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Abstract

This randomized trial investigates the long-term effects of a primary
school scholarship program in rural Cambodia. We estimate impacts—
nine years after program inception—on educational attainment, cognitive
skills, socioemotional outcomes, labor market outcomes, and well-being.
Our results point to systematic improvements in attainment, but no av-
erage impacts on long-term cognitive or socioemotional outcomes. A
merit-based (as opposed to poverty-based) targeting strategy did, how-
ever, increase cognitive outcomes, especially for poorer students. We also
report positive effects on cognition for males. We find no improvements
for labor market outcomes, yet positive effects on well-being, driven by
recipients of the merit-based scholarships.

JEL codes: C93 Field Experiments; 121 Analysis of Education; 122 Educational
Finance; 125 Education and Economic Development; 128 Government Policy; O12
Microeconomic Analyses of Economic Development.

Keywords: Cambodia; education; long-term effects; merit-based targeting;
poverty-based targeting; randomization; scholarships.



How does additional schooling impact long-term life outcomes? According to the
canonical human capital model, labor markets remunerate the skills acquired during
the education process (Becker|2009)). According to a signaling model (Arrow|/1973;
Spence, |1973), education provides the market with a signal of individuals’ higher
abilities; as a result, the market pays for these skills. Both models predict positive
effects from investment in education. At the same time, emerging research is show-
ing that, in many settings, increased schooling has not meant increased learning,
which potentially limits the market returns to education (Pritchett/[2013; [The World
Bank| 2017)). However, there are few empirical studies in low- and middle-income
countries that isolate causal impacts of schooling on skills accumulation in the long
run (Bouguen et al|]2018; Molina-Millan et al.2016). Our aim is to contribute to
this nascent literature in developing countries.ﬂ We present the causal long-term
impacts of a scholarship program on cognitive skills, socioemotional outcomes, labor
market outcomes, and socio-economic status and Well-beingfl, in a group of, on av-
erage, 21-year-old individuals who were offered the scholarship nine years earlier, in
Cambodia.

Our study setup is the following. In 2008, 209 schools in Cambodia were ran-
domly allocated between two treatment arms (104 schools) and a control group (105
schools). In approximately half of the treatment schools (51 schools), students in
grade four received a scholarship based on merit—high-performing students were
selected using a baseline test of math and language skills—and fourth-graders in
the remaining treatment schools received a scholarship based on poverty—students
were selected using a poverty index, based on household and family socio-economic
characteristics. Scholarships were given to recipients for three years (i.e., until the
completion of primary school), conditional on continued school participation and ba-

sic performance standards. A first follow-up study, three years after the program’s

Evaluations of Conditional Cash Transfer (CCT) or scholarship programs launched during the
1990s and the early 2000s in low- and medium-income countries are now allowing the exploration
of such long-term effects of early-life interventions. The effects of these programs in the short run
have been studied extensively; for reviews, see Baird et al| (2014); |Garcia and Saavedra| (2017));
Snilstveit et al.| (2015)).

“From this point on, we will refer to both socio-economic status and self-reported well-being as
“well-being” for the sake of brevity.



inception, showed two main effects: higher school progression for individuals re-
ceiving either type of scholarship (compared with non-recipients), and impacts on
cognitive outcomes (as measured by a math test and a test of working memory) only
for those receiving a merit-based scholarship (Barrera-Osorio and Filmer||[2016)). In
this paper we report impacts on a large set of long-term outcomes from data col-
lected in late-2016 /early-2017—nine years after the beginning of the program—from
a sub-sample of the original study participants.

