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ARTICLE INFO ABSTRACT
JEL classification: We study the unintended effects of a “Kids Club” after school program (ASP) that introduced free
J13 adult supervision for after-school care to eligible families in Chile. We use experimental variation
125 in children’s access to this new ASP to study the impacts on children’s grades and school at-
tendance, outcomes that were not specifically targeted by the ASP. While the ASP had no average
Ié;}_'l";"’ ds: impact on these academic outcomes, we find heterogeneous treatment effects related to the
ildcare

nature of counterfactual care. Children randomized into the ASP had higher school attendance
and higher grades if, initially, they were not supervised by a parent at baseline. The largest
positive impacts on school outcomes were found for children who at baseline spent after-school
hours at home alone. For this group of counterfactually unsupervised children, the ASP’s effect on
student attendance persisted one year after ASP enrollment. Our findings suggest that govern-
ments may want to consider criteria related to counterfactual care arrangements when designing
eligibility rules for public ASPs.

Randomized control trial
After-school programs

1. Introduction

Female labor force participation (LFP) is on the rise in Latin America and the Caribbean (Klasen, 2019). Between 1990 and 2018,
the share of women working in these areas rose from 41.4 % to 51.7 % (World Bank 2019). As women enter the labor market, the
share of young children being cared for at home by a parent has fallen over time. In Chile, 64 % of first graders are cared for by one of
their parents after school (Junaeb, 201 8).! Many school-age children are supervised by older siblings or non-familial adults before
their parents return home from work. And, a large share of children is simply left unsupervised.

Studies have shown that a lack of adult supervision of school-aged children is associated with antisocial behavior (Azier, 2004),
poor school performance (Bettinger, Haegeland, & Rege, 2014), teen pregnancy (Dwyer, Richardon, & Daley, 1990), and abortion
(Reynoso & Rossi, 2019). One policy solution to these negative effects of reduced supervision is to lengthen the school day. This
directly increases adult supervision, and gives children time to devote to their academic activities. Such policies have been found to
be effective in both developed and developing country settings. For example, Berthelon and Kruger (2011) find declines in teen
pregnancy in Chile in response to extended school hours. Extending the school day also raises math and reading scores (e.g. Bellei,
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2009; Hincapie, 2016; Battistin & Meroni, 2016) and college enrollment rates (Lavy & Schlosser, 2005).

An alternative to extending the school day is to provide adult supervision through after school programs (ASPs). Like extended
school hours, ASPs are structured, adult- supervised programs offered after school throughout the academic year. Unlike extended
school hours, ASPs supervise and facilitate a variety of activities such as homework time, social interaction, snacks, sports, crafts, etc.,
or achieve a specific goal such as a programming camp. Evidence on these ASPs from developed country settings is mixed, but
suggests that at-risk students (in terms of grades or socioeconomically) benefit from ASPs the most (Levine & Zimmerman, 2010) and
that these benefits depend on the quality of the intervention.” There is scant evidence on how ASPs affect child outcomes in de-
veloping countries, where female LFP is increasing the most rapidly.’

In this paper, we study the effects of a new publicly provided ASP designed to facilitate women’s work outside of the home in
Chile. The ASP exposed children to recreational activities such as art, sports, and games and devoted very few resources to academic
activities. We focus on how randomized access to adult supervision through this

ASP among children ages 6-13 years affected non-targeted school outcomes, specifically school attendance and grades. We
consider both average effects among the entire sample as well as heterogeneous treatment effects related to pre-ASP after-school care
arrangements. At baseline, 43 % of the study participants were supervised by one or both of their parents after school, while the
remaining 57 % was distributed as: 19 % by grandmothers, 19 % by other adults, 8% by siblings, and 11 % are left alone.

On average, we find no economically meaningful impacts of the ASP on academic outcomes. However, there is significant het-
erogeneity in these treatment effects related to counterfactual after-school care. Among those children who were not initially being
supervised by a parent during after school hours, the average GPA rises as well as the probability of ranking at the top half of the class
GPA. School attendance also rises in the implementing year. The largest positive impacts are found for children who were either
completely unsupervised, or cared for by non-familial adults (i.e., individuals who are not parents or grandparents) after school at
baseline. For these children, the positive impacts on attendance persist into the year following the ASP.

We can rule out that our results are driven by income effects generated by the ASP. In our prior paper, we found that, although the
ASP was designed to help mothers enter the labor market, there were no impacts on labor market outcomes on average nor for
mothers of children who were receiving non-familial or no adult supervision at baseline. Instead, it seems that the ASP mostly shifted
after-school care arrangements for children whose mothers were already working. We also show that the ASP effect depends neither
on our measures of ASP quality nor on the activities implemented. However, take-up and ASP effects are larger for students enrolled
in the implementing school.

Our study makes two main contributions to the literature. First, we measure the causal effect of a publicly implemented ASP on
academic outcomes using an RCT in a developing country. We show that the ASP on average has no significant effects on academic
outcomes. This is perhaps not surprising, given the mixed results in the empirical literature on ASPs in developed countries. Second,
taking advantage of baseline information about after-school care arrangements, we compare the ASP’s effects on children with and
without adult supervision at baseline. We find that among children who were receiving non-parental counterfactual care after school,
the ASP had positive impacts on school attendance and on grades. This effect is not the result of an income effect for mothers. Our
findings have implications for the targeting of future ASPs. Specifically, governments might want to consider criteria related to
counterfactual care arrangements when designing eligibility rules for public ASPs.

The following sections describe the intervention and the experimental design, data, empirical strategy, results, and conclusions.

2. The intervention and experimental design
2.1. The intervention

In 2011, the Chilean government implemented the “4 to 7 ASP” (4:00 pm to 7:00 pm) in order to support its female workforce by
providing childcare to children ages 6 to 13 years. The ASP provided three hours of daily after-school care during the school week
(i.e., Monday-Friday, 4:00 pm to 7:00 pm). The Ministry of Women and Gender Equity of Chile (MWGEC) oversaw the ASP in
municipalities where a high demand for childcare was expected due to the number of children and high female labor force parti-
cipation.

Public schools applied to host the ASP through their municipality and were selected based on the following three eligibility
criteria: 1) adequate infrastructure, 2) no existing ASPs, and, if possible, 3) an improved standardized test score in the previous year.
The government then transferred funds for the ASP to the municipalities, which subsequently used a bidding process to select a
nongovernmental organization (NGO) to manage the ASP.

Once ASPs were established, mothers could apply for the 4 to 7 ASP through the public schools. Children were eligible to attend
the ASP if their mothers met the following eligibility criteria: 1) economically active, 2) age = 18 years, 3) working or living within
the municipality where the ASP is offered, and 4) a low score on the socioeconomic targeting scale. Not all children of working
mothers had to be enrolled in the ASP or in the same school that hosted the ASP. The only eligibility requirement was that children
either resided in or attended a school in the same municipality where the 4 to 7 ASP was offered. Participation in the ASP was
voluntary and provided free of charge.

2 Goerlich, Sherri, & Maynard, 2006; Kremer, Maynard, Polanin, Vaughn, & Sarteschi, 2015.
3 Dinarte and Egafia del Sol’s (2019) study found that attending an ASP in El Salvador increased grades and attendance and reduced bad behavior
reports among students in the implementing year.
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The MWGEC established the terms of reference that designated the minimum features of the ASP. Each 4 to 7 ASP had to be
established in an eligible public school and have a maximum of either 50 or 100 beneficiaries, which was determined based on
potential demand. A coordinator who had to have formal training in education, psychology, or business and who supervised monitors
led each ASP. Monitors were ideally chosen from among the teachers who worked at the implementing school; however, this was the
case for only 85 % of the monitors in the evaluation sample. Among the participating schools, 77.3 % hosted ASPs that could oversee
50 beneficiaries each and 22.7 % hosted ASPs that could accommodate 100 beneficiaries each.

Since not all participating schools followed the same daily schedule, the times at which the ASP was offered varied across schools.
However, most schools in the evaluation (18 out of 25) offered the ASP from 4:00 pm to 7:00 pm.” The ASP was required to follow the
following schedule: arrival (10 minutes)), motivation (20 minutes), schoolwork support (30 minutes), recess with a snack provided
(30 minutes), and a thematic workshop (90 minutes). During time allotted for schoolwork support, ASP monitors could help students
with their homework, teach study methods, and reinforce lessons. Thematic workshops involved art, sports, or information and
communication technology (ICT). Each ASP decided which thematic workshops were to be offered based on the students’ interests
and ages. The most common workshops offered were related to the arts (e.g., crafts, theater, dance, music, cinema, circus) followed
by ICTs and sports.

2.2. Experimental design

We conducted impact evaluations at 25 schools where the ASP was implemented for the first time in 2012. The government was
not involved in selecting participating schools randomly. In our companion paper (Martinez & Perticara, 2017), we reported that
there were no observable differences in school size, vulnerability, or the mothers’ and children’s respective characteristics in ex-
perimental and comparable schools. Of course, since our analysis compares individuals within the same school, we do not rely on this
comparability to estimate the ASP’s causal impact.

At the beginning of the school year (i.e., March), the mothers or the legal guardians of children ages 6 to 13 years were invited to
apply for the ASP. They were required to fill out an application, specifying the number of children they wished to attend, demo-
graphic information, and school data. Women were also asked to complete an extensive questionnaire about their individual and
family labor and socioeconomic characteristics. These responses were used to determine whether a family met the eligibility re-
quirements. As seen in Fig. 1, there are 2566 eligible students.

