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Abstract

Although intuitive and marally compelling, a ban on the worst forms of child labour
in poor countriesis unlikely to be welfare improving. We shav that harmful forms of
child labour have an economicrole: by maintainingwagesfor child labour high enough,
they allow human capital accumulationin poor countries. Unlessappropriate mechanisms
are designedo mitigate the declinein child labour wagescausedby reducedemplg/ment
optionsfor children,a banon harmful forms of child labour will likely proveundesirable We
perfam our analysiswithin a simplemodel of parental investmentin children'seducation.
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Child labour is as old as mankind. In the secondhalf of the 20th century an internationalcon-
sensuslevelogd on the eliminationof the practicebasedupon the desireto protect childrenand
favourtheir mentalandcognitivedevelopmentEchoingthis consensusn 1973,the International
Labour Organisation(ILO) designedh conventionestablishingat fteen yeas the minimumage
for admissiorto emplyment(ConventionC138)?

In fact, policywasprecedingeseach by manyyeas. Recentlyhonvever,economiaesesechers,
both theaetically and empirically? havegainedsigni cant groundon the understandingf the
cause®f childlabour. Thereis now a widespeadagreementhat povert is a maja determinant
of child labour. Moreover,all forms of child labour are no longerseenasbad for children. Some
help build \character" by teachingpunctualiy, disciplineand rigour which are sccially valuable
qualities(Ray, 2000)| newspapr deliverybaby-sittingandfarm work, for instance.Someothers
may evenprovidevaluableleaning-ty-doing(Boyden,Ling, & Myers,1998;Beegle,Dehejia,&
Gatti, 2003). This set of facts hasled to the admissiorthat child labour shouldbe toleratedin
poor countries,at leastin its non-hazedousforms.

In currentpolicy discussionsf child labour, the emphasihiasnow shiftedtowards the worst
forms of child labour { thosethat expose childrento physicaland psychologicaktress, like
drug-tra cking, deep-seashing, prostitution and pornographicactivities. In 1999,a newILO
conventionis designedo banthoseforms of child labour only (ConventionC182).

Policyis yet againaheadof reseech. In fact, the important questionof whythe worst forms of
child labour existis still unanswered. Rogers& Swinnerton(2002) is the only other paper to our
knowledgetrying to addresghis issue. Rogers& Swinnerton(2002) emphasis¢he casewhere
parentshaveincompleteinformation on the type of work (hazadousor non-hazadous)in which
their childis involved.Basedupon this premise they arguethat banningthe worst forms of child
labour can improve e ciency by acting as an information-elicitationmechanism. In following
this approach,they implicitly assumehat only ignaanceor deceptioncan explainwhy altruistic
paentsconsento harmful child labour. We wishto malke the point that even,absentignaance
or deceptionthereis a generakquilifium-basedrrgumentfor parentsto choosethe worst forms

1Convention C138, although ratied by most poor courtries, 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-bradet 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), Lopez-Calha (2002).
3See,e.g., Grootaert & Kanbur (1995), Canagargjah & 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 malkers appoachthe
eliminationof theseforms of child labour. In the presentpaper, we arguethat altruistic paents
may in fact voluntaily choosethe worst forms of child labour, suchas prostitution and deep-sea
shing overother non-hamful jobsfor their children. The reasonsare simple,they are poor and
theseactivitiespay well, muchbetter than farm work and other forms of child labour (see,e.qg.,
Rialp,1993). We build a modelin which suchwage premiumfor the worst forms of child labour
arisesin equililsium.

Asin Baland& Robinson2000), we analysehe interactionbetweenchild labour and human
capital accumulation. In Baland & Robinson(2000), thosetwo activities are substitutes: the
mare child labour childrenperfam, the lower their humancapital, henceeaning potential, as
adults. The authas try to rationalisethe emergencef child labour in spite of its ine ciency.
We o er a counter-agumentto this point. If schaling entailsa cost| fees,books, tutoring,
etc| andmaketsareincompletethen childlabourandschaling may in fact be complements.
We nd suchcomplementaty in equilisium for poor countries.

Arguably that therebe voluntay consentanda wagepremiummight not be su cient reasons
to rejectbanson the worst formsof childlabour. In particular, if thereare positivespillovergrom
humancapital accumulationpanson the harmful forms of child labour, by forcing childreninto
lessharmful forms, might help achievehigheraveragenumancapitaland possiblyhigherwelfare.
Althoughby all meangntuitive, this is in fact far from straightfaward. Aswe arguein this paper,
the existenceof the worst forms of child labour hasan economiaole. It helpsmaintainthe wage
for the better forms su ciently high soasto allowv child labourersto work lessand spend mare
time at schal.

We developa simpletheay of the worst forms of child labour basedupon three essential
premises. First, the model environmentfeatureshouseholdpovert, which puts pressureon
childrento helptheir family malke endsmeet. Second parentsare altruistic toward their children
and male decisionson their behalf. Child labour, if it takes place,is a well-infaomed choice
of parents. Third, the worst forms of child labour compomisethe humancapital prosgects of
childreninvolved,for example,by reducingtheir leaning ability in schal, or by causingtheir
endavment of humancapital to depeciate. In suchan environmentthe worst forms of child
labour would not emergein equilibium unlessthey are better remuneratedthan the \good"
forms.

