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Abstract

This thesis comprises of three stand-alone papers. The first paper exploits a natural
experiment in Argentina to analyse what happens to maternal labour outcomes when there
is an abrupt change in free public preschool provision. Using household survey data, the
instrumental variable estimate shows that mothers work on average 9 hours more per week
because her child is attending preschool. On the other hand, mothers for whom the access
to public childcare was reduced did not change their labour supply, suggesting a shift in
the mode of childcare from formal to informal.

The main goal of the second paper is to measure the effect of observable individual
characteristics on the whole conditional distribution of performances. Quantile regression
methods are shown to provide a flexible framework to model the interactions between ob-
served and unobserved factors, which are the source of non-homogeneous effects on per-
formance that alter its conditional distribution in subtle ways improperly summarised by
mean OLS based methods. Using a database of students at public universities in Argentina,
the empirical results strongly suggest the presence of heterogeneous effects, which leaves
room to question whether relevant factors like parental education or secondary school type
are stronger or weaker for certain individuals.

The third paper examines the role of labour market conditions on youth schooling
behaviour using discrete time proportional hazards models. The findings show that, as
predicted by human capital theory, labour demand has a significant effect on the hazard
rate for dropping out of school. However, the results only hold for young males but not for
females. The paper also tests whether each student’s hazard rate for leaving school without
completion changes autonomously over time. Using a non-parametric specification, the

results indicate that the risk of dropout is increasing over time for both males and females.



Contents

Introduction 9

1 Preschool and Maternal Labour Outcomes: Evidence from a natural experiment 13

1.1 Introduction . . . . . . . . . . . e e 13
1.2 Institutional Background and the Policy Change . . . . . . ... ... ... .. 14
1.2.1 Preschool education in Argentina . . . . . . .. ... ... ...... 14
1.2.2  The Policy ChangeinCordoba . . . . ... ... ... ......... 16
1.3 TheData. . . ... ... e 21
1.3.1 Descriptive evidence of the policy change . . . . . . . ... ... ... 22
1.3.2  The labour market for the period surrounding the policy change . . . . 25
1.4 Empirical Strategy and Results . . . . . . ... ... .. .. ... ....... 28
1.4.1 The effect of new rules on preschool attendance . . . . . .. ... ... 28
1.4.2  The effect of new rules on maternal labour outcomes . . . . . . .. .. 33
1.4.3  The actual effect of attendance on maternal labour outcomes . . . . . . 41
1.5 Conclusion . . . . . .. . e 46
1.6 Appendix . . . . . . .. e 49
1.6.1 Legislative ChangesinCordoba . . . . ... ... ... ........ 49
1.6.2 Additional Tables and Figures . . . . .. ... ... ... ....... 49

2 The Effects of Individual Characteristics on the Distribution of College Perfor-

mances 53
2.1 Introduction . . . . . . . . L 53
2.2 Exploring distributive effects through quantile regressions . . . . . . .. . .. 57
2.2.1 Interactions between observed and unobserved factors . . . . . . . .. 57
2.3 The quantile regression approach . . . . . . . . ... ... ... ........ 58
2.4  The Data and main features of the Higher Education System in Argentina . . . 62
2.4.1 The Measure of Performance . . . . . ... ... ... ......... 63
242 TheSample . . . . . . . . . ... 64
2.4.3 Descriptive Statistics . . . . . . . .. oL 65



2.5 EstimationResults . . ... ... ... ... 67
2.5.1 Effects of Individual Factors . . . . . . ... ... ... ... ..... 72
2.6 Conclusions . . . . . . . . L 76
2.7 AppendixX . .. ... e e 78
2.7.1 BEstimating Conditional Densities . . . . . ... ... ... ...... 78
The Role of the Labour Market on Youth Schooling Decisions 81
3.1 Introduction . . . . . . . . . e 81
32 Motivation . . . . . ...l e e e e e 82
3.3 Data and Empirical Approach . . . . . ... ... ... o oL 85
33,1 TheEJJ . . .. ... e 85
3.3.2 Empirical Approach . . . . ... ... ... ... L 86
333 TheSample . . . . . . . . .. 88
34 Results. . . . . . e 91
34.1 BEstimatesforMales. . . . . ... ... ... ... ... .. 91
342 BEstimates forFemales . . ... ... ... ... ... ........ 96
343 EXtensions . . . . . . . ... e e 96
35 FinalRemarks . . . . . . . .. L 99
3.6 Appendix . . . . ... e 100



