Are Adults in Demand When Children Leave the Land?
Evidence from Rural Mexico

Abstract

Do employers substitute adults for children, ottldey treat them as complements? Any
policy to reduce child labor depends on the ansavénis question, but any empirical
strategy to answer it must overcome two obsta¢lgsvhatever program reduces child
labor supply must have no direct impact on adllotademand. (2) Any program that
changes child labor supply will almost certainlfeat adult labor supply — therefore,
changes in adult labor demand must be identifigdout assuming constant adult labor
supply. | hypothesize and establish that schodxjgeriments can reduce child labor
supply without directly affecting adult labor dendanFurthermore, my strategy can
identify changes in adult demand without assumongstant adult supply, by analyzing
coordinated movements in price and quantity. Amgythis strategy to a Mexican
schooling experiment, | find that a decrease itddireld work participation is
accompanied by an increase in adult labor demaihds increase was not directly caused
by treatment money reaching employers: there werggnificant effects on food prices,
hectares of land used, or harvest size. Furthexntioe wages of healthy non-treated
adults living around children who stopped workitgpancreased, suggesting that
treatment-related health increases were not refigerier the wage change. Thus, the
fall in child labor supply caused the increasedalalabor demand: in other words,
employers substituted adults for children.



|. Introduction

What happens to adult labor market outcomes wh#dren are removed from
the labor force? The empirical evidence regartingquestion is scant, while the policy
implications are far-reaching (Galli 2001). Accmglto the International Labor
Organization’s recent estimates, there are 186I8mchild laborers worldwide (Basu
& Tzannatos 2003). If we wish to propose governnietierventions to reduce child
labor and encourage education, then the optimaheraof intervention depends on
whether or not children and adults are labor stiiss. Where employers substitute
adults for children, an increase in adult wageganuburs will accompany a decrease in
child labor, partially offsetting the short-term Weee loss that families face when some
of their children are no longer working. In pauii&r, the work of Basu and Van (1998)
shows that in this case a ban on child labor condcbase household welfare. But where
adults complement children —i.e., where adult vsagy@d/or hours decrease when
children leave the workforce — interventions toueglchild labor can seriously harm
household welfare, and thus such interventions megg to be accompanied by extensive
government programs to make up for this loss.

Indeed, the possibility that in developing coudradult labor complements that
of children is not necessarily remote: popular wisddamously cites the supposed
“nimble fingers” of children as a reason why chédrand adults may be complements in
industries such as carpet weaving in India (ILOG)99n addition, from their empirical
work on aggregate production functions, Diamond Baged conclude that children and
adult men are complements in Egyptian industry ifiziad and Fayed 1998). Finally,

the 2001 survey by Rosalind Galli cites (appareptignomenological, task-based)



evidence that suggests that in household produatidragriculture, children complement
adults (Galli 2001). However, Galli herself corads that there is not yet enough good
empirical evidence to support either complementanitsubstitutability, and she cites this
issue as a main gap in the empirical literaturetald labor.

Despite the mixed evidence and lack of good engdistudies, governments and
international organizations have argued that daibdr is a major determinant of adult
unemployment, i.e. that children and adults aresstuibes. Thus, there is a pressing need
for empirical work to address the goals and assimpbf policy makers. Galli states:

The. . .Child Labor Deterrent Act introduced in theited States in 1993 argued that a worldwide
ban on trading goods produced by child labour wanadefit the exporting countries practicing
child labour through reduced adult unemploymenthis idea is not exclusive to the Act, and
has been often stated by researchers and by thédel®in the book ‘Combating Child Labour’,
where it is asserted that “...child labour is a caafs@nd may even contribute to, adult
unemployment and low wages ...” (ILO 1988: 90). Nitatanding its popularity, there are very
few theoretical and applied studies examining thildabour impact on [the] adult labour

market.

In this paper, | address this empirical gap.

There are two challenges that any such empirtcatlesyy must overcome: (1)
whatever program reduces child labor supply muge me direct impact on adult labor
demand - this allows any changes in adult laborashehto be traced to the change in
child labor supply. (2) Any program that changesdclabor supply is almost certain to
affect adult labor supply — therefore, the changexlult labor demand must be
identified without assuming constant adult labgo@y. | hypothesize and establish that
schooling experiments can reduce child labor supgtlyout directly affecting adult
labor demand. Furthermore, my strategy, as deedlapSection Ill, can identify

changes in adult demand without assuming that adpiply has remained constant, by



analyzing coordinated movements in price and qtyantithereby obtain experimental
evidence on the effect of child labor supply shaftsadult labor market outcomes.

| apply this new strategy to Mexico's PROGRESAekpent. | find that a
decrease in child field work participation (SectMhis accompanied by an increase in
adult labor demand (Section VI). This increase n@tsdirectly caused by treatment
money reaching employers: there were no signifieffiects on food prices, hectares of
land used, or harvest size (Section VI). Furtheanthe wages of healthy non-treated
adults living around children who stopped workitgpancreased, suggesting that
treatment-related health increases were not reggerier the wage change (VI).

Thus, the decline in child labor supply must heaased the increase in adult

labor demand, or, in other words, employers sulistitadults for children.

Il. Literature Review

There are very few studies of child labor demamdyf employers’ elasticity of
substitution between the labor of children and tiaither age groups. Parameters of
labor demand functions are in general difficulieasure: establishment data is rare, and
it Is not easy to gather it consistently acrosstiplel establishments. This leaves
aggregate data or household surveys; but estirbasesi on aggregate data suffer from
simultaneous equations bias, and household sunaegsure the decisions of workers, so
in either case one needs a reliable exogenousistetbor supply or wages. With child
labor, these difficulties are compounded becausbkeoproblems in identifying the

employers, the parents, or the children themsebwss because even when identified



they may be unwilling to share information abowitemployment, especially where
child work is illegal.

Perhaps because of these obstacles, the liteatiuies parameters of labor
demand interactions across age groups is spargeeamits few generalizations. But a
survey by Hammermesh (1993) concludes that the)ttwrent results suggested that
most elasticities of substitution “are quite smafiplying that changes in the relative
[labor] supply of one group will not greatly affegtiges received by workers in other
groups.” Brown, Deardorff and Stern (2002) repbet results of Diamond and Fayed
(1998), who estimate aggregate production functfooms Egyptian household survey
data to conclude that “the elasticity of substdntbetween children and adult females is.
. .quite a high figure,” but that “adult male aridid labor are complementary.” Finally,
Ray (2000) claims to test Basu and Van’s subsbituéixiom via household surveys in
Peru and Pakistan, but only finds evidence of switisin in the case of adult males and
children in Perd.

Galli (2001) interprets the existing empirical@emce to conclude: “Whether
children actually do substitute [for] adult workergating adult unemployment and/or
reducing adult wage rates remains an open questidturther qualitative and scattered
evidence suggests that in household-based produatiovities and in agriculture the
complementarities between children and adults tavager.”

However, since each study in this small set usbsreaggregate data (producing
estimates that suffer from simultaneous equati@s) por household surveys (which, in

the absence of some exogenous shift in labor supphply produce estimates of

! Ray didnottest Basu & Van's Substitution Axiom of labor dardab/c he measured the household’s
decision toesupplylabor.



parameters of labor supply), it is not possibldramw good conclusions from this
literature about causal relationships between dabdr supply and adult labor demand.
| circumvent these difficulties by using data frdROGRESA, a randomized
controlled experiment performed in about 500 vélagn rural Mexico, which
exogenously reduced the supply of child labor @atment villages. Employing a
strategy that can identify movements in adult deimaithout assuming constant adult
supply, | exploit this exogenous shock to childdialm order to estimate the effect of a

decrease in the supply of child labor on the denfanddult labor.

[Il. Theory and Identification

(A) Intuition

In general, a profit-maximizing firm may treat tador of adults as either a
substitute for or a complement to the labor ofdrdeih. Empirical evidence can provide
the answer by determining how changes in the supipthild labor affect the demand for
adult labor. The fundamental problem with thisrapgh is that any treatment that
changes the supply of child labor is almost guaahto change the supply of adult labor
as well. For example, if treatment money is offiet@ households that supply both child
labor and adult labor, then household income edfelbuld reduce adult labor supply.
And even if child labor can be reduced without offg treatment money, the change in
child labor supply affects household utility, whicteans the household may re-optimize
and change adult labor supply. Thus, it is necgdsdind a way to determine the effect
of child labor supply on adult labor demathet does not rely on adult labor supply

remaining constant| propose such a strategy here.



