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Abstract:

In this paper, we show how coordinationfailuresmay explain theprevalenceof child labor in developing

countries.Wedosowithin asimplegame-theoreticsetup.Child laborarisesin ourenvironmentbecauseof

thelackof acoordinationmechanismbetweenparentaldecisionsto investin thehumancapitalof theirchil-

drenandfirms’ decisionsto investin skill-intensive technology. Governmentalpoliciesthathelpcoordinate

expectationsshouldleadto thedisappearanceof child labor.
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1 Intr oduction

In this paper, we show thatchild labormayarisebecauseof thelack of a coordinationmechanismbetween

parentaldecisionsof sendingtheir childrento schoolandfirms’ decisionsto investin theadoptionof skill-

intensive technology.

Ourargumentreliesonthefollowing facts.First, in anenvironmentin whichchildren’s timehasaneconom-

ic value,educatingchildrenpresentstheparentswith anopportunitycost[Rosenzweig(1990)].Second,the

rewardfrom children’s educationwill arisein thelong termprovidedfirmshave investedin technologythat

requireshigh-skill workers in the meantime.Third, investingin an economywith low humancapitalis a

risky venture.

Thesimpleone-shotgamedepictedin Figure1 betweenafirm andparentscapturestheabove factsandmay

be usedto guideour argument. In eachbox, the first andsecondnumbersarerespectively thepayoffs of

parentsandthefirm. Weshouldthink of themasutils.

Figure1:

Firm

Invests Doesnot

Child labor
��������� ���	�

Parents

Education 
 �����
� ���
���

In thisgame,therearetwo Nashequilibriain purestrategies.1 In thefirst one,parentschoosenot to investin

humancapitalandthefirm not to investin skill-intensive technology. Thesecond,which Paretodominates

the first, hasboth parentsandthe firm invest. Although both equilibria aretrembling-handperfectin the

senseof Selten(1975),reachingtheParetosuperiorequilibriumis no easymatter. In additionto theusual

assumptionson therationalityof agentsandthecommonknowledgeof thatrationality,2 it requiresno less

thanthefollowing propositions:

1Note that thereis alsoa Nashequilibrium in mixed strategiesin which the firm investswith probability �� andparentssend

their childrento work with probability �� .
2A propositionis commonknowledge amongplayersif it is known to all players,it is known to all playersthatall playersknow

it, andsoonad infinitum.
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1. Thefirm believesthatparentsareinvestingin theeducationof children.

2. Parentsbelieve thatthefirm is willing to invest.

3. Both thefirm andparentsthink thattheotherthinksthatthey think theabove,etc.

Shortof any of theserequirements,theParetooptimalNashequilibriummaynot beattained.In particular,

it is sufficient that parentsdo not quite trust the firm for a socially bad outcometo arise. Eachplayer

would want theotherto move first, yet investmentin physicalor humancapitalrequiressubstantialtime-

to-build. For thesereasons,coordinationmaybeat fault. Governmentalinterventionmaybenecessaryto

helpcoordinateexpectations.By establishingmandatoryeducationprograms,for example,thegovernment

will senda signal to firms that investmentsin humancapitalarebeingmade. Without suchcoordination

mechanism,parentsandfirmsmaynever choosethesociallyoptimalactions.

Naturally, this simplegameis hardly a good representationof the actualgamebetweenparentsanden-

trepreneurs.Yet it providesa goodillustrationof thecoordinationproblem.Thenecessarycoincidenceof

beliefsanditerationssuchas“I-think-that-he-thinks-that-I-think-that...” to reachthe Paretooptimal Nash

equilibrium may simply be too much to ask,especiallyif the costsof foregonechild labor are large for

parentsin theshort-run.3

Pointing to the Paretooptimal Nashequilibrium asa focal point in the senseof Schelling(1960) is not

sufficient for it to be reached.For many African countries,for example,thestatusquo is the “bad” Nash

equilibrium. In 1980the averageyearsof schoolingamongindividualsaged25 andup was1.5 in Sub-