Taking ASP over-enrollment into consideration (there were 1.7 applicants for every available slot), the available vacancies were
randomized between eligible applicants within each school. The mother was the unit of randomization; therefore, when a mother was
selected, all of the children that she reported on her application were invited to attend the ASP. This was carried out to fulfill the
ASP’s main objective: to help women find employment. Randomization was stratified considering the mother’s baseline work status
and whether she had young children (younger than 5 years). Whichever NGO oversaw the ASP extended an invitation to attend to the
mothers selected. The mothers who accepted the invitation subsequently enrolled their children in the ASP before the school year
began. The ASP commenced at the beginning of the school year (i.e., March or April) and ran until the end of the school year (i.e.,
December).

Eligible students that made up the study sample were randomized into either the treatment group (N = 1,358) or the control
group (N = 1,208). This sample was used to analyze the intervention’s impact. Concurrent with the impact evaluation, an external
firm conducted an independent process evaluation at 22 of the 25 schools that participated in the study. We visited each ASP twice in
order to document its implementation.

3. Data and descriptive statistics
3.1. Data

We used Chile’s Ministry of Education’s administrative data on attendance and grades during the implementing year (2012) and
the following year (2013) as outcomes. The Ministry of Education reported monthly attendance as the fraction of school days that a
child attends school each month. For 2012, the Ministry of Education reported the grades as the end-of-year average by subject and
overall GPA. For 2013, we only obtained the average grades. We merged the administrative data with the experimental data de-
scribed below (treatment assignment, strata, and baseline characteristics), with the self-reported information on baseline childcare
use that mothers provided on the ASP application form, and with the follow-up household survey, from which we obtained reported
ASP use. Finally, we included data from the process evaluation to measure the ASP’s quality.

Although the agencies that implemented the ASP were required to collect data on ASP attendance, this requirement was not
strictly enforced. As a result, the data that we collected in this area are unreliable, so we do not include administrative attendance rate
in our impact analysis. Instead, we used mothers’ reports on children’s use of the ASP as the measure of attendance. Table 1 reports
that we have follow-up data and, therefore, can measure ASP attendance for the 2257 students who constitute the sample we used to
analyze this outcome.

“Only one school offered the ASP in the morning. The rest of the schools offered the ASP in the afternoon, and the starting time varied from
anywhere between 2:00 pm to 5:00 pm.
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Fig. 1. Treatment Assignment and Attendance.

Table 1
Compliance Rates.
Baseline At Follow-Up Attending Attendance Rate
[1] [2] [3] [4] = [31/12]
Control 1,208 1,073 267 0.25
Treatment 1,358 1,184 668 0.56
Total 2,566 2,257 935

Note: Columns [1] and [2] indicate the number of applicants surveyed at the baseline and follow-up. Column [3] presents the number of applicants
with follow-up data who report having attended the ASP. The follow-up survey is only used to measure attendance and not other outcomes.

3.2. Baseline characteristics and balance

Our original sample consisted of the treatment group (N = 1358) and a control group (N = 1208). Table 1 presents the data on
the outcome of the randomization process. We defined ASP attendance as attending the ASP at least one day per week in any given
month. Fifty-six percent of children invited to the ASP attended it (as reported by their mothers). In the follow-up survey, the main
reasons that the mothers reported for their children not attending the ASP were: they were unaware that a spot was available (19.8
%), transportation (12.8 %), mother changed her mind about enrolling her children (12 %), and children did not want to attend (9.5
%). Since the NGOs were responsible for implementing the ASPs and contacting mothers to offer their children a place in the ASP, we
cannot explain why almost 20 % of mothers in the treatment group reported that they were not contacted. This anomaly could be due
to the fact that mothers forgot that they were contacted or that the NGOs truly did not contact them. In the control group, the take-up
was 25 % (see column [4]). Attendance of children in the control group was possible because we randomized the invitation to the ASP
(and not ASP access). Furthermore, the results of the process evaluation conducted in this study demonstrated that the attendance
rate was low, reaching an average of 17.5 students. Consequently, we can assume that spots for children in the control group were
open.

Low take-up decreases the experiment’s power, making it harder for us to find the ASPs effects. To characterize participants, in
Appendix Table B1, we show that those who attended the ASP were more likely to be enrolled in the school where the ASP is offered:
73 % of attendees versus 38 % of non-attendees. The mothers of the former group of children had lower income per capita (US$110
vs. US$119) and fewer years of education (8.9 vs. 9.9 years). However, when we estimate the probability of ASP attendance on all of
these variables, only the measures of the ASP offered in one’s school of enrollment and being completely unsupervised after school at
baseline remain significant (see Appendix Table B2). In a subsequent section, we analyze whether there are heterogeneous effects by
ASP site.

Table 2 reports descriptive statistics and balance. Panels A and B of Table 2 report characteristics for children and mothers,
respectively. For each variable, we show the sample mean, the standard deviation, the number of observations at baseline (columns
[1] to [3]), the treatment and control mean (columns [4] and [5]), and the p-value of the null that the treatment and control group
means are equal (column [6n.°

On average, students were 9.7 years old and in the fourth grade. Forty-seven percent of the study population was female. Only 56
% of the students were accepted into the ASP offered at their school of enrollment. The average grade of participants in the previous
academic year was 5.6 (in Chile, grades range between 1 and 7, 4 being the minimum required to pass), and their average attendance
rate was 89 % (an attendance rate of 85 % is required to pass, with some exceptions). Almost 60 % of the children were not under
parental supervision at baseline, and within this group: 38 % were under the care of another adult (e.g., grandmother, neighbor, other
family member), and 11 % were completely unsupervised by an adult.

On average, mothers were 37 years old, had 2.2 children, received 9.4 years of education, and had a US$116 monthly household
income per capita. Fifty-four percent of these mothers have a spouse or partner present in the household. Finally, 63 % of the children

® Note that some of these variables are missing in some observations. For this reason, the sample size varies in each row of the table.
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Table 2
Balance Between Treatment and Control Groups at Baseline.

Average  Standard Deviation = Number of observations  Treatment Control P-value T = C
Variables [1] [2] [3] [4] [5] [6]

Panel A: Students

Age 9.72 2.26 2,566 9.76 9.68 0.424
Female 0.47 0.50 2,566 0.47 0.47 0.352
Grade 4.04 2.03 2,557 4.06 4.03 0.775
= 1 if attended school where the ASP was offered 0.56 0.50 2,379 0.55 0.57 0.689
GPA (previous year) 5.59 0.65 2,014 5.58 5.6 0.564
GPA (previous year) missing 0.22 0.41 2,566 0.22 0.21 0.671
Attendance rate (previous year) 0.89 0.13 2,379 0.89 0.89 0.656
Attendance rate (previous year) missing 0.07 0.26 2,566 0.07 0.07 0.911
= 1 if used nonparental childcare at baseline 0.57 0.50 2,105 0.55 0.59 0.73
= 1 if child was taken care of by an adult at baseline 0.38 0.49 2,105 0.38 0.38 0.41
= 1 if child was left alone at home at baseline 0.11 0.31 2,105 0.10 0.11 0.49
= 1 if child was left with siblings at baseline 0.09 0.28 2,105 0.07 0.09 0.32

Panel B: Mothers

Age 36.89 8.55 2,561 36.92 36.87 0.82
= 1 if household head 0.53 0.50 2,566 0.52 0.54 0.87
Number of children 2.19 1.16 2,566 2.19 2.18 0.95
Years of education 9.37 3.22 2,482 9.35 9.39 0.82
Income per capita of household (US$) 116 86 2,544 117 116 0.29
= 1 if spouse/partner is present 0.54 0.50 2,539 0.55 0.53 0.82
Works and children < 5 years old 0.20 0.40 2,566 0.20 0.20 0.25
Does not work and children < 5 years old 0.06 0.23 2,566 0.06 0.06 0.68
Works and children > 5 years old 0.63 0.48 2,566 0.63 0.62 0.34
Does not work and children > 5 years old 0.11 0.32 2,566 0.11 0.12 0.68

Note: Baseline survey data collected from March to May 2012. The sample size varies according to the amount of data without observations for each
respective variable. Income variable is measured in US$ dollars (March 2013). Columns [1], [2], and [3] show the variable mean for the total of the
sample, the standard deviation, and the number of observations, respectively. Columns [4] and [5] show the variable mean for the treatment and
control groups, respectively. Column [6] is the p-value of the null hypothesis that Treatment = Control.