Figure 1: Determining Demand Movements When Supplivioves as Well
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If a treatment has increased both the price andtgyaf adult labor, then this is
sufficient to show that it increased the demandhfiult labor — even if the treatment may
also have affected the supply of adult labor. e Trtuition of this argument is contained
in Figure 1. If the demand for adult labor is devemd-sloping, then a simultaneous
increase in the equilibrium price and quantity @flalabor (or, technically, an increase
in one without a decrease in the other) implies tth@ new price and quantity are on a
new, higher, demand curve. If they were on theesdeamand curve, then that demand
curve would not be everywhere downward-slopingp@ymovements only obscure the

direction of demand movements when they are langegh to cause prices and




guantities to move in opposite directions. In saatase, the new equilibrium price and
guantity may indeed lie on the same demand curve, lmgher demand curve, or on a
lower demand curve, making demand movements ambiguo

Intuitively, the only assumptions are thereforec@s and quantities are always on
a demand curve and not off of it (i.e., the econagriy an equilibrium, though not
necessarily the only equilibrium); and all such dechcurves are downward-sloping
everywhere. By demonstrating that it is not neags® find a treatment that had no
effect on adult labor supply, | am able to useRROGRESA treatment to measure the
effect of decreases in child labor supply on alddor demand — even though
PROGRESA is similar to any hypothetical treatmerthiat it potentially changes adult
labor supply wherever it changes child labor supply

The next part of the argument depends on a decireabdd labor supply being
the cause of this identified change in adult lademand. In order to make a conclusion
about causality, | must rule out other causal pagfsiconnecting treatment money and
incentives to adult labor demand. The obvious algpathways to rule out involve
treatment money affecting inflation, investmentdogployers, or productivity of
employees. Note | do not need to rule out anjefrhany and various ways that
treatment money may affect adult labor supply,Heydrgument above. | merely must

rule out treatment money directly affecting adalidr demand.

% The labor economics literature has long knowrhefusefulness of coordinated movements in price and
guantity to estimate the direction of demand movasieFor a much earlier example of this stratsge,
the classic paper (Katz and Murphy 1992).



Figure 2: Identification Strategy
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Thus, the intuition of the identification strateigycontained in Figure 2. | find a

treatment that changes child labor supply. Ifggiand quantities of adult labor move in

the same direction, then | can identify the di@tf any changes in adult labor demand.

Treatment money is used to change child labor suppll can rule out other pathways
between this treatment money and adult labor denthed | can identify whether

employers treat adults as substitutes or complesrierahildren.



(B) More Details
Formally, | define substitution and complementaasyfollows:
Definition: Substitutability and Complementarity
Let w.. = the wage paid to children in peripcand letw), = the wage paid to
adults in period, wherei=1, 2.

Let D,(W,,W.) = a firm’s profit-maximizing demand for the labafradults as a

function of the wages paid to adults and the wagéd to children.

Adults substitutefor children if:

Owt , andd w2 >w, itis true thaD,(W,, W) > D, (w,, W), Ow,

Adults complemenchildren if:

Owt , andd w2 >w, it is true thaD, (W, W.) <D, (W,,wg), Ow,

Intuitively, if the labor supply of children decsass, thus increasing their wages, then the
children’s employers could either increase demanadult labor (in which case adults
and children are substitutes) or decrease it (ilchvbase they are complements). If there
are other inputs in the firm’s production functiersuch as capital — then in fact adults
may be substitutes for children while children céenpent adults. Thus, since the
exogenous variation in this paper is over chilctagupply, here | will only study

whether adults substitute for or complement chiigdreot the converse question.

In order to determine the effect of a treatmeat tfaries child labor on the
demand for adult labor, | first must determine effflect of that treatment on the
equilibrium price and quantity of adult labor. sisame that the treatment effect on the
equilibrium price and equilibrium quantity of adidbor is equivalent to the treatment

effect on the distributions of prices and quargité adult labor. Thus, | am assuming
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that if the equilibrium wage increases in treatnaes, then the distribution of wages in
treatment areas will shift out. Such a shift cateptially be measured by a change in the
mean wage, a change in various deciles of the wesggbution, or by a test of whether
the latter wage distribution first order stochagticdominates the former. Using the
effect of the treatment on the observed price arahtity of adult labor, | can infer with
few assumptions the effect of the treatment ontddinbr demand.

Assume that market demand for adult labor may ydvieee represented by some

function of its price,D(p). Let the control group demand for adult laborye,,..,(P),

and suppose that this function describes the padftrent demand in the treatment group

as well.
Proposition 1: If, Op,
Derna(P/ <0, ane
if Prieated > Peonrol 8N Grreates 2 Acontor» thEN:
C a new demand functioB;,,.,(P 9uch thatty,...cq = Drreated( Prreated )
Proof:

At the control group competitive equilibrium matlgice, peyngo » the
equilibrium quantity will be
quntroI = DControI ( pControI ) '

We are given that

pTreated > pControI ’ and

qTreated 2 quntroI = DControI ( pControI )

11



Then, becausélp, D conta( %p <0,

it is clear that

pTreated > pControI 9 DControI ( pTreated) < DControI ( pControI) '

Therefore,
DControI ( pTreated) < DControI ( pControI) < qTreated' SO.

DControI(pTreated) 7 qTreated'

Thus, there must a new demand functioB,,...(p , fuch that

qTreated = DTreated( pTreated) . QED
While it is thus clear that the demand for labas Bhifted to a new function, it is not

necessarily the case thBt,....(P) > Deoo (P » Op. Thus, such a shift in equilibrium

price and quantity proves that demand has shiftesshine way, and that in particular it
hasincreasedor at least one price level. More complete en@iein support of the
hypothesis that demand hasreased everywhei@e. for all p, as in the definition of
substitutability), would of course consist of otlodaservations of price and quantity along
the same new demand curve. If this increase it &thor demand is caused by a
treatment whose only effect on adult labor demarttinough a change in child labor
supply, then this increase in adult labor demaraVidence that adults and children are
substitutes, by the definition of substitutabiklyove.

In the following sections, | describe my empiristiategy to determine whether
the PROGRESA experiment: (1) decreased child labpply; (2) increased the price and
guantity of adult labor; and (3) affected adultdademand only through changes in child

labor supply, and not through treatment benefite¢ti or indirect) to adults or through
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treatment money reaching the farms who hired dditir. Based on the empirical
results that verify these three points, and orptioposition proved above, | conclude that

the PROGRESA experiment provided evidence thatsdmnid children are substitutes.

IV. Data

Mexico’s Program in Educai, Salud y Alimentadin (ProgrESA) or “The
Program in Education, Health and Nutrition”, was finst large scale schooling
experiment in Latin America. PROGRESA was desigogaromote education and
health in poor rural areas of Mexico. It begarhvah experimental phase, one of whose
primary aims was to determine whether, if paymergse made to families conditional
on their children’s school attendance, school dtiese would increase in the treatment
group. Census and administrative data identifi@dl \Gllages in rural Mexico as “poor”
(Skoufias & Parker 2001). Of these villages, 3Zbawandomly selected to form the
treatment group. The remaining 186 villages forredrandomized control grodp.

Five surveys were conducted over households ibO&llvillages at the following
times: October 1997, March 1998, October 1998, ¥289 and November 1999. In the
Spring of 1998, the Mexican government announcatitiwould give benefits
(conditional on the children’s school attendance family participation in health and
nutrition programs) to the eligible families of thheatment group. The first payments
were made in May 1998. Thus, the first two sunagspre-treatment, and the latter
three surveys are during the treatment. Afteretigerimental phase was complete,

eligible families in the control group began recegvbenefits as well.

% See Behrman & Todd 1999 for a discussion of the@anization procedure.
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PROGRESA administrators used the results of thel§@éc 1997 census to
determine, bsed on variables associated with holdelelfare, the families that were
relatively poor. It assigned these families toehgible group, assigning relatively well-
off families to the non-eligible group (SkoufiasaWs, Behrman 1999). This assignment
was conducted for families in both control and timeent villages. Eligible families in the
treatment group of villages received conditionaldfés targeted towards improving
education and health.If a child under 18 missed less than 15 percétiteschool days
in a particular month, then PROGRESA provided & @asard that month to the mother
of the child. Cash awards increased to keep p#&beinflation, increased with the grade
of the child, and were higher for girls than boydhese monthly grants ranged from
about 80 pesos for third graders to 280 pesosiifin grade boys and 305 pesos for ninth
grade girls. As a comparison, in 1997 the averagethly salary income of an adult
jornalero was about 600 pesos, and that of a ghigilero was about 500 pesos. The
program also provided basic health care for allifamembers and a fixed monetary
transfer for nutritional supplements (Skoufias &kea 2001).

| make use of data from this experimental phadeRIOGRESA. | obtained the
data from the Opportunidades office, which is thevmame for the agency that currently
runs PROGRESA. The same raw data set that | eseohistruct my own data set can be
downloaded from their website. | make use of tls@®eys that were conducted at the
same time in the agricultural cycle (October/Novemithe pre-treatment survey in
1997 and two post-treatment surveys in 1998 an®.19%e 506 villages in the

experiment were located in seven Mexican statesystshaded in Figure 3.

