindustriesis an

important question,to whichwe turn now. Denoteby � (! A ; ! B ) = ! B � ! A the requiredwage

compensation.The following corollary to proposition4 characterisesthis wagecompensation.

Corollary 2 Underassumptions1-3 andconditions(12) and(13), the wagecompensationnec-

essary to make parents indi�erent betweenindustriesA andB is suchthat:

� (! A ; ! B ) > (� + ! A )

"
� A � � B

1 + � B

#

: (24)

Proof. Givenassumptions1-3, the term (� A � � B ) =(1 + � B ) is strictly positive. Furthermore,

that parentsare indi�erent betweenindustriesimplies:

h + ! A + (� + ! A ) � A

h + ! B + (� + ! B ) � B
=

"
� + ! A

� + ! B

#�

: (25)

Sinceby proposition4, ! B > ! A , we have
h

� + ! A
� + ! B

i �
< 1 implyingthat:

h + ! A + (� + ! A ) � A

h + ! B + (� + ! B ) � B
< 1:

The result then simplyfollows from appropriately re-arrangingterms.

The next proposition further characterisesthe equilibrium time allocation and its impact on

the accumulationof humancapital.
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Proposition 5 Underassumptions1-3 and conditions(12), in equilibrium, childrenworking in

industryB receivemore schooling than thosein industryA, but accumulatelesshumancapital.

Proof. To provethe �rst claim,it su�ces to show that eB > eA , wheneverthe aboveconditions

hold. Supposenot, i.e., eB � eA . Usingthe de�nition of � z and (14), this weak inequality can

be re-writtenas:
(� � h) (! B � ! A )
(� + ! B ) (� + ! A )

�
� B � � A

�
; (26)

The right-handsideof (26) is strictly negativeby assumptions1-2. This leadsto a contradiction,

since(� � h) (! B � ! A ) > 0, in equilibrium. To provethe secondclaim, we haveto show that

h0
A > h0

B . Supposenot, i.e., h0
A � h0

B . Using(15) andre-arrangingtermsyields:
h + ! A + (� + ! A ) � A

h + ! B + (� + ! B ) � B
�

� + ! A

� + ! B

� B � � B h0

� A � � A h0
=

� + ! A

� + ! B

by assumption3. It follows from (25) that:
"

� + ! A

� + ! B

#�

�
� + ! A

� + ! B
:

Since� < 1 by de�nition, this contradictsthe fact that ! B > ! A in equilibrium.

Taken literally, proposition5 might leadto the conclusionthat a banon type B child labour,

in the spirit of ILO ConventionC182,would be humancapital enhancingin poor countriesand

likely welfare improving. The point we wishto make, however,is that sucha conclusionshould

not be validatedirrespectiveof the labour market consequencesof reducedemploymentoptions

for children. One shouldkeep in mind that, in a poor economy, childrenhavehigherhuman

capital prospects, the higherthe child labour wage(corollary 1). This is mainlydueto the fact

that the higherthe wage,the fewer the number of hoursa child needsto work in order to help

support the household.To the extentthat both typesof child labourwouldhavecoexistedabsent

the rati�cation of ILO ConventionC182,a banon type B child labour, andthe suddenin
ux of

child labourersit will generatein type A market, will likely drivedown the wagein this market.

How this declinein child labour wagewill a�ect welfare needsto be carefullyassessed.In Section

4, we providea thoroughwelfare analysis.Sincemuchof the wagedrop dependson the number

of childrenworking in both industries,however,we �rst characterisethe equilibrium allocationof

child labourers.

2.1 Equilibrium Allo cation of Children Work ers

Combiningequilibrium conditions(21) and(23) yieldsthe number of childrenin industryz:

nz =
� 
 
 z

! z

� �

(1 � ez)� 1 : (27)
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Obviously, how manychildrenare activein eitherindustrydependsupon the equilibrium child

labour wage pro�le, a characterisationof which is therefore key to our understandingof the

distributionof child labourers.Equilibrium conditions(i), (ii), (iv) and (v) imply that the equi-

librium child labour wagepro�le (! A ; ! B ) solvesthe following systemof two equationsand two

unknowns:
8
<

:

� (! A ; ! B ) = 0

� (! A ; ! B ) = �
(28)

where:

� � (! A ; ! B ) � h+ ! A +( � + ! A )� A
h+ ! B +( � + ! B )� B

�
h

� + ! A
� + ! B

i �

� � (! A ; ! B ) �
�

1
! A

� � (1+ � )(� + ! A )
� ( � � h)+( � + ! A )(1+ � A ) +

�
�

! B

� � (1+ � )(� + ! B )
� (� � h)+( � + ! B )(1+ � B ) ;

� � = 
 B =
 A and � = (
 
 A )� � .