Table 3
Intent-to-Treat Effects in Attendance and Grade.
Outcomes 2012 Outcomes 2013
School Attendance Grades School Attendance Grades
Attend. = 1if Art Physical Lang. Math  Science  GPA = 1if Attend. = 1if GPA = 1if
rate May-  attend. Educ. and Lit. above  rate May-  attend. above the
Nov. rate is the Nov. rate is median
> 0.95 median > 0.95
[1] [2] [3] [4] [5] [6] [71 [8] [9] [10] [11] [12] [13]
Treatment 0.006 0.015 0.043  0.055** 0.010 0.030 0.012  0.020 0.017 0.008 -0.014  0.011 —0.000

(0.005) (0.026)  (0.029)  (0.026) (0.032) (0.032) (0.027) (0.022) (0.023) (0.006) (0.025)  (0.020)  (0.015)

Observations 2,379 2,379 2,280 2,277 2,280 2,280 2,280 2,284 2,284 2,379 2,379 2,338 2,338

R-squared 0.279 0.220 0.309 0.277 0.372 0.349  0.397  0.489 0.362 0.192 0.152 0.400 0.247

Control group 0.907 0.365 5.926 6.250 5.134 5.149 5.231 5.532 0.494 0.888 0.315 5.532 0.497
mean

MDE 0.031 0.159 0.251 0.205 0.294 0.303  0.284  0.210 0.177 0.041 0.152 0.196 0.174

Note: Columns [1] to [13] report the intent-to-treat (ITT) estimates and standard errors (in parentheses) of invitation to attend the ASP. The sample
size varies according to the number of observations with missing values in the respective outcome variables. This sample was obtained by merging
both baseline and administrative data. All regressions include school strata fixed effects and control for child’s age and the presence of partner/
spouse in the household. Cluster standard errors at school level are shown in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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were in the stratum characterized by mothers working at baseline and not having children younger than five years old. The p-values
in column [6] show that the treatment and control groups were balanced in all of these variables.®

3.3. Attrition

The Ministry of Education compiled the two outcome variables—grades and attendance—into different datasets each year. As a
result, when the experimental data is merged with the two different datasets, the resulting merge rates are different. Based on this
data, we found an approximately 93 % rate of attendance at baseline in 2012 and 2013. The level of attrition is higher (almost 11 %)
for grades in 2012 than it is for grades (9%) in 2013. In the final estimation sample, 2284 children comprised the grade data and 2379
made up the attendance data in 2012. In 2013, the numbers were 2,338 and 2,379, respectively.

We analyzed whether attendance and grade attrition correlated with treatment assignment and present our results in Annex Table
Al. The dependent variable is the probability of being in the administrative data and the parameters of interest are the coefficients of
the treatment variable. Panel A reports results for 2012 and Panel B for 2013. Columns [1] and [4] report the correlation of treatment
assignment with the probability of being appearing in in final regressions for attendance and grades, respectively, without controls.
Columns [2] and [5] include the control variables (child’s age; if child is female; a dummy indicating if the mothers used childcare at
baseline; a dummy indicating if a partner/spouse is present; mother’s age and education; if mother is the head of the household;
household income per capita; and number of children). Finally, in columns [3] and [6] we interact the control variables with the
treatment assignment (not shown). In all cases, the coefficients of treatment assignment are not statistically significant. Furthermore,
the full set of interactions is jointly not different from zero. Therefore, there is no difference in attrition by treatment arm.

We did find, however, that the older the children, the more likely they were to have follow-up data on their grades in 2012. We
also find that presence of a partner/spouse increased the likelihood of locating the student in the administrative data. We controlled
for age and presence of a partner/spouse in all of our regressions.”

4. Results
4.1. Estimated equation and interpretation

We used the following equation:
Yg = o5+ BTy + Qe + YKy + vy 6)

where i refers to the individual, j to school strata (defined by the mother’s employment status and whether she had children younger
than 5 years at baseline). T is an indicator of the treatment assignment, ; ,_, is the lagged value of the independent variable, and Xj;,
which includes the student’s age and an indicator that takes the value of 1 if a spouse/partner is present in the household, «; are
school strata fixed effects.® Whenever the baseline value of the dependent variable is missing, we impute a zero and include a dummy
indicating whether the value was imputed. Standard errors are clustered at school level.” 8 represents the intent- to-treat (ITT)
estimate. Since there was substantial imperfect compliance, these estimates might differ from the average treatment effect (ATE).'°

We also investigated the existence of differential effects according to the baseline use of childcare (what we think of as coun-
terfactual care), ASP quality, site, and the type of activities. In order to study these heterogeneities for a given subgroup, we defined a
dummy variable Dy = 1 if individual i in school j and strata k belongs to this particular group and subsequently estimate the ASP
effect by subgroup using a difference and difference specification.'' Then we estimated the following equation:

Y = o + 67:} + OT;; * Dy + 7Dy + 5y,-jk,t,1 + X + vy (2)

where 3 represents the ASP impact for students not belonging to the subgroup D;, and 6 represents the heterogeneous impact of the
treatment on the subgroup with D = 1. The term zD;; was included to control for outcome differences by each specific subgroup. Xj;
includes child’s age and a dummy for spouse/partner present. Since multiple hypotheses were analyzed on several different out-
comes, Annex Tables D1-D4 present multiple hypothesis-adjusted p-values using Romano and Wolf’s (2005) stepdown hypothesis
testing algorithm.'”

It is relevant to note that imperfect compliance reduces considerably the probability of finding statistical significant results.

% In the following section, we analyze the existence of treatment heterogeneity by baseline parental care. Every characteristic within each category
of parental care in Table 2 is balanced. Our results are available in the online appendix.

7 Results are robust to using a unique sample (all those students that had non-missing information for all grade and attendance data in 2012 and
2013). Results are available in the online appendix.

8 Results are robust to the inclusion of age and spouse/partner present controls. Tables are available in the online appendix.

9 We have 25 clusters that might lead to over-rejection of the null. Our results are robust to this correction (reported in Annex Tables C1 to C6) and
are consistent with Cameron, Gelbach and Miller’s (2008) simulations that show that, with 20 clusters and using clustered robust standard errors,
the size of the tests is close to the nominal one.

10 As the randomization was conducted within schools, there could be spillovers from treated to control students. This would bias the estimated
coefficients downward.

1 The first difference corresponds to the treatment assignment, and the second is the differential effect of the ASP on each subgroup.

12We used the algorithm that Clarke (2016) coded and used 1000 replications.
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Considering the imperfect compliance, sample size, and distribution of the outcome variables, we are able to detect individual ITT
effect sizes of at least 0.32 standard deviations. We include the minimum detectable effect (MDE) of each outcome in the main results
table as well as the standardized MDEs with and without controls in Annex Tables B3 and B4. It is worth mentioning that this should
not affect the external validity of the results because we present only the intention to treat estimates, which are not affected by
attendance, only for the random assignment of the ASP offering

4.2. Average effects

Table 3 presents the average effects. Columns [1] and [2] report the ASP’s impact on attendance rate for the implementation
period (May to November 2012) and the probability of passing the 95 % attendance rate. We observed that average attendance rates
are high (90.7 %) in 2012 and that the ASP had no impact on any measurement of attendance. Columns [10] and [11] show the
coefficients for 2013, during which there was no increase in attendance of the ASP as well.

Regarding academic outcomes (columns [3] to [9] for 2012 and [12] to [13] for 2013), the point estimates of the ASP effects are all
positive for 2012 but small in magnitude and only significant for grades for physical education. However, the effect is not robust to
multiple hypothesis testing adjustments (Annex Table D1). In 2013, the coefficient is positive for average grade but negative, small for the
probability of being above the median, and not statistically significant with or without multiple hypothesis testing. These results are
consistent with the ASP’s design, which designated only 30 minutes for homework and offered mostly workshops on the arts and sports.

4.3. Heterogeneous treatment

We investigated the presence of heterogeneous effects to shed light on how the ASP could have impacted students’ outcomes.
First, the literature reports that ASP effects depend on alternative childcare. Therefore, we analyzed the ASP’s effects according to
who took care of the children at baseline. Second, we study if the ASP’s characteristics affect its effects. Since attendance to the ASP
was higher for students in the same school, we explored whether there were differential effects by ASP site. We also explore if
traditional measures of ASP quality and the activities that the ASP offered influence the ASP’s effects. Finally, we study if the ASP has
an impact through an effect on female labor supply.

4.3.1. Baseline childcare

Regarding childcare, mothers were asked at baseline about who cared for their child(ren) after school. For the purpose of this
analysis, we defined the variable nonparental care, which takes the value of 1 if the children were in any way supervised by an adult
after school or were completely unsupervised at baseline, and of 0 if their parent(s) took care of them after school. The results in
Panel A, Table 4 report the interactive effect for children with nonparental care.

Since all reported results correspond to ITT, we look at ASP attendance in these two groups. Although attendance is slightly higher
among children with nonparental care at baseline, which is consistent with families substituting the ASP for other forms of childcare,
the difference between the two groups is not statistically different from zero (Table 4, column [1]). This suggests, therefore, that
results are not mechanically driven by differences in use but could be driven by differences in alternative care.

The first row of Table 4, Panel A shows that ASP assignment for the base category (parental care at baseline) had a negative
impact on attendance in 2012, although the coefficients were not always significant. Note, however, that only the result on atten-
dance in 2012 is still significant when multiple hypothesis testing is considered (Table D1). For students under nonparental care at
baseline, however, coefficients were always positive and significant when the outcome was attendance rate above 95 %. This sig-
nificance does not hold, however, when multiple hypothesis testing adjustment methods are considered (Table D1). In 2013, these
effects on attendance were not significant, even though the point estimates were still positive.

Regarding grades, the coefficients for students under parental care at baseline were insignificant in all grade outcomes in 2012
and 2013 and also always negative, suggesting that substituting institutional care for parental care did not necessarily improve
children’s outcomes. On the other hand, the coefficients for students under nonparental care at baseline were positive and significant
for art, language, average GPA, and the probability of having a GPA above the median in the implementing year. In this group, the
overall average GPA increased by 0.12 (column [9] of Table 4); the average grade in art increased by 0.15 (column [4]); and the
grade in language and literature increased by 0.13 (column [6]). The ASP also increased the probability of being above the median by
8.6 percentage points (column [10]). All but the effects on language and grades are robust to multiple hypothesis testing adjustments
(Table D1). The coefficients on other grade outcomes were also positive, but not significant. The bottom of Panel A depicts the full
effect and its p-value. For example, the full effect on average GPA was a 0.07 increase, corresponding to 0.11 standard deviations
from the control group. The point estimates for 2013 were also positive for children who were not taken care of by their parents after
school, but the interaction was not significant. Therefore, we concluded that the ASP had a positive impact on these children.