That thereoughtto be wagecompensation albeit not necessay perfect,for the worst forms
of childlabour, is consistentwith empiricalevidence Accadingto Rialp(1993), girlsagesl4-16
becomenvolvedin prostitution in the Philippinedargely becauseprostitution is well paid, with a



medianincomeof around US $53 per week. On a yealy basis,this repgesentsabout threetimes
the per capitagrossdomesticproduct of the Philippinesn 1993(World Bank, 1998). Boys, who
turn to deep-seashing, are alsoattracted by the higherwage. Mullings(1999) documentsthat

one sexualencounterwith a young prostitute in Jamaicais priced between 40 and 150 times
the hourlywagein a blue-colla manufacturingob. Further evidencecan be foundin Mayorga
& Velasquez(1999), for Colombia,and in Sok (1993), for teenagemale prostitutesin Paris.

Eaningspremiaoverother forms of work are alsoimportant determinantin the choiceof young
adolescent$o enterthe crimebusinesgFreeman,1996;Grogger,1998).

Choice or Victimisation?

Critics of our theay might point at victimisationas the reasonwhy, in developingcountries,
manygirls are foundin brothels,escot agenciesor pornographidndustrieswhilemanyboys are
involvedin military activities,drug-tra cking, undergrounanining,anddeep-seashing. Clealy,

the occurrenceof slaveryand bondedchild labour is animportant problem(Botte & Mari, 1993).
Bondageand enslavementhonever,are criminalactivitiesand are punishabledy law in virtually
all countries.Legislatingon them with anotherconventionmight therefae be redundant?

Notwithstandingthe above, we wishto male the point that mental, emotionaland physical
stress,or high assaultratesand other poor working conditionsare not by themselvesu cient to
establishthat the worst forms of child labour re ect victimisation,rather than choice{ at least
on the pat of the parents.

A large body of empiricalevidencesupports our assumption. In a study conductedfor the
World Bankin Panama,Beninand Cameron, Narayan (2000) reveal®videncef the maral pain
parentsfacefrom beingdrivenby poverty to make emplgymentchoicessuchas prostitution and
drug-dealingthat expsetheir o spring to emotionaland physicalstress.

In a sepaate ILO-spnsaedinvestigatioron the cause®f children'sparticipationin hazadous
work in the Philippines,Rialp (1993) reports that in many instances parents encouragedheir
childrento becomeinvolvedin prostitution or deep-seashing. But in spite of the harsh condi-
tions, childrenbelievedhat this type of work helped them contributeto familyincome,andeven

nance their education.Choiceis alsocentralin the descriptionof the juvenilesexsecta in the
Caibbean(Mullings, 1999;Kempado, 1999).

If the supplyfor the worst forms of child labour is a result of a poverty-constrainecthoice,
then ILO conventionC182may be counter-poductivein that it may exacerbatehe verypoverty
that inducesaltruistic paentsto allow their children'sparticipation in this type of work.

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



1 Modelling the Worst Forms of Child Lab our

We considera two-period economypopulatedby a continuumof homogeneouparents of total
massnamalisedto one. Eachpaent has one periad left to live, is endaved with a level of
humancapital, h, and beas one child at the beginningof the period. Hencefah, all second-
period variablesare superscriptedwith a prime (9.

Parents are altruistic towards their o spring, and are lifetime-utility-maximiserswith cardinal
utility function overhouseholcconsumption(c) and child'sincomewhenadult (1 9. The utility
functionis givenby:

U1 =1Inc+ Inl® 0< <1 (1)

where istheintergenerationaime-discountingactar measuringhe degreeof parentalaltruism.

A typicalchild in this environmenis endaved with one unit of time and hy units of human
capital. The child'stime endavmentcan be allocatedto two possibleoccupations:schmling or
child labour. The latter providesthe child with a labour incomewhich he totally contributesto
the household.An important feature of this environments that child labour can occur under
two forms. Oneis a\good" form in the sensehat will be madeclea belown, while the otheris
hamful to the child either psychologicallgr physicallyor both, andis referredto asthe \worst
form" of child labour. Anotherimportant feature of this environments that all decisionson
child'stime useare madeby his altruistic parent.

Production

The unique consumptiongood can be produced using either child labour, or human capital
exclusivelyIn eachperiod, rms usinghumancapital produceaccading to a constant-returns-
to-scaletechnologydescrited by:

Y = DH; D>0 )

whereH denotese ciency units of labour, and D is a scalefactar measuringthe level of
technologyused. Following Galod & Moav (2000), we assumethat the rate of technological
progressbetweenthe rst and secondperiads, g = (D° D) =D, is a function of the second
periad levelof per capitahumancapital h®

g= h° 3)

where s strictly increasingandstrictly concave.The technologydescriled by (2) - (3) exhibits
an externaliy a la Lucas(1988) in the sensethat total factor productivity increasewith per
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capita humancapital. Pro t-maximisationby perfectly competitive rms in the humancapital
intensivesectao impliesthat, in eachperiod, workersare paidthe valueof their marginal product
D, whichwe namaliseto 1: w= D = 1, in the rst period, whilein the second,

wl= 1+ ho: (4)

For convenienceye assumehat the deliveryof humancapitalto rms is restrictedto adults?®
As a result, childrenworkers cannot take emplgyment in the human capital intensivesecta.
Firms usingchild labour haveaccesdo two di erent types of technologiesoneis non-hamful
to children(type A technology),andthe otheris hamful (type B technology).If z denoteshe
type of industry (A or B), output in the child labour intensivesecto canbe descriled by:®

Z?

0< <1, ,>0 z=AB: )
L, measureg ciency units of child labour in industryz. Resourceonstraintsimply that:
I—z rlzlz (6)

wherel, regesentghe fraction of time a child spendsworking and n, denotesthe total number
of childrensupplyinglabour in industryz. Prot maximisatiorby perfectlycompetitive rms in
industryz impliesthat childrenin this environmentare always paid the value of their marginal
product:

l,= L, % z= A;B: (7)

Were technologiessuch as (5) to be bannedaltogether, child labour would no longer be
essentialfor production, as production would then be caried out solelyby the humancapital
intensivesecto. However,aslong as suchtechnologiexist, their operationwill continueto be
intensivein child labour.’

