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Abstract

In developing countries, employment rates of mathéth young children are relatively lower.
This paper analyzes how maternal labor market oo¢san Argentina are affected by the
preschool attendance of their children. Using eddlousehold surveys, we show that four year-
olds with birthdays on June 30 have sharply higiiebabilities of preschool attendance than
children born on July 1, given enrollment-age ruRsgression-discontinuity estimates using
this variation suggest that preschool attendantkeeojoungest child in the household increases
the probability of full-time employment and weeklgurs of maternal employment. We find no
effect of preschool attendance on maternal labtwoooes for children that are not the youngest

in the household.

JEL Codes: 121, 128, J22
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I. Introduction

After World War II, female labor participation rateose steadily in the developed and
developing world. However, participation rates iamy countries are still relatively low for
mothers with young children. Not surprisingly, ergang preschool education is an oft-cited
goal in both developed countries (OECD 2002) artthLamerica (Myers 1995; Schady 2006).
It provides an implicit child care subsidy, whills@ perhaps, improving child outcomes (Blau
and Currie 2006). While a subsidy specifically dasd to achieve one of these goals will
usually be relatively ineffective at accomplishihg other goal, the hope is that free public
preschool could attain both. Nonetheless, the acapievidence on the effects of pre-primary
education is still limited, especially for develogicountries.

In two pertinent examples from South America, Besii, Galiani, and Gertler (forthcoming)
find a positive effect of pre-primary school attande on the Spanish and Mathematics test
scores of Argentine third-graders, as well as belmalvoutcomes such as attention, effort, class
participation, and discipline. Berlinski, Galiaand Manacorda (2008), using data from the
Uruguayan household survey that collects retrogsgettiformation on preschool attendance,
find small gains in school attainment from presdlaitendance at early ages that are magnified
with age. Less is known, however, about the effe€preschool on maternal labor market
outcomes.

A major challenge in identifying the causal effetpre-primary school attendance on child

or parental outcomes is non-random selection iatty@ducation. To address this problem, our

There is substantial empirical evidence from thééshStates that intensive early education intetiven targeted
specifically to disadvantaged children yield betsafi the short and in the long run (Blau and Gu2006). On the

less extensive evidence in Latin America, see Scf2@D6).



paper uses the fact that Argentine children mwsthre given age prior to a preschool enrollment
cutoff date. The school year runs from March toémeber, and enroliment in the final year of
preschool is mandatory for children that turn fjgars old by June 30. Children born on July 1
must wait one year to enroll in kindergarten. Uspogled household surveys that report exact
birth dates, we confirm that children born on Jullyave sharply lower probabilities, by about
0.3, of attending school. We exploit this discoutiy in the probability of attendance to identify
the effect of early school attendance on mateats market outcomes.

The parameters we study, however, differ from thadgauch research in the childcare and
female labor supply literature. Though many stutiege estimated the sensitivity of maternal
employment to child care costs, their elasticitynestes cannot be easily generalized to predict
the effects of expanding preschool education oremat labor market outcomes (Anderson and
Levine 2000; Blau and Currie 2006pdditionally, in the absence of credible instrurtsen
identification of the elasticities of maternal emyahent to childcare costs is challenging
(Browning 1992).

Our regression-discontinuity estimates suggest tmaverage, 13 mothers start to work for
every 100 youngest children in the household ttazat preschool (though, in our preferred
specification, this estimate is not statisticaltyngficant at conventional levels). Furthermore,
mothers are 19.1 percentage points more likelydkvior more than 20 hours a week (i.e., more
time than their children spend in school) and tokwon average, 7.8 more hours per week as a

consequence of their youngest offspring attendnegghool. We find no effect of preschool

2 For the mothers that would work fewer hours thangchool day, public schools provide a 100 pencemginal
price subsidy for childcare of fixed quality, whiler the mothers that would otherwise work morersdhe price

subsidy is inframarginal (Gelbach 2002).



attendance on maternal labor outcomes for chilthrahare not the youngest in the household.
Finally, we find that at the point of transitiorofn kindergarten to primary school there are
persistent employment effects, even though schtendance by then is nearly universal. This
might be explained by the fact that finding joblsemtime or by a mother’s decision to work
once the youngest child transitions to primary stho

Our preferred estimates condition on mother’s sthg@nd other exogenous covariates,
given evidence that mothers’ schooling is unbaldncéhe vicinity of the July 1 cutoff in the
sample of four year-olds. Using a large set oalitgtrecords, we find no evidence that this is
due to precise birth date manipulation by pare@ther explanations, like sample selection, are
also not fully consistent with the data.