The parameter� is a measureof the relativeproductivity of type B child labour: � > 1 means

that, ceterisparibus, child labour is relativelymore productive in type B market. As one can

expect, the valueof � will be important in the wage di�erential betweenboth types of child

labour. It will therefore be a key parameter in the welfare analysisof the ban. System(28)

is clearly non-linear, and there is no hope of obtainingan explicit analyticalcharacterisationof

the equilibrium wagepro�le. However,sinceboth equationscomprising the systemare linearly

independent,a solution,hencean equilibrium, always exists.

Usingequation(27), the equilibrium number of childrenemployedin eachindustryis givenby:
8
<

:
nB = � � 1

�
�

! B

� � (1+ � )(� + ! B )
� (� � h)+( � + ! B )(1+ � B )

nA = 1 � nB

(29)

3 Welfare E�ects of a Ban

In this section,we turn to the welfare e�ects of banningthe worst forms of child labour in the

contextin whichthe coexistenceof both typesof child labour is drivenby poverty. In our model,

this amountsto banningindustryB , thusleavingindustryA asthe solesourceof employmentfor

children.The welfare evaluation,whichwe want to report herehighlightsthe following �ndings.

Much of whetherthe banon the worst formsof child labour is welfare improvingdependson the

extent of the economy-widehumancapital externality. In the extremescenario, in which there

is no suchexternality, we show that the ban on type B child labour is always welfare reducing.
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The ban impliesa reductionof child labour wageon the remainingmarket and imposesa new

constraint on parental choices. In the opposite scenario, in which there exist human capital

spillovers,one would expect the conclusionto be lessstrong. Sincethe externality introduces

non-linearities in our model, we revert to numericalexamplesto show that, for otherwisevery

reasonableparameterchoices,it takesimplausiblystrongexternality e�ects for our conclusionto

be reversed.We now derivetheseresultsstep by step. After somepreliminary discussions,we

focuson both scenarios described above.

To analysethe welfare e�ects of the ban on type B child labour, we compare the parental

valuesobtainedrespectivelyin absenceof the banandwhenthe ban is enforced. It is important

to note that absentthe ban,parentsachievethe samelevelof welfare irrespectiveof the industry

in which their child is employed. Indeed,in equilibrium, parentsare indi�erent as to whichform

of child labour their child shouldsupply. Therefore, in absenceof legislativeintervention,we can

measurethis welfare levelby the valueaccruingto a parent who choosesindustryA. Using(4)

and(18), this valuecanbe written as:

�V
�
h; A; ! A ; �h0

�
= (1 + � ) ln [h + ! A + (� + ! A ) � A ] � � ln (� + ! A )

+ � ln
h
1 +  

�
�h0

� i
+ RA ; (30)

where �V
�
h; A; ! A ; �h0

�
= V

�
h; A; ! A ; 1 +  (�h0)

�
, and �h0 = nA h0

A + nB h0
B :

When the ban is enforced, industry A becomesthe only employment option for children.

Henceforth, variableswith an asterisk(� ) denoteequilibrium variablesafter the selectiveban is

imposedon industryB ; ! �
A is thus the child labour wageresultingfrom this institutionalchange

and �h0� = h0�
A , the resultingeconomy-wideaveragehumancapital.

Let V � (h; ! �
A ) be the valueaccruingto the representativeparent whenrestrictedto industry

A:

V � (h; ! �
A ) = (1 + � ) ln [h + ! �

A + (� + ! �
A ) � A ]

� � ln (� + ! �
A ) + � ln [1 +  (h0�

A )] + RA : (31)

Therefore, thenetvalueaccruingto aparent fromsupporting thebanonindustryB , # � (h; ! �
A ; ! A ; ! B ) =

V � (h; ! �
A ) � �V (h; A; ! A ; ! B ), is givenby:

#� (h; ! �
A ; ! A ; ! B ) = (1 + � ) ln

"
h + ! �

A + (� + ! �
A ) � A

h + ! A + (� + ! A ) � A

#

� � ln

 
� + ! �

A

� + ! A

!