Human Capital Accumulation Technology
We now relatethe harmful e ects of childlabourto the child'sschml perfamance viathe human
capitalaccumulatiorprocess.The motivationfor this apgoachis basecbn documentecevidencé

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

returns to scale. In fact the term , canbedened as ,X! , with X denoting land, a public good asin

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

sector, due, for example, to widespread corruption or excessie regulatory burden, can create en erviron-
ment favourable to the adoption of such technologies, which make the courtry's weak institutions equally

blameworthy (Dessy & Pallage, 2003).
8See,for example, Anker (2000).



that (i) mostchildrencombinework with schaling,and(ii) somebut not all formsof childlabour
are harmful to childrenin the sensedhat they interferewith schml perfamancedue,for example,
to work-related high stresslevels,or other health hazads. Therefoe we male the following
modellingassumptionsFirst, asis standad in the literature on child labour, work and schaling
are the only competing claimson child'stime (Glomm,1997;Baland& Robinson2000). Second,
we assumethat the production processof the industryin which a child is emplyed a ects his
initial endavmentof humancapital, hy, eitherpositively(industry A) or negatively(industryB).
The positivee ect asseiatedwith industry A re ects the fact that someforms of child labour
may leadto leaning-ly-doing (Boydenet al., 1998). In contrast, the negativee ects on the
child'shumancapitalendavmentassaiatedwith industryB re ects the empiricalevidencehat
someforms of child labour, \either by their natureor the circumstances whichthey are caried
out, are likely to ham the health, safey or marals of children” (ILO, 1999). Includedin this
categoy are child prostitution, pornographicactivitiesanddrug-tra cking, whichexposechildren
to physicalor psychologicahbusesandthus cana ect their cognitiveand sccial development.
In our model, we therefae assumehat a child whoworks a fraction|, of histime in industry
z will augmenthis endavment of humancapital by ,l,hg. The resultinghuman capital level
will be further augmentedby ,e, units acquiredthrough formal schmling, wheree, denotes
the fraction of child'stime allocatedto schawlingwith |, + e, = 1, and , > 0 is an e ciency
paametermeasuringhe productivity of schaling asa humancapitalaccumulatiormechanism.
The total levelof humancapitalaccumulatedoy a child working in eitherindustryis thus given

by:

h(z) = &+ [1+ ;1 e&)lhg ?f e<1 8)
) + ho if e=1

This humancapitalaccumulatiortechnologyimpliesthat a child receivingull-scholaisation(i.e.,

e, = 1), hasa levelof humancapital + hg. The following assumptiorformaliseghe sensdn

whichwork in industryB is harmful to the child:
Assumption 1. (i) o> Oand g < 0; (ii) A> s> 0

Part (i) of assumptiorl statesthat childlabour generategositiveleaning-ky-doinge ects when
it is caried out in industry A (the \good" industry); but it generatesnegative" leaning-ly-
doinge ects whenit is caried out in industryB (the \bad" industry). Theterm A (1 ea)hg
(respectively g (1 eg) hg) cantherefae be interpreted ashumancapital gained(respectively
lost) through a child's participation in industry A (respectively B). Part (ii) of assumptiont,
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statesthat, ceterisparibus,a childwhoworksin the\good" industryis mare productivein schal
than onewhoworks in the \bad" industry

To illustrate the harmful e ects of type B child labour, note that if a paent chooseseg = 0,
then his child'shumancapitallevelwill be h§ = (1+ ) hg < hg, by assumptiort, a lossfrom
the child'sendavment. Therefae, for a childlaborerin industryB to accumulatdhumancapital,
or evenmaintain his initial endavment, his parent must su ciently investin education;i.e., he
must warrant his child a levelof education,eg, suchthat geg + [L+ g (1 eg)]hy hg. In
contrast,a childwhoworks full time in industryA will achievehumancapitalhq = (1+ A) ho >
hg. Since,in generalformal educationis perceivedasthe moste ective mechanisnfor human
capitalaccumulationywe malke the following assumption:

Assumption 2. Forall 5o 2 (0;1), a aho > 0.

Assumptior? statesthat schmlingis mare productivethan leaning-ky-doingasa humancapital
accumulatiormechanism.

Parental Decision Problem

Unlike in Rogers& Swinnerton(2002), in our model, all parents, whenmakingtheir decision®n
child's time allocation and on whichindustryz to enlisttheir children,know the pros and cons
of eachoption. The budgetconstraintfacedby a parent whosechild works in industryz is given

by:
c,+e, |I+(1 e)!, (9)

wherel = wh denotesadult labour income, is a positivefactar that convertsone unit of the
uniqueconsumptiongood into units of education,and! , denotesthe market wagefor type z
child labour (z = A; B). Eachpaent hastwo essentiadecisiondo make. He must decideon
his child'stime allocation betweenwork and schal; then, conditionalon chaosingchild labour,
he must selectthe industryto whichhischildis to supplylabour. Givenour narmalisingw to 1,

the parent's problemis:
( )
max  maxfinfh+1, (.+ )el+ In(wh)g (10)
| 74|

subjectto (8) ande, 2 [0; 1]

The rst orderconditionfor aninteria solutionto the innerproblemis givenby:
l,+

! h
e : z = z 20 - z= AB: 11
z h+!1, (,+ )e (2 zhoe+ @A+ ;)hg ()
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The left-hand-sideof (11) denotesthe marginal cost of reducingcurrentperiod consumptionn
order to increasechild's time allocatedto schaling by an additionalunit; the right-hand-side
repesentsthe marginal bene t of the additional schaling through the increasein the child's
humancapital.