In Table 4, Panel B, we expand “nonparental care at baseline” and distinguish the following subcategories of care by: other adults,
siblings, and alone after school. Again, column [1] shows that, although take-up was higher for some categories of childcare at
baseline, all of these coefficients were not statistically different from zero.

Furthermore, the positive effects in Panel A were mostly observed in children who were either completely unsupervised (alone) at
home or placed under the care of another adult (e.g., relatives and nonrelatives). In fact, the greater effects were seen for children
completely unsupervised after school, which could be due to the fact that the ASP provided them with a safe environment. For these
children, there was a strong impact (3 percentage points) on attendance rates, suggesting that the ASP might have had a deterrent
effect on absenteeism. This effect was relatively large, considering that attendance rates were high (approximately 91 % for the
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control group). There was also a positive effect on grades: The effect on the average GPA was 0.19 points (column [9]), and the effect
on the probability of having a GPA above the median was 13.4 percentage points (column [10]). The full effect on average GPA
corresponds to 0.21 standard deviations of the control group. All these effects are robust to wild cluster (Annex Table C2), but the
effects on language grades, and the probability of being above the median in 2012 are not significant when multiple hypothesis
testing methods are used (Annex Table D1). Still, the general conclusion does not change: The effect on attendance was still sig-
nificant in 2013, indicating a 17.1 percentage point increase in the probability of attending school more than 95 % of the time.

The fact that the positive effects of ASP are restricted to nonadult or nonparental adult supervision is consistent with previous
studies on the importance of counterfactual care for ASP impact. Note that, given equation (2), 6 measures outcome differences
between children in the treatment group with and without parental care at baseline. For these children, the ASP provided or increased
institutional supervision. Thus, a positive 6 could be interpreted as the value of substituting domestic care for institutional care.

The ITT effects that we found are larger than those found in Durlak, Weissberg and Pachan’s (2010) meta-analysis, which reported that
ASPs in the United States have an average impact of 0.12 and 0.10 standard deviations on school grades and attendance, respectively.'*

Since we are interpreting a positive 6 (from equation [2]) as the value of substituting domestic (non-parental) care for institu-
tional care, we further study whether the ASP has any differential effects based on its characteristics.

4.3.2. ASP characteristics

We then studied the effect of ASP characteristics. If we measure quality in relation to the inputs and processes involved in the ASP:
quality of the infrastructure, teachers, and ASP material; monitors’ experience and whether they taught in the same school where the ASP
was run; planning; and the student-monitor ratio, we find that these measures of quality do not seem to have an impact on attendance or
grade outcomes (Annex Table A2).** Since the ASP monitors were schoolteachers at the school in which the ASP was offered and had an
average of at least 3 years of teaching experience. The next two quality measures (rows 4 and 5) concern the ASP’s planning and
components. The first indicator reported whether the ASP’s components were determined at the beginning of the school year, and the
second index measured whether the 30-minute time slot dedicated to schoolwork was fixed in advance. Finally, we studied the existence of
an interactive effect among the planned activities (whether the activities listed in the process evaluation were the same as those set forth in
the plans at the beginning of the year) and the observed student-monitor ratio. Annex Table A2 presents the results, for which each
coefficient reported corresponds to 8 in equation (2), while controlling for the treatment and quality measure dummies, respectively.

ASP could directly impact academic outcomes through the provision of high-quality care and recreational activities,'® we also
investigated the impact that the type of activities that the ASP offered had on the ASP’s outcomes. Annex Table A3 (and corre-
sponding Appendix Tables C4 and D3) shows the interactive effect of the different activities measures if an ASP offered at least one
course of ITC, social science, personal care, and sports.'® We did not find differential effects for the workshop topic.'”

Finally, we study if being exposed to a familiar environment influences the ASP’s effects by analyzing the effect of applying and
being assigned to an ASP in the same school in which children are already enrolled, which is the case for 56.1 % of the study sample.
Annex Table A4 indicates that there was a larger take-up for students applying to an ASP offered at their school of enrollment; a large
and significant effect on attendance in 2012 and 2013 of 1.6 and 2.4 percentage points, respectively; and improved grades for the
same type of students in 2012. Only the effects on average GPA in 2012 are not significant when we adjust for multiple hypothesis
testing (Table D4). On the other hand, the point estimates for students not enrolled in the implementing school are frequently
negative and never significant.'® We, therefore, concluded that traditional measures of quality do not seem to have an impact on the

13 Estimated ITT coefficients can be scaled up by the treatment and control groups’ differential take-up in order to estimate the treatment-on-the-
treated (TOT). We focus our analysis on the ITT results because the take-up was larger among students attending the ASP in their own school, and
there were heterogeneous effects by this characteristic.

4 The above median quality index is a dummy that takes the value of 1 if the ASP was above median quality. In this instance, we measured quality
by an index that captured the quality of infrastructure, teachers, and materials measured in the process evaluation. The second and third rows of
Annex Table A2 present the measures of monitors’ quality: a dummy that takes the value of 1 if at least 25% of the ASP monitors were schoolteachers
at the school in which the ASP was offered and had an average of at least 3 years of teaching experience. The next two quality measures (rows 4 and
5) concern the ASP’s planning and components. The first indicator reported whether the ASP’s components were determined at the beginning of the
school year, and the second index measured whether the 30-minute time slot dedicated to schoolwork was fixed in advance. Finally, we studied the
existence of an interactive effect among the planned activities (whether the activities listed in the process evaluation were the same as those set forth
in the plans at the beginning of the year) and the observed student-monitor ratio. Annex Table A2 presents the results, for which each coefficient
reported corresponds to 0 in equation (2), while controlling for the treatment and quality measure dummies, respectively. Each row of Annex Table
A2 corresponds to a different measure of quality. Some coefficients in Annex Table A2 are significant; however, when multiple hypotheses are
considered in Annex Table D2, this significance disappears.

15 Recreational activities such as music, sports, and art reduce stress levels and improve creativity and, therefore, have the potential to improve
children’s academic outcomes (Foster & Jenkins, 2017, among others).

16 All schools offered at least one course in the arts (dance, drama, and painting), so we could not distinguish the effects that each of these
disciplines had.

17 These results on the impact of quality should be accepted with caution because, first, our quality measures might not capture all relevant
differences in quality because this study was limited by what we observed in the process evaluation, and, second, because the average quality was
high. For example, 70% of ASPs determined their components by March, and 80% of ASPs decided that they would spend 30-minutes on schoolwork
in the same period.

18 The compliance rate is larger when the ASP is held at the same schools that the students attend, thereby resulting in more power to detect an
impact in these schools.
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ASP effects, but that the location of the ASP is relevant.

4.3.3. Female labor supply

The ASP could have an indirect and positive effect on a family’s disposable income by enabling female employment and de-
creasing childcare cost (Black, Devereux, Loken, & Salvanes, 2014, among others). In fact, in Martinez & Perticara, 2017, we found
that the ASP had a positive impact on mothers’ employment. To understand if these effects drive the students’ outcomes, we analyzed
the existence of heterogeneous effects on female labor market outcomes (i.e., labor force participation, employment, and income)
according to the children’s care at baseline. To explore the potential existence of an income effect, we investigated whether the ASP
had changed employment outcomes of mothers in the group of children whose academic outcomes increased the most with the ASP
(i.e., children without parental care at baseline). Based on the results depicted in Annex Table A5, the ASP has no systematic impact
by baseline parental care on any of the labor market outcomes. These results are not consistent with the labor market effects that
drive the ASP’s impact on student outcomes.

5. Conclusion

We studied the impacts of an ASP on children’s academic outcomes in Chile using an experimental strategy and determined that
the ASP had no average impact on grades and attendance. However, when we consider heterogeneity by different subgroups, we
found large and statistically significant effects for children who were completely unsupervised or supervised by nonparental adults
after school at baseline. These results show that a safe environment and adult supervision might increase children’s attendance rates
and academic achievement.

Furthermore, we also find that the ASP’s impacts are only significant for students enrolled in the implementing school. We
conjecture that the quality gap of care affects the impact of the ASP. From the household side, it is clear that the effect is larger for
students whose counterfactual care was of poor quality (being alone, for example). From the ASP side, the effect is larger for students
who attend the ASP in the same school in which they are enrolled. Although this is not necessarily an indicator of quality, having a
more familiar environment can positively affect students’ attendance and experience of the ASP. In order for future ASPs to be more
effective, we think that it is necessary to recognizing that not all students will attend an ASP every day. Therefore, flexibility should
be incorporated into an ASP’s design so that families are able to sign up to participate in the ASP on the days of the week that suit
their needs. This, in turn, would increase attendance rates and make the ASP more cost-effective. Second, the heterogeneous impact
of an ASP should be considered in program targeting and prioritize students with lower-quality counterfactual care. Finally, research
designs that directly address the mechanisms underlying ASPs’ heterogeneous impacts would also be relevant.

Due to data constraint, our analysis was limited to academic outcomes. Further research on the effects of institutional care on
children’s socioeconomic outcomes is warranted. As Baker, Gruber and Milligan (2008) report, institutional care could theoretically
expose children to more stressful situations (e.g., longer school days, lack of free time, bullying) that, in turn, could negate the
positive impacts of an ASP. Therefore, studying these potential effects might put to rest concerns regarding the welfare of children
who spend long hours at school.