+ � ln

2

4 1 +  (h0�
A )

1 +  
�
�h0

�

3

5 : (32)
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For parents to bene�t from the ban, it must be that the above expressionis positive. Due to

diminishingreturns to labour in industry A, it is clear that ! �
A < ! A . We are now equipped

to tackle the welfare analysis. We reviewsuccessivelytwo scenarios, one in which there is no

externality associatedwith humancapitalaccumulation,onein whichthere is.10

3.1 No Externalit y

A world without humancapitalspillovers,in our model, is onein whichper capitahumancapital

hasnoe�ect onthe rateof technicalprogress.Moreformally, this impliesthat for all h,  (h) = � ,

where� � 0. Consequently, the ratio [1 +  (h0�
A )] =

h
1 +  

�
�h0

� i
equals1, so that the net value

from supporting a banon industryB reducesto:

#� (h; ! �
A ; ! A ; ! B ) = (1 + � ) ln

"
h + ! �

A + (� + ! �
A ) � A

h + ! A + (� + ! A ) � A

#

� � ln

 
� + ! �

A

� + ! A

!

: (33)

We canstate andproveour last analyticalresult.

Proposition 6 Undercondition(12), in absenceof externality, banningthe worst formsof child

labour is welfare reducing.

Proof. We want to show that #� (h; ! �
A ; ! A ; ! B ) < 0, whenever (h) = � for all h. This

amountsto showing that:

h + ! �
A + (� + ! �

A ) � A

h + ! A + (� + ! A ) � A
<

 
� + ! �

A

� + ! A

! � =(1+ � )

(34)

Now since! �
A < ! A , dueto diminishingreturnsto child labour in industryA, we have:

 
� + ! �

A

� + ! A

! � =(1+ � )

>
� + ! �

A

� + ! A

usingthe fact that � 2 (0; 1). Thus, to show that condition(34) is true, it su�ces to show that

the following inequality holds:

h + ! �
A + (� + ! �

A ) � A

h + ! A + (� + ! A ) � A
<

� + ! �
A

� + ! A

It canbe establishedthat the latter conditionreducesto:

� (! A � ! �
A ) (� � h) < 0;

whichis true since! �
A < ! A andcondition(12) is satis�ed.

10Which scenariois more plausible is an empirical matter.
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Note that condition (h) = � , 8h, meansthat the rate of technicalprogressis exogenousand

independentof per capita humancapital. In suchan environment,banningthe worst forms of

child labour is counter-productive. In anenvironmentin whichthe rate of technicalprogressdoes

dependupon the levelof per capitahumancapital,however,the ratio [1 +  (h0�
A )] =

h
1 +  (�h0)

i

is di�erent from 1: if it is biggerthan 1, the welfare e�ects of banningthe worst forms of child

labour are ambiguous. The level of this ratio is a matter of empirical investigation,as well

as whetherthere is an economy-widehumancapital externality. The following sectionsolves

numericalexamplesto illustratethe welfare consequencesof the banunderthis scenario.

3.2 The Externalit y Scenario: A Numerical Analysis

In an environmentwith human capital externality, the net gain from supporting the ban on

industryB hasthe more generalform givenin (32). If the term � ln
h
(1 +  (h0�

A ))=(1 +  
�
�h0

�
)
i

is non-positive,the resultsof subsection4.1 hold and the conclusionis immediate.The signof

that term, however,is not straightforward. Numericalexamplesare neededto assessthe welfare

e�ects of the ban in this case. For our numericalanalysis,we selectparametervaluesin such

a way that assumptions1 � 3 hold, in additionto all the conditionsunderlyingour propositions

andcorollaries: � = 40; h = 0:5� ; h0 = 1; � A = � � B = 10; � A = 150; and 
 A =10. We choose

� = 0:5 in accordancewith estimatesfrom the empirical literature on the intergenerational

discount rate. In addition, we set 
 = 0:6, implying that the elasticity of production to a

changein the demandfor child labour in industry z is 60%, which is quite realistic for most

labour-intensivetechnologies.Finally, in linewith Galor & Moav(2000),we choosethe following

functionalform for the rate of technologicalprogress:

 ( �h0) = � �h0' ;

with ' = 0:9, and � 2 f 0:01; 0:05; 0:1g. This choiceof parameters,purposely, givesa lot of

weight to the externality. The rate of technologicalprogressimpliedby our parametrisationis in

the neighbourhood of 20%when� = 0:01, 100%when� = 0:05 and200%when� = 0:1. We

show that evenfor thesehighly implausible�gures, there is little chanceof �nding the ban on

the worst forms of child labour to be Pareto improving.