Our study contributes to an emerging literature on the causal, long-term effects of
conditional cash transfers (CCTs) and scholarships. While programs vary in design,
and contexts matter, the results are quite consistent that CCTs and scholarships, in
the long-run, have positive effects on school progression (that is, non-treated individ-
uals do not catch up with beneficiaries) and, in general, these programs increase for-
mal education. These long-term effects were present in CCT programs in Nicaragua
(Barham et al.[2013), Ecuador (Araujo et al.[2016), Colombia (Barrera-Osorio et al.
forthcoming) and Mexico (Parker and Vogl|2018), as well as in a scholarship program
in Ghana (Duflo et al[2017)). The effects on labor outcomes tend to be positive, but
with some variation depending on the context and recipient gender. Positive effects
were found in Nicaragua (ibid.), Kenya (Ozier(2016]), and Mexico (ibid.), with hetero-
geneous effects by gender in Ghana (ibid.), and no effects in Ecuador (ibid.). Three
of these long-term studies report delays in fertility and marriage: |Ozier| (2016|) and
Brudevold-Newman| (2016), both in Kenya, and Duflo et al. (2017) in Ghana. Fi-
nally, two studies present causal evidence of positive effects of a scholarship program
in Kenya on female empowerment and attitudes (Friedman et al.|2011} Jakiela et al.
2015). To the best of our knowledge, no studies have evidence on socioemotional
measures and well-being outcomes (beyond health indicators) ]

Our paper also contributes to the literature that studies how to build socioemo-
tional (or “non-cognitive”) outcomes. While evidence from high-income countries is

increasing rapidly, research in low- and middle-income countries remains scantff In

3 Another strand of literature aims to measure the long-term effects of early childhood devel-
opment interventions (for example, [Walker et al.| (2007) and |Gertler et al.| (2013))) and of youth
training (Acevedo et al.|2016).

4See [Heckman and Kautz (2014) and [West et al.| (2016) for an overview, and |Deming| (2017) for
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these countries, even basic measurement issues are under-researched, with Laajaj]
and Macours| (2017)) being among the first to systematically test the cross-context
validity of different constructs aimed at capturing socioemotional skills such as self-
esteem, tenacity, conscientiousness, locus-of-control, or adaptability. They find that
several of these measures are very noisy and that the cross-country validity of instru-
ments cannot be taken for granted.E] Beyond these basics, there is little analysis of
how socioemotional skills are built, what role schooling might have in that process,
or how the formation of cognitive and socioemotional skills might interact. The few
analyses that have tried to shed light on these relationships are mainly descriptive
(Claro et al.|2016; |[Kyllonen and Bertling]2013).

We make three main specific contributions to these literatures. First, we present
impacts of the scholarship program on educational attainment, cognition, and so-
cioemotional outcomes. We aim to document whether the initial short-term impacts
on school progression are sustained. Likewise, we investigate if there is fade out of
the initial impacts on cognitive skills that were detected three years after the pro-
gram startedﬁ In addition, ours is one of very few studies of impacts of schooling
on socioemotional outcomes in a low-income country. Second, we present long-term
effects of a scholarship program on labor market outcomes and well-being. Third,
our experiment is unique as it allows for the analysis of varying targeting strategies
(i.e., merit- versus poverty-based targeting).

Using the school randomization, we show intention-to-treat (ITT) results on “in-

termediate outcomes™ formal education, cognitive and socioemotional outcomes—

analyses of how the importance of social skills has grown in the U.S. labor market between 1980 and
2012. In high-income countries (and the United States, in particular), several studies have analyzed
the production of socio-emotional skills in schools: Blazar| (2017)); Blazar and Kraft| (2017)); |Jackson
et al.| (2014)); Kraft| (2017)); Santorellal (2017]).

°A parallel study (Danon et al.[2018) is analyzing the properties of the various instruments that
we use to measure of socioemotional skills. In this paper, we have retained only those measures
that meet a basic threshold of psychometric properties

6There are several papers in high-income countries suggesting initial fade out from educational
interventions (Bailey et al.|[2017} [Protzko|2015), and long-term effects on outcomes like health and
criminal behavior (Anderson et al.|2009; |Carneiro and Ginja|[2014; |Chetty et al.|2011} 2014} |Currie
and Thomas| [2000; [Deming [2009; [Dynarski et al.|2013} [Frisvold and Lumeng| 2011} |Garces et al.
2002 Heckman et al.[2010; Ludwig and Miller|[2007)).



and “long-term outcomes™—labor and well-being outcomes. In order to address
potential problems of multiple hypothesis testing, we present results for “family
indices”™—that is indices that standardize the individual measures in each set of out-
comes and calculate a weighted average (following |Anderson| (2008), by calculating
inverse covariance matrix-weighted averages)[] We have five main findings.