10
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Appendix A

See Tables A1-A5.

Table Al
Attrition and Base Line Characteristics.
In Attendance Regressions In Grades Regressions
[1] [2] [3] [4] [5] [6]
Panel A: 2012 Outcomes
Treatment (T) —0.001 —0.003 0.032 —0.008 —0.006 —0.086
(0.012) (0.012) (0.062) (0.012) (0.011) (0.083)
Age 0.004 0.004 0.017%** 0.012%**
(0.003) (0.003) (0.003) (0.004)
Mother's Age —0.003** —0.002 —0.002 —0.002
(0.001) (0.002) (0.001) (0.002)
= 1 if spouse/partner is present 0.045%*** 0.054** 0.025 0.025
(0.015) (0.019) (0.021) (0.023)
Constant 0.991*** 0.980*** 0.847%*%* 0.891%***
(0.072) (0.088) (0.076) (0.110)
Observations 2566 2006 2006 2566 2006 2006
R-squared 0.104 0.139 0.141 0.078 0.126 0.128
0.612 0.307

F-test: all interactions with T (p-value)

Panel B: 2013 Outcomes

Treatment (T) —0.001 —0.003 0.032 0.008 0.008 0.024
(0.012) (0.012) (0.062) (0.013) (0.013) (0.094)
Age 0.004 0.004 —0.000 0.001
(0.003) (0.003) (0.003) (0.004)
Mother's Age —0.003** —0.002 —0.002* —0.002
(0.001) (0.002) (0.001) (0.002)
= 1 if spouse/partner is present 0.045%*** 0.054** 0.038* 0.044*
(0.015) (0.019) (0.020) (0.024)
Constant 0.991*** 0.980%*** 1.018%** 1.013%**
Observations 2566 2006 2006 2566 2006 2006
R-squared 0.104 0.139 0.141 0.091 0.130 0.131
F-test: all interactions with T (p-value) 0.612 0.996
Controls No Yes Yes No Yes Yes
Interactions of Controls and treatment No No Yes No No Yes

Note: The dependent variable takes a value of 1 if the individual was found on either attendance data (columns [1]-[3]) or grades data (columns [4]-
[6]) in 2012 (Panel A) or 2013 (Panel B). The sample is made up of all students participating in the study (with baseline data). The sample size varies
according to the missing covariate data. Only statistically significant regressors are shown. Regressions include school-strata fixed effects and other
controls for child’s gender, mother's age, if mother is head of the household, # of children in the household, if parents use any kind of childcare, per-
capita household income. Cluster standard errors at school level are given in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table A5
Mother’s Outcomes: Heterogeneous Effects by Childcare Use at Baseline.
Labor Force Participation Employment Working Income
Hours
Participates (at Participates Months Works (at least Works Worked Monthly Hourly
least one month (always) Participating one month (always) Months Income Income
during May-Dec.) (May-Dec.) during
May-Dec.)
[1] [2] [3] [4] [5] [6] [7] (8]
Panel A: Parental versus Non-parental care
Treatment —0.050 —0.012 —0.242 —0.009 -0.019 0.053 1.231 21.377 0.101
(0.031) (0.038) (0.245) (0.029) (0.034) (0.293) (1.469) (14.988) (0.167)
Treatment * Non- 0.071 0.034 0.419 0.013 0.028 0.346 —1.648 —9.219 0.238

parental care
at baseline

(0.046) (0.047) (0.324) (0.042) (0.046) (0.388) (2.179) (25.384) (0.338)
R-squared 0.162 0.184 0.192 0.171 0.176 0.256 0.209 0.235 0.144
p-value full effect 0.554 0.631 0.574 0.897 0.850 0.251 0.831 0.472 0.167
MDE 0.172 0.180 1.327 0.177 0.184 1.654 8.529 97.842 0.887
Panel B: By type of care
Treatment —0.048 —0.010 —0.228 —-0.007 —-0.017 0.077 1.295 22.103 0.118
(0.030) (0.037) (0.237) (0.029) (0.034) (0.282) (1.457) (14.927) (0.168)
Treatment * Other 0.050 0.026 0.312 —-0.015 0.003 0.139 -3.014 —10.642 0.135
adults
(0.061) (0.058) (0.444) (0.056) (0.055) (0.484) (2.240) (25.625) (0.344)
Treatment * 0.177* 0.082 0.995 0.118 0.062 0.958 4.305 41.597 0.744
Siblings
(0.087) (0.106) (0.685) (0.085) (0.099) (0.711) (4.716) (43.632) (0.520)
Treatment * Alone 0.056 0.025 0.321 0.025 0.078 0.484 —2.086 —43.914 0.163
(0.050) (0.079) (0.461) (0.057) (0.102) (0.678) (3.623) (37.491) (0.493)
R-squared 0.165 0.185 0.195 0.173 0.175 0.256 0.210 0.237 0.143
p-value full effect
Other adult 0.954 0.783 0.866 0.698 0.794 0.689 0.436 0.558 0.384
Alone 0.851 0.861 0.799 0.678 0.542 0.329 0.812 0.471 0.554
MDE 0.172 0.180 1.324 0.177 0.184 1.653 8.521 97.627 0.887
Observations 1806 1806 1806 1806 1806 1595 1537 1514 1472
Control group 0.680 0.544 4.867 0.647 0.473 6.216 28.293 262.683 1.819
mean

Note: Columns [1] to [8] report the intent-to-treat (ITT) estimates and standard errors (in parentheses) of the invitation to attend the ASP. In Panel
A, non-parental care is a dummy variable that takes the value of 1 for kids who were not taken care of by their parents at baseline and the value of
zero otherwise. In Panel B, the base category is taken care of by parents. All regressions are run at the mother level; include school strata fixed effects
and control for child’s age (youngest), the presence of partner/spouse in the household, and mothers characteristics (age, education, number of
children in the household, if head of the household). Results are robust to the inclusion of these control variables. Cluster standard errors at the
school level are given in parentheses.

*#% p < 0,01, ** p < 0.05, * p < 0.1.
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Appendix B

See Tables B1-B4.

Table B1
Descriptive Statistics of Takers and Non-Takers.
Average SD Ne Non-takers Takers P-value Taker = Non-takers
Variables [1] [2] [3] [4] [5] [6]

Panel A: Children

Age 9.68 2.23 1358 9.75 9.64 0.415
Female 0.47 0.50 1358 0.47 0.48 0.604
Grade 4.03 2.02 1354 4.14 4.00 0.349
= 1 if attend school where the ASP is offered 0.57 0.49 1261 0.38 0.73 0.000
GPA (previous year) 5.60 0.65 1067 5.66 5.57 0.126
GPA (previous year) is missing 0.21 0.41 1358 0.22 0.19 0.477
Attendance rate (previous year) 0.89 0.13 1261 0.89 0.89 0.849
Attendance rate (previous year) is missing 0.07 0.26 1358 0.06 0.06 0.245
= 1 if uses non parental childcare at baseline 0.59 0.49 1124 0.56 0.62 0.243
= 1 if child is taken care of by an adult at baseline 0.38 0.49 1124 0.38 0.37 0.852
= 1 if child is left alone at home at baseline 0.11 0.32 1124 0.10 0.14 0.140
= 1 if child is left with siblings at baseline 0.09 0.29 1124 0.08 0.11 0.312

Panel B: Mothers

Age 36.87 8.45 1355 36.75 37.19 0.963
= 1 if household head 0.54 0.50 1358 0.56 0.52 0.372
# of children 2.18 1.17 1358 2.13 2.21 0.147
Years of education 9.39 3.17 1314 9.87 8.91 0.043
Income per capita of household (US$) 116 78 1346 119 110 0.057
= 1 if spouse/partner is present 0.53 0.50 1344 0.54 0.52 0.596
Works and children < 5 years old 0.20 0.40 1358 0.24 0.17 0.121
Does not work and children < 5 years old 0.06 0.23 1358 0.06 0.06 0.876
Works and children > 5 years old 0.62 0.49 1358 0.59 0.65 0.352
Does not work and children > 5 years old 0.12 0.32 1358 0.11 0.12 0.535

Note: Baseline survey data collected from March to May 2012. The sample size varies according to the amount of data without observations for each
respective variable. Income variable is measured in US$ dollars (March 2013). Columns [1], [2], and [3] show the variable mean for the total of the
sample, the standard deviation, and the number of observations, respectively. Column [4] and [5] show the variable mean for the non-takers and
takers, respectively. Column [6] shows the p-value of the null hypothesis that Non-Takers = Takers.
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Table B2
Take-up Determinants.

Dummy (=1 if student attends at least one day per week in any given month)

[1]
Child’s age 0.002
(0.017)
Gender —-0.010
(0.033)
Class —0.016
(0.021)
Same school dummy 0.304%**
(0.045)
Mother's age —0.001
(0.002)
Mother is head of the household —0.034
(0.052)
Number of Children 0.022
(0.020)
Taken care of by other adult at baseline 0.037
(0.058)
Alone at baseline 0.142*
(0.072)
Taken care of by siblings at baseline 0.070
(0.066)
Mother's education —-0.011
(0.009)
Per-capita household income —0.000
(0.000)
Dummy if partner/spouse is present —0.021
(0.066)
Constant 0.551%***
(0.138)
Observations 878
R-squared 0.294

Note: Robust standard error in parenthesis, *** p < 0.01, ** p < 0.05, * p < 0.1.
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Appendix C

See Tables C1-C6.