Note that sinceschmling and labour are the only competing claimson child's time, a child
whospendse, unitsof timein schml, will spendthe remainingl e, unitsworkingin industryz.
Therefae, for the analysido be caried out in this paper, it isimportant to understandfrom the
view-mint of a poor householdhow changesn the child labour wagea ect parental allocation
of child'stime betweenthesetwo competing claims. By poor householdwe meanonefor which
the parent's labour incomesatis es:

| = h< (12)

A poor parent, accadingto this de nition, isonewhocannota o rd full scholaisationfor hischild,

i.e. cannota ord e, = 1 becausehislabourincomedoesnot coverthe costof full-scholaisation.

Suchpaentis drivento the useof child labour by povert). Our de nition of poverty is consistent
with existingempiricalevidencerom poor countries,that the poor are not only thosethat do

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

Proposition 1 Let assumptionsl-2 and condition (12) hold simultaneously If, in addition,
parentsare not too poor in the sensethat

— (1+ z)hO. — A-
Z_m,Z—A,B (13)

thenall childrenin this environmentvill combinework andschaling astheir childhad activities.

h Ao ' with

Proof. Note that the paameters ,, ,, andhy canalways be chosensuchthat , ! < 1.
To provethe proposition, it su ces to shav that e, is indeedan interia solutionto (11) when
all the above conditionshold simultaneouslyTo provethis result,we rst solvethe above rst

order conditi9nfor an interia solution. We nd:

#
h+!
e, = . ; , Lo all z; (14)
where, = =(1+ ) < 1. Now, by condition(12), the rst term insidethe braclet is less

than unity, whilethe seconds positiveby assumptiond and2. Hencee, < 1. Furthermae, by
condition(13), it followsthat:

h+1!,

1 .

>0
z ’
+!Z




implyingthat e, > 0. Hencethe result. =

Propositionl is consistentvith empiricakevidencehat in manyenvironmentghildrencombine
schawling andwork (Ravallion& Wodon, 2000; Coulomig, 2001). Condition(13) simplystates
that parentsin this environmentare not too poor in the sensehat, evenin the absenceof an
economiovaluefor child'stime, they cana ord someschmling for their child. However,for these
paents, full-scholaisationis a luxury good, as formally establishedn the following proposition
andits caollary.®

Proposition 2 (Complementarity) Underassumptionsl - 2 and conditions(12) and (13),
child'stime allocatedto schalingis an increasingunction of the child labour wage,irresgective
of the industryin whichthe child works.

Proof. The result simply follows from di erentiating (14) with resgect to ! ,, and applying
condition(12). =

Proposition 2 impliesthat allocating a larger proportion of child's time to schmling is a
\luxury” | asthis term is usein Basu& Van (1998)| that a poor paent canaord only
whenthe child eans a high enoughwageto contributeto the cost of education.A higherchild
labour wage, by allowing the child to ean mare while working fewer hours, may allow him to
attend schal mare often: child labour and schaling are in e ect complements. This result
caroboratesreports by Boydenet al. (1998) that in manyinstancesworking helpschildrenpay
for their schal. Our analysisuggestsin accadancewith muchempiricalevidencethat parental
povery is the reasorwhy manychildrenmust combinework with schaling.

Corollary 1 Irrespectiveof the industryin whichthey are emplged, childrenin this environment
havehigherhumancapital prospectsthe higherthe child labour wage.

Proof. We haveto shaw that for all z = A; B, @%=@, > 0 is always true. Usingthe human
capitalaccumulatiortechnologyspeci ed in (8) andre-arangingterms,we nd:

ho=(, sho)e+ (1+ ,)hg (15)

Clealy, @%=@, > 0 8z if Proposition2 holds. m

9Sincel? = w?, our choice of logarithmic utilit y (1) is necessaryto obtain the independenceof child's
time allocation policy from w®, the future wage rate for human capital. While this independenceis purely
a technicality, departing from it would make the analysis more complex, without adding any signi cant
qualitativ e insight: indeed, if there is dependenceon wC, 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 humancapitalaccumulatiorrule:
!

L L R E (16)

Likewise,combiningthe budgetconstraintwith (14) yieldsa household'ptimal consumption:
cz=+[h+!z+(+!z) 2] (17)
LetV (h;z;! ,; w9 be the valueaccruingto a parent who sendshis child to work in industryz:
Vhz!zw)= @+ )infh+!1,+( +1) ] In( +!)+ Inw’+ R, (18)

whereR, = In[( ; ;hp) ] In(1+ ).

The future labour wage, w®, hasa positivee ect on the parent's value. In equililsium, this
positivee ect will provedeterminantin analysinghe welfare implicationsof a banon child labour
in industryB.

We now chaacteriseeachaltruistic parent'sdecisioron the industry(A or B) in whichhischild
shouldwork. The parent makes suchdecisionby compaing the total valuesgeneratedoy both
options. A parent will nd it optimalto chooseindustryA overindustryB if V (h; A;! a; w9 >
V (h;B;!g;w9.

Let#(h;! ;! 5; W9 denotethe net valuegainfrom choosingindustryA: # (h;! A;! g; w9 =
V(h A A;wWY  V(h;B;! g;w9. We have:

' # " #
h+1a+( +14) A +1a
. I . I . =
#(h;'alg;w9)=(1+ )in h+1a+( +1s) In +!B+ ;
[
where: = In A2 .
To further simplifythe analysisyve namalise , and , suchthat = 0. Thisis donethrough

the following assumption:
Assumption 3. A B=(a 8 ) ho.