List of Tables

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

1.9
2.1

2.2
23
3.1
3.2
33
34

35
3.6

Estimates of the Effect of New Rules on Preschool Attendance . . . . . . . .. 32
Summary Statistics for mothers with at least one child of preschool age . . .. 35
Estimates of the Effect of New Rules on Maternal Labour Outcomes . . . . . . 37
Estimates of Effect of New Rules on Fathers’ Labour Outcomes . . . . . . .. 40
Estimates of the Effects of Preschool Attendance on Maternal Labour Outcomes 44

Agglomerate weights in the synthetic Cordoba . . . . . . ... ... ...... 45
Attendance rates for Sala 3 in Cordobaand ROC . . . . ... ... ... ... 49
Number of children enrolled in Preschool by Sector. Cordoba and Santa Fe.

1994-2003 . . . . . e 50
Estimates of the Effects of New Rules on Household Composition . . . . . . . 50

Variable Description and Summary Statistics. Accountancy and Law sample -

Cohort 1991 . . . . . . . . 66
Quantile Regression Results. Accountancy. . . . . .. ... ... ... .... 68
Quantile Regression Results. Law. . . . . . .. ... ... ... ........ 69
Summary Statistics . . . . . ... Lo e 89
Youth, Unskilled Unemployment Rates . . . . . . ... ... ......... 90
Estimates for the Discrete Time Proportional Hazard Model. Males . . . . . . . 92

Estimates for the Discrete Time Proportional Hazard Model. Males. Restricted

Sample . . . . . 95
Estimates for the Discrete Time Proportional Hazard Model. Females. . . . . . 97
Estimates for the Discrete Model with Unobserved Heterogeneity. Males . . . . 98



List of Figures

1.1
1.2
1.3
1.4

1.5

1.6
1.7

2.1
2.2
23
24
2.5
3.1
3.2
33

Proportion of children aged 3-5 in Preschool Education. Total Country . . . . . 15
Proportion of children aged 3-5 in Preschool. Cordoba versus Rest of Country. . 17
Proportion of children enrolled in Sala 4. Santa Fe versus Cordoba. . . . . . . . 19
Proportion of children aged 4 enrolled in preschool. Cordoba versus Rest of

the Country. . . . . . . . . . e e e 23
Proportion of children aged 5 enrolled in preschool. Cordoba versus Rest of

the Country . . . . . . . . .. 24
Employment Rates. Men and Women aged 18-59 (49 for women). . . . . . . . 26

Unemployment Rates. Men and Women 18-59 (49for women). Cordoba and

Restofthe Country. . . . . . . . . . . ... .. 27
Production Functions for Different Conditional Quantiles . . . . . . .. . ... 59
Quantile Regression Results: Accountancy . . . . . .. . ... ... .. .... 70
Quantile Regression Results: Law . . . . . .. ... ... .. ... ...... 71
Conditional Densities. Accountancy. . . . . . . . . . . v v v v v v v v v ... 72
Conditional Densities. Law. . . . . . . . ... ... .. L. 73
Youth Unemployment and Dropout rates. Males. . . . . .. ... ... .... 83
Youth Unemployment and Dropout rates. Females. . . . . .. ... ... ... 84
Global Fertility Rate. Total Argentina. 1960-1995 . . . . . . .. ... .. ... 100



Acknowledgements

I want to thank my supervisor, Dr. Jean Paul Faguet and my advisor, Dr. Jorn-Steffen
Pischke, for their invaluable and untiring support. They not only provided intellectual guidance,
but also offered moral support and encouragement during difficult times.

I thank the committee members for their very useful advice and in particular for comments
and suggestions to improve the third chapter.