Table C1

Intent-to-Treat Effects in Attendance and Grades - Wild Cluster Corrected P-Values.

International Journal of Educational Research 104 (2020) 101601

Outcomes 2012

Outcomes 2013

School Attendance Grades School Attendance Grades
Attend. = 1if Art Physical Lang. Math Science GPA = 1if Attend. = 1if GPA = 1if
rate May- attendance Educ. and above the rate May- attend. above the
Nov. rate is > 0.95 Lit. median Nov. rate is median
> 0.95
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]  [13]
Treatment 0.006 0.015 0.043  0.055** 0.010 0.030 0.012 0.020 0.017 0.008 -0.014 0.011 —0.000
p-value 0.209 0.516 0.146 0.041 0.76 0.355 0.652 0.366 0.475 0.193 0.594 0.543 0992
Observations 2131 2379 2379 2280 2277 2280 2280 2280 2284 2284 2379 2379 2338
R-squared 0.229 0.279 0.220 0.309 0.277 0.372 0.349 0.397 0.489 0.362 0.192 0.152 0.400
Control group 0.254 0.907 0.365 5.926 6.250 5.134 5.149 5.231 5.532 0.494 0.888 0.315 5.532

mean

Note: This table reproduces results in Table 3 in the text but presents wild-cluster adjusted p-values. Columns [1] - [13] report the intent-to-treat
(ITT) estimates and the wild-cluster adjusted p-values of the invitation to attend the ASP. The sample size varies according to the number of
observations with missing values in the respective outcome variables. This sample is obtained by merging both baseline and administrative data. All
regressions include school strata fixed effects and control for age and the presence of a partner/spouse in the household. *** p < 0.01, ** p < 0.05, *

p<0.1.

20



International Journal of Educational Research 104 (2020) 101601

C. Martinez A. and M. Perticard

T0>d, ‘60°0 > d 4 ‘T0°0 > d . "PIOYISNOY Y} UI 3snods/Iauted e Jo aduasaid oY) pue 98e 10J [0IIU0D pUR SIIFYJD PIXy BIRIIS [00YDS dPN[IUT SU0IssaI3al [y "syuaied Aq Jo 21ed Uaye) st
£108938D 9seq 9] ‘g [9URJ UJ "9SIMIDYIO 0I9Z JO dNJEA Y} pue dul[aseq Je syuaied 112y) £q JO 218D U E) JOU dIOM OYM SPIY 23 [[e 10 T JO aNJeA Sae) Jey] d[qerIeA AUrunp e si axed [eyuared-uou ‘y [oued uj
*S9[qeLIBA SUIODINO SAT2dSaI 31} UT sanjeA SUISSIWI YIIM SUOIIBAIIS]O JO JoqUINU 3y} 0} SUIpI0ddR saLTea 9zis a[dures ay], *2duepualie JSy jo a8e1s 1s1y ayp syrodar [1] uwmiop *dSy Y3 puslie 0 UOTIBIIAUT
a3 jo sonfea-d I2)sn[-p[IM pue sajewnsa (ILI) Jea1-03-jusiul ay) 110da1 [H1] - [g] suwmjo) ‘sanfea-d pajsnfpe 12)snp-plim syussaid Ing 1xa) 9y} UI  9[qe], UI S)NSaI 3y} seonpoidal a[qel SIY[, 270N

000°T ¥SL°0 01T'0 180°0 961°0 €90°0 €€9°0 ri'0 841°0 192°0 +00°0 100°0 +¥00°0 000°0 Juory
96€°0 £99°0 ¥15°0 68L°0 991°0 LS00 9%0°0 SLT°0 SEE0 1v0°0 020°0 ¢SL0 89%°0 000°0 NPV _YIO
199JJ [[1Y san[eA-q

9L6°0 €€S°0 1100 8L0°0 1110 £00°0 1820 ¥12°0 980°0 0€C’0 S00°0 100°0 910°0 €ST°0 anfea-d
200°0— 150°0 22 1LT°0 +6¢0°0 YET'0 22xL81°0  90T°0 €210 6120 011’0 2229CC°0 #2x£0€°0 2x1€0°0 €¢ro QUOTY . JusuUneal],
648°0 1880 8€8°0 666°0 S€6°0 €040 L0S°0 9%S°0 C16°0 ¥68°0 €99°0 LYT°0 £9S°0 L2¥°0 anfea-d
C10'0— ¥10°0 920°0— 000°0— £00°0 P¥0'0— OIT'0— 4ZT'0— 020°0— 910°0— 0t0°0 S60°0 010°0 €80°0 s3ur[qIs . JusuneaI],
629°0 9%°0 SLV'0 S¥S'0 1€0°0 0€0°0 660°0 ¥12°0 201’0 81T°0 €€0°0 89€°0 19%°0 689°0 anfea-d

sjnpe

£20°0— €¥0°0 S€0°0 900°0— %2060°0 =xPPT°0 <0910 1110 9€T°0 SCT°0 #xLVT°0 +¥S0°0 £00°0 9¢0°0 PO » JusuneaL],
856°0 6EY°0 €90°0 2€9'0 €62°0 002°0 €20 1990 (2440 £9L°0 ¥95°0 €10°0 80 000°0 anfea-d
200°0 0€0°0— %9900 — ¥00°0 €00~ 1S0'0— €S0°0— 1€00— 9L0°0— ¥10°0— 1€0°0— 220200 — 100°0— 222¥SGC°0 Jusunealy,

axed jo adA) Aqg :g [Pued

10€°0 809°0 L0 2610 LET'O 100 09T°0 11€°0 SYT0 920°0 €00°0 SPE0 81T°0 000°0 1099 [y anfea-d
G290 2Sv°0 02’0 £98°0 820°0 6€0°0 020 8G€°0 ¥80°0 091°0 2100 190°0 88T1°0 2Ce0 anjea-d
1d
e a1ed [euated
610°0— v0°0 €S0°0 200°0 +x980°0 +=x€CT'0  £L0T°0 S20°0 +6C1°0 00T°0 #xLVT°0 +80T°0 2100 950°0 “UON ; JudUIBdL],
696°0 Lvy 0 990°0 £29°0 S8C°0 6020 6EY°0 €49°0 Pr1°0 694°0 0450 2100 €980 000°0 anfea-d
200°0 0€0°0— %990°0— ¥00°0 2€0°0— 1S0°'0— ¢2S0'0— 0€0°0— 940°0— $10°0— 0€0°0— %x0£0°0— 100°0— #%xGSC°0 Jusweal],
2Ied ~NHEOHN&.GO= SNSI9A [ejualed 1y [sued
[v1] [eT] [z1] [t1] [ot] [6] [8] [£] [9] [s] [¥] [€] [e] [1]
ueIpau 3 G6'0 < SIajer ‘AON-Ae]\ ueIpaU I} iy} onpyg G6°0 < SI9jeI *AON-AB]N
PA0qe I [ = vdd ‘PuSHR I T = 9Jel PUPY  A0QE JI T = vdd DUIDS YW pue ‘Sueq [ed1sAyd uv ‘puene I = ojel "puspy
‘PUSNV dSV
sapeIin dUBRpPUINY [00DS sope1n 9OUBRPUINY [00YDS a8e1s 15114
€10T sewodnQ C10T sawoanQ

"SON[RA-d PII99II0D IISN[D PIIM - SUI[Iseq e 3s() dIedIP[IYD AQ SI0YH SN0aua30I119H
(A I C LA

21



International Journal of Educational Research 104 (2020) 101601

C. Martinez A. and M. Perticard

(98pd 3x2u UO panunu0d)

£08°0 84¥°0 £28°0 621’0 8400 C1€0 v¥6°0 8€C0 2040 061°0 €60°0 8€L°0 L6¥°0 000°0 1033 [y anfea-d
8¥¥°0 809°0 Lvy'0 652°0 960°0 €2¢e0 €LLO ¢ST0 89%°0 6€8°0 S02°0 $08°0 LSE0 €480 anfea-d

(£69°0 = UBSN)

YoIeN Aq pauyep
610°0 S¢0°0 ¢v0°0 600°0 <1010 ¢S0°0 €100 S80°0 ¥S0°0 100 £60°0 €10°0 9000 610°0— syuauodwiod “301d (f)
61+°0 £08°0 £69°0 2650 886°0 Y120 818°0 196°0 169°0 2810 €64°0 2960 €690 100°0 1033 [y anfea-d
098°0 G290 2080 G980 c¥8'0 9260 966°0 6450 81S°0 ¥04°0 98%°0 8940 £69°0 909°0 anfea-d

(L6V°0 = uedaln) (s1£

) "dxa uerpaw a1}
S00°0 L10°0— €10°0 200'0— 010'0— S00°'0— 0000 6€0°0— S¥0°0— €200 Sv0'0— 910°0— +¥00°0— ¥+0°0 9A0qe IIM SIONUON (€)
¥26°0 1€€°0 €150 LLS0 1260 £96°0 6240 L19°0 L¥8°0 SIE0 6480 06S°0 16€°0 £60°0 1950 [y anfea-d
L1S°0 1220 £8S°0 STL0 €880 8280 6140 ¢8¢€0 2080 08°0 206°0 69€°0 99%°0 0920 anfea-d

(9zZ°0

= UBSJA]) SI9YIE)