Since( o B)ho > 0, assumption3 statesthat the di erence in leaning ability between
a child working in type A environmentand oneworking in type B is high enough. As a result,
= 0 andthe net valuegainfrom choosingindustryA becomes:

#
h+ 1o+ ( +14) A | +1a
n

#(htaslgswd=(1+ )in h+lg+( +!35) g +1g

(19)

Proposition 3 Underassumptiond-3 andcondition(12), the net valuefrom choosingindustry
A increasegdecreasesyvith anincreasen industryA's (industryB's) child labour wage.
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Proof. The proof followsfrom the di erentiation of (19) with respectto ! o and! g respectively
andthe useof (12). =

Now, supmsethat # (h;! A;! g; w9 > 0, thenall parentswill want to chooseindustryA over
industry B. As a result, the supplyof child labour in industry A will rise. Consequent)ythis
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 equilitsium,
parentsare indi erent betweenindustries:# (h;! a;! ;w9 = 0.

2 Equilibrium  Child Labour Prole

In this section,we chaacterisea competitive equilibium for this two-periad economy keeping
track of the distribution of childrenworkers acrossindustries. In paticular, we formalisethe
coexistencebetweennon-hamful and harmful forms of child labour. We do soin the contextof
a poor country onein which parents haveincomeshat satisfyconditions(12) and (13).
h A competitive equililyium forithis two-period economyis a collectionof endogenousaiables
(&:;h%Lznz ! 2),-ap s HO WO suchthat:
(i) given(h;! a;!g;wW9,

#(h;! asle; w9 = 0; (20)

(ii) the demandfor child labour in industryz is prot maximising:

1
L,= - £ . 8z; where = 1 >0 (21)
fz

(i) wOsatis es(4), i.e. w°= 1+  h®, where
h= nah% + nghd; (22)

andn, denotesthe total numkber of childrenworking in industryz;
(iv) na + ng = 1;
(v) all makets clea, i.e.,H%= h%and

L,=(1 e)n, 8z (23)

Sincein equililsium parentsare indi erent betweenindustries the relationbetweenthe wage
rate in the \good" andin the \bad" industriesis implicitly givenby condition(20).

Proposition 4 Underassumptiond - 2 and conditions(12) and (13), in equililsium, the two
forms of child labour do not coexistunlesd g > ! 4.
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Proof. To prove this proposition, suppsewe have! o > ! 5. Considertwo allocations of
consumptionwork andschmlingtimes,®a and®g, solvingthe problemof parentsin work envi-
ronmentsA andB respectivelygiventhe wages! o, and! g, andleavingthe parentsindi erent.
Considemext an alternativeallocation x in which childrenwork and attend schml for the same
numkber of hoursasin ®g, but insteadof working in environmentB, they work in environment
A. This allocationis feasibleandyieldsa higherconsumptioreveltogetherwith a higherfuture
humancapital for children. It must be that x is strictly preferredto g by parentsin type B
environment. Since,in equiliium, they are indi erent between®, and Rg, by transitivity of
preferencesit mustalsobe that x is strictly preferredto R4, whichmeansthat parentsin type
A environmentrverenot optimisingwhenchoosing® 5, whichcontradictsour premise.The same
reasoningappliesto the casewhere! o = ! g. Henceit mustbethat!g > ! . =

Proposition 4 impliesthat when parents are altruistic towards their o spring and are aware
of the harmful e ects of child labour in industry B, this industry must pay a higherwagethan
industryA to attract child labourers.In otherwords, in spite of poverty, altruistic paentswould
not sendtheir childrento work in the \bad" industry unlesshereis compensation.As a matter
of fact, it is the needto alleviatepover, combinedwith the liquidity constraintin nancing
educationthat make suchmonetay compensationacceptablédo altruistic paents. How highthe
wagein industry B needsto be in order for parentsto be indi erent betweenindustriesis an
important question,to whichwe turn now. Denoteby (! o;!g)="!g ! A therequiredwage
compensation.The following carollary to proposition4 chaacteriseghis wagecompensation.

Corollary 2 Underassumptiond.-3 and conditions(12) and (13), the wagecompensationnec-
essa to male parentsindi erent betw#eenindustriesA andB is suchthat:

(Faite)> ( +1a) 57— (24)

Proof. Givenassumptiond-3,theterm ( o g)=(1+ ) is strictly positive. Furthermae,
that parentsare indi erent betweenindustriesmplies:
h+1a+( +1a) A _ + 1A

h+lg+( +!g) 5  +!3 (25)

i
1A < 1implyingthat:

+!g

Sinceby proposition4,! g > ! o, we have
h+1a+( +14) A
h+!g+( +!5) 8

The resultthen simplyfollows from apgopriately re-arangingterms. m

The next proposition further chaacteriseghe equilisium time allocation and its impact on

< 1

the accumulatiorof humancapital.
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Proposition 5 Underassumptiond-3 and conditions(12), in equilisium, childrenworking in
industryB receivemare schmling than thosein industryA, but accumulatdesshumancapital.