Basedupon thesevalues,wesolvesystem(28) to obtainthe equilibrium wagepro�le (! A ; ! B ).

We next computethe levelof humancapitalaccumulatedby a child employed in either industry

usingequation(16). The distribution of childrenacrossindustriesis then obtainedfrom (29),

while the averagefuture humancapital levelin the economyfollows from (22).
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For valuesof � between0.5 and 1.6, the �rst six columnsof Table1 characteriseconditions

on the child labour market prior to the ban. Note that for � < 1 labour productivity is higher,

ceterisparibus, in industryA than in industryB. The reverseis true for � > 1. The di�erence

betweencolumns3 and 2 in Table1 is the wagepremiumfor the worst forms of child labour.

The interestedreadercanverifythat this premiumsatis�escondition(24). Columns4 and5 give

the distributionof childrenacrossindustries.Column6 reports the averagehumancapital in the

economyabsentthe ban.

The next task is to computethe net parental value,#� (h; ! �
A ; ! A ; ! B ), from supporting the

banon industryB , using(32). Assumingenforcementof the ban,all child labourersnow work in

industryA, therefore nA = 1. The newequilibrium wageis thengivenby ! �
A = 
 
 A (1 � e�

A )
 � 1.

Usingthe above speci�ed parametervalues,this new equilibrium wagelevel is ! �
A = 6:36 cor-

responding to a levelof per capita humancapital h0�
A = �h0� = 30:203: Columns7-9 of Table

1 report the net welfare gain from banningthe worst forms of child labour, for valuesof the

externality parameter� equalto 0.01,0.1 and0.5 respectively.

Following our computationsabove,it appears clearly from Table1 (6th column)that the ban

on the worst formsof child labour is humancapital-enhancing.This might be oneof the reasons

why sucha banappears intuitively compelling. The last two columnsof Table1, however,draw

a completelydi�erent picture. For the banto be welfare improving,it takesvaluesof externality

parameter � implausiblyhigh. For any valueof � suchthat the implied rate of technological

progressis lessthan 100%,the ban is welfare reducing.11

This numericalexerciseshows that the welfare consequencesof banningthe worst forms of

child labour are non-trivial. In particular, if a reasonablenumber of childrenare involvedin the

activitiesto be banned,the dropin child labour wagesmight leadto a worseningof the condition

of poor familiesand a reductionin the number of hourschildrenspend at school. Admittedly,

the averagehumancapital in the economymight end up greater,but the processtowards this

resultmight turn out to be socially verypainful.12

11This conclusion is very robust to parameter changes.
12In the analysis above, we only consider interior solutions to the parents' problem. The only casesin

which parents in our model would go to the corner solution (with no schooling) , are casesof extremepoverty

where survival is at stake. In fact, our result gets even stronger at the corner becausepoverty is then so

stark that any devicethat raiseshouseholdincome(e.g., the worst forms of child labour) is highly desirable.

Rather than focusing on an extreme case,we show that even for countries that are not in such a state of

despair, banning the worst forms of child labour would not necessarilybe a Pareto improvement.
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4 Discussion and Conclusion

Whena ban is usedas the soleinstrumentto eradicatethe worst forms of child labour, policy

makersrun the risk of mixingchild labour resultingfrom a choiceandchild labour resultingfrom

enslavementor deception.Choiceby childrenor altruistic parents would disappear if economic

conditionswerebetter. Poverty alleviationtechniqueswouldeliminatethat segmentof the worst

formsof child labour. Neglectingbetter focusedpolicieswouldamountto punishingthosewhose

miseryis so stark that horrible forms of child labour becomethe best option. For child labour

resultingfrom abuse{ e.g.,deceivedparentsor abductedchildren{ enforcementof bans,exist-

ing or other, could be the appropriate complement.We want to argue, however, that poverty

alleviationmeasureswill alsoreducethe incidenceof suchcrimes.Poverty makesabductionand

deceptioneasier.Abductedchildrenareoftentimessobecausetheyare left roamingin the streets.

Deceptionis facilitatedif parentsare naive,uneducatedanddrivenby poverty to considero�ers

by perfectstrangersto look after their child.