First, the results show that, despite some catch-up by the control group between
2011 and 2016, scholarship recipients have on average 0.241 more years of schooling
than non-recipients. In comparison to their control group peers, treated individuals
also improved their primary school completion rate by 8.0 percentage points, and had
a 6.8 percentage point higher participation rate in formal education. The magnitudes
of these impacts are in line with those for other programs that have attempted to
reduce direct costs (for example scholarships; see Kremer et al| (2009), and [Duflo
et al.| (2017)) and indirect costs of education (for example conditional cash transfers;
see Fiszbein and Schady| (2009)). These effects are slightly higher for poverty-based
scholarship recipients than for merit-based recipients (though we cannot rule out
that they are equal). Interestingly, the amount of the scholarship was extremely low
(US$20 per year), implying a large price elasticity for education.

Second, we find positive effects on cognitive skills for merit-based scholarship
receipts. On average, these students score 0.131 standard deviations higher in the
cognitive family index than the control group, while we fail to reject equality to zero
for the poverty-bases students. The effect is especially large for poor students who
were offered a merit-based scholarship; the point estimate for the family index is
0.233 standard deviations (significant at the five-percent level). This result suggests
that a merit-based scholarship does not necessarily increase inequalities.

Third, we do not find any systematic impacts on indicators related to two sets
of measures of socioemotional outcomes: emotional and behavioral difficulties (as
measured by the Strengths and Difficulties Questionnaire, “SDQ”) and the “Big 5”
personality traits (Openness, Conscientiousness, Extraversion, Agreeableness and

Neuroticism).ﬁ Impacts on these outcomes are systematically close to zero, and are

"We also report results for the individual underlying indicators.
8We collected information on other socioemotional outcomes such as grit and growth-mindset.



not statistically significant.

Fourth, we find a small (and marginally significant) effect of the program on the
probability of working (2.6 percentage points, from a control mean of 91.9 percent)
and a negative (but not statistically significant) effect on yearly earnings. This latter
finding is puzzling as we report no negative impacts on labor market participation,
the age of labor market entry, or the cognitive demands of respondents’ occupations.
We also document a positive, albeit not statistically significant, impact on recipients’
daily reservation wage. It is important to recognize that our research—just as any of
the few other long-term studies—measures effects when individuals are in their early-
twenties, and as such it is perhaps too early to detect labor effects. We therefore
interpret the results on labor outcomes with caution, since more time might make
differences become more apparent—or even reverse the direction of impacts.ﬂ

Fifth, we find positive impacts on various measures of well-being. We report
positive point estimates for all six indicators, and statistically significant impacts
on recipients’ perceived socio-economic status, quality of health, and quality of life.
Per the family index, we find that the scholarship program improved recipients’ well-
being by 0.159 standard deviations (significant at the one-percent level). Merit-based
scholarship recipients drive these positive results.

In addition to these main findings, we explore heterogeneity according to the
scholarship recipient’s gender['"] We recognize that our study is weakly powered to
detect differential effects; however, we find suggestive evidence that female recipients
acquire more schooling than male ones (the effect on the education family index for
males is 0.15 standard deviations, while the effect for females is 0.215 standard devi-
ations; both of them statistically significant different from zero—but not statistically
significant from each other). In contrast, we find positive effects on cognitive out-

comes only for males (with a point estimate of 0.18 standard deviations; significant

However, the psychometric and statistical properties of these measures in our context were weak
(see |Danon et al.[2018).

9Moreover, measurement issues (such as noisy data, seasonality, and informality) may especially
complicate the ability to detect effects on labor market outcomes (Bouguen et al.|2018).

OEffects of the program might differ by gender either because of differential complementarities
between skills and the demands in the labor market (Pitt et al.[|2012]) or because of differential costs
and benefits