In terms of empirical strategies, Gelbach (2002hésclosest to the exercise we pursue in
this paper. He uses U.S. census data to estimatgftct of public school enroliment of five
year old children on their mothers’ labor marketcomes, instrumenting enroliment with
guarter of birth dummy variables. The idea is thatestimated parameters circumvent the
problems of endogenity mentioned above while beifmymative about whether large subsidies
in the form of limited, directly provided pre-primyaeducation influence maternal labor
outcomes. A related literature from several caastreports difference-in-differences estimates
of preschool effects on maternal labor market aues relying on geographic and temporal

variation in policies that affect preschool attemoiz’

3 cascio (forthcoming), exploits variation across tnited States in the funding of kindergarteriatiites in the
late 1960s and early 1970s. She finds positiveeesffef kindergarten enrollment on maternal labgpdufor single
mothers of five years-old with no younger childrBaker, Gruber and Milligan (2008judy the expansion of
subsidized provision of childcare for children zé&sdour in the Canadian province of Quebec. THey find that

childcare use has a positive effect on maternalrlabpply for married mothers. Finally, Schloss€06)studies



Of particular relevance to this paper’s findingsrlBiski and Galiani (2007) examine an
Argentine infrastructure program, initiated in 1988t built pre-primary classrooms for
children aged three to five. Using the fact that¢bnstruction exhibited variation in its intensity
across provinces, difference-in-differences es@ématiggest that the take-up of new preschool
vacancies is perfect. The estimates further sudgbastvhen a child is exogenously induced to
attend preschool by the supply expansion, theiliked of maternal employment increases
between 7 and 14 percentage points, roughly sirdl#ris paper’s point estimates. However,
Berlinski and Galiani only find a small, imprecigestimated effect on hours worked.

The rest of the paper is organized as follows.i8edt provides background information on
the education system in Argentina and describedahesets used in this paper. Section
describes our identification strategy. Section égarts the empirical results, and section V

concludes.

I1. Background and Data

A. Background Information

Argentina is a middle-income developing countryhatlong tradition of free public
schooling. The school system is divided into prieapry, primary and secondary education.
Primary school attendance between 6 and 12 yediis glrtually universal. However, the pre-
primary attendance rate among children aged 3yeabs old is only 64% in 2001 (Berlinski and

Galiani 2007). Pre-primary education is divideaittiree levels: level 1 (age 3), level 2 (age 4),

the impact on labor supply of the gradual impleragan of compulsory preschool laws for childrenageree to
four in Israel. She also finds that the provisiépreschool education in Arab towns increases émsgoit and

maternal labor supply.



and level 3 (age 5). In general, pre-primary clagse held within existing primary schools. Like
primary schools, they typically operate in sepamatening and afternoon shifts, with children
attending one of these shifts for three and ali@lfs a day, five days a week, during a nine-
month school year.

Primary school has been compulsory since 1885 FEderal Education Law of 1993 further
mandated attendance between level 3 of pre-priedwgation and the second year of secondary
school. Its implementation was to have occurreduyglly between 1995 and 1999, but it was
not rigidly enforced. First, there is no penaltypiace for non-compliers. Second, primary school
enroliment is not impeded by lack of pre-primarkiaaling. Finally, there are still large dropout
rates at ages 13 and older.

In Argentina, the academic school year starts earjlarch and finishes in December. Like
many countries, a cutoff date establishes who oaollen a given academic year. School age is
defined by the age attained on June 30 of the ruasademic yedrChildren can enroll in level
3 of preschool if they turn five years old on ofdse June 30 of the current school year.

Until 1994 Argentina was a relatively low unemplogmb country with unemployment rates
never exceeding 10 percent. However, unemploynmenéased substantially after a
macroeconomic shock in 1995 with an average rafel & for the rest of the nineties. Annual
hours worked are high and female participatiort ih@ level of southern Europe. In 1998, the
female employment rate for the group aged 18 twd® 48 percent.

The Argentine labor market is not very rigid. Taxes in Argentina are comparable to those
in a typical non-European OECD country. Unionsaremportant feature of economic life with

around half the workers having their wages barghaowtlectively and 45 percent of employees

4 See Art. 39, Resolucién CABA: N° 626/1980.



being union members. However, national minimum 8aaye set at a relatively low level and
probably do not have much impact on employmentaliinemployment protection is at about

the average OECD level (Galiani and Nickell 1999).

B. Data

We use data from the Argentine household surveyEtituesta Permanente de Hogares
(EPH), a biannual survey of about 100,000 householanaged by Argentina’s National
Institute of Statistics and Censuses (INDEC). Tireey is representative of the urban
population of Argentina. It has been conductedesit@74 in the main urban clusters (referred to
as agglomerates) of each province of the countity, tive exception of Rio NegrbA unique
feature of this household survey is that from M893.to May 2003 it includes the exact date of
birth for each individual in the sample. We pogeated cross-sections of individual-level data
from both waves of the survey covering the 1998001 period. We do not use the information
for 2002 onwards because of the macroeconomicpsalaf 2002 and its economic and
distributional consequences (Galiani et al. 2008584 20025.