* The eligibility status was revised in 1998, andaading to my data the number of eligible familvess
higher in 1998 than in 1997 and higher still in 299
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Figure 3: States in Mexico where the PROGRESA Expénent took place

State Number of Observations in 1997 Percent
Guerrero 10,419 8.29
Hidalgo 21,645 17.22

Michoacan 15,133 12.04

Puebla 19,683 15.66

Queretaro 7,310 5.82
San Luis Potosi 20,125 16.01
Veracruz 31,359 24.95
Total 125,674 100.00

Table 1: First Response to Principal Activity & Crop Questions, Local Survey, 1997

Question Response Villages listing response Ptgen
Agriculture 491 97.8%
Commerical 3 0.6%
— Ganaderia 3 0.6%
Prl_nplpgl Artisan Production 1 0.2%
Activity in . 0
this village? Constrgctlon . 1 0.2%
Industrial Production 1 0.2%
Services 1 0.2%
Other 1 0.2%
Corn (Maiz) 443 88.2%
Principal Beans 20 4.0%
Crop in this Coffee 19 3.8%
village? Haba 2 0.4%
Other 18 3.6%
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In Table 1, | report the first response localeach village gave when asked about
their village’s principal activity and principalap. It is clear that these village
economies were mostly agricultural, and that thenragop in these villages was corn.
The primary corn harvest in Mexico lasts from Oetothrough December (USDA).
Thus, | interpret my results as information abawidpiction technology and labor
demand during the corn harvest. It is of coursssiibe that production technology and
labor demand are different for corn planting ortfoe planting or harvesting of other
crops in other regions.

Table 2 shows some summary statistics acrossttestment and control villages
for the three years in my sample. In the datafsets all three surveys there is
information regarding whether individuals were #lig for the program, whether they
were working for a salary, what their job title waseasures of their income, and
measures of the amount of time they worked.

Table 3 shows the distribution of adults and cleitdacross the job categories
listed in the main job category variable (one ikatvailable each year). Workers in two
job types consistently report salary informatimrnaleros(field workers), anabreros
(non-agricultural workers) — those in other catéggtypically do not report earning a
salary. This paper analyzes the jornalero woddpwhich has nearly three times as
many observations as the obrero workforce (seeeT@johnd — given the corn-heavy
nature of agriculture in this sample — is presumatbre homogenous than the obrero

workforce (which seems to potentially incluaké regularly paid non-agricultural job3).

® It would be nice, following Katz and Murphy (199®) estimate demand changes for multiple industrie
However, here paid work occurs only in two indwestriand only one of these has both enough chilindn
enough homogeneity to admit useful analysis.
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Table 2: Some Summary Statistics by Treatment Villge Status and Year

Year Variable Control Villages Treatment Villages
Total # families 9,221 families 14,856 families
Total # people 48,475 people 77,199 people
% male 50.0% 50.7%

1997 % child (< 17 years) 46.8% 47.3%
% adult (17 to 59 years) 45.3% 44.8%
% worked last week 40.0% 41.9%
% worked as jornalero 15.6% 15.2%
Mean jornalero wage 3.36 pesos / hour 3.38 pelsosr/
Total # families 9,919 families 15,927 families
Total # people 52,299 people 85,141 people
% male 50.0% 50.6%

1998 % child (< 17 years) 47.5% 48.1%
% adult (17 to 59 years) 44.7% 44.1%
% worked last week 35.7% 36.2%
% worked as jornalero 21.4% 21.8%
Mean jornalero wage 4.39 pesos / hour 4.37 pelsoar/
Total # families 10,498 families 16,474 families
Total # people 55,793 people 83,631 people
% male 49.6% 50.3%

1999 % child (< 17 years) 45.9% 46.3%
% adult (17 to 59 years) 46.0% 45.5%
% worked last week 35.6% 36.0%
% worked as jornalero 22.7% 22.5%

Mean jornalero wage

5.1 pesos / hour

5.65 pesosr/ h

Entries are italicized if they are significanthffdrent between control and treatment at

the 5% level.

Table 3: Pre-treatment Distribution of Adults and Children across job categories

Year % with Job Title: Adults Children
Jornalero (field worker) 15,675 (50%) 1,701 (38%)
Obrero (non-field 5,320 (17%) 642 (15%)
worker)

Self-employed 4,472 (14%) 317 (7%)
Pattern Work 150 (0%) 9 (0%)

1997 Family Work, No Pay 3,428 (11%) 1,654 (37%)
Other Work, No Pay 119 (0%) 50 (1%)
Member of Cooperative 28 (0%) 3 (0%)
Communal Farmer 2,245 (7%) 21 (0%)
Other 229 (1%) 25 (1%)
Total 31,666 (100%) 4,422 (100%)
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Figure 4: Age Frequency of Jornaleros earning a saty
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Figure 4 shows the age frequency histogram of Jeroa earning a salary. The
first shaded area shows the jornaleros | classifghéldren (ages 16 and under), and the
second larger shaded area shows the jornalerasdifyt as adults (ages 17 to 59). In
1997, children made up 8.78 percent of the totalglero workforce, while adults made
up an additional 80.22 percent. | have tried tasoee the sensitivity of my results to
changes in the definitions of these age groups] aagie found the results to be robust.

Everyone who reports income reports ibimeof the following measures: pesos
per day, pesos per week, pesos per two weeks, pesasonth, or pesos per year. The
measures of the amount of time worked are hourgslggand days per week, and most
people who report income report the amount of tiney worked using both of these
measures. About 90 percent of the income obsentre in pesos per day or pesos per
week. For people who report daily salaries, | itegwurly wages by dividing the daily
salary by the number of hours worked per day. gemple who report weekly earnings, |
impute hourly wages by dividing earnings by the benmof days worked per week

multiplied by the number of hours worked per d&pr the remaining 10 percent of
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income observations, | assume that bi-weekly repemvork both weeks, that monthly
reporters work four weeks per month, and that yaaporters work fifty weeks per year.

The resulting hourly wages range from .000285bgg@er hour to 7506.25 pesos
per hour. With bounds these extreme, it is likbigt the very high and very low hourly
wages suffer from measurement error. Mean regnessf wages are thus likely to be
biased by the incorrect measurements at the ttpeddistribution, and mean regressions
of log wages may be biased by the incorrect measemes at the bottom of the
distribution. Thus, in later sections | will perfio two tests that do not depend only on
means in order to establish the existence andtdirecf any treatment effect on the
distribution of wages: a kolmogorov smirnov tesfirdt-order stochastic dominance; and
estimation of quantile regressions by decile. Bate the existence and direction of the
treatment effect have been established by the alest® in order to get one number for
the size of the treatment effect, | do run meamnaggjons as well, attempting to eliminate
the bias caused by the incorrect measuremente &phand the bottom of the
distribution by dropping observations with wagesha top and bottom five percent for
each of the six comparison groups (control vs tneat, 1997 vs. 1998 vs. 1999).

In asking about workers’ hours, the surveys askexkers how many hours a day
they tended to work last week, or simply how maayrs a day they worked. Thus, if
workers worked a different number of hours each ttag/ estimate of the hours per week
will be noisy unless the workers correctly averatfesdr hours when responding to this
guestion. Because of this, in the analysis belogplicate all mean regressions of hourly

variables using daily variables — i.e., with darlgome instead of hourly wages, and days

® This cropping is carried out relative to the saenpded in each regression (usually, this is alltadu
jornaleros, but sometimes it is a subsample dedigng., to determine the impact of living in aatraent
village without directly receiving treatment mones, in Section VI(C)).
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worked per week instead of hours per week. This hklps ensure that measurement

error in hours is not driving the results.

V. Did the Experiment Reduce Child Labor Participaton?

In the first few months of the program, as measimethe 1998 survey, it is
unclear whether the experiment has yet reduced phitticipation in the jornalero
workforce. But by 1999, 18 months after the pragstarted, the treatment has clearly
caused child participation in the jornalero work#to decline. These results are
demonstrated in the difference-in-difference estanaf the treatment effect described
below.

(A) Empirical Strategy

My usual empirical strategy in this section andnikgt is to estimate reduced
form equations of the treatment effects on laborketeoutcomes such as the work
participation rate, hourly wages, etc. My unibblervation is an individual at a point in
time. As Table 2 showed, some characteristicseafttnent villages and control villages
differed in small but significant ways before theatment even started, so it is important
to use a difference-in-differences approAchhis entails a treatment village dummy
variable, a post-treatment dummy and an interactionmy — with the interaction
coefficient being the difference-in-difference gsdte of the treatment effect. In addition
to differencing out the pre-program differencesnasn the control and experimental

group, | also control for the effect of compositidifferences between the two groups by

" Furthermore, in a key PROGRESA paper, Schultzesgteven if the randomization of program
placement is not challenged, . . ., the differenagifference estimators are preferred to the postram
differences, because they remove persistent soafgegional variation. . . that might exist” (Sdtau
2004).
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including controls for important personal charastérs® Finally, to ensure that | control
for village-specific components of the varianceha error term, | include clustering at
the village level in most specifications. Thussummary, the difference-in-difference
equations are of the following pattern:

Y, =alTreateq, + b[dreatmentWlage,, + c[Post, +d [PersonalClars , +¢;,

wherei indexes people artdndexes time.
TheTreateddummy variable is 1 when the observation is frotreatment village and is
also from a post-treatment survey. Tfreatment Villagelummy is 1 whenever the
observation is from a treatment village. TRestdummy is 1 whenever the observation
is from a post-treatment survey. | includegrsonal characteristicdummies for
gender, age, schooling, language abilities andiagg@rstatus. | run this specification
separately for the 1997 vs. 1998 comparison and98& vs. 1999 comparison.
(B) The Decline in Child Jornalero Work Participation

First, | add to the previous studies of this experit ((Schultz 2004)and
(Skoufias & Parker 20019 that have estimated significant decreases in work

participation for children, by estimating speciflgahe treatment effect on child

8 Schultz (2004) explains the logic of this: “It msijll be useful to add additional explicit contsariables
and estimate their marginal effects jointly witlogle of the program on the enrollment of poor chifgr
because this should increase the statistical pofvtae model estimated at the level of the indialdchild
to isolate significant effects attributable to ffregram treatment, if there are any.” This is @so
justification for making the unit of observationsmall as possible in my specifications (usualig @t the
level of the individual).