Proof. To provethe rst claim,it su ces to shav that eg > e, whenevethe aboveconditions
hold. Supmsenot, i.e.,eg  ex. Usingthe de nition of , and(14), this weakinequaliy can

be re-written as:
( hls !'a) B A,
( +!'s)( +1a) '

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

(26)

since(  h)(!s !a)> 0, inequilisium. To provethe secondclaim, we haveto shav that
hQ > h3. Supmsenot, i.e.,h h3. Using(15) andre-arangingtermsyields:

h+!la+( +14a) A +1a B sho _ +1!a
h+!lg+( +!3) B +1g Ao aho  +1p
by asgumptior#Bt. It followsfrom (25) that:
+ 1A + 1A
+1g +1g°

Since < 1 by de nition, this contradictsthe factthat ! g > ! 5 in equilisium. m

Taken literally, proposition5 might leadto the conclusiorthat a banon type B child labour,
in the spirit of ILO ConventionC182,would be humancapital enhancingn poor countriesand
likely welfare improving. The point we wishto male, hoaever,is that sucha conclusiorshould
not be validatedirrespective of the labour market consequencesf reducedemplymentoptions
for children. One shouldkeepin mind that, in a poor economy childrenhave higher human
capital prosgects, 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 orderto help
support the household.To the extentthat both typesof child labour would havecoexistedabsent
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 drive down the wagein this market.
How this declinein child labour wagewill a ect welfare needgo be caefullyassessedn Section
4, we providea thoroughwelfare analysis.Sincemuchof the wagedrop dependson the numker
of childrenworking in both industrieshonever,we rst chaacterisethe equilisium allocation of
child labourers.

2.1  Equilibrium Allo cation of Children Workers
Combiningequililsium conditions(21) and (23) yieldsthe numker of childrenin industryz:

n= — (1 &) (27)
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Obviouslyhon manychildrenare activein eitherindustrydependsupon the equililsium child
labour wage pro le, a chaacterisationof which is therefae key to our understandingof the
distribution of child labourers. Equililrium conditions(i), (ii), (iv) and (v) imply that the equi-
librium child labour wagepro le (! a;! g) solvesthe following systemof two equationsand two

unknavns:
8
< (alg)=0 (28)
. ("asle) =

where:

h
('a;!'s) h+t!a+( +'a) A +!AI

) h+!B+( +!B)B +!B
(' a;!B) 1 1+ )(+'a) + 1+ ) +!'g) )
"AEB Ta O WO+t a) e T W +T)(AF 8)

= g=aand =( a)

The paameter is a measureof the relativeproductivity of type B child labour: > 1 means
that, ceterisparibus, child labour is relativelymare productivein type B maket. As one can
expect, the valueof  will be important in the wage di erential between both types of child

labour. It will therefae be a key parameterin the welfare analysisof the ban. System(28)

is clealy non-linea, andthereis no hope of obtainingan explicit analyticalchaacterisationof

the equilibium wage pro le. However, sinceboth equationscompising the systemare linealy

independent,a solution,hencean equililsium, always exists.

Usingequation(27), the equilibium numker of childrenemplgedin eachindustryis givenby:

8
<npng= ! — (r )(+'s)
's ¢ h+( +1s)2+ B) (29)

Nn=1 ng

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 coexistencenf both typesof child labour is drivenby povert. In our model,
this amountsto banningindustryB, thusleavingindustryA asthe solesourceof emplymentfor
children. The welfare evaluationwhichwe want to report herehighlightsthe following ndings.
Much of whetherthe ban on the worst forms of child labour is welfare improvingdependson the
extent of the economy-widédhumancapital externaliy. In the extremescenao, in whichthere
is no suchexternaliy, we shav that the banon type B child labour is always welfare reducing.
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The banimpliesa reductionof child labour wage on the remainingmarket and imposesa new
constrainton parental choices. In the opposite scendo, in which there exist human capital
spillovers,one would expect the conclusionto be lessstrong. Sincethe externaliy introduces
non-lineaities in our model, we revertto numericalexampledo shav that, for otherwisevery
reasonabl@arameterchoicesjt takesimplausiblystrongexternaliy e ects for our conclusiorto
be reversed.We now derivetheseresultsstep by step. After somepreliminay discussionsye
focuson both scenaos descriled above.

To analysethe welfare e ects of the ban on type B child labour, we compae the parental
valuesobtainedrespectivelyin absencef the banandwhenthe banis enfaced. It is important
to notethat absentthe ban, paentsachievehe samelevelof welfae irrespectiveof the industry
in whichtheir child is emplged. Indeed,in equililsium, parentsare indi erent asto whichform
of child labour their child shouldsupply Therefae, in absencef legislativeintervention,we can
measurehis welfae levelby the valueaccruingto a paent who choosesindustryA. Using(4)
and (18), this valuecan be written as:

V hiALAh® = @+ )Infh+1a+ ( +1a) a]  In( +14)
h i
+ In 1+ h° +Rqa; (30)

whereV h;A;!1 a;h® =V hiA; 1 A;1+ (W9, andh®= nah8 + ngh:

When the ban is enfaced, industry A becomesthe only emplyment option for children.
Hencefah, variableswith an asterisk( ) denoteequilisium variablesafter the selectiveban is
imposedon industryB; ! , is thusthe child labour wageresultingfrom this institutional change
andh® = h®, the resultingeconomy-widaveragehumancapital.