For our main results, we use a sample of houselttisding mothers between the ages of
18 and 49 and at least one child aged 4 on Jarduaiyhe survey year. The survey collects
information on the family relationship between hefusld members and the head of household.
Our analysis focuses on children of either malteorale household heads, because only in such

households can the mother of a child be identifietie EPH. We further restrict the sample to

® Urban Rio Negro was included in the survey in 208de, www.indec.gov.ar for detailed informationtioe EPH.
® GDP declined 20% and unemployment peaked at 24 rdsults using the 1995 to 2003 sample are sitoila

though less precise than those reported here aravailable from the authors upon request.



individuals with full information on date of birtlschool attendance, mother’'s age and education,
and siblings’ ages. When children of the same élooisl are born on the same day we only
include one of the children in the household.

In the first panel of Table 1 we summarize theiinfation contained in the EPH sample. On
average, 58 percent of children aged 4 on Januafgdrvey year attend school. However, the
enrollment rate was 81 percent for those borneafitist half of the year and 33 percent for those
born on or after July 1. Thirty-seven percent & thothers worked the previous week, with 30
percent working 20 or more hours per week (i.eretione than their children spend in school).
The average number of hours worked last week ik712.he employment rate for the mothers of
children that attend preschool is 38 percent, weB&upercent for those that do not. On average,
maternal characteristics such as age, educatiorabndmarket outcomes for the mothers of
children born in each half of the year are statadly similar.

We also use natality data from birth certificatesnpiled by Argentina’s Ministry of
Health! It is not compulsory for provinces to report exdate of birth, but—with the exception
of the Province of Buenos Aires—all other provinpesvide this information for the period
2002-2005’ From this data we extracted all births to motteeysd 14-45 (i.e., those who will be
18-49 when their children turns 4). In the secoadgb of Table 1 we summarize the information

contained in the natality records.

[11. Empirical Strategy

” Further information can be found at thizeccién de Estadisticas e Informacion de Sakgbsite:
http://www.deis.gov.ar/.

8 Natality data before 2002 do not contain exacé détbirth.



This section describes the regression-discontirapfyroach that we use to identify the effect
of preschool attendance on maternal labor markieboes. It exploits sharp differences in the
probability of attendance for young children bomeither June 30 or July 1. As a starting point,
consider the following linear model for a child dgeon January 1 of the survey year (i.e., a
child who is going to turn 5 in the calendar anddmmic year of the survey):

Ve =4S+ B+ A+t g, (1)

whereY;, is a labor market outcome for the mother of chilesiding in region, and observed

in survey round (each survey round is the interaction of year andenof the survey)S. is a

Ijs

dummy variable indicating school attendang, is a vector of exogenous covariates that affect
maternal labor market outcomes, afd is an error term assumed to be independent and
identically distributed. The model includes fixefteets for regions 4, ), equivalent to survey

“agglomerates”, and survey rounds,(. The parameter of interest,, represents the mean

effect of a child’s preschool attendance on theemmat labor market outconieBecause the
effects of preschool attendance on maternal labtmoones could differ between households
whose youngest child enters kindergarten with resjoethose who have younger children we
estimate separate models and parameters for thesesg

If we estimate the model in equation (1) by Ordynlaeast Squares (OLS), the estimatou of
is likely to be inconsistent. First, maternal labzarket outcomes and child’s school attendance

are jointly determined, introducing simultaneitasi Second, omitted variables such as a

? In the case of dichotomous measures of labor markeomes, we also apply OLS and interpret caefiic

estimates as marginal probabilities.
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mother’s cognitive ability are plausibly correlatedh both labor outcomes and children’s
kindergarten attendance.
To disentangle the causal effect of preschool dé#eoce, we use an instrument that induces

plausibly exogenous variation &, , but has no direct effect o), . In Argentina, children must

turn 5 years old on or before June 30 of the scheat in which they enroll in (compulsory)

kindergarten. Those born one day later must whitl gear to enroll. Define a variablB,, that

Ijs
indicates a child’s day of birth during the calengeaar. It equals -182 on January 1, 0 on July 1,

and 183 on December 31. Further defpe= 1{BIIS > 0} an indicator function which equals to

one for children born on or after July 1, and zasttterwise.

We model school attendance using a linear prolaloiodel:

Sis -JZ,JS+c$B”S+cSB2 +0,Z;, X B +JZ”S><B2 + A+ g+ U (2)

2™js ijs ijs
The parameted, measures the discontinuity in preschool attendancily 1. In our sample
of Argentine 4 year-olds, we anticipate tlggt< , sthce children born on or after July 1 do not

fulfill the minimum age requirement for enrollmentkindergarten. In practice, the point
estimate is likely to be greater than -1 (a soechifuzzy” discontinuity), since younger children
may already be enrolled in the previous, non-cosyayllevel of preschool, and some older
children may ignore compulsory attendance rules.
Similarly, we can model maternal labor market ootes as
2

Y =a les+aBus+a Bz ta Zust ta Z|jst|Js+/]j +lus+,7ijs (3)

ijs
where a, captures the reduced-form effect of July 1 birytsdan labor outcomes. Since we

anticipate tha, > - lthe estimate ofr,must be rescaled by the estimatedgfto recover the

effect of school attendance on labor outcomesrdotjal terms, this parameter is computed by

11



estimating equation (1) via two-stage least squ@rgsS), conditioning on the interacted

with Z.

polynomials of B, and instrumenting: is (see, e.g., van der Klaauw 2002; Imbens and

ijs

Lemiuex 2008).