SaharanAfrica, comparedto 9.1 in industrializedcountries. Ten yearslater, in 1990, the gapin average

yearsof schoolingbetweentheseregions hasincreasedfrom 7.6 in 1980 to 8.4 in 1990.4 On the other

hand,accordingto the World Bank (seeWorld DevelopmentReport1999/2000),during the period1980-

1990,averageannualgrowth of industrialvalueaddedwasadismal0.9%in Sub-SaharanAfrica, compared

to 9.5% in EastAsia and the Pacific for the sameperiod, suggestinga lack of technologicalchangein

the former. Finally, the InternationalLabor Organization(1998)reportsthat child labor is mostly a rural

phenomenon:70%of all child laborersareinvolved in agriculturalproduction,in regionswherefirms are

typically non-existent. All thesereasonssupportour argumentthat the statusquo in African countriesis

an equilibrium with child labor andno investmentin skill-biasedtechnology. Seekingthe “good” Nash

equilibrium impliesa changeof behavior by all players.Thegoodequilibriumwill only be reachedif all

3TheParetooptimalNashequilibriumis evenmoredifficult to achieve if we considertheneedfor coordinationamongparents.

Indeed,parentsmayfacefreeriding incentivesin thefollowing sense:removing your child from thelabormarket,ceterisparibus,

hasa positive effect on thewageof childrenremainingon thejob.
4Source:UNDPannualreport,1991,1992,1993.
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playershave theproperexpectationsaboutthebehavior andtheexpectationsof theothers.Sincethecost

involved in thetransitionfrom thefirst to thesecondequilibriumis substantial,it mayactasadeterrentfor

someor all of the players. The weight of pastbehaviors andthe risk involved in changingbehavior may

make thestatusquoa muchbetterfocalpoint thantheParetooptimum,in thisparticularcase.

For parentsto find it optimalto chooseeducationin thegameof Figure1, it is necessarythatthey assigna

subjective probabilityto thefirm investing,higherthanonehalf. This is theonly rangeof beliefsconsistent

with achoiceof sendingchildrento schoolin thisgame.Reasonswhy beliefscouldbedifferentabound.

First,sincein mostAfrican countriesthereisn’t apasthistoryof firms investingin technologiesthatrequire

skilled labor, parentsmay be inclined to considerthis event a low-likelihoodevent. Moreover, sincethe

firm itself is ableto infer that, for educationto be a rationaldecision,parentsneedto assigna subjective

probabilityof at leastonehalf to its choiceof investing,thefirm mayitself puta low subjective probability

on this possibility given the history behindthe game. In suchcase,given its beliefs, and its beliefs of

theothers’beliefs,thefirm mayfind it optimal not to invest in theeconomy. Parentsareableto infer the

reasoningof firms,whichpushesfurtherdown thesubjectiveprobabilitythatthefirm will invest.Giventheir

beliefsparentsmayfind it optimalto stick to child labor. Wehave thusillustratedaway thecoordinationof

expectationsmaytake place,leadingto theNashequilibriumwith low humancapitalandno investment.

Second,parentsin the gameof Figure1 areable to observe that investmenton behalf of the firm is far

morerisky thanno investment.Parents’assessmentof the subjective probability that the firm will invest

will reflectthis observation. Similarly, thefirm is ableto observe thatchild laborfor parentsis a lessrisky

choicethaneducation.Again,thefirm’ssubjective probabilitythatparentswill sendtheirchildrento school

will reflectthisobservation.Now thefirm knowsthatparentsknow thatinvestingis risky. Parentsknow that

thefirm knows thateducationis risky. If anyonehasany reasonto suspecttheothersto bequiterisk-averse,

theformer’s subjective probabilitythatthelatterwill takearisky decisionwill bedownplayedsubstantially.

As a consequence,they themselveswill make thelow risk decisionasa bestresponseto their belief of the

others’behavior.