LetV (h;!,) bethe valueaccruingto the regresentativeparent whenrestrictedto industry
A:

V(hita) = (I+ )Infh+la+ ( +1,) Al
N +1)+ In[l+ (M) + Ra: (31)

Therefoe, the netvalueaccruingo a parentfrom supporting the banonindustryB, # (h;! 5;! a;!8) =
V (h;!s) V(h;Aa;!g), isgivenby:

" # !
0o _ h+1,+(+1,) a t 1,
#(itaitate) = (I+ Jn h+la+( +14) A n + 1A
2 03
nalt (Mg, (32)
1+ ho
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For parentsto bene t from the ban, it must be that the above expessionis positive. Due to
diminishingreturnsto labour in industry A, it is clea that ! , < ! o. We are now equipped
to tackle the welfare analysis. We reviewsuccessivel{iwo scenaos, onein whichthereis no
externaliy asseiatedwith humancapitalaccumulationonein whichthereis.°

3.1 No Externalit y

A world without humancapital spilloversjn our model, is onein whichper capitahumancapital
hasnoe ect ontherate of technicabrogress.Moreftarmally thisiimpliesthat forallh, (h)= |,

where 0. Consequentptheratio [1+ (h%)]= 1+ h° equalsl, sothat the netvalue
from supporting a banon industryB reducedo:

h+1,+( +1,4) A +ha
h+!ta+( +14) a n +1a 7 (33)

# (hlataste)=(@+ )In
We can state and prove our last analyticalresult.

Proposition 6 Undercondition(12), in absencef externaliy, banningthe worst forms of child
labour is welfare reducing.

Proof. We want to shaw that # (h;! o;! a;!8) < O, whenever (h) = for all h. This
amountsto shaving that:

=(1+
h+la+( +14) A 1, D)

h+1a+( +14) A + 1, (34)

Now since! 4, < ! o, dueto diminishingreturnsto child labour in industryA, we have:

|
o1+ )
!A

>
+ 14 + 14

usingthe factthat 2 (0;1). Thus,to shav that condition(34) istrue, it su ces to shav that
the following inequaliy holds:

h+!la+(+14) A 1A
h+la+( +14) A + 1A

It canbe establishedhat the latter conditionreducedo:

ta ) h)<O

whichis true since! , < ! o, andcondition(12) is satised. =

Owhich scenariois more plausible is an empirical matter.
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Notethat condition (h) = , 8h, meanghat the rate of technicalprogresss exogenouand
independentof per capita humancapital. In suchan environmentbanningthe worst forms of
childlabour is counter-poductive. In an environmenin whichthe rate of technicalprr(])gressjoeis
dependupon the levelof per capitahumancapital, honever,theratio[L+ (h%)]= 1+ (h9
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 empiricalinvestigation,as well
as whetherthere is an economy-widdhuman capital externaliy. The following sectionsolves
numericalexamplego illustrate the welfare consequencesf the ban underthis scenao.

3.2 The Externalit y Scenario: A Numerical Analysis

In an environmentwith human capital externaliy, the net gain fLom supporting the ban on
industryB hasthe mare generaform givenin (32). If theterm In (1+ (h?))=(2+ h°)
is non-positive, the resultsof subsectiord.1 hold and the conclusionis immediate. The sign of
that term, however,is not straightfaward. Numericalexamplesre neededo assesshe welfare
e ects of the banin this case. For our numericalanalysiswe selectpaametervaluesin such
a way that assumptiond 3 hold, in additionto all the conditionsunderlyingour propositions
andcaollaies: =40 h=05 ;hg=1, o= g =10 A= 150 and A=10. We choose

= 05 in accadancewith estimatesfrom the empiricalliterature on the intergenerational
discountrate. In addition, we set = 0:6, implyingthat the elastici{y of productionto a
changein the demandfor child labour in industry z is 60% which is quite realisticfor most
labour-intensiveechnologiesFinally in line with Galo & Moav (2000), we choosethe following
functionalform for the rate of technologicaprogress:

(h9 = ho;

with' = 0:9, and 2 f0:010:05 0:1g. This choiceof paameters,purposely givesa lot of
weightto the externaliy. The rate of technologicaprogresampliedby our paametrisationis in
the neightmurhood of 20%when = 0:01, 100%when = 0:05and200%when = 0:1. We
shav that evenfor thesehighly implausible gures, there s little chanceof nding the banon
the worst forms of child labour to be Pareto improving.

Basedupon thesevalueswe solvesystem(28) to obtainthe equilibiumwagepro le (! o;! g).
We next computethe levelof humancapitalaccumulatedy a child emplged in eitherindustry
usingequation(16). The distribution of childrenacrossindustriesis then obtainedfrom (29),
whilethe averagduture humancapitallevelin the economyfollows from (22).
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For valuesof between0.5and 1.6, the rst six columnsof Table1 chaacteriseconditions
on the child labour market prior to the ban. Note that for < 1 labour productivity is higher,
ceterisparibus, in industry A than in industryB. The reverses true for > 1. The di erence
betweencolumns3 and 2 in Table 1 is the wage premiumfor the worst forms of child labour.
The interestedreadercanverifythat this premiumsatis escondition(24). Columns4 and5 give
the distributionof childrenacrossndustries.Column6 reports the averagenumancapitalin the
economyabsentthe ban.

The nexttaskis to computethe net parental value,# (h;! 5;! a;! ), from supporting the
banonindustryB, using(32). Assumingenfacementof the ban, all child labourersnow work in
industryA, therefoe ny = 1. The newequilisiumwageisthengivenby ! , = A (1 €,) o
Usingthe above speci ed paametervalues,this new equilisium wagelevelis ! , = 6:36 car-
respndingto a levelof per capita humancapitalhQ = h® = 30:203 Columns7-9 of Table
1 report the net welfare gain from banningthe worst forms of child labour, for valuesof the
externaliy paameter equalto 0.01,0.1 and0.5 respectively

Following our computationsabove, it appeas clealy from Tablel (6th column)that the ban
on the worst forms of child labour is humancapital-enhancingThis might be one of the reasons
why sucha banappeas intuitively compelling. The last two columnsof Tablel, hovever,draw
a completelydi erent picture. For the banto be welfare improving, it takesvaluesof externaliy
paameter implausiblyhigh. For any valueof suchthat the impliedrate of technological
progresss lessthan 100%,the banis welfae reducingt!