For this to identify the parameter of interezf, must be correlated witl, , but it should

ljs ?

not have a direct effect on the outcome of inteiiestcov(Z,., £;;) = 0. Since parents can time

ijs?
conception, a child’s season of birth is plausiwyrelated with unobserved variables like child
health and family income, any of which could dilg@fluence maternal labor market outcomes

(Bound, Jaeger, and Baker 1995; Bound and Jae@@).2ZDo address this, the TSLS

specifications control for smooth functions Bf , estimated separately on either side of the

cutoff date'® The specification above assumes a piecewise diimpmdynomial, but we verify it
through visual inspection of means taken within-d&birth cells, in addition to obtaining
estimates with higher-order polynomials.

Although the polynomials capture smooth, seasoifigrences in birth date manipulation,
they cannot capture precise manipulation, neaculeff date, via cesarean sections or induced
births. In the next section, we use natality dadanfbirth certificates to show that this is an
unlikely source of bias. Another possible threatinternal validity of our estimates could
come from welfare subsidies varying with school.dgehis scenario, we could confound the
effect of preschool attendance with the effecheke subsidies. To our knowledge, in Argentina,

no such overlapping discontinuities exist in theige of the welfare system. Finally, parents

1 The estimated regression functions do not fultyisde the model. Lee and Card (2008) show thatane
interpret the deviation between the true conditi@xpectation function and the estimated regresiination as
random specification error that introduces a grstupcture into the standard errors for the estichasatment

effect. Thus, we always report standard errorstetad by 366 days of birth.
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may deceive educational authorities about theid&hdate of birth in order to enroll them in
preschool earlier. This practice is difficult toplament in Argentina, since enrollment requires a
national identification card that includes the c#ily-recorded date of birth. Moreover, this
would only constitute a threat to internal validitparents lie to the household survey about
birth dates (in addition to the school authoriti@g)ich they have no incentive to do.

The interpretation of the TSLS estimates requicesesclarification:' Under a weak
monotonicity assumption, as in Imbens and AngfiSB4), the estimates are informative about
the behavior of compliers.€. the subgroup of individuals whose treatmeaiust switches from
nonrecipient to recipient if their birth date cresshe cut-off}? Our analysis includes children
that will turn 5 years old during the academic yelarthis sample, the subgroup of non-
compliers includebouseholds that choose to send their childrengsghool for two years or
more, and thus are not influenced by the cutofé ddwn contrast, the compliers include
households that choose only one year of preschidmls, our estimates are most generalizable
to households that choose less preschool, pertkabg tio be poorer and credit constrained, or

with less access to preschool infrastructure.

1V. Main Results

1 One interpretation for the parameters we estirisateat of an equivalent cash childcare subsidy.fvthis
interpretation less straightforward as preschoaktation as a means of childcare imposes fixed cosfsarents
(e.g., children have to be taken and collected fsahool at certain times) that a childcare caslsidybmay not.
Parents likely also value the learning of childdeming pre-primary education. Finally, the popuatthat would be
affected by these two conceptual experiments nbghdifferent.

12 For a complete discussion of the fuzzy regresdisnentinuity design, see Hahn, Todd, and van deatv

(2001) and Imbens and Lemieux (2008).
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A. Evidence on Birth Timing

We investigate the validity of our identifying asgotion by examining whether there is
manipulation of the assignment variable, perhapsesarean section or induced labidt.is
plausible in Argentina, where one-quarter of bidhs via cesarean section, with rates between
36 and 45 percent in private hospitals (Belizaal.€1999). Presuming that timed births do not
occur from a random draw of the population, itlsugible that the clustering of such parents just

to the left (or right) of the July 1 cutoff couldtfoduce a correlation betweéh), and ;.

We use two strategies to diagnose systematic miatiquu of the assignment variable
(Imbens and Lemieux 2008; Lee 2008). First, we erarthe density of birthdates around the
July 1 cutoff for clustering on either side of theoff. Second, we examine the distribution of
observed socioeconomic and birth characteristiwgrat the enrollment cutoff, interpreting sharp
changes in these variables as suggestive of noomabdth date manipulation.