Clearly, an internationalconsensuson the eliminationof the worst formsof child labour is easy

to reach| it is morally compelling. Our point is that usinglegislationsuchas ILO Convention

C182for this purpose,however,may do more harm than good. By curing the symptoms,one

may fail to addressthe causesof harmful forms of child labour, of which poverty is a non-

negligeablecomponent. Poverty alleviationmeasuresare thus a much better suitedand more

naturalmechanism.In fact, blindlybanningharmful formsof child labour wouldbe ignoring that

suchactivitieshavean economicrole, that of keepingthe wagefor other forms of child labour

su�ciently high to helppoor families�nance their children'seducation.

A food-for-educationprogram,however,might helpboost support for a banon harmful forms

of child labour. Becauseit relaxesthe liquidity constraintof the poor, this food-for-education

programmay inducemore time spent at school, which may be su�cient to o�set the negative

e�ects of the suddenincreasein the supplyof child labourerson type A job market, followingthe

ban. The presentmodel,however,is not equippedto take into accountthe adversee�ects food-

for-educationprogramsmay haveon fertility decisions,for instance,or the stigmathat may be

attachedto them, often leadingparentsto disregard the option to subscribe to them. Moreover,

food-for-educationprogramscannotbe evaluatedin a partial equilibrium setting. The question

of their �nancing needsto be addressed,whichmay temper our conclusion.Onecanarguethat

suchprogramsshouldbe �nanced by internationalaid. Pallage& Zimmermann(2003) have

studiedthe possibility to useinternationaltransfersto buy out child labour. They quantify the

Pareto optimal transfersand show that the eliminationof child labour, though possible,is not
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a short term objective. The transfersneededto immediatelyeradicatechild labour signi�cantly

exceedthe willingnessto pay of rich countries.

We worked throughoutwith the assumptionof identicalparents. Onemight argue that this

lack of heterogeneity in the distributionof humancapital acrossparents weighsheavilyon our

results. Such is not the case,however. If our results indicate a welfare reducingban, and

the country satis�es a condition resemblingCondition(12), it impliesthat more than half its

population would su�er from the ban on the worst forms of child labour. The ban, in such

country, would therefore neverbe part of a voting equilibrium.

Our resultsshouldnot be interpretedassuggestingthat child prostitution or dangerouswork

are good and shouldbe encouraged.They suggestthat theseactivitieshavean economicrole

in poor countrieswhichcannotbe ignored. Banningthem without taking appropriate stepsmay

haveadversee�ects on the well-beingof families.
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Table 1: Results from the numerical analysis
� ! A ! B nA nB

�h0 #� (� = :01) #� (� = :05) #� (� = :1)

0:5 6:49 11:48 0:95 0:05 30:038 � 1:08� 10� 3 � 2:42� 10� 4 1:64� 10� 4

0:6 6:56 11:56 0:93 0:07 29:948 � 1:72� 10� 3 � 4:23� 10� 4 2:047� 10� 4

0:7 6:65 11:66 0:90 0:10 29:839 � 2:57� 10� 3 � 7:10� 10� 4 1:88� 10� 4

0:8 6:77 11:79 0:86 0:14 29:711 � 3:64� 10� 3 � 1:12� 10� 3 0:97� 10� 4

0:9 6:90 11:95 0:82 0:18 29:571 � 4:96� 10� 3 � 1:73� 10� 3 � 1:60� 10� 4

1 7:07 12:14 0:77 0:23 29:420 � 6:57� 10� 3 � 2:56� 10� 3 � 6:08� 10� 4

1:1 7:26 12:35 0:72 0:28 29:265 � 8:49� 10� 3 � 3:67� 10� 3 � 1:33� 10� 3

1:2 7:48 12:60 0:67 0:33 29:112 � 1:08� 10� 2 � 5:14� 10� 3 � 2:40� 10� 3

1:3 7:72 12:88 0:62 0:38 28:965 � 1:34� 10� 2 � 6:98� 10� 3 � 3:87� 10� 3

1:4 8:00 13:19 0:57 0:43 28:828 � 1:63� 10� 2 � 9:24� 10� 3 � 5:77� 10� 3

1:5 8:30 13:53 0:52 0:48 28:708 � 1:97� 10� 2 � 1:20� 10� 2 � 8:18� 10� 3

1:6 8:63 13:91 0.47 0.53 28.605 � 2:34� 10� 2 � 1:59� 10� 2 � 1:11� 10� 2
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