I am very grateful for the financial support from the Overseas Research Students Awards
Scheme , DESTIN and a childcare grant from the Student Union. I want to thank participants
at the "Work in Progress Seminar" for useful comments.

Special thanks to Giulia Ferrari, Julieta Trias, Borge Wietzke, Laura Jaitman and Fadi
Hassan for helping me on personal issues.

I dedicate this thesis to my daughter, Lucia, who has been extremely patient during the last
3 years. I would not have completed this thesis without the support of my husband, German

Capoulat. My parents, sisters and brother gave me invaluable help during the final year.



Introduction

The first chapter of this thesis is concerned with how the provision of preschool childcare
affects maternal labour market outcomes.

The problem of non random selection into early education is overcome by exploiting two
natural experiments that dramatically affected the probability of preschool attendance of chil-
dren aged 4 in Cordoba - one of the three most important provinces in terms of population in
Argentina - from 1996-99. In particular, I analyse the effect of two distinct and opposite policy
changes: (a) the introduction of mandatory - free and public - kindergartens and (b) the closure
of free and public kindergartens. These policies affected the preschool attendance of children
differently depending on their month - year of birth and province of residence. Furthermore,
given the way these new rules were implemented, there is no concern on their attendance being
endogenously determined.

Using microdata from the EPH before and after the policies were implemented, I compare
preschool attendance rates of children aged 4 in Cordoba with the rest of the country during
times with and without the new rules in force. This difference-in-differences estimate showed
that preschool attendance has increased by about 39% due to the mandatory policy. On the
other hand, because of the closure of public kindergartens, there was a 46.5% decrease of the
baseline attendance rate in Cordoba relative to the rest of the country.

In an attempt to control for specific shocks affecting Cordoba during these times, I also
perform a triple difference-in-differences estimate. The results provide evidence that estimates
are statistically similar to those obtained using just children aged 4.

Having shown that these new rules differentially affected enrolment into preschool, I ex-
ploit them to identify the causal effects of provision of preschool on maternal labour outcomes.
Using the new rule as an instrument for actual attendance, I measured the impact among those
assigned and complying with the new rule. The parameters estimated were interpreted as Local
Average Treatment Effects (LATE).

The results indicated, first, that preschool attendance had an effect on the intensive margin;
mothers work on average 9 hours more per week because a child was attending preschool. This

new compulsory rule would affect those who had not been attending if the rule had not been



set. That is, compilers in this case were those whose probability of attendance before the law
was zero and now because of this new rule attend pre-school. They might come from more
disadvantaged backgrounds and are likely to live in “less traditional” households. Second,
mothers who have been induced to send their children to kindergarten are 18% more likely to
work. However, this effect at the extensive margin was much less precisely estimated.

One concern with the identification strategy was that the implementation of policies hap-
pened very close to a financial crisis period. Cordoba could have been affected differently dur-
ing and after the crisis compared to the rest of the provinces. In addition to a triple difference-
in-difference strategy, and in an effort to create a counterfactual comparison group which better
matched the treatment province in terms of pre-trend outcomes, I use the novel synthetic meth-
ods. Using synthetic weights, the main results still hold and suggest larger effects albeit less
precise, which is likely because of the reduction in the sample sizes.

Unlike other studies, the importance of my results lies in the fact that by studying these two
policies simultaneously, it is possible to learn that the effect of providing less or more preschool
childcare on maternal labour outcomes is not symmetrical. That is, observing an increase in
labour force participation, because of an increase in attendance, does not mean that a reduction
in free public preschool would lead to a reduction in labour female participation.

The main goal of the second paper is to measure the effect of observable individual char-
acteristics on the whole conditional distribution of performances. Quantile regression methods
are shown to provide a flexible framework to model the interactions between observed and un-
observed factors, which are the source of non-homogeneous effects on performance that alter
its conditional distribution in subtle ways, which are improperly summarised by mean OLS
based methods. This methodological framework is adopted and applied to the case of college
students in Argentina, whose social and institutional characteristics, that combine free access,
a flexible schedule and a diverse socio-economic composition of students, provide ample sam-
pling variability, thus making it a relevant case study.