Child labor arisesin this environment,not necessarilybecauseof a failure to coordinateexpectationsand

actions,but ratherbecauseof eithera coordinationof playersto the Paretodominatedequilibrium, or an

inability of playersto coordinatetowardstheParetosuperiorequilibrium.

Our argumentrelieson theassumptionthateducationis only worthwhile if thereis a market for high-skill

laborat theexit. This market, however, will only develop if firms investin technologythatrequiresskilled

labor. Thataneconomy’sdeficiency in skill-intensive technologiesmayberelatedto deficienciesin individ-

uals’ investmentin humancapitalhaslong beenrecognized.Worksby Lucas(1988,1990)lendsubstantial
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supportto this fact. Becauseof the interdependencein the incentives for both forms of investment,an e-

conomycanbecometrappedin a low-skill, child-laborequilibrium,dueto themarket failureto coordinate

agents’complementaryinvestmentdecisions.

How economicagentscoordinatetheir choicesandtheir beliefsso as to converge to oneoutcomerather

than others,is a very difficult question. A large body of researchhasfocusedon this issue. Bicchieri

(1993)providesa thoroughsurvey of thatfield andestablishesthenecessaryrequirementsfor a givenNash

equilibriumto bereached.Beliefshave centerstagein theprocessof coordination.5

Therestof thepaperis organizedasfollows. In Section2, webriefly discussotherpossibleexplanationsfor

child laborthathave beenraisedin theliterature.In Section3, we build a moregeneralmodelin thespirit

of this introduction,andcharacterizethesetof equilibria. In Section4, we discusspolicy implicationsand

conclude.

2 The origins of child labor

Severalexplanationshave beenproposedfor theuseandprevalenceof child labor in developingcountries.

In Basu& Van (1998),parentsdislike child labor, but aredriven to it to make endsmeet. Dessy& Ven-

catachellum(2000)develop a modelwherechild labor in equilibrium comesfrom network externalities.

Pallage& Zimmermann(2000),in a two-countrymodelwherechild laborin onecountryexertsa negative

externalityon theother, explorethepossibilitythatchild laboror ratherits banmaybeusedstrategically so

asto extractaform of compensationfrom theothercountry. Basu(1999)providesasurvey of possibleother

causes,includingsocialnorms[a modelthat incorporatessocialstigmaandtheneedto conformis found

in López-Calva (1999)]. Genicot(1998)builds a theoryof child labor basedon efficiency wages.Baland

& Robinson(2000)show thatchild labormayarisebecauseof commitmentproblemsbetweenparentsand

children.In thepresentpaper, weexploreanotherexplanationfor theprevalenceof child laborin poorcoun-

tries which is likely to be key in the presenceof multiple equilibria: the absenceof explicit coordination

mechanisms.

Our paperdiffers from previous studiesalso in otherdimensions.On the welfareside,eliminatingchild

5Coordinationandtheselectionof equilibriaarethemotivationsbehindAumann(1987)andHarsanyi & Selten(1988)’sessays.

AumannadoptstheBayesianview thatbeliefsaboutthestrategiesopponentsareplayingcanbeformalizedby probabilities,and

offershis correlatedequilibriumconceptasa way to reconcilegametheoryandBayesianrationality. Theorigin of beliefsis not

explained,however. Harsanyi & Seltensuggesta gamesolution conceptthat always reducesthe numberof equilibria to one.

Uniquenessof equilibrium,however, withoutanappropriatesetof beliefsby theplayers,is noguarantee,thatthatequilibriumwill

bereached.
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labor is a Paretoimprovementin our model: both parentsandfirms benefitfrom its elimination,while in

Basu& Van(1998),it is not clearwherethe interestof firms stands.Moreover, we show thatcompulsory

education,combinedwith the properincentives, is often sufficient to warrantthe disappearanceof child

labor in our model. In Baland& Robinson(2000),banningchild laborcanbea Paretoimprovementin an

environmentwherechildrencannotcrediblycommitto transferpartof their (higher)incometo theirparents

in orderto compensatethemfor nothaving sentthemoutto work aschildren.However, sincetheemergence

of alternative mechanismsfor financingparents’retirementconsumptioncansolve thetransferproblemin

theparent-childrenrelationship,it is not clearin their modelwhetherbanningchild laborParetodominates

thepublicprovision of retirementbenefits.