° Based on differences between means, Schultz (2@0%)udes: “All of the differences in child work
between treatment and control populations are negats expected, and they are statistically sicpmift at
least at the 10% level for the probability of paidrk for primary school females and males and for
secondary school males, for household and markek fwo secondary school females, for paid work for
secondary school males, for the OLS hours for pryreahool boys, and for the Tobit hours for primary
school females and males and secondary school’hfatideted references to Schultz’s tables in this
sentence). He goes on to use more sophisticatedtimates to further conclude that the program had
statistically significant negative effects on childrk.

19Based on a difference in differences estimategS&s and Parker 2001) conclude: “The results. . .
show that PROGRESA has had a clear negative ingwachildren’s work.”
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participation in the jornalero workforce. | creatéependent variable dummy for
working as a jornalero by assigning the dummy thlee 1 if the person worked as a
jornalero in the last week and 0 if they did notrkvor worked in a different job category.
| regress the dummy for working as a jornalero gnimlependent variables as outlined
in Equation 1. The OLS results are reported inldda and summarized in Table 4b. |
find that by 1998, there was no significant effectchild jornalero field work
participation. However, by 1999, child jornaleronk participation saw a large and
significant decrease due to the treatment. Thisesponds with Skoufias and Parker’s
result that 12 to 17-year-old males (51 percentlodm are jornaleros if they work at all,
and who make up 87 percent of the child jornaleookiorce) only saw a significant
decrease in child work participation by 1999. doatun probit specifications of the same
difference-in-difference equations, and reportrémults in Table 4c and Table 4d.
According to these results, there is a significldrease in child work participation by
1998 that grows through 1999, but only the 199%ease is robust to clustering at the
village level.

Thus, while the initial 1998 treatment effects dwilatlabor participation are
inconclusive, it is clear that by 1999 child lalparticipation in the jornalero workforce
has significantly decreased.

In the next section, | estimate the treatment &ffea the quantity and price of
adult labor. |then look for additional evidenoedietermine whether the decline in child
work participation in the fields that | observedinis section was responsible for the

change in the demand for adult labor that | obsertke next section.
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Table 4a: OLS Treatment effects on Child JornaleroNork Participation

Dependent Variable: work participation in jornalevork force,
for children aged less than 17 years old (Baselase: 1997).

Explanatory Variables (1) Post-Treatment: 1998  R@3t-Treatment: 1999
Treated (post=1 & -0.0053 -0.0071**
treatment village = 1) (0.0033) (0.0032)
Post-treatment Dummy -0.01071*** -0.0129***
(0.0026) (0.0025)
Male Dummy 00727*** 0.0700***
(0.0016) (0.0016)
Age Dummies YES YES
Village Fixed Effects YES YES
Constant 0.1430*** 0.0991***
(0.0028) (0.0027)
# Observations 63488 62075
R2 0.1009 0.1025

Standard Errors are in Parenthesis, * = signifiearit0%, ** = at 5% *** = at 1%

Table 4b Summary of OLS Treatment effects on Childlornalero work:

Percentage change in the probability of a Chileriéypg Jornalero work from 1997 to . .

1998 1999
-9.81% -13.05%
(0.103) (0.028)

P-values for t-tests of significant difference fr@nare given in parenthesis.
Percentage changes are calculated by dividingde&icient on the treated dummy from
table 4a by the pre-treatment mean value of thegaddent variable to obtain the
treatment effect.
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Table 4c: Probit Treatment Effects on Child Jornaleo Work Participation

Dependent Variable: work participation in jornalevork force,
for children aged less than 17 years old (Baselase: 1997).

Explanatory Variables (1) Post-Treatment: 1998  R@3t-Treatment: 1999
Treated (post=1 & -0.0019** -0.0021***
treatment village = 1) (0.0009) (0.0006)
Post-treatment Dummy -0.0026*** -0.0031***
(0.0007) (0.0006)
Male Dummy 0.0297*** 0.0243***
(0.0013) (0.0000)
Age Dummies YES YES
Village Fixed Effects YES YES
# Observations 61128 58852
Pseudo R2 0.33 0.36

Coefficients reported are the marginal effects
Standard Errors are in Parenthesis, * = signifiearit0%, ** = at 5% *** = at 1%

Table 4d Summary of Probit Treatment effects on Citd Jornalero work:

Percentage change in the probability of a Chilebriépg Jornalero work from 1997 to . .

1998 1999
-3.52% -3.86%
(0.036) (0.002)
[0.146] [0.045]

P-values for t-tests of significant difference frO@nare given in parenthesis, while those
calculated from standard errors clustered at tihegeé level are in brackets. Percentage
changes are calculated by dividing the coefficanthe treated dummy from Table 4c¢ by
the pre-treatment mean value of the independerdblarto obtain the treatment effect.
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VI. Did the Reduction in Child Labor Cause an Increase in the Demand

for Adult Labor?

The results in the previous section showed thaethwas a decrease in child work
participation in the jornalero workforce by 1998hus | need to check whether the
demand for adult labor increased by 199%ccording to Proposition 1, if a treatment
has increased the price of adult jornalero labdhaevit decreasing its quantity, then this is
sufficient to show that it increased the demandHerlabor of adult jornaleros. Thus, |
check whether by 1999 there was an increase ipribe of adult jornalero labor without
an accompanying decrease in the quantity. Figintider the treatment effect on the
price of adult labor, and secondly the treatmefaotfon the quantity of adult labor.

(A) Treatment effects on the price of adult labor:

| estimate treatment effects on adult hourly waayes$ daily income. As
explained in Section IV, | establish the existeand direction of these treatment effects
from kolmogorov smirnov tests on the distributidnm@ges, and from quantile
regressions by decile. | then estimate a singhelyar for the size of the treatment effect
by following the empirical strategy outlined in theevious section, estimating OLS
hourly wage and daily income specifications. Theselts show that by 1999, there are
positive and significant treatment effects on bexdnlt jornalero hourly wages, and daily

income.

" The fact that there was no robust decrease id tilor participation by 1998 suggests another ifest
PROGRESA did not directly impact adult labor demérel, without the mechanism of changing child
labor supply), then there should have been no tabosease in adult labor demand by 1998. Thighiat
| find. In regressions similar to those reportedhis section, | find that by 1998 there may hbgen an
increase in adult labor demand, but that not at#jgations show such an increase. This corredporell
with the lack of robustness in the decrease irddhlbor participation by 1998 that | reported above
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The kolmogorov smirnov test on the pre-treatmesirithution functions shows
that the pre-treatment distribution of wages iatimeent villages is first-order
stochastically dominated by that in the controlages. The p-value for the null
hypothesis that the two distributions are identicalhen the alternative hypothesis is that
the treatment distribution is stochastically donaby the control distribution —is 0.02,
and is thus rejected. The p-value for the nulldifpsis that the two distributions are
identical — when the alternative hypothesis is thatcontrol distribution is stochastically
dominated by the treatment distribution — is 0&tj cannot be rejected.

But the kolmogorov smirnov tests clearly show tihat post-treatment
distribution of wages in the treatment villagestfiorder stochastically dominates that in
the control villages. The p-value for the null byipesis that the two distributions are
identical — when the alternative hypothesis is thatcontrol distribution is stochastically
dominated by the treatment distribution — is 0&4 is thus rejected. The p-value for
the null hypothesis that the two distributions identical — when the alternative
hypothesis is that the treatment distribution agkastically dominated by the control
distribution — is 0.38, and cannot be rejected.

This shift can be seen visually in Figure 5, whatbits the cumulative distribution
functions of the hourly wages of adult jornaleno4997 and in 1999. The wage
distribution is too lumpy for all deciles to incezg but the quantile regressions by decile
reported in Table 5 show that four deciles incrdasgnificantly (two below the median

and two above) and none decreased significantly.
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Table 5. Quantile Difference-in-Difference Treatmat effects on Hourly Wages, no
controls or cropping

1997 vs. 1999

10" Percentile 0.000
(0.017)
20" Percentile 0.131
(0.023)
30" Percentile 0.179
(0.008)
40" Percentile 0.000
(0.050)
50" Percentile -0.083
(0.076)
60" Percentile 0.069
(0.032)
70" Percentile 0.000
(0.056)
80" Percentile 0.625
(0.061)
90" Percentile -0.020
(0.270)

Standard Errors are in parenthesis. Results gignifat the 5% level are bolded
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Figure 5: Cdfs of Hourly Wages, Control vs. Treatmat, 1997 & 1999
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Thus, it is clear that by 1999 the hourly wageadilt jornaleros have increased
due to the treatment. Furthermore, the adult vilagrease appears to be real, not only
nominal: the 2000 study by Handa, Huerta, Perezr&ffdn concludes that the treatment
did not produce food price inflation in the treataithges.