One of the main reasons for choosing this strategy is that in the case of educational poli-
cies, it is necessary to complement the standard educational production function approach, by
studying not only the mean effects of observable variables but also their impact on the shape of

the distribution of performances. This is relevant since educational policies are often expected
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to promote equality of opportunities and possibilities, and hence distributive outcomes matter.
Also, if policy actions are oriented towards the less advantaged, or any other specific group, it
is important to assess whether the impact of a policy measure is homogeneous for all students,
or whether average effects are actually an imprecise summary of a more complex reality that
may systematically benefit certain individuals more than others.

The empirical results of the paper indicate that, overall, effects are found to be less relevant
in the top of the distribution, in the sense that all factors that contribute positively to perfor-
mance (better family background, not having to work, etc.) are stronger in the bottom. Hence,
policies that enhance the possibilities of students initially in the lower part of the distribution
have the dual effect of increasing their absolute performances (through their positive effect)
and reducing disparities due to their stronger effect in this group of students.

The third paper examines the role of the labour market conditions on youth schooling be-
haviour using a novel dataset from Argentina - Educacion y Empleo de los Jovenes -EJJ here-
after - that allows tracing of individual education histories from early in life in a retrospective
manner.

The primary advantage of this dataset is that information on both the year of entrance at
school and the year of exit from school are available, providing me with a unique opportunity
to model ‘dropping out’ as a dynamic event in which the probability of leaving school can
vary depending on the how many years a person has already spent in school. In addition, most
school characteristics and socio-economic conditions of individuals at the time that schooling
choices were made are known, providing us with a large set of controls.

The EJJ was implemented in 2005 to young people between 15 and 30 years old living
in the main urban area of Argentina, Greater Buenos Aires. The fact that these cohorts were
exposed to different labour market conditions by the time they reached secondary school is
exploited in this study to identify changes in labour demand.

Using data from the EPH surveys, I construct unemployment rates as proxies for youth
labour demand, by gender, level of education and year. These variables are matched to the EJJ
sample to estimate the effect of youth unemployment on dropout by applying a discrete time
proportional hazard model.

The findings show that, as predicted by human capital theory, labour demand has a sig-
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nificant effect on the hazard rate for dropping out of school. Young people who faced low
unemployment rates by the legal working age were more likely to leave school than those who
experienced worse conditions in the labour market. However, the results only hold for young
males but not for females.

Parental education and age at entry showed to strongly affect the risk of leaving schooling
not only for females but also for males. The study also tests whether each student’s hazard
rate for leaving school without completion does change autonomously over time. Using a non-
parametric specification, the results indicate that the risk of dropout is increasing over time for

both males and females.
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1 Preschool and Maternal Labour Outcomes: Evidence from a

natural experiment

1.1 Introduction

The question of whether mother’s labour supply changes when there is an abrupt change in
free public childcare provision has been extensively discussed in the literature. To estimate the
effect of changes in public childcare provision on mother’s labor supply, it is necessary to iden-
tify an exogenous change in childcare provision which is uncorrelated with the unobservable
factors that jointly determine pre-school attendance and labour supply. This is because mothers
who choose to work are very different from mothers who do not work in a number of important
ways before they even enter the labour force.

Recent studies from the economic field attempt to account for this selection and simultane-
ity bias in a convincing way by identifying and exploiting “natural experiments” which provide
some exogenous source of variation in provision of public (free) childcare (see Gelbach, 2002;
Baker, Gruber and Milligan, 2008; Schlosser, 2007; Cascio, 2009; Fitzpatrick, 2010; Berlin-
ski, Galiani and McEwan, 2011). Results for developed and developing countries are mixed.
Furthermore, most of these studies have not moved beyond measuring the intention to treat es-
timates of public provision, thus do not provide a careful examination of how this effect might
happen.

There are important distinctions between this study and previous works.