Figure 1 reports a histogram of births using lasgmples from the natality data. Black bars
indicate the July 1 cutoff, as well non-floatindidays in Argentina, given evidence that birth
frequencies are lower on such days. There is agtase that families are capable of precisely
timing births (McEwan and Shapiro 2008). The uplpéirpanel shows proportionally fewer
births on weekends, and that mothers of such biréve less schooling. This pattern, common
across many countries, has been shown to be dedelath the use of cesarean sections and

induced labor (Dickert-Conlin and Chandra 1999)détermine whether such birth timing

13 |n Chile, with a similarly high rate of cesareattions (Belizan et al. 1999), McEwan and Shag@apg) found
no evidence of birth timing around a July 1 enreimncutoff. In the U.S., McCrary and Royer (2006) no
evidence of sorting around birthdate cutoffs ind®and California. In other countries, evidencegests that
parents have manipulated birth dates in order tidataxes (Dickert-Conlin and Chandra 1999) anchiobt

monetary bonuses (Gans and Leigh Forthcoming).
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might occur around July 1, the upper-right panpbres a histogram of all births. Because of the
large sample, we restrict it to a 6-month windoausad July 1, but the results are robust to a
larger window. While there are visible dips in bgton three national holidays, consistent with
the ability to time births, there is no evidencelhifstering of births on either side of July 1.

In the bottom panels of Figure 1, we summarizedegionship between birth dates and two
variables: weeks of gestation and mother’s schgoliine circles represent the unadjusted means
of these variables within daily cells. The supersgd lines are fitted values from a piecewise
guadratic specification on date of birth. Theranggrestingly, evidence that declines in birth
frequencies on holidays are associated with lowa&res of mothers’ schooling (indicated by the
solid dots). However, there is no visual evidenickreaks around July 1.

In Table 2, we present OLS regression resultsafeathe analogue of the visual evidence in
the bottom panels of Figure 1. This table confithesfinding of no differences in gestation and
schooling near the July 1 cutoff. It shows simiesults for a larger set of covariates that
include low birth weight. In sum, the natality dat@vide no evidence of systematic

manipulation of birth dates around the July 1 dutof

B. Day of Birth, Preschool Attendance, and CovarBimoothness

We turn now to the analysis of preschool attendamcecovariate smoothness using the EPH
sample. In Figure 2, we summarize the relationbbigveen birth date and preschool attendance.
The top panels present results among 3 and 4 yeamto are the youngest in the household,
and the bottom panels among those that are ngbtlnggest in the household. (In this and all

subsequent analyses, children’s age is calculatelhouary 1 of the survey year in which they

15



are observed.) The circles represent unadjustedsrddhe school attendance variable within
daily cells. The superimposed lines are fitted galfrom a piecewise quadratic specification.
Figure 2 shows, as expected, that preschool attberda low among 3 year-olds. There is a
small break in attendance, with children born ojust after July 1 slightly less likely to attend
than children born just before. A larger breakviglent among 4 year-olds, consistent with the
fact that kindergarten (i.e., level 3 of prescha®ljompulsory. Four year-olds born on July 1 are
just below the minimum age requirement for kindetgyaand must delay enrollment by one
year, while 4 year-olds born on June 30 are ekgiblenroll as the youngest kindergarteners.
Table 3 reports OLS estimates of equation (2)etheirical analogue of Figure 2. Panel A
presents the results for the youngest childreherhiousehold, and Panel B the results for
children who are not the youngest in the houseldld column (1) of Panel A, where we only
condition on a piecewise quadratic polynomial, e that among 4 year-olds, the coefficient
on birthdays after June 30 is a large, negative haghly significant estimate of -0.31. It is much
smaller (-0.048) among 3 year-olds, albeit sigatific In column (2), we add a full set of
controls, including dummy variables for each surk@ynd, regional agglomerate, day of week
of birthday, birthdays on non-floating holidaydinear and quadratic terms of mother’s age, a
dummy variable indicating female children, and duesrior mother’s years of schooling. The

results are not statistically different than thosgorted in Column (1). The results for the sample

14 A regression of a youngest in the household durema born on/after July 1 dummy and a piecewisel iz
polynomial shows no correlation between being thengest in the household and the July 1 dummy.

15 We include these variables to show that the resui#t not driven by coincidental overlap of cutistes falling on
weekends or holidays. Nevertheless, the resultstegin the paper are very similar if we do nafuile these

control variables.
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of children that are not the youngest in the hoaklshare similar, suggesting that this aspect of
family structure does not affect compliance wite &nroliment rule.

Before examining the effect of preschool attendamcenaternal labor outcomes, we
scrutinize whether, in the EPH sample, covariatesmooth around the cutoff point. In Table 4,
we report successive OLS estimates of an equaker{3) for mother’s age, years of schooling,
and a dummy variable indicating whether the chiltemale. Panel A refers to the sample of
children who are the youngest in the household,Rarkl B to the sample of children who are
not. The most obvious pattern is that mother’s stihg is systematically lower among the
youngest children in each household born on or aftly 1 (that is, among children less likely to
attend school). The basic result is robust to tliekision of dummy variables for agglomerates,
surveys, day-of-week of birth, and holiday birtlgerestingly, mother’s schooling is balanced
around the cutoff for the sample of children that ot the youngest in the household and for
those children aged 3. In Figure 3, we presenttneesponding visual evidence for mother’s
schooling.