This numericalexerciseshavs that the welfae consequencesf banningthe worst forms of
child labour are non-trivial. In particular, if a reasonablenumkber of childrenare involvedin the
activitiesto be bannedthe dropin child labour wagesmight leadto a worseningof the condition
of poor familiesand a reductionin the number of hourschildrenspendat schal. Admittedly
the averagehumancapital in the economymight end up greater,but the processtowards this
resultmight turn out to be sccially very painful 12

1 This conclusionis very robust to parameter changes.
2In the analysis above, we only consider interior solutions to the parerts' problem. The only casesin

which parents in our model would go to the corner solution (with no schooling) , are casesof extreme poverty
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.qg., 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 suc a state of
despair, banning the worst forms of child labour would not necessarilybe a Pareto improvemert.
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4  Discussion and Conclusion

Whena banis usedasthe soleinstrumentto eradicatethe worst forms of child labour, policy
malkersrun the risk of mixingchild labour resultingfrom a choiceand child labour resultingfrom
enslavemenor deception. Choiceby childrenor altruistic parents would disapga if economic
conditionswerebetter. Povery alleviationtechniquesvould eliminatethat segmenof the worst
formsof childlabour. Neglectingoetter focusedpolicieswould amountto punishinghosewhose
miseryis so stak that harrible forms of child labour becomethe best option. For child labour
resultingfrom abuse{ e.g.,deceiveaentsor abductedchildren{ enfacementof bans,exist-
ing or other, could be the appopriate complement. We want to argue, honever,that poverty
alleviationmeasuresvill alsoreducethe incidenceof suchcrimes. Povery makesabductionand
deceptioreasier.Abductedchildrenare oftentimessobecausehey are left roamingin the streets.
Deceptionis facilitatedif parentsare naive,uneducatedand drivenby poverty to consider ers
by perfectstrangergo look after their child.

Clealy, aninternationalconsensusen the eliminationof the worst forms of child labour is easy
to reach| it is marally compelling. Our point is that usinglegislationsuchas ILO Convention
C182for this purpose,honever,may do mare harm than good. By curing the symptoms,one
may fail to addressthe causesof hamful forms of child labour, of which poverly is a non-
negligeableomponent. Povery alleviationmeasuresre thus a much better suited and mare
naturalmechanismin fact, blindly banningharmful forms of child labour would be ignaing that
suchactivitieshavean economicaole, that of keepingthe wage for other forms of child labour
su ciently highto helppoor families nance their children'seducation.

A food-for-educatiornprogram,honever, might helpboost support for a ban on harmful forms
of child labour. Becausdt relaxesthe liquidity constraintof the poor, this food-for-education
programmay inducemare time spent at schml, whichmay be su cient to o set the negative
e ects of the suddenncreasen the supplyof childlabourerson type A job market, followingthe
ban. The presentmodel, honever,is not equipgedto take into accountthe adversee ects food-
for-educationprogramsmay haveon fertility decisionsfor instance,or the stigmathat may be
attachedto them, often leadingparentsto disregad the optionto subscrile to them. Moreover,
food-for-educationprogramscannotbe evaluatedn a patial equilibium setting. The question
of their nancing needso be addressedyhichmay temper our conclusion.One canarguethat
such programsshouldbe nanced by internationalaid. Pallage& Zimmermann(2003) have
studiedthe possibiliy to useinternationaltransfersto buy out child labour. They quantify the
Pareto optimal transfersand shav that the eliminationof child labour, though possible,is not
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a shat term objective. The transfersneededo immediatelyeradicatechild labour signi cantly
exceedhe willingnesgo pay of rich countries.

We worked throughoutwith the assumptiornof identical parents. One might argue that this
lack of heterogenejt in the distribution of humancapital acrossparents weighsheavilyon our
results. Suchis not the case,however. If our resultsindicate a welfae reducingban, and
the country satis es a conditionresemblingCondition (12), it impliesthat mare than half its
populationwould su er from the ban on the worst forms of child labour. The ban, in such
country would therefae neverbe pat of a voting equililsium.

Our resultsshouldnot be interpgreted as suggestinghat child prostitution or dangerousvork
are good and shouldbe encouraged.They suggestthat theseactivitieshavean economicrole
in poor countrieswhichcannotbe ignaed. Banningthem without taking apgropriate stepsmay
haveadversee ects on the well-being of families.
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Table 1: Resultsfrom the numerical analysis

N I'g Na Npg ho # ( = 01) # ( = 05) # ( = 1)
05 649 1148 095 0:05 30038 1.08 10° 242 104 164 104
0.6 656 1156 093 007 29948 172 10°3 423 104 2:047 10*
0.7 665 1166 090 0:10 29839 257 10°3 710 104 1:.88 104
0:8 677 1179 086 0:14 29711 364 10°3 112 103® 097 104
09 690 1195 0:82 0:18 29571 496 10°3 173 103 1.60 10 *
1 707 1214 077 023 29420 657 103 256 103 6:08 10 ¢
1.1 726 1235 072 028 29265 849 10°3 367 10°3 1:33 10°3
1:2 7:48 1260 067 0:33 29112 1:08 10 2 514 10°3 240 10°3
1:3 7:72 1288 062 0:38 28965 1:34 102 6:98 103 387 10°3
1:4 800 1319 057 043 28828 1:63 102 924 10°3 577 10°3
1.5 830 1353 052 048 28708 1:.97 102 1:20 102 818 103
1.6 863 1391 0.47 0.53 28.605 2:34 102 1:59 10 2 111 102
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