First, in this study, I do not only empirically examine the impact of public preschool pro-
vision on child attendance and maternal employment, but jointly investigate the actual effect
of preschool attendance on maternal outcomes. Using a major policy change that dramatically
affected the probability of preschool attendance of children aged 4 in an Argentinean province
from 1996 to 1999 , I am able to uncover the causal effect of interest. In particular, I am able
to estimate the impact of the new policy on preschool attendance among those affected by the
policy change. The idea is that after conditioning for a set of exogenous variables the change
in the probability of preschool attendance induced by new policy is uncorrelated with the error
of the maternal labour outcome equation.

Second, unlike other studies, I was able to investigate changes in preschool attendance in
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different directions. In addition to studying how increases in attendance affect the maternal
labour market, I also analyze whether any reduction in preschool availability impacts on ma-
ternal labour outcomes. Results from the former reinforced findings obtained by Berlinski et al.
(2011). These authors used a regression discontinuity design exploiting the traditional cut-off
rule. In order to validate their analysis, they had to show that parents did not choose the season
of birth for educational purposes. Official records from birth registrations are used to test this
assumption. However, due to the availablity of this data they were only able to analyze a period
different from the one used for the estimations and they were only able to include a sub-set of
provinces, leaving Buenos Aires out of the analysis.

Third, I allow a much richer choice set for the labour outcomes providing a better under-
standing of how the policy could affect the maternal labour supply.

Fourth, by using synthetic methods, I was able to choose a better control group of provinces
in terms of pre-outcome trends.

The remainder of the paper is organized as follows. Section 1.2 describes briefly preschool
education in Argentina and uses different sources to analyze preschool enrolment. The imple-
mentation of the new policy in Cordoba is explained followed by a discussion on how it could
be related to the labour supply of mothers. Section 1.3 presents the survey data used to estimate
the parameters of interest. The section starts by performing a description of the policy change
and the labour market conditions for the period surrounding the new policy’s implementation.
Section 1.4 shows the empirical results including some robustness checks while section 1.5

concludes.

1.2 Institutional Background and the Policy Change
1.2.1 Preschool education in Argentina

Public preschool education in Argentina is composed of 3 levels - known as Salas - for children
aged 3 to 5. In order to be enrolled in a given Sala the child should meet the minimum age
requirement by June 30th (the cut-off date) of the school year. This rule is the same across the
country meaning that to be enrolled in Sala 5 (4, 3) the child should turn 5 (4, 3) on or before

June 30th of the school year. The school year (i.e. attendance period) starts in March and ends
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in December uniformly across provinces. The enrolment period for a given school year takes
place by the end of the previous year. While enrolment in Sala 5 has been compulsory since

1993, Sala 4 and 3 are optional.

FIGURE 1.1
Proportion of children aged 3-5 in Preschool Education. Total Country
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o <><><><><><><><>
”’<><><><>°<><><><>
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year

References: x Total Attendance, O: Public Attendance, <> Private attendance. No data available at national level
for 1995.

Sources: Enrolment data 1980 -1988: MEJ SE DINIDETE Centro Nacional de Estadisticas de la Educacion.
Divisién Sistematizacion de Datos. 1994 Schools and Teachers National Census. Direccion General Red
Federal de Informacion Educativa 1996-2004 Relevamientos Anuales. Direccion General Red Federal de

Informacion Educativa Population Data: Census 1991 and 2001.

I draw from a variety of data sources to present an historical analysis of preschool atten-
dance data'. I supplement administrative data with micro census data for 1991 and 2001.
The analysis of this data suggests a rapid growth trend, similar to that observed in developed

countries (see, for instance, Havnes T. and Magne Mogstad, 2011).

IThe series used in this paper were not ready available. I want to thank the National Ministry of Education and
Santa Fe and Cordoba provincial Ministries of Education for providing me with the time series.
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Figure 1.1 displays gross enrolment rates for children aged 3-5 over the period 1980-2004
in Argentina separately by total, private and public enrolment. Total coverage was around 25
percent in 1980 and rapidly rose to 65 percent by 2004.2

In terms of the number of children attending preschool this expansion means that the system
as a whole enrolled 810 thousand more children in 2004 than it did in 1980.