In Table 5, we present a number of robustness shéckh for the results on preschool
attendance and mother’s schooling. For brevityfaees on the sample of 4 year-olds. We start
by examining whether the quadratic specificatiodriging our results. Column (1) is the
benchmark; for preschool attendance we reproduecedtimates of column (2) in Table 3, with
the full set of controls, and for mother’s schoglthose of column (5) in Table*2In columns
(2) and (3), we respectively include cubic and gagriecewise polynomials. In the remaining

columns, we use a piecewise quadratic polynomiaithin different samples. In column (4),

18 The results for the mother’s schooling equatiaessamilar if we include other controls and usetesbenchmark

column (6) of Table 4.
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we focus on the sample of children born betweenl Apd September. In column (5), we drop a
one week window at both sides of the cutoff. Irucoh (6), we use survey weights. None of
these changes in the specification of the anabféests the basic results we have presented so
far.

In the final two columns of Table 5, we presentrbgults of a placebo experiment. In
column (7), we take the sample of children bormieen January 1 and June 30. We center the
date of birth variable on April 1 and we createuandhy for being born on or after April 1 that
we interact with a quadratic polynomial. We repb#g coefficient of this dummy variable. In
column (8), we conduct a similar exercise for thasédren born between July 1 and December
31. The dummy variable is now being born on orrdftetober 1. We find no statistically
significant correlations between the outcomes ardd dummy variables. However, it is worth
noting that the coefficient on mother’s years df@aing can be large (the p-value is 0.115) as
the result in column (7) shows.

The fact that covariates are smooth around Julythe natality data reduces the plausibility
of systematic manipulation of birth dates as arlamqtion for the robust correlations just
observed. One alternative explanation is sampexgeh. This could happen, for example, if
relatively less-educated mothers of children bafoke July 1 are induced to work more than
the mothers of children born on or after July Id atso are less likely to be interviewed by the
household survey as a result. Though a potentalhypelling explanation, the point estimates
are large enough to render it less plausible. @mneagye, the mothers of children age 4 completed

9.37 years of education with 64.4% of these motbenspleting 9 or less years of educatton.

" The distribution of years of education for the hess of children age 4 is: 0 (0.85%), 3 (11.16%B{.00%), 9

(22.53%), 12 (16.74%), 14 (2.29%), 15 (11.46%) BRq5.08%).

18



Suppose that the mothers with less than the avégagkof education are selecting out of the
sample at the same rate over the whole educatstridition. In this case, we need
approximately 38% of these mothers to disappean thee sample to generate a difference of 0.8
years of educatioff.

Furthermore, we find large differences in schoolngong the mothers of the non-youngest
children aged 1 and 2 years old (the results areaported in the tables). Almost none of these
children attend school, so it is unlikely to redudim labor-supply induced sample selection. As
it stands, the most likely explanation is noiseutih we cannot rule out the presence of sample
selection. As a result, our preferred estimataheémext section control for mothers’ schooling.
The unconditional instrumental variables estimatildikely be biased upwards because of the
positive correlation between education and labaketaoutcomes. Of course, to the extent that
selection on unobservables is plausible, our resuight still be biased, although the direction of

the bias is not clear.

C. School Attendance and Maternal Labor Outcomes

In Table 6, we report estimates from reduced-faegressions of mother’s labor market
outcomes on a dummy variable indicating births oafter July 1. The variables include whether
mothers were employed last week, whether motherkagidor at least 20 hours last week (“full-
time”), and the number of hours worked last week. &gtimate separate OLS regressions of

equation (3) for children aged 3 and 4. All regi@ss control for a piecewise quadratic of birth

18 The distribution of years of education if 38 percef the mothers with less than 9.317 years otation drop out
from the sample would be: 0 (0.70%), 3 (9.08%R#.§3%), 9 (18.50%), 12 (22.17%), 14 (3.03%), 15 1&%)

and 17 (6.73%). Therefore, average years of educétil0.166.
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date, while regressions in even columns includdlaét of controls. Because children born on
or after July 1 are less likely to attend schod,axpect a negative effect for maternal labor
outcomes of being born on or after July 1.

In the samples of 3 year-olds, none of the coeffits are statistically distinguishable from
zero. This is perhaps not surprising given thetiratly small difference in school attendance
around the July 1 cutoff for such children. Forldtgn aged 4 that are the youngest in the
household, the coefficients in Table 6 range betw8e)66 and -0.038 when a dichotomous
indicator of mother’'s employment is the dependemiable. Coefficients range between -0.085
and -0.058 when the dependent variable is workiimre than 20 hours a week. In columns (5)
and (6), mothers of children born in the secondesten of the year work between 2.4 and 3.4
less hours in the previous week. Not surprisingiyen the evidence from the previous section,
the coefficients from fully-specified models arsdanegative. The pattern of the reduced-form
results just described is corroborated in Figunehich presents unsmoothed means and fitted
values for children aged 4, for the youngest chitldiupper panels) and not youngest (lower
panels).

Despite the fact that there is a significant inses preschool attendance among children
aged 4 that are not the youngest in the houseti@ds is no evidence of changes in employment
or hours of work for their mothers. In theory,dtglausible that there could be an effect on these
outcomes for the mothers of these children asltildaare provided by preschool attendance of
at least one of their children contributes towardfucing the total cost of childcare. However,
the result implies that this contribution is snralltive to the cost of childcare for the other

children and does not affect the decision of théheoto either work or work for more hours.
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Table 7 reports two-stages least squares estinvaltésh are simply the reduced-form
estimates from Table 6 divided by the changeserptiobability of attendance estimated among
4 year-olds in Table 3. Among the sub-sample ohgast children (panel A), the model with
the full set of controls suggests that mothers wititdren attending kindergarten are 12.7
percentage points more likely to work, though thineate is not precise. This means that 13
mothers start working for every 100 youngest chitdin the household that start preschool.
Furthermore, mothers are 19.1 percentage points hkaly to work more than 20 hours per
week, and they work, on average, 7.8 more hoursvpek as consequence of their youngest
child attending preschool. Both estimates aresdieaily significant at the 10 percent level. The
point estimates of the binary employment measuresaensistent with the upper end of
estimates reported in Berlinski and Galiani (200w)p used a different EPH sample and an
empirical strategy using temporal and regionalatarn in preschool construction.

In Table 8, we report a set of robustness cheakthéotwo-stages least squares estimstes.
Column (1) is the benchmark, reproducing estimfrtea columns (2), (4) and (6) in Table 7. In
columns (2) and (3), we use cubic and quartic pwiyials respectively. In the remaining
columns of Table 5, we use a piecewise quadratimpmial but within different samples. In
column (4), we focus on the sample of children Hmetween April and September. In column

(5), we drop a one-week window on each side ottheff. In column (6), we use survey

19 We have also estimated the effect of preschoehdéince on maternal labor outcomes using localighted
regressions (results available upon request frenathhors). The estimates for the youngest in tuséhold are
similar in magnitude to those presented in Takd@ed robust to the choice of bandwidth. Howevery tire
imprecisely estimated. For children who are notytkengest in the household the magnitude of thenaggs tend to

be positive but are quite sensitive to the bandwatiivice and are also imprecisely estimated.
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weights®® The results in Panel A are similarly-signed, lass| precise than in the benchmark
specification. The most noticeable difference & thhen we weight observations using the
survey weights, the results for the non-youngestidn in the household (panel B) tend to be

similar to the results for the youngest children.

D. Heterogeneous Effects

We have shown that the effect of the enrolimereg ol preschool attendance is not affected
by whether there are younger siblings in the hooisefHowever, the maternal labor market
response to the preschool enrollment rule for 4 ghchildren is remarkably different for the
mothers of children with and without younger sigkn\We next explore whether other variables
that are likely to affect maternal home and magketluctivity, such as age and schooling,
impact their behavioral responses to the enrolimaet

In Table 9, we report estimates from OLS regressadrschool attendance, mother’s
schooling, mother’'s employment, employment for ntben 20 hours last week, and hours
worked last week on a dummy variable indicatinghisiron or after July 1 for four samples of 4
year old children: mothers aged 35 or older, matlyeunger than 35 years of age, mothers with
incomplete high school or lower educational achmeeet, and mothers with complete high
school education or higher educational achievenfdhtegressions control for a piecewise
guadratic of birth date, while regressions in eselumns include a full set of controls. Panel A

present results for children that are the younigetste household and panel B for other children.

20 Because in the placebo experiments from Table ®tfect on attendance is close to zero, the quoreting two-

stage least squares estimates are close to zemllas
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We find that effect of the enrollment rule on pitesal attendance is not significantly
different between children with mothers of differages. There is some evidence that the
preschool attendance of youngest children in theséloold with mothers that have lower
education is more sensitive to the enrollment ralb®ut 6 percentage points—but this difference
is not statistically significant. The lack of batéamg on maternal education persists for the
youngest children in the household regardlesseif thothers’ age group. Dividing the sample
by maternal education seemingly resolves the latdalancing in maternal education around the
cutoff. However, this appears to be a mechanicasequence of censoring the dependent
variable, and does not provide any goods newsdftification.