‘oS 1B SIO}UOUT
0200 SS0°0— 9€0°0— 800°0 110°0— 810°0— 1200 v£40°0— S20'0— £L10°0 2C0'0— 650°0— 110°0 SC0'0— JO % ST Ised[ IV (T)
280 ¥S8°0 968°0 8€T°0 182°0 0S€°0 8€9°0 6C¥°0 1160 ¥2°0 081°0 80S°0 0€T0 000°0 1233 [y anfes-d
¥9¢°0 Sv6°0 £8¥°0 65€°0 €0€°0 0€S°0 ¥¥S'0 ¢SS0 8€8°0 €680 €LY°0 6150 S18°0 849°0 anfea-d

(6450

= URII\)) Xopurl
0200 €00°0 GE0'0 1100 ¥S0°0 1€0°0 1€0°0 6€0°0 L10°0— 600°0— 2S0°0 GE0°0 €000 €00 Arenb uerpaw aa0qy (1)

[¥1] [e1] [e1] [11] [o1] [6] [8] [£] [9] [s] [v] [€] [c] [1]
S6°0 < ST "AON S6'0 < SI “AON
ueIpauw 3y} 9je1 puslie  -ABN 9Bl UBIPIW ) Sje1 ‘pusalie  -AeJA el
PA0qe JI T = vdd NI = ‘puenv dA0qQe JI T = vdd ADUAIS e W7 pue ‘3ueq *onpy [ed1sAyd ny L= ‘puenvy
puany dsv
sopeIn dUBPUINY [00YDS sapein 90UBPUNY [00UDS a3e)s 18119

€102 soWonQ

Z10g sawoano

*SaneA-d Pa1921I0D) I9ISn[) PIIM - L1rend) £q s109q snoauadoraloH
€D dlqel

22



International Journal of Educational Research 104 (2020) 101601

C. Martinez A. and M. Perticard

‘10 >d 4 ‘60°0 > d xx ‘10°0 > d 45 "‘PIOYasnoy a1 ut asnods/1oulred e Jo 2duasaid 9y} pue a8e 10J [0IUOD PUR $1D9JJ2 PaXY BIRIIS [0OUDS SPNJIUI SUOISSaISDI [[y "URIPIW
9} MO[3q ST ONEI I0JTUON-SIUSPNIS oYL, (£) "(ueld [euI3LI0 9y1 Ul paqLIdSIP 918 SINTANOR PIAIIS]O 3} [[B) A[9SO[> pamof[oj a1k ([esodoid TeurSLio o) ur paquosap se) sueld uosso (9) "Apnis 01 pa1oAap
0[S dUWIT) PaxXY B SeM I3, (G) ‘PIUIULISIRP Apeal[e 21om syuauoduwiod SV o) ‘YoIely Ag (1) "9ouslrodxe Suryoea) Jo (UBTPIUI) SIBIA  1SBI J& dARY SI0JTUOW ‘D8eIoAR UQ (g) "SIdYDEd) [00DS dIB SI0JIUOUT
9 JO 9 ST ISe9] 1Y () "IOIARYSQ SUDIP[IYD O) PIIR[AI SINSBIUW IPN[OUT JOU S0P X9pul 9, “uonen[ead ss9ooid ay3 ur palrodal se Arfenb 1ojiuow pue ‘S[eLIDJBW ‘9INJONISRLUI JO S9INSBIW SUIpndul
pauyep st xopur Ajenb ay [, *xapur A)ifenb uerpaur 9A0qy (1) :SMO[[0] St pauyap a1k sarwwmp AJ1enb-y31y yusareyip sy, ‘so[qerrea Aijenb pue sawodno sAn29dsal syl ur sonjea 3ulssIwl YIim SUOTIBAIISGO
Jo IJaqunu a1} 03 3uIp10dde saLIeA 2zIs d[dwes Y], "aduepuane/uonedonied dSy jo adels 1s1y ayl suiodar [1] uwmnjo) *Afenb Sy Jo S2INSEIW JUSISYIP YIIM PaldRIaIUI SV dY) PUalle 0] UOIIRIIAUT
a1 Jo sanjeA-d 191SNI-P[IM pUE $2)1BWNSD ([1]) 18911-01-1Uaiul 9y 310da1 [ 1] - [Z] suwm(o) ‘sanyea-d pajsn(pe 191sn[d-p[im sjuasaid Inq 1xa] aY) Ul 7 2](E[, XaUUuy U s}[Nsal a1} sadnpoidai a[qe) s1y], :270N

L18°0 ¥28°0 8€T'0 6680 TLT0 9SL°0 0S6°0 6650 9S+°0 S0€°0 9050 8140 TS6°0 #00°0 1239 [y anfea-d
886°0 695°0 9210 1LL°0 L10°0 Y150 Lb8'0 122°0 6250 0180 7680 9L€°0 8L9°0 020°0 anfea-d
(095°0

= UBIIA) URIpIW
91 MO[3q ST onjel

000°0— ¥20°0— 6L0°0— €00°0— #x81T°0— €€0°0— €10°0 160°0— 0v0°0— Y10°0— 600°0— 0S0°0— 200°0— 2x¥0C°0— JI0JTUON-SIUSPTIS (L)
2810 £29°0 899°0 ¥ce’0 6G2°0 0SS0 Sv6°0 0€8°0 168°0 8520 €40°0 ¥¥9°0 Sv9°0 £00°0 1039 [y anfea-d
€520 94¥°0 2960 690 ¢S8°0 €660 8¢CL0 cELO 2680 2860 8850 108°0 S89°0 1¥6°0 anfea-d

(ozv'o
= UBIIA)) PaMO[[0]

0€0°0— 8¢0°0— 2¢00°0— S00°0 600°0 100°0 120°0— €20°0— 600°0 100°0 €€0°0 910°0 S00°0— 900°0— Appsord st ueld (9)
G280 64¥°0 964°0 8S+°0 880°0 8€€°0 196°0 9€2°0 94L°0 181°0 £80°0 TELO SES0 000°0 1033 [y anfes-d
S26°0 90¥°0 9190 SI¥°0 €S¥°0 £89°0 SSP°0 174 4] 91¥°0 16€°0 016°0 €92°0 CLY'0 £86°0 anfea-d

(108°0 = UedIA)
Apmis 0] pajoaap
100°0 190°0— SE0'0— ¥20'0— 190°0 €20°0— 090°0— €90°0 ¢80°0— £50°0— 900°0— 890°0— 120°0— 2¢00'0— 10[s dwn paxig (S)
[r1] [e1] [e1] [t1] [oT1] [e] [8] [£] [9] [s] [v] [€] [c] [1]
S6°0 < St "AON S6°0 < SI "AON
ueIpauw Y} 9)e1 'puslie  -ABN 91l UBIPIW 3} dje1 ‘pualie  -ABJA el
PA0qe JI T = vdd L= ‘pueny dA0qQe JI T = vdd DUAIS e W7 pue ‘3ueq “onpy [ed1sAyd ny L= ‘puenvy
pUsny dsv
sope1n dUBPUINY [007DS sapein 90UBPUNY [00DS a3e)s 18119
€102 sawodnQ C10¢ sawodmnQ

(pomupuod) €3 d1qeL

23



International Journal of Educational Research 104 (2020) 101601

C. Martinez A. and M. Perticard

‘T0>d ; ‘G0°0 > d 4 ‘TO°0 > d 45 "PIOYISNOY Y} UT dsnods/1omred e Jo aduasaid
9y} pue 98 I0j [OIIUOD pUE SIS PIXY BILIIS [00YDS IPN[OUI SUOISSAIZAI [[V “IDI pue ‘si1ods 21ed [euosiod (0USDS [ID0S SUIPNIUL) DUIDS :$9110393ed Inoj SuIMo[[o] 9yl Jo yoes woij doysyiom
9UO JSEI] J& PAISYJO SV U3 IYISYM dIeDIpUT 0} pauyap are sarurwmnp d1dol doysyIop *dSy yoes Je sdoysyiom Jo Spumy JUSISHIP pusiie p[nod pIiyd Jeyy 930N 'sordoy doysyiom pue saurodIno aandadsar oy}
ur sonjeA SUISSIW [}IM SUOIIBAIIS]O JO I2qUINU Y} 0} SUIPIOdD. SaLIeA 9z1s d[dures oy, *9duepualie dSv jo 98els 1s1yy 9y sjroda1 [T] uwmjo) ‘sarurwmp surdy) doysyiom [y3m pajoeIsiur JSy 9y} puaiie o)
UOTIBIIAUL 91} JO sanjeA-d J9ISNI-P[IM pue sajewnss (I,LI) ¥ean-03-jusjul oy} 110da1 [ 1] - [g] suwnjo) ‘sonfea-d paisnipe 123sn{d-p[m syuasaid Inq £ 9[qL], XaUUY UI S}[NSa1 a3 sedonpoidar o[qe) SIY], :270N

S08°0 €G64°0 €€L0 G810 0IS’0 86S°0 £06'0  8TE0 958°0 €ST1°0 982°0 618°0 CLTO 0000 1033 [y anfes-d

182°0 1410 8940 0€S°0 858°0 09v°0 82’0 8190 €620 €¢e0 CTLLO €9%°0 2660 ¥S8°0 anfea-d
(1440 = ued]N)

£20°0 280°0— 6100 600°0 010°0 LEO'0O— €¥0'0— P$EO'0  LBOO— cv0'0— 810°0— ¥¥0°0— 000°0 920°0— 951m0d 110ds 9Uo 1583 IV ()

2SS0 616°0 STL0 09¢°0 S€9°0 SIS0 8€C'0 +¥0C0 ¥0v'0 960°0 891°0 109°0 8¢C'0 9000 1099 [y anfea-d