The expansion is mainly driven by enrolment at public institutions. The latter operate 5
working days a week, they are free of charge and provide three and a half hours of childcare
per day. Private institutions set a fee and offer between 3 to 8 hours of childcare depending on
parental preferences.

The national rising trend in attendance can be observed across all provinces. In Cordoba
Province, however, this trend was interrupted between 1996 and 1999 (as shown in Figure 1.2).
During that period, a new policy on preschool enrolment had been introduced by the Provincial
Government.

Before turning to the next section in which I describe the policy in detail, it is worth men-
tioning that Cordoba is the third province in terms of total population, after Buenos Aires and
Santa Fe and the second one in terms of total children according to the Official Population
Census carried out in 2001. Out of the total of children aged less than 6, around 35 percent
live in Buenos Aires, 8 percent in Cordoba, and 7.5 percent in Santa Fe. More importantly, by
1996 Cordoba was one of the leading provinces in terms of preschool developments with high

public coverage of at least 80 percent of the total supply.

1.2.2 The Policy Change in Cordoba

In 1996, a new preschool admission policy was suddenly established in Cordoba by the Provin-
cial Government, allowing only children aged 5 to attend public preschool education. While
public Salas 5 were kept open, Salas 4 were all closed. In addition, the province also changed

the cut-off date to start Sala 5, extending it to August 31st of the school year®

2I would like to graph these trends separately by Salas 3, 4 and 5. Unfortunately, this distinction is only available
from 1996 and for a select group of provinces

3 Although the rule implicitly imposed the closure of Salas 3 as well, these were not common at that time, for
which reason the policy mostly affected those families with children aged 4. Furthermore, the policy was popularly
known as “Cierre de Salitas de 4”. In fact, Sala 3 enrolment in Cordoba and ROC was extremely low during the
1990’s - below 3 percent when excluding Greater Buenos Aires and the Capital (see Appendix Table 1.7).
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FIGURE 1.2
Proportion of children aged 3-5 in Preschool. Cordoba versus Rest of Country.
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References: O: Cordoba, X: Rest Of Country. Rest of Country. Upper lines refer to Public Enrolment. Lower

lines refer to Private Enrolment.

Source: As in Figure 1 except for enrolment data for Cordoba 1995: Mensaje Apertura Sesiones Legislativas (cited

by Abratte, 2007).

These new rules induced two main changes for some children of preschool age living in
Cordoba if compared to similar children living in the rest of the country or in Cordoba during

previous years:

1. The extension of the cut-off date means that Sala 5 will also enrol children who turn
5 between July 1st and August 30th of a given school year. Preschool education will
become compulsory for them. Without these rules in force, however, these children
represent a subgroup of those who are eligible for Sala 4 with voluntary enrolment.
They would have been the oldest children in the cohort of Sala 4. Throughout the paper,
I will refer to these children as “Group 1”. Note that this rule affects the 1996 enrolment

period onwards, therefore compulsory education is effective for the group that starts in
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1997.

2. The closure of Salas means that there is no more public preschool available for children
younger than 5. I will refer to these children as “Group 2”. Note that this rule affects
the 1996 attendance period, therefore affecting the group of children who were already

enrolled and expected to start Salas in the 1996 school year.

In 2000 these rules were abrogated and the old one was reinstated. This implied the re-opening
of Salas as well as the re-adjustment of the cut-off date to June 30th. *.

A possible concern is that the Government decided to pass the new rule in response to low
preschool enrolment, invalidating the possibility to exploit these new rules as an exogenous
determinant of attendance unrelated to parental preferences. For instance, if in the year prior
to the implementation an economic crisis affects labour market conditions and induces parents
to take out their children from school, observing a decrease in attendance does not necessarily
mean parent’s response to Government new rules but instead the Government’s response to
parent’s behaviour.