3 The model

We studyaneconomywith two typesof agents,workersandentrepreneurs,a formal market whereadults

work andaninformal sector, wherechild labortakesplace.

3.1 The labor market

1. Workers

Theworking populationis madeof overlappinggenerationsof workers. In every period,a continuum1 of

workers is born. Eachworker belongsto a householdconsistingof oneadult (the parent)andonechild.

Workersareidenticalwithin eachgeneration.As a child eachindividual hasanendowmentof oneunit of

time outsideleisuretime. This time endowmentis allocatedeitherto work, or to schoolingfrom which the

child gainsproductiveskills whichmayenablehim to work asaskilledworker, whenadult.Thedecisionon

children’s time useis madeby theparent,andfor simplicity children’s consumptionis normalizedto zero.

Wedenoteby ����� � �����
� thefractionof a child’s time allocatedto receiving education.Educationis freeof

charge. Henceforth,all variableswith subscript
�

(respectively,
�
) denoteadults’ (respectively, children’s)

variables.

If a child spendsa fraction ��� of his time receiving an education,uponenteringadulthood,he will gaina

level of productive skill givenby thefunction �! "�#�
$ , where �&%!' � , �&% %�( � , and �! � $*) � . Theremaining

fractionof thechild’s time,
�&+ � � , will beallocatedto work in theinformalsector. Forsimplicity, weassume

thatincomefrom child laborsourcesis givenby therelation ,��-) �*+ �#� describingtheunitsof theunique

consumptiongoodthatachild whodevotesanamountof time
�.+ �#� to unskilledlaborcanproduce.6

6This correspondsto a situationwherechildrentake employment in the informal sector, for example,asstreetvendors,shoe
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The representative parentis risk-neutraland altruistic toward his child in the sensethat he caresabout

his child’s incomewhen adult, in addition to caring abouthis own consumption. The von Neumann-

Morgensternutility functiondescribingparents’payoffs associatedwith eachoutcome,is givenby:

/10 )2 43 0 +65 $ � 798;:=<?>�@  BAC�D$ �E� 7 ' ���C�GFH:IFJ�#�
where 3 0 denotesthe representative parent’s consumptionlevel,

5
is the subsistencelevel for adult con-

sumption,AK� denotesthenext periodrealizedlabor income,
7

is a positive preferencescaler,
:

is thetime

discountfactor. Eachparentalsohasan endowmentof oneunit of time which is inelasticallysuppliedto

work. A strategy for a parentis a choiceof child’s time allocatedto education,���L� � �����
� . A parentwith

laborincomeA 0 facesthefollowing budgetconstraint:

3 0 (HA 0 8  �.+ � � $ .
This budgetconstraintimpliesthat the foregoneincomefrom child laborsources,� � , is theonly (indirect)

costof educatingachild in thisenvironment.

2. Entrepreneurs

On the productionside, thereis a continuum1 of identical entrepreneurswho producea homogeneous

final goodaccordingto eithera skill-biasedtechnologyor onethat usesunskilled labor. We assumethat

entrepreneursarebornin sequencesof non-overlappinggenerationsandlive for two periods.

Thestructureof theformaladult labormarket follows Acemoglu(1994):assignmentis governedby a two-

sidedrandommatchingprocesswith an exogenousmatchingfunction andan exogenoussurplussharing

rule.7 Thetwo-sidedrandommatchingis one-to-onebetweenentrepreneursandadultworkers.Thesurplus

generatedby a match,which we denoteas M , is dividedbetweenthetwo agents,with a fraction NH�; ����� $
goingto theentrepreneur, while theremainder,

�O+ N , goesto theworker. Thelabormatchingis suchthat

no formalproductive resourceis left idle. Childrendonotenterthismatchingprocess.Whenworking, they

do soon theinformalmarket.

Assumethatin period
�
, thefirst periodof life of thefirst generationof entrepreneurs,all entrepreneursare

only operatingtheunskilled-labortechnology. Denoteby M 0 )QP , the total surplusgeneratedby a match

betweena worker andan entrepreneuroperatingtheunskilled-labortechnology
�
where PR' �

. In period�
, therepresentative entrepreneurdecideswhetheror not to devoteanexogenousfraction S of his shareof

polisher, luggagecarriers,etc,whichdoesnot requireany skill, norcontributeto skill formation[seeSwaminathan(1998)].
7For a similar model,seeRedding(1996). TheauthoranalyzestherelationshipbetweenR&D investmentsandhumancapital

accumulationwithin anendogenousgrowth modelandshows thatmultipleequilibriacanexist.
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period
�

surplusto theacquisitionof a skill-biasedtechnologywhich it will operatein period
�
. Acquiring

askill-intensive technologywill yield period
�

totalsurplusMT�-)UPWVYX�Z � �! "�#�Y$ � . Onceinvestmenthastaken

place,the technologywill last forever and it will be transmittedto the next generationof entrepreneurs.

Since�! � $K) � , if therepresentativeentrepreneurdecidesto devoteresourcesto acquiringtheskill-intensive

technology, shefacestherisk of a lossin theevent thattherepresentative parent,at period
�
, electednot to

investin his child’s acquisitionof productive skills (i.e., full timework is preferredto schooling).

In thecominglines,we characterizethesetof equilibria in this economy. To do so,we solve successively

theparents’problemandthefirms’.

Definition 1 (Equilibrium) A Nashequilibriumin pure strategiesin this modelis a choiceof pure strate-

giesfor parentsandfor firmssuch that (i) thechoiceof parentssolvestheir maximizationproblemgiventhe

choiceof entrepreneurs, and(ii) thechoiceof entrepreneurs maximizestheir objectivegiventhestrategy of

parents.

3.2 Bestresponses

1. Therepresentativeparent

To decidehow mucheducationthe child shouldreceive (if any), the representative parentchoosesa best

responseto all possiblechoicesby entrepreneurs.For the sake of presentation,we definean indicator

function [ takingvalue1 if entrepreneursadoptskill-intensive technologies,0 otherwise.Alternatively, [
canbeunderstoodastherealizedprobabilityassociatedwith theevent that therepresentative entrepreneur

will operatea skill-intensive technologyin period1.

Thenext periodlaborincomeof achild whoattendsschoolin thecurrentperiodfor a fractionof time �#� is

A �  "� ��\ [�$K)
]^ _  �O+ N!$`PaVYX�Z � �! "� � $ � if [a) �
 �*+ N!$bP if [a) �

Sincea child’s time hasan economicvaluein this environment,any strategy ���c' �
is risky for parents:

in theevent thatno firm investsin theacquisitionof theskill-intensive technology, thehouseholdwill lose

incomebecauseof theforegonechild labor.

Let �! "� � $K)U� � . Usingthebudgetconstraint,wecanrewrite therepresentative parent’s utility asfollows:

/10 ) � A 0 8d�O+ �#� +65��e� 7=8f:=<?>�@  BAK�g "�#� \ [�$�$ �
Now, supposetherepresentative entrepreneurplaysthestrategy [a) � , thentherepresentative parent’s best
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responseis describedasfollows,dependingon thesubsistenceparameter
5
:

� � )
]hhh^ hhh_
�

if ij( 5kel �  "i +65 $ if A Fm5=F i�
if A n 5

(1)

where A )o ��+ N1$`P +p�q+sr7 , it)o �q+ N1$`P 8u��+vr7 , and
r7 ) � 7w8f<x>�@  �.+ N1$`P �y: l � . Equation(1) is

obtainedby takingthefirst orderconditionsfor themaximizationof
/ 0

subjectto theconstraintthat [a) � .
Equation(1) impliesthat,evenwhen [z) �

, it maystill beoptimalfor therepresentative parentnot to send

his child to school. In particularif i{( 5
, it is optimal, from the point of view of the parent,to favor

child labor (i.e., ���w) �
). This resultis consistentwith theso-calledLuxuryAxiom[Basu& Van(1998)].

It implies thathouseholdsurvival considerationstempertheextent to which coordinationproblemsarean

issuewhenit comesto decidingonchildren’s timeuse.TheLuxury Axiom in thisenvironmentimpliesthat

for very poorhouseholds,coordinationproblemsarelessof anissue.8

Supposenext thattherepresentative entrepreneurplaysthestrategy [a) � . Thentherepresentative parent’s

bestresponseis to choose� � ) � , evenwhen
5|F i . Clearly, subsistenceis no longeranissue,sotheonly

reasonwhy parentsdo not sendtheir childrento schoolis that they anticipatethat thefirms will not invest.

Coordinationof investmentdecisionsis at fault in this case. Thereforein order to keepthe focuson the

issueof investmentcoordinationbetweenagents,we specializetheanalysisto thecasewhere
5 (uA . The

following assumptionguaranteesthatthis conditionis alwayssatisfied:

Assumption1
5 ) � andtheparametersN ,

:
,
7
, and P satisfy  �.+ N1$`P +Jr7 ' k .

Assumption1 alsoimpliesthatif therepresentative entrepreneurplaysthestrategy [a) � , therepresentative

parent’s bestresponseis to play thestrategy �#�-) �
.

2. Therepresentativeentrepreneur

Let }G ~ST$ denotethenetvalueof theentrepreneurwhenshechoosesto invest(i.e.,a fraction S of theperiod�
surplusis devotedto theacquisitionof theskill-intensive technology).Then:

}c ~ST$K)
]hhh^ hhh_
N�P �?�O+ S 8f: VYX�Z� "���
$ � if ���O' �

N�P �?�O+ S 8f:T� if ���-) �
(2)

8Althoughcoordinationis neverguaranteed,theconditionsnecessaryfor coordinationaremorelikely to besatisfiedwhenthere

is auniqueequilibrium.
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where N denotesthe constantfraction of the realizedsurplusgoing to the entrepreneur,
:

is the time-

discountfactor, commonto the parents.The term N- �w+ S�$`P denotesthe representative’s entrepreneur’s

period0 surplusnetof theamount NTS�P � investedin theacquisitionof theskill-intensive technology. The

term N : PaVYX�Z! "�#�Y$ is the presentdiscountedvalue of the period 1 surplusaccruedto the representative

entrepreneur.

On theotherhand,if therepresentative entrepreneurchoosesnot to invest(i.e. Sz) � $ , thevaluefor herof

playingthis strategy is givenby:

}c � $K)JN�P; ��8f: $ � (3)

whatever thestrategy playedby therepresentative parent.Since }� � $�'�N�P �?�*+ S 8f:�� , if therepresenta-

tive parentplaysthestrategy ���.) � , therepresentative entrepreneur’s bestresponseis to play [�) � . And

aslong as ��� satisfies
� VYX�Z� "���
$ +��
�y: ';S , [a) � is therepresentative entrepreneur’s bestresponse.

3.3 Equilibria

Let �H) � VYX�Z� � $ +��
�y: . Wearenow readyto statethefollowing proposition:

Proposition 1 Let assumption1 hold. (i) If SH'd� , there existsa uniquepure strategy NashEquilibrium,

where no agent invests(i.e., [J) �
and ����) � $ . (ii) If Sp) �

, there existsa uniquepure strategy Nash

equilibrium,where bothtypesof agentsinvest(i.e. [I) �
and ���q) � $ . (iii) If

�WF S;(U� � there exist two

pure strategy Nashequilibria, onewhere no agentinvestsandonewhere bothtypesof agentsinvest.

Proof. Theproof follows from assumption1.

In caseof a uniqueequilibrium,thoughcoordinationis notguaranteed,it requiresmuchfewerassumptions

than in the caseof multiple equilibria. All that is neededfor a coordinationof expectationsandactions

towardstheuniqueequilibrium,is thatplayersberationalandthattherationalityof otherplayersbecommon

knowledge. Sincetheseassumptionsare typically madein economics,we will ignore the coordination

problemsin caseof asingleequilibrium. In thefollowing section,wediscussthepolicy implicationsof our

results.

4 Policy implications and concluding remarks

Our resultsreadasfollows: if thecostof investingin skill-intensive technologyis eitherprohibitive or nil,

thenonly oneequilibriumexists,with no investmentin thefirst case,andinvestmentin thesecond.If the

9



costof suchinvestmentis reasonablecomparedto its futurereturns,thentwo equilibriastandout, oneis a

no-education/no-investment equilibrium,theotheroneis Paretosuperiorandcharacterizedby bothtypesof

investments.There,theproblemof coordinationis at its peak.Wehaveall reasonsto believethatinvestment

in skill-intensive technologyis seldombeingmadein Africa [World Bank(2000)].Thestateof educationin

Africa is very poor [UNDP (1994)]andchild labor is abundant[InternationalLaborOrganization(1998)].

Giventhebulk of evidenceon thesefacts,we arguethatparentsandpossibleinvestorshave formedbeliefs

consistentwith thesefacts,in whichcasecoordinationwill takeplace,but actionsandbeliefswill bedirected

towardstheParetoinferior equilibrium. As we have arguedin theintroduction,this equilibriumis alsothe

statusquofor many African countries.Moreover, a playerwho deviatesfrom this equilibriumassumesall

therisks.For all thesereasons,we think thattheParetoinferior equilibriumis themostlikely in absenceof

governmentalintervention.

The governmentcanexert a key role in helpingexpectationsto coordinate.Compulsoryeducation,bans

on child laborandinvestmentsubsidiesarethreeinstrumentsat its disposal.On theonehand,compulsory

educationandbanson child labor, will helpsenda signalto possibleinvestorsthat investmentsin human

capitalarein theprocessof beingmadeandthathighly skilled laborwill beavailablein thefuture. Invest-

mentsubsidies,on theotherhand,canmodify parents’perceptionthatfirmsarenot investingin skill-biased

technology.

We investigatetheusefulnessof eitherinstrument,dependingon thesetof equilibria. Legislative interven-

tion alone,eitherin theform of a banor of compulsoryeducation,will becounter-productive in case(i) of

Proposition1, that is if thecostof investmentis very high. Instead,an interventionthatsufficiently subsi-

dizestechnologyadoptionandimposescompulsoryeducationcanjolt theeconomyfrom thebadequlibrium

to thegoodone. In thatcasefor example,a subsidyequalto S , if implementable,will besufficient to take

theeconomyfrom the‘bad’ equilibriumwhereno oneinveststo the‘good’ onewherebothtypesof agents

invest. On theotherhand,a subsidythat is just large enoughto bring theadoptioncostswithin the inter-

val  ���  4VYX�Z �  �.+ N!$`P +ur7��&+�� $ :T� can,whenaccompaniedwith compulsoryeducationlaws,alsojolt the

economyfrom the‘bad’ equilibriumto the‘good’ one.

In case(ii) of Proposition1, legislative interventionis redundant,while thislegislationalonecanbesufficient

in case(iii). In case(iii), moving to make educationcompulsorywill sendthesignalto entrepreneursthat

humancapitalwill be available in period1, which will inducethemto invest in acquiringskill-intensive

technologies.

Note that all theseresultsrely on assumption1, which guaranteesthat survival is not an issuein this en-

vironment. If this assumptiondoesnot hold, it is not clear that either subsidizingtechnologyadoption

or imposingcompulsoryeducationcansuccessfullycoordinateinvestmentdecisionssinceparents,in this

10



case,needchild laborto ensuresurvival. To moveawayfrom apoverty trap,aminimumrequirementis that

familiesneednot focusonsurvival.
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