982°0 981°0 046'0 0¢6°0 cv8'0 S68°0 LEE0  91€0 191°0 90S°0 8460 048°0 1€9°0 S€6°0 anfea-d
(SZP'0 = UBIIA) 9SIN0OD

2E0'0 620°0— 100°0 100°0 1100 S00°0 ¢S0°'0 0400 060°0— GE0'0 100°0— 600°0 +¥00°0— 800°0— axed [euosrad duo Ise9[ IV (€)

624’0 2090 €LL0 9020 £02°0 012’0 6850 4TE0 €6€°0 290°0 910°0 ¢S¥°0 £492°0 100°0 1093 [y anfea-d

£2S°0 6LL°0 £88°0 109°0 ¥0€°0 €€9°0 €€L'0 9280 S0€°0 0v9°0 SSP°0 6650 C¢ES0 £LS8°0 anfea-d

(€450 = UBdN)
(S90U3IdS [e1D0S Surpn[our)

810°0— 100 £00°0 9000 0S0°0 200 0200 Z10°0 890°0 9200 2S00 4200 900°0 9100 9SIMNOD IUSIDS JUO ISeI] IV ()
1080 €€9°0 €280 Y1v'0 €120 6S2°0 €8€°0 9910 26€°0 0€€0 280°0 8140 0v9°0 610°0 10939 [y anea-d
064°0 1560 ¥¥8°0 849°0 €8Y°0 0€E’0 0€¥'0  T0CO 1690 280 T41°0 ¥¥6°0 981°0 410 anfea-d
(982°0 = UBdN)
800°0— 2000— €100— 900°0 1€0°0 9¥0°0 Y00 60T°0 2200 ¥10°0 G400 S00°0 900°0— 0Cc1ro— 95IM0J SID] U0 Ised] IV (T)
[¥1] [e1] [e1] [11] [o1] [6] [8] [£] [9] [s] [v] [€] [c] [1]
ueIpaw a1} G6°0 < SI9jer AON-Ae]N ueIpaul I} iy -onpyg G6°0 < SI9jelx *AON-Ke]N
QA0Qe I T = vdo ‘PUSHB JI [ = 9JBl 'PUSNY DAOQR JI [ = vdo DUAPS RN  pue “Suet e21sAyd ny ‘PuSnR JI T =  9el ‘pusny
Puany dSV
sape1n 9oUBpUSNY [00YIS sape1in 90UBPUSNY [00UDS a8e3s 18119
€10T sawodnQ T10T SewodnQ

‘SON[BA-d PI199110) 19IsN[D PIIM - 21do], doysyIop Aq $1993H SnoauaS01919H
¥D 9IqelL

24



International Journal of Educational Research 104 (2020) 101601

C. Martinez A. and M. Perticard

T0>d, ‘G600>d 4% ‘T00>d
-93® 10J J0IIUOD PUE $129JJ2 PAXY BIRIIS [00YIS IPN[IUT SUOISSIIZDI [[Y "9SIMISYIO OISZ JO N[BA ) PUB UIALS SBM SV U3 9I9M [00YDS B PIpUalIe PIIYD Y] JI T JO SNJeA SIYE) Jel} d[qeLIBA AUIWMP B ST
[001Ds uIes Y, 'S9[RLIBA SUIOINO IATIDdSAI Y} UT San[eA JUISSTUW 1M SUOTIBAISS]O JO J9qUINU 1) 0) SUIPIOIIL SILIRA 9ZIS d[dUIes a1, *9duepualIe SV Jo 93els 3siy a3 s}1odai [ 1] uwmjon Juaurudisse
dSV 23 Jo sonjea-d 19)sn[d -p[Im pue sajewrnsd (I,LI) ean-o03-judiul ay3 Jodax [¢1] - [g] suwmjo) ‘senfea-d pajsnfpe 191sn-pim sjuasaid Ing Yy 9[(e], XaUuy Ul SI[NSaI ay3 saonpoidal a[qel SIY], :a70N

92¥°0 1020 2590 €100 0400 L10°0 0ovT'0  0CTO 20’0 0000 6200 2S00 6€0°0 000°0 1233 [y anfea-d
0200 9€0°0 S100— 6100 ¥S0°0 6S0°0 8Y00 6¥0°0 000 0110 S20°0 1500 €100 9€°0 ueawr dnoig jonuon
8¥C°0 200 €ST°0 S61°0 $9€°0 06%°0 86€'0 0S€0 €LE°0 082°0 01€°0 etaaly] 182°0 8920 parenbs-y
8€ET 8€ET (YA%4 6.L€C ¥8¢¢C ¥8¢¢C 08¢t 08¢¢ 08¢¢ LLTT 08¢c 6LET 6LET 1€1C suoneAIssqO
S0 281°0 986°0 €00°0 €40°0 20T°0 L1T°0  SZv'0 8L€°0 010°0 04€°0 S10°0 800°0 6S0°0 anfea-d
[ooyds
8700 0900 100°0— #xx¥C0°0 +980°0 980°0 G800 S¥00 $S90°0 #xECT0 1200 #2800 #xx910°0 +0ST°0 QWS ;. JUUIIBIL],
Y20 00 ¥SL°0 1LE°0 82€°0 99t°0 SS'0  8¥6°0 295°0 STL0 €v6°0 €vE0 1€S°0 0000 anfea-d
820°0— $20°0— ¥10°0— 900°0— 2e00— £20°0— LEO'0— +00°'0  STO'0— €10°0— ¥00°0 0€0°0— 200°0— *xxV1T°0 jusunleaI],
[¥1] [e1] [e1] [11] [o1] [6] [8] [4] [9] [s] [v] [e] [e] [11
uRIpIW Y} 560 < SI el *AON-ABIN ueIpIW A} 0 onpg G6°0 < SI el *AON-ABIN
QA0Qe JI [ = Vdo ‘puene JI [ = dJer "puanNy dA0Qe JI T = vdo WIS Y  pue ‘Suet restsAyd nuy ‘pushe JI [ = Jjel ‘puanNy
‘pusny
sapeIn QOUBPURIIY [00YDS sapeIn 2dUBpULNY [00YIS dsv 28e1s 1s1mg
€£10T SowodInQ Z10T SowodInQ

*SoN[eA-d PoIIR1I0D) I9ISN[D PIIM - 9IS dSV Aq $1991JH SN02US01919H
SD dqelL

25



C. Martinez A. and M. Perticard International Journal of Educational Research 104 (2020) 101601

Table C6
Mother's Outcomes by Childcare at Baseline - Wild Cluster Corrected P-Values.
Labor Force Participation Employment Working Income
Hours _—
Participates (at Participates Months Works (at Works Worked Monthly Hourly
least one month) (always) Participating least one (always) Months Income Income
month)
[1] [2] [3] [4] [5] [6] [7] [8]
Panel A: Parental versus non-parental care
Treatment —0.048 —0.010 —0.227 —0.007 —0.017 0.073 1.274 22.204 0.115
p-value 0.119 0.782 0.361 0.812 0.604 0.797 0.359 0.137 0.648

Treatment * Non-
parental care at

baseline
p-value 0.070 0.033 0.408 0.012 0.026 0.331 —-1.720 —9.872 0.235
P-value full effect 0.146 0.476 0.232 0.771 0.557 0.375 0.412 0.681 0.52
Panel B: By type of care
Treatment —0.048 —-0.010 —-0.228 —0.007 —-0.017 0.077 1.295 22.103 0.118
p-value 0.116 0.777 0.354 0.812 0.601 0.787 0.349 0.144 0.644
Treatment * Other 0.050 0.026 0.312 —0.015 0.003 0.139 —3.014 —10.642 0.135
adults
p-value 0.406 0.668 0.494 0.798 0.951 0.779 0.189 0.665 0.704
Treatment * 0.177* 0.082 0.995 0.118 0.062 0.958 4.305 41.597 0.744
Siblings
p-value 0.065 0.438 0.17 0.175 0.518 0.181 0.368 0.341 0.193
Treatment * Alone 0.056 0.025 0.321 0.025 0.078 0.484 —2.086 —43.914 0.163
p-value 0.273 0.762 0.477 0.651 0.47 0.479 0.549 0.257 0.741
P-values full effect
Other Adult 0.954 0.783 0.866 0.698 0.794 0.689 0.436 0.558 0.384
Alone 0.851 0.861 0.799 0.678 0.542 0.329 0.812 0.471 0.554

Note: This table reproduces results in Annex Table A5 but presents wild-cluster adjusted p-values. Columns [2] - [14] report the intent-to-treat (ITT)
estimates and standard errors (in parentheses) of the invitation to attend the ASP. Column [1] reports the first stage of ASP attendance. The sample
size varies according to the number of observations with missing values in the respective outcome variable. In Panel A, non-parental care is a
dummy variable that takes value of 1 for all children who were not taken care of by their parents at baseline and the value of zero otherwise. In
Panel B, the base category is taken care of by parents. All regressions include school strata fixed effects and control for child’s age (youngest), the
presence of a partner/spouse in the household, and mother’s characteristics (age, education, number of children in the household, if head of the
household). Results are robust to the inclusion of these control variables. *** p < 0.01, ** p < 0.05, * p < 0.1.

Appendix D

See Table D1-D5
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Appendix B. Supplementary data

Supplementary material related to this article can be found, in the online version, at doi:https://doi.org/10.1016/j.ijer.2020.
101601.
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