Figure 1.3 provides evidence that the situation is unlikely. The figure compares the pro-
portion of children enrolled in Sala 4 at public and private institutions in Cordoba (right panel)
and in Santa Fe (left panel). It is reassuring to observe there is no lower enrolment just be-
fore the implementation of these new rules. In fact, in 1995 around 30percent of 4-year-olds
were enrolled in Sala 4 - more than 16,000 children - in Cordoba. A year later, this figure
dropped close to zero - 637 children - and was kept virtually nil until Sala 4 was re-opened
in 2000 incorporating 22,000 children in preschool education. Table 1.8 in Appendix reports
total number of children enrolled in Sala 4 by year and by province. On the left panel, Santa
Fe province data indicates rising trends in public Sala 4 during the 1990’s.

The process of how these rules were implemented and the reasons provided in the Gov-
ernment documentation also contribute to ruling out any possibility that the policy change was
implemented as a response to parental behaviour. In fact, financial budget restrictions have
been stated as the main reason for closing Salas by the Provincial Government. The announce-

ment was made just a couple of weeks before the school year started during the annual teacher’s

4See Appendix. Section 1.6.1 for a description of Decrees.
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FIGURE 1.3
Proportion of children enrolled in Sala 4. Santa Fe versus Cordoba.
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Sources: 1994: Teachers and School Census 1994. 1995: Mensaje Apertura Sesiones Legislativas (cited by
Abratte, 2007) 1996-2004: Direccién General de Informacion y Evaluacién Educativa.
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general meeting on February 26th 1996. It was issued in a circular by the Provincial Ministry
of Education. Most preschool teachers lost their jobs and others were reallocated depending
on their category - supply teachers or tenure, respectively. Regarding the reasons for making
preschool mandatory for a subgroup of children, the Provincial Government refers to enhanc-
ing children’s development and knowledge early in life. In fact, the new Decree 1628/96 issued

to modify Art. 1 of Decree 8912/88 in order to regulate enrolment rules states as follows:

“Considering that research and ethnographic analysis related to preschool insertion
into educational institutions provided evidence of important improvement in terms
of child behaviour, such as more and better use of cognitive strategies applied to
solve problems; socialization processes with better ability to adapt to norms; better
development of autonomy and earlier needs of communication (through reading
and writing) than expected....And given the coincidence of pedagogical innova-
tions the province is carrying out, ....the Government decrees that ....Art 1: ...[..]..
“In preschool institutions, only children aged 5 before August 31st of the school

year will be admitted>”.

This decree recognizes preschool education as a developmental tool imposing compulsory at-
tendance. However, the provision of free preschool for all children aged 4 was not possible
at that time due to financial restrictions. The Provincial Government gave access only to a
subgroup of children aged 4 (those whose turn 5 during July and August of the school year).
The changes in these enrolment rules create a presumably exogenous variation in preschool
attendance that can be used to estimate its effect on the maternal labour market provided that

the potential affected groups can be distinguished by the potential control group in the data. .
The policy change and maternal labour supply

For those mothers planning to send their kids to public preschool the unexpected closure of

Sala 4 would make participation in the labour market less attractive as their opportunity cost

5

The same decree also introduces new rules for children who enrol in first grade of primary school.
Again, the cut-off date is extended accepting children turning 6 before August 31st (instead of June
30th). This meant that in 1997 - during the first year of implementation - the size of the first grade
was on average 16 percent bigger than previous cohorts. Unfortunately, there is no data available to
exploit this change in classroom size
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of working increases. Now, these mothers would work only if the market wage is equal or
higher than the cost of paying for taking care of their children. That is, because the reservation
wage increased, mothers would substitute work (in the market) for work at home (taking care
of their children who now cannot attend Sala 4). However, closure of Sala 4 not only produces
a substitution effect, but could also produce a negative income effect. This is because mothers
who, in the absence of the policy, would have used public Sala 4 instead of paying for childcare,
and would perceive a reduction in their income making participation in the labour market more
likely. Under a static model of labour supply, any of the effects could dominant, depending on
the type of mothers affected. Furthermore, it could also be the case that the affected mothers
develop informal childcare arrangements in order to prevent any effect on their own labour
supply.

On the other hand, the reverse policy - making attendance to preschool mandatory - would
act in the opposite direction, with a substitution effect raising hours of work for those already
working and a positive income effect reducing hours of work if "time at home with children"

is a normal good.