In terms of labor market responses, the effects@teoncentrated among mothers for
whom the child is the youngest in the householdpDe the fact that the enrollment rule
produces similar responses in term of preschoehdtnce for the different groups, we find that
the effects on employment and hours of work areedrby older and less educated mothers. For
example, among the sub-sample of youngest chilgh@mel A), the model with the full set of
controls suggests that mothers with children borooafter July 1 were 8.4 percentage points
less likely to work, 11 percentage points lesslyike work full time, and worked 5 hours less
per week. This is equivalent to an effect of prestiattendance on employment of 19
percentage points, on full-time work of 23 percgetpoints, and on hours work of 11.65
hours®* We speculate that older mothers with young chiidare either less likely to have
additional children or have more attachment to@her market, and thus are more responsive

when their youngest child starts preschool. Inabgence of a comprehensive welfare system, as

2 |nstrumental variables results available fromahhors upon request.
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in Argentina, less-educated mothers may also Hava¢ed to return to work as soon as it is

feasible.

E. Day of Birth and Maternal Outcomes for Prim&ghool Children

In Table 10, we reproduce estimates for schoohd#&ece, mother’s schooling, mother’s
employment, employment for more than 20 hoursvestk, and hours worked last week for
children aged 5 and 6 on July 1 of the survey y@&ahnool enrollment is uniformly high at these
ages and there is no enroliment effect of Julyrthbi The correlation between maternal
schooling and being born in the second semestepaitsists. We find that for children aged 5
that are the youngest in the household the mat&bat outcomes coefficients in Table 10 tend
to be of similar sign and magnitude than thosénefytoungest children aged 4 we reported in
Table 6. We find no systematic effects for childegied 6 or for those children that are not the
youngest in the household.

Why do we observe employment effects for childrgeda5 when there is no school
attendance discontinuity? One explanation is thatrésult is an statistical artifact reflecting a
lack of balancing in the observables. Although thitheoretically plausible, it does not explain
why, in our sample, such a correlation does natteatiage 6. An alternative explanation is that
although some mothers find employment at the monvlen their children start kindergarten,
for others it takes time to find suitable employmgm that some effects appear at age 5. Given
the similarity in the magnitude of the coefficiebetween ages 4 and 5, one suspects that this
cannot be the whole story. A complementary expianas that, at age 5, the dummy for being
born on or after July 1 picks up the differencenssn being enrolled in kindergarten and

primary school. If the maturity of a child playsae on the decision of a mother to go work, the
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transition from kindergarten to primary school ni@yinterpreted by families as a signal that in-
home care is no longer necess#ryhis is consistent with the fact that no suchafepears at

age 6.

V. Conclusion

Expanding preschool education has the dual goatsmving child outcomes and work
incentives for mothers. This paper provides evidamt the second, identifying the impact of
preschool attendance on maternal labor market méson Argentina. A major challenge in
identifying the causal effect of preschool attera#aon parental outcomes is non-random
selection into early education. We address thigebyng on plausibly exogenous variation in
preschool attendance that is induced when childrerborn on either side of Argentina’s
enrollment cutoff date of July 1. Because of dmieht cutoff dates, 4 year-olds born just before
July 1 are 0.3 more likely to attend preschool.r f2gression-discontinuity estimates compare
maternal employment outcomes of 4 year-old childnerither side of this cutoff, identifying
effects among the subset of complying household® @e perhaps more likely to face
constraints on their level 2 preschool attendance).

Our findings suggest that, on average, 13 motharsts work for every 100 youngest
children in the household that start preschoolu@o in our preferred specification, this
estimate is not statistically significant at conenal levels). Furthermore, mothers are 19.1
percentage points more likely to work for more tR@rhours a week (i.e., more time than their

children spend in school) and they work, on aver@agemore hours per week as consequence of

22 A more practical explanation is that primary sdsanay have longer school days and hence providegar

implicit subsidy. Nevertheless, primary schoolke Ipreschools, also operate mainly on a two-sbifedule.
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their youngest offspring attending preschool. Wl fno effect on maternal labor outcomes
when a child that is not the youngest in the hoakkattends preschool. Finally, we find that at
the point of transition from kindergarten to pripmachool some employment effects persist.

Our preferred estimates condition on mother’s sthg@nd other exogenous covariates,
given evidence that mothers’ schooling is unbaldncehe vicinity of the July 1 cutoff in the
sample of 4 year-olds. Using a large set of ngtedicords, we found no evidence that this is due
to precise birth date manipulation by parents. eDéxplanations, like sample selection, are also
not fully consistent with the data, and we mustagnagnostic on this point. Despite this
shortcoming, the credibility of the estimates istlysenhanced by the consistency of point
estimates with Argentine research using a diffeEd?id sample and sources of variation in
preschool attendance (Berlinski and Galiani 2007).

A growing body of research suggests that pre-piyrsahool can improve educational
outcomes for children in the short and long rura(Band Currie 2006; Schady 2006). This paper
provides further evidence that, ceteris paribusgansion in preschool education may enhance

the employment prospects of mothers of childrepreschool agé®

% However, as a referee notes, the large-scale siqranf preschool might have additional effects neffiected in
our empirical results. For example, one could iimaghat it increases fertility, which could havaiatervailing

effects on labor supply among women.
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