What number summarizes the size of this incredsashsider the treatment’s
effect on mean wages, by estimating OLS regressiorieg hourly wages and log daily
income according to the difference-in-differenceategy discussed in the previous
section, with the effect of the tails diminished the cropping discussed in Section IV,
reporting the results in Table 6. The results ssggn increase in adult jornalero wages

of over 6%.

29



Table 6: Treatment effects on log hourly wages anldg daily income from 1997 to
1999

Dependent Variables:
Log Hourly Wages or Log Daily Income for Adult (ag&7 to 59) Jornaleros

Explanatory Variables ) 2) 3) 4)
Log Hourly Log Hourly Log Daily Log Daily
Wage Wage Income Income
Treated (post=1 & 0.065*** 0.065*** 0.061*** 0.061***
treatment village = 1) (0.006) (0.02) (0.006) (0.016)
Treatment Village -0.039%** -0.039** -0.029*** -0.029
Indicator (0.005) (0.018) (0.005) (0.018)
Post-treatment Indicator ~ 0.332*** 0.332%** 0.314%** 0.314%**
(0.005) (0.011) (0.005) (0.010)
Male Indicator 0.010 0.010 0.037*** 0.037***
(0.07) (0.011) (0.007) (0.012)
Age, Schooling Level, YES YES YES YES

Langauage Skills, and
Marriage Status

Indicators

Village Clusters YES YES

Constant 1.12%** 1.12%** 3.17*** 3.17***
(0.014) (0.023) (0.014) (0.023)

# Observations 24605 24605 24605 24605

R2 0.42 0.42 0.41 0.41

Standard Errors are in Parenthesis, * = signifiearit0%, ** = at 5% *** = at 1%

(B) Treatment Effects on the Quantity of Adult Labar:

Having thus established that, by 1999, the treatnmeneased the price of adult
jornalero labor, | turn now to the quantity of lalhored. | estimate treatment effects on
mean work outcomes for adult jornaleros betweery 291l 1999. From Table 7, it is
clear that the treatment increased both adult hearked per week and adult days

worked per week conditional on working.
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Table 7: Treatment effects on log hours worked andays worked per week from
1997 to 1999

Dependent Variables:
Log Hours Worked and Log Days Worked per Week fdul(ages 17 to 59) Jornaleros

Explanatory Variables (2) (2) 3 (4)
Log Hours per Log Hours per Log Days per Log Days per
Week Week Week Week
Treated (post=1 & 0.035*** 0.035* 0.039*** 0.039**
treatment village = 1) (0.009) (0.020) (0.009) (0.018)
Treatment Village -0.026*** -0.026 -0.036*** -0.036**
Indicator (0.007) (0.016) (0.006) (0.015)
Post-treatment Indicator  -0.077*** -0.077*** -0.060*** -0.059***
(0.007) (0.015) (0.007) (0.013)
Male Indicator 0.102%** 0.102%** 0.075*** 0.075***
(0.011) (0.017) (0.010) (0.015)
Age, Schooling Level, YES YES YES YES

Langauage Skills, and
Marriage Status

Indicators

Village Clusters YES YES

Constant 3.60%** 3.60%** 1.56*** 1.56***
(0.021) (0.027) (0.019) (0.024)

# Observations 24575 24575 24575 24575

R2 0.02 0.02 0.01 0.01

Standard Errors are in Parenthesis, * = signifiearit0%, ** = at 5% *** = at 1%

Table 8 shows that it is likely — though not neeg$g— true that the treatment
increased the probability of adult participatiorthe jornalero workforce as well. |
interpret these results to mean that the treatmergased the quantity of adult jornalero
labor hired in treatment villages. At the leagde results suggest that it is very unlikely

that the quantity of adult labor decreased du@édreatment?

12 All of the specifications in Table 7 show signéfitt increases in adult jornalero hours (conditiamal
jornalero work participation). Specification (If) Table 8 shows a significant increase in jornalsook
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Table 8: Treatment effects on other quantity of lalor measures from 1997 to 1999

Dependent Variables:
Quantity of Labor Measures for adult (ages 17 tpJe®naleros

Explanatory Variables (2) (2) 3 (4)
Probit: Worked Probit: Worked OLS: Hours OLS: Hours
as Jornalero  as Jornalero per Week with per Week with

0's 0's
Treated (post=1 & 3.6%* 4.1% 0.635*** 0.690
treatment village = 1) [0.08] [0.428] (0.212) (0.533)
Treatment Village -1.5% -0.501
Indicator [0.78] (0.561)
Post-treatment Indicator ~ 22.7%*** 21.9%** 1.07** -1.10%**
[0.01] [0.00] (0.165) (4.00)
Male Indicator 203%*** 200%0*** 22.8%** 22.9%**
[0.00] [0.00] (0.106) (0.434)
Age, Schooling Level, YES YES YES YES
Langauage Skills, and
Marriage Status
Indicators
Village Fixed Effects YES YES
Village Clusters YES YES
Constant 1.07*** 38.5%**
(0.319) (1.2)
# Observations 103402 103402 102517 102517
R2 0.39 0.34 0.31 0.32

Standard Errors are in Parenthesis, * = signifiearit0%, ** = at 5% *** = at 1%
P-values for Probits are in brackets

participation as well. But in specification (2) Bdble 8, where village fixed effects are replacith
clustering at the village level, the increase inlapbrnalero work participation is no longer sificant,
leaving open the statistical possibility that wpsticipation decreased by a small amount (sine8%
confidence interval of the change in work partitigpa overlaps 0). Thus, if heterscodasticity ignge
correctly adjusted by village level clustering, ahtthe true change in adult work participatioroisthe low
end of this confidence interval, and if the largerease in adult hours reported in Table 7 camataivdy
because people who would have worked low hourghefivorkforce, then it is possible that in fact th
quantity of adult labor actually decreased dudéotieatment. Given the number of conditions seam
to be necessary to conclude that the quantity olt #&bor decreased, | believe it is likely that duantity
of adult labor did not decrease.
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Thus, the treatment increased the price of aduijero labor without decreasing
its quantity, so by Proposition 1, | conclude tteg treatment increased the demand for
adult labor. 1 do not conclude that the treatnieadt no effect on adult labor supply, but
only that any such effects were outweighed by ticegiase in adult labor demand. For
example, if the treatment reduced the labor suppidults through an income effect
then this reduction was clearly outweighed by tiezease in demand for adult labor,
because the quantity of adult labor probably ineedd® Likewise, the increase in
demand for adult labor must have outweighed angeas®es in adult labor supply,
because adult wages increased.

Thus, by November 1999, comparison of treatmentcamdrol villages shows a
significant decrease in the work participation bild jornaleros, accompanied by a
significant increase in the price of adult jornal&abor and no significant decrease in the
guantity of adult labor. If the only effect of theatment on adult labor demand was
through the decrease in child labor supply, theséhresults are sufficient to conclude
that adults and children asebstitutesn production: when children became more
difficult to hire, employers increased wages foultg] thus increasing both the hours
adults worked per week and weekly earnitys.

(C) Did the decrease in child labor supply cause thincrease in adult labor demand?
| now give results which suggest that the only&ftd the treatment on the
demand for adult jornalero labor was through therelese in child labor supply. There

are three alternative pathways to consider. Otigisthe treatment families spent their

3 e.g., labor supply could decrease due to an inaffeet caused by receipt of treatment money.
14| replicate the difference and difference regmssifor weekly earnings, finding a large and sigaift
treatment effect on weekly earnings.
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Table 9. Treatment Effects on Hectares used or oved, Total and Agricultural

Dependent Variables

(1) Total Hectares in (2) Total Hectares in ~ (3)Agricultural
1998 minus Total 1999 minus Total = Hectares in 1998

Independent Hectares in 1997  Hectares in 1997 minus Agricultural
Variables: Hectares in 1997
Treatment Village 0.002 0.018 0.027
Dummy (0.069) (0.065) (0.057)
Constant -0.521** -0.608** -0.413**
(0.054) (0.051) (0.045)
Village Clustering NO NO NO
# Obs 22265 20648 24077
R2 0.00 0.00 0.00

Standard Errors in Parenthesis, * = significart@, ** = 5%, *** = 1%. The unit of observation &n
individual household, with differences calculateaifi a panel data set of households. Village ctirsgés
not performed because this shows that even undaerrges standard errors (i.e., those without clirigr
there is no statistically significant treatmenteetfon hectares.

money in a way that would increase the demandi®jdrnaleros’ labor. The second is
that the wage increase had something to do witkivierg treatment money (e.direct
benefitsin income, nutritional consumption, or medical somption that lead to
improved health, leading to better productivity drehce to better wages). The third is
that the wage increase had something to do witivier indirect treatment benefits
(e.g.spilloversin income, nutritional consumption, or medical aomption that lead to
improved health, leading to better productivity di@hce to better wages).

The first alternative hypothesis depends on thaipdy of treatment money
encouraging farm production, causing more adultsetbired. But Table 9 and the
graphs in Figure 6 show that there was no treateféett on the number of hectares of

land used or owned in the treatment villages.
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Figure 6: Total Hectares used or owned by treatmergroup vs. control group
households, from 1997 through 1999
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Table 10. Treatment Effects on the Corn Harvest irt998

Dependent Variables

(2) Log # Tons Corn

(1) Indicator for anon-zero ., josrad during the 1998

Harvest in 1998 (probit)

Independent Variables: Harvest (OLS)
Treatment Village Dummy -0.023 -0.051
(0.028) (0.096)
Age -0.001*** 0.006***
(0.000) (0.001)
Male 0.020 -0.224***
(0.019) (0.067)
Constant -0.30**
(.12)
Village Clustering YES YES
# Obs 11461 7007
R2 0.002 0.005

Standard Errors are in Parenthesis, * = signifiearit0%** = significant at 5%, *** = significant dt%

Likewise, first differences of the number of toriorn harvested in treatment
households vs. control households in 1998 showthigatreatment did not change the
size of the harvest (Table 10). These resultsestgpat the treatment did not increase
the total amount of field work that employers nakttebe done by jornaleros.

Eligible families in the treatment villages did bonpre of some types of animals,
but it is not clear whether the addition of theserals required more labor or less (since
horses, e.g., could substitute for field work) (&hgci & De Girogi, 2005). Finally, |

reported above that there is no evidence of foamepnflation due to the treatmeht.

!5 Given the agriculture products listed in Tabléh2, prices that matter in determining whether tamand
for local agricultural goods has increased are {iyjothe price of corn, and (secondarily) the pride
beans and coffee. Unfortunately, not every logaéports prices, and (Handa Huerta Perez andf@traf
2000) do not have information on corn (only on cpaste and corn tortillas). Their work shows that

36



Thus there is no consistent evidence that thenr@att money was spent in a way that
would increase the demand for jornaleros’ labohnisTs not surprising, since it seems
likely that the markets for basic foodstuffs sustcarn are considerably larger in
geographic scale (perhaps even international) tihase for short-term labor assistance
during the corn harve&t.

The second alternative hypothesis is that somgtrssociated with receiving
treatment money may have caused the wage increasatment villages. An example
of a pathway from receiving treatment money toeased price and quantity of labor
would be increased nutrition, leading to improvedlth. Some of the families in both
treatment and control villages were not eligibledoeive treatment because their wealth
was too high, and some did not receive treatmemeaybecause of administrative errors.
So | can use these families to see if these wageases only occur for families that
receive treatment money, or if other families lyin treatment villages also experienced
wage increases. If the only families living inat@ent villages that experienced wage

increases were those that received treatment mémay that would suggest that

price of beans appears to have increased by sianf@unts in both treatment and control villageat the
price of coffee may have decreased in treatmelaigdk and stayed constant in control; that theepoic
corn paste appears to have increased by similauatsiin both treatment and control villages; arat the
price of corn tortillas may have increased by altbetsame amount in both treatment and contraggls,
though only the treatment increase was significdfy.own regressions show no significant difference
between treatment and control prices for corn fleorn paste, or corn tortillas in the 1999 pos&tment
survey used in this paper. This overall evidesddifficult to reconcile with any large positiveatment
effect in the price of the crops most local farm@meduce. This is not surprising, considering that
above authors believe that government-run Dicotwas (which are equally distributed across villge
are likely to “maintain a relatively constant suppf basic items at a fixed price,” and hypothesie this
should have a stabilizing effect on prices. Furti@e, the authors report that people in outlying
communities travel to the municipal centers to necéheir benefit checks, and spend money thetss, th
people do not always buy goods in the village thay live in.

18 At the least, the fact that it is more difficuit move people than it is to move corn suggestsdissant
labor markets would take longer to respond to legde variation than distant goods markets would fo
local price variation. Thus, in the short-run, tekevant geographic scale for a labor market shbal
smaller than that for a corn commaodity market,@ldh in the long run international migration shdtest
labor markets seek to be global as well. This wageease lasted one season before the experingent w
extended to the control group, so one should censitt possible short-term responses, not long ¢eres.
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something associated with receiving treatment manay have caused the wage increase
in treatment villages (although it would not neegsyg imply this, since the families that
received treatment money tended to be poorer).

Thus, in order to rule out that such a pathwahésdole cause of the wage
increase, | estimate the same wage regressiorsoraller restricted sample. | restrict
my sample to all people in the experimental groino were not eligible to receive
money in 1997 and did not receive any money by X849 includes people who did not
receive money because of administrative error)aasithilar sample from the control
group (see the Appendix for a description of hoasthsamples were constructed). On
this restricted sample, by 1999 there is a 2.2%ewagease due to the treatment, which
is significant at the five percent level. Likewiseere is a 2.0% increase in daily income
due to the treatment, a 3.6% increase in hours&dpler week and a 3.5% increase in
days worked per week. The results are reportdé@btes Alb and Alc. That the
treatment increases the wages on this restricteglsasuggests that the results are not
dependent on receiving treatment money (e.g. aat@athway from treatment money to
increased nutrition to increased productivity i$ responsible for all of the wage
increases).

Finally, the above robustness check must itsel tacobustness check in the
form of the third hypothesis: might treatment spirs have been responsible for the
increase in wages seen in the sample of non-treateits who were living in treatment
villages? To rule out the pathway of treatmspitloversleading to health leading to

better productivity and wages, | restrict the absample again by considering in any
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year only those non-treated adults who report peHealth according to ten critefia.

On this restricted sample, | find that the wagad pahealthy adults are again about 2%
higher due to the treatment. This suggests heajfihovements were not necessary for
workers to experience the wage increase; the agdgssity was to live in a village where
child labor decreased.

(D) Other Robustness Issues

One potential cause for concern is a connectitwed®n the labor market for field
workers and other labor markets. For a varietyeabons, PROGRESA may have caused
non-farm employers to increase their demand fasras well, and at first glance this
seems problematic for my identification. HowevERROGRESA increased the demand
for labor in other industries, then this would affect the demand for labor in the fields;
it would affect the supply of labor to the field&nd all stories that involve changes in
the supply of adult labor to the fields are irr@et/to this identification strategy: as |
explained in Section lll, simultaneous changes ag@s and quantities can identify the
direction of changes in demand regardless of tietence of changes in supply.

Another potential cause for concern is the imphsisumption that labor markets
are local. This is a strong assumption, becauseutd imply that people in control
villages do not supply labor in treatment villagegen though random assignment of
villages may have placed some villages close t@geth reality, however, this is not a

problem. If treatment and control labor marketssttmes overlap, then this would

" The ten criteria are: days of difficulty performiactivities due to bad health in the past monghGar
days of missed activities due to bad health inptle month are 0; days in bed due to bad heattteipast
month are 0O; yes, | can currently perform vigoraasvities; yes, | can currently perform moderate
activities; yes, | can carry an object of 10kg 5@@ens with ease; yes, | can easily lift a papeheffloor;
yes, | can walk 2 km with ease; yes, | can dregseffiwith ease; | have had no physical pain inlas¢
month.
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attenuatethe program’s effects on both the supply of chalabr and the demand for
adult labor. Thus, when | find significant prografifects on the supply of child labor
and the demand for adult labor, | have enough métion to conclude that the program’s
impacts without overlapping labor markets woulddaeen significant as well.

| therefore conclude that by 1999, a reductioohitd jornalero field work
participation in the treatment villages had a pesiaind significant hourly wage effect on
adult field workers, which in turn increased addurs worked per week (conditional on
working)*® This result occurs without food price inflationgreased land holdings in
treatment villages, or a significant change ingize of the corn harvest, and it is not
consistent with shifts in adult labor supply aloféhe result does not disappear when |
restrict to a much smaller sample that did notiveceatment money, or a subsample of
that which includes only the wages of healthy adufhus, by Proposition 1, in this
region and time period, employers appear to suibstadults for children, not to treat
them as complements: when child labor supply deeeahe demand for adult labor
increases. In the next section, | explore howeRisgenous increase in adult jornaleros’

wages affected the jornaleros’ families.

18 The relative magnitudes of these percentage clsatemend on the specification. Since the overall
decrease in the jornalero workforce by 1999 (calseithe decrease in child work participation) wisly
smaller than the increase in adult wages by thatt foompare Table 4d with Table 6), the naturadgiion
is: what else was changing adult wages? The ninébas answer is a backward shift in adult labor
supply, caused by the large increases in housetoridvage income instituted by PROGRESA. | reiterat
that such simultaneous changes in supply are waatefor my identification strategy (see Sectidi. Il
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VII. How did the Wage Increase Affect the Familieof Adult
Jornaleros?

A significant increase in adult jornalero wageswdtidave positively impacted
the health and consumption of families with adothpleros. Almost half of the families
living in treatment villages that did not receivedtment had an adult jornalero in their
household. Since the wages of these adult joroslecreased, any health and nutrition
spillovers to non-treated households in treatmélatges should be larger for the subset
that included adult jornaleros. Indeed, | findlable 11 that consumption spillovers in
grains and cereals, and meats and dairy occuriotfifmilies that had an adult jornalero.
Families that did not have an adult jornalero apptly experienced no significant
consumption spillovers in this sample. | also findable 12 that families with an adult
jornalero saw increases in health, although ibisatear if these health spillovers differ
from those experienced by families without an aghritalero. Comparison of the
consumption results at least suggests that theaserin the demand for adult jornalero

labor had positive consequences for the welfatbaf families.
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Table 11. Effect of increased wages for Adult Jomeros on their Families’
Consumption in 1999

For Familiesvith an Adult Jornalero For Familieswithoutan Adult
Jornalero

Indep. (1) Log kg (2) Logkg (3)Logkg (1) Logkg (2) Logkg (3) Log kg
Variables  of fruits & of grains of meats of fruits & of grains  of meats
vegetables & cereals and dairy vegetables & cereals and dairy

Treatment 0.059 0.050* 0.084** 0.014 0.038 0.017

Village (0.042) (0.027) (0.036) (0.040) (0.026) (0.038)
Dummy
# of 0.078*** 0.113*** 0.071** 0.104**  0.153***  0.083***

household (0.006) (0.005) (0.005) (0.007) (0.006) (0.007)
members

Gender, YES YES YES YES YES YES
Age,

Schooling,

Langauage,

Marriage

Status

Village YES YES YES YES YES YES
Clusters

Constant  1.1%* 2.2 .08 92k 1.9%* -.01
(0.15) (0.10) (0.14) (0.18) (0.09) (0.13)

# Obs 3747 3766 3482 3839 3874 3574

R2 0.11 0.27 0.12 0.20 0.37 0.15

Standard Errors are in Parenthesis, * = signifiearit0%, ** = at 5% *** = at 1%
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Table 12. Probit Treatment Effects on Health Outcmes in 1999

For Familiesvith an Adult Jornalero For Familieswithoutan Adult
Jornalero

Indep. (1) 2) 3) (1) 2) 3)
Variables Difficulty Missed In Bed Difficulty Missed In Bed
Every Day Activities Every Day Every Day Activities Every Day

Every Day Every Day
Treatment -24% -16% -9% -18% -19% -18%
Village (0.001) (0.073) (0.426) (0.019) (0.010) (0.027)
Dummy
Gender, YES YES YES YES YES YES
Age,
Schooling,
Langauage,
Marriage
Status
Village YES YES YES YES YES YES
Clusters
R2 0.22 0.22 0.20 0.19 0.20 0.19
# Obs 13,468 13,449 13,447 11,115 11,114 11,114
Control 14% 11% 0.8% 28% 25% 1.8%
Group
Mean

P-values for t-tests of signficance of differennt zero in parenthesis

VIII. Interpretation of Results

What are the theoretical and practical implicatiohthis result?  Any solution
to the child labor phenomenon depends on the quresficomplementarity versus
substitutability. If employers treat children aadults as complements, then governments
must count the cost not only of lost child wagesdiuower adult wages in the welfare

programs they introduce in conjunction with mandasthooling and strict child labor
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laws. If, on the other hand, employers substitahelts for children, then this suggests
that child labor may be an instance of a povedp:tadults must send their children to
work because adult wages are low, and adult wagel®a because adults are competing
with their working children. This in turn sugge#itat a ban on child labor may move the
economy from an equilibrium with low household vee#f (where children must work) to
one with higher household welfare (where adultsj@sare high enough to support their
families and children can afford to leave the wadakp for the classroom).

This intuition is formalized in the work of KaushBasu and Pham Van (Basu &
Van 1998) (Basu 2000)° They show that sufficient conditions for the pbiisy of two
equilibria (one with child work and one without &je the so-calleduxury Axiomand
Substitution Axiogwith the latter axiom being that employers subtiadults for
children? The work of Eric Edmonds (Edmonds 2003) showsiththe agricultural
setting of Vietnam the Luxury Axiom seems to hoMy results suggest that in this
agricultural area of Mexico the Substitution Axi@@ems to hold. Furthermore, the fact
that these results are both from agricultural sg#tis useful for generalizability. As
Udry (2004) points out: “Child labor is overwhelrglg a rural and agricultural
phenomenon. For example, in Pakistan, 70% of wgrkhildren are employed in
agriculture.” Thus, together with (Basu and Va®8Pand (Edmonds 2003), my results
suggest the possibility — in the types of laborkets that most children work in

throughout the world — of a poverty trap that carebcaped through stricter child labor

9n the presence of multiple equilibria in Basu &fah’s model, a minimum wage w’ will eliminate atil
labor if the child market wage < w’ < adult markege, and if child productivity is low enough subht
there exists excess demand when only children arking.

2 The Luxury Axiom is that parents only send théiildren to work to keep household income above a
subsistence level.
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laws and better schools, without the additionadtipn of large household welfare
payments.

These results also provide the material for a tadeke-envelope calculation of
the effects of a ban on child labor on householigets?* In this data set, the average
family has 2.5 children under age 17, of which Gat&working as jornaleros. If the
government implemented a ban on child labor inahealero workforce, the lost
earnings per week of the children in such a fanvibyild be approximately 0.13 * (125
pesos per week) = 16.6 pesos per week. But d.thadults in an average household,
0.68 tend to work as jornaleros, and (based owcdkéicient in Table 4b, and the bottom
of the confidence interval for the coefficient inflle 6) it seems that these workers
might experience an hourly wage increase of 100%4'% /13 % = 36%. Assuming as a
lower bound that there was no increase in adultsvaoerked per week, this would lead
to an increase in weekly earnings of 36% * (13lopgser week) = 47 pesos. This would
then entail an increase in adult earnings per week average family of (0.68 adult
jornaleros per household) * (47 pesos per adutigl@ro) = 32 pesos. Thus, 100% of the
child earnings lost by the ban would be recovenrethb improved adult wages. Itis
unlikely that the adult wage increase that | obsdrassociated with a 4 % to 13% drop in
child labor participation is representative of tteav equilibrium wage that would occur
in the event of a 100% drop in child labor suppBut this calculation gives some
indication that the order of magnitude of the oliedrwage increase is large enough to
potentially counteract much of the welfare lossgoor families due to a ban on paid

child labor in the fields.

ZLwithout a precise theoretical framework, any eatis of the size and consequence of these effétts w
be conjectural at best.
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The distributional consequences of the substiubioadults for children depend
on how child workers and adult workers are disteduacross families and across
industries. In families where adults work in inttysA and children work in industry B,
a ban on child work in industry B will not neceslalead to higher wages in industry A,
and thus the welfare consequences for that famalyileely to be negative. Likewise, in
a family where children do not work, and adults kviorindustry B, a ban on child work
in industry B will lead to an increase in the adudtge in industry B, improving welfare
unambiguously for that family. Thus, even whenledsubstitute for children in every
industry, in order for labor market outcomes oflgglto mitigate the welfare losses
across all families due to a ban on child labomiist be the case that either (1) the ban
on child labor is successfully implemented acrdsmdustries, and/or (2) there is a
perfect correlation between the industry of emplegtof adults and that of children
within a family. In the PROGRESA data, there amnghouseholds with jornalero
adults that are without jornalero children, as vaslimany jornalero children living in
households without jornalero adults, which sugg#ssthe first condition must be kept

in mind by policy makers.

IX. Conclusions

There has been little empirical research on thetiue of what happens to adult
labor markets when children leave the workforcelidy makers who need a reliable
answer to this question in order to make child fdaw effective have in fact been forced
to assume the answer. Any empirical strategy sovanthis question must surmount two

hurdles: (1) it must find a program that reducakidhbor supply without directly
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affecting adult labor demand, and (2) it must idgr@hanges in adult labor demand
without assuming constant adult labor supply. gdtiiesize and demonstrate that
randomized schooling experiments can reduce caiddrl supply without directly
affecting adult labor demand. Furthermore, | mage of coordinated movements in
price and quantity to identify the direction of neowents in adult labor demand without
assuming constant adult labor supply.

| apply this strategy to Mexico's PROGRESA expemteThe results
demonstrate that when the opportunity wage of rarkimg increased, child workers
responded by decreasing their labor participataes. | rule out alternative pathways to
conclude that this reduction in child labor pagation is what caused an increase in the
equilibrium price and quantity of adult labor. HBhin these areas of rural Mexico during
the autumn corn harvest, adult labor substitutestidd labor. The partial elasticity of
adult hourly wages with respect to child work papation is clearly negative.

The first implications of these results are thdoat Models such as those of
Basu and Van (1998), and Ranjan (2001) — whichrasghat child and adult labor are
substitutes — are reinforced by my result. Ind@ethe context of Basu and Van’s 1998
model “The Economics of Child Labor,” this papeujsdate of the previous empirical
results — which had showed ambiguous effects afigésiin child labor supply on adult
wages — is very useful. By providing evidencetfair labor demand assumption (the
“Substitution Axiom”), the result of my paper reamtes the theoretical possibility that
their paper introduced: stricter child labor lawaynelp labor markets escape a kind of

poverty trap. Since Basu and Van’s child labomdypssumption (the “Luxury Axiom”)

47



has been supported by recent empirical evidence &wother agricultural region, my
result helps close a remaining empirical gap (Edilsd003).

Second, these results are of general use to polaters, because they suggest
that in environments similar to the one observeae [eorn-based agriculture), efforts to
reduce child labor may have positive impacts orlitadiages and employment. This
means that programs to reduce child labor may mguire funds for better schools,
better enforcement of labor laws, and better tenssiithin communities — they may not
require large injections of cash framtsidecommunities to make up for lost child and
adult wages.

Finally, this paper is the firgxperimentakstimate of labor demand parameters
across labor input types. The idea of this paparbe easily applied to the many other
schooling experiments recently conducted in Latmefica and in other nations in the
developing world, thus showing how these resulty @aross regions, time, level of
industrialization, and culturé$. The results here may thus be the first of a seseful
estimates of the medium-term effects of child latealuction on adult labor market

outcomes.
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Appendix
Al. Construction of the no-treatment money samplerad comparison control group

Each person in both treatment and control villagggsbe identified from the
surveys as a member of one of three eligibilitegaties: (1) originally eligible; (2)
eligible under the re-calculation of eligibilityastis in 1998; and (3) never eligible. The
PROGRESA administrators assigned people who weterrally well-off to category
three, and people who were less-well off to catggore. Everyone in both treatment
and control villages is in one of these three gsp@nd the method of assignment should
not have varied depending on whether one is iratrrent or control village. Therefore,
people within a given eligibility category should kelatively similar across treatment vs.
control villages. Figure 7 shows the breakdowrelgibility status of families living in
treatment villages in 1997.

In order to find out which individuals in particuldid not receive treatment
money, | obtained administrative records identifythe recipient households and the
timing for all payments made during the PROGRESAl@ation from the PROGRESA

evaluation website, &tttp://evaloportunidades.insp.mx/en/index.phfound that almost

everyone living in treatment villages who was iigillity category three never received
money, but that in addition many of the presumalalgrer people in eligibility category
two also never received money (about 60 percetitarh). According to Hoddinott,
Skoufias and Washburn 2000, the PROGRESA admitictralaims that of the
households that were eligible to receive benefitsnever did receive any, 85.7 percent
did not receive benefits because the administratever incorporated them into the

program. Thus, it seems that there is little rdonselection in this sample of non-
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treated people living in the treatment group. ddiion, because | am able to include
people in eligibility category two, my sample ofmtreated people in the treatment
group includes households that are not restricidzbtthe richest in the villagés.

| construct a similar comparison sample in thetadgroup by including
everyone in the control group who is in eligibiltgtegory 3 and a random sample of 60
percent of the people in eligibility category®2Since the households within a given
eligibility group should be fairly similar by admstrative design, and since the
administrators should not have used different stedslfor eligibility status in the control
and treatment villages, this technique createsn&ralogroup comparison sample that
should be fairly similar to the treatment group #iceated sample. Table Ala shows
baseline (1997) summary statistics for the two damp

Table Alb shows the results of my hourly wage dm&tion on these samples,
with five percent symmetric cropping and contraisl @illage fixed effects as before.
These results demonstrate that by 1999 there w@m#dicant wage increase even for the
much smaller group of people living in treatmertiages who did not receive treatment
money. Table Alc shows the results of my quasiigcifications on this sample — they
suggest that the quantity of adult jornalero labahis sample also increased.

Finally, as a robustness check | consider a fughbsample of the above adult

jornaleros who are perfectly healthy accordingh®following ten criteria: days of

% As a robustness check (to avoid potential probleitts selection), | also consider only the richesople
in each village: those in category three who weneen eligible to receive treatment according to the
criteria applied to both control and treatmentagks. Performing kolmogorov smirnov tests on thgev
distributions in 1997 and 1999 shows that befazatiment | can reject their inequality, but afteatment |
cannot reject that the control distribution is deral This holds for the overall sample, and far tiealthy-
only sample described at the end of this sectibimus, the results in this section seem to be rabust
restricting the sample to only the never eligibaere there are fewer potential problems with delec

% The results are similar when my control sampléuithes all the people in eligibility category twoitiw
weights of 0.6) and all in eligibility category & (with weights of 1.0).
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Table Ala: Comparison of baseline characteristicsfomo-treatment sample in

treatment villages with comparison sample in contrbvillages®

Year Variable Control Villages Treatment Villages
# families 4,276 families 5,530 families
# people 15,874 people 24,453 people
% male 50.9% 51.4%
% child (< 17 years) 33.2% 34.5%
% adult (17 to 59 years) 54.7% 54.0%
% worked last week 48.5% 46.7%
% worked as jornalero 16.8% 16.5%
1997 Mean jornalero wage 3.80 pesos / hour 3.72 pelsosr/
Mean age 29.3 years 30.0 years
% with high schooling 18% 20%
% speaking a dialect 19.3% 22.4%
% literate 79.3% 78.2%
% married 39% 41%
% separated 17% 19%
% divorced 0.18% 0.16%
% widowed 5.4% 5.6%

difficulty performing activities due to bad heaiththe past month are 0; days of missed
activities due to bad health in the past month0aaays in bed due to bad health in the
past month are 0O; yes, | can currently perform nage activities; yes, | can currently
perform moderate activities; yes, | can carry ajectiof 10kg for 500 meters with ease;
yes, | can easily lift a paper of the floor; yesah walk 2 km with ease; yes, | can dress
myself with ease; | have had no physical pain el#st month. Without updating the
cropping from the larger subsample above, | perfttrensame difference and difference
regression on wages. The results show that psimhates of the treatment effect are

essentially unchanged, and remain statisticallgiBaant.

% |talicized entries are significantly differentthe 5% level in t-tests without clustering. Insthiaseline
survey, no variables are significantly differenttat 5% level in tests with clustering at the ghdevel.
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Table Alb: Treatment Effect on log hourly wages andog daily income from 1997 to
1999 for no-treatment sample and comparison contradample

Dependent Variable: log hourly wages or log dailgogme
for Adult (ages 17 to 59) Jornaleros

Explanatory Variables (1) (2) 3) 4)
Log hourly Log hourly Log daily Log daily
wage wage income income
Treated (post=1 & 0.018** 0.022** 0.0120** 0.020**
treatment village = 1) (0.009) (0.009) (0.008) (0.009)
Post-treatment 0.320*** 0.318*** 0.301*** 0.300***
Dummy (0.007) (0.007) (0.006) (0.009)
Male Dummy 0.022*** 0.020** 0.061*** 0.060***
(0.009) (0.010) (0.009) (0.009)
Age -0.000 -0.000**
(0.000) (0.000)
Age Dummies YES YES
Schooling Level YES YES
Dummies
Language Skills YES YES
Dummies
Marriage Status YES YES
Dummies
Village Fixed Effects YES YES YES YES
Constant 1.14%* 1.14%** 3.20%** 3.17%**
(0.01) (0.02) (0.01) (0.02)
# Observations 8944 8647 8977 8653
R2 0.31 0.31 0.30 0.30

Standard Errors in Parenthesis
** = significant at 5% level
*** = significant at 1% level
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Table Alc: Treatment Effect on log hours per weekad log days per week from

1997 to 1999 for no-treatment sample and comparisaontrol sample

Dependent Variable: log hours per week or daysysek
for Adult (ages 17 to 59) Jornaleros

Explanatory Variables (1) (2) 3) 4)
Hours per Hours per Days per Days per
week week week week
Treated (post=1 & 0.032** 0.036** 0.028** 0.035**
treatment village = 1) (0.015) (0.016) (0.014) (0.014)
Post-treatment -0.085*** -0.087*** -0.065*** -0.068***
Dummy (0.012) (0.012) (0.011) (0.011)
Male Dummy 0.112%** 0.117*** 0.079*** 0.081***
(0.016) (0.016) (0.015) (0.015)
Age -0.001*** -0.001**
(0.000) (0.000)
Age Dummies YES YES
Schooling Level YES YES
Dummies
Language Skills YES YES
Dummies
Marriage Status YES YES
Dummies
Village Fixed Effects YES YES YES YES
Constant 3.64*** 3.59%** 1.58*** 1.56%**
(0.019) (0.034) (0.017) (0.031)
# Observations 8997 8698 9019 8716
R2 0.01 0.02 0.01 0.01

Standard Errors in Parenthesis
** = significant at 5% level
*** = significant at 1% level
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Figure 7. Percentage breakdown, by eligibility stats, of families in treatment
villages in 1997

9%: Eventually Eligible,
Received Money

2%: Eventually Eligible,
Did Not Receive Money
(Unknown Cause)

11%: Eventually Eligible,
Did Not Receive Money
(Administrative Error)

19%: Never
Eligible