1.3 The Data

This section describes the official Urban Households Survey -Encuesta Permanente de Hogares
(EPH) - from which the potential affected groups can be distinguished by the potential control
group in the data before, during and after the changes in the rules, making it possible to exploit
this “natural experiment” (Meyer, 1995).

The EPH has been regularly conducted twice a year during May and October from 1983
until 2003 by the National Institute of Statistics and Census (INDEC)®. The sample size was set
to achieve - with 95percent confidence - an error of 1percent in the unemployment rate within
each urban conglomerate (Ravallion M, et al., 2001). In each round about 80,000 to 100,000
individuals were interviewed providing data on the labour market situation, education, income
and socio-demographic variables as well as data on household characteristics and composition.

The survey has incorporated new areas over time to widen its coverage. By the late 1980’s,

6Since 2003, INDEC changed the methodology of the survey and questionnaires. It is now conducted 4 times a
year under the name of Encuesta Continua de Hogares.
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33 urban areas with more than 100,00 inhabitants were included, representing 71 percent of
the Argentine urban population. The availability of this data provides the opportunity to as-
sess trends on main labour market outcomes comparing Cordoba province with the rest of the
country over a long period (see Section 1.3.2).

For the main analysis, however, I am only able to exploit EPH survey data from 1995 to
2001. The choice of the period is motivated by two considerations. First, only since 1995 did
the survey collect information on the exact date of birth for each individual in the sample. This
information is vital to identify children potentially affected by the new rules. Second, informa-
tion on preschool attendance was not reliable before this period. Actually, most agglomerates
reported missing values in this variable for children aged 3-5 before 1994.

To retain the maximum number of observations as possible, I pooled repeated cross-sections
of individual level data from both waves, May and October’. If households (mothers/children)
appear in more than one wave their recurrence is treated as coincidental and ignored. The usual
assumption implicit on the analysis of this type of data is that the unobservable individuals ef-
fects are drawn from the same population distribution across periods to avoid composition bias.

(See Wooldridge, 2013 : 129 and Cameron and Trivedi, 2013 : 47-75)

1.3.1 Descriptive evidence of the policy change

Figure 1.4 plots the percentage of children aged 4 attending school by year and the 95 percent
confidence intervals using micro data from the urban household surveys. The sample consists
of all children between the age of 48 to 59 months by June 30th of each survey year with no
missing value on attendance.

These estimates are presented for Cordoba (the “treated” province, solid lines) and the rest
of the country (ROC, “control” provinces, dash lines). I further divide the sample according to
children’s age - those aged 58 and 59 months (Group 1, oldest children in their cohorts) versus
those aged 48 to 57 months (Group 2, youngest children in their cohort).

This data reflects the sets of new rules clearly. Attendance rates in Cordoba and ROC

were similar prior to the implementation, around 25-30 percent. Between 1997 and 1999 these

7In 1997 and 1998, the survey was also conducted during August. The analysis performed in section 1.4 includes
this data and control for year-wave effects. Results excluding these waves are similar, although less precise.
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FIGURE 1.4
Proportion of children aged 4 enrolled in preschool. Cordoba versus Rest of the Country.
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Source: EPH. 1995-2001. May and October waves. Sample of children aged 4.

Note: “O” refers to Group 1 children (born between July 1st and August 31st). Solid lines refer to Cordoba.

Dashed lines refer to ROC. Markers refer to 95 percent confidence intervals.
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FIGURE 1.5
Proportion of children aged 5 enrolled in preschool. Cordoba versus Rest of the Country
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Source: EPH 1995-2001. May and October waves. Sample of children aged 5 (that is, 60-71 month of age).

Note: “O” refers to Group 1 children (born between July 1st and August 31st turning 6). Solid lines refer to

Cordoba. Dashed lines refer to ROC. Markers refer to 95 percent confidence intervals.
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rates increased by almost 40 percentage points among Group 1 children while they decreased
towards zero for Group 2 children in Cordoba®.

The descriptive analysis reveals some interesting facts. Compliance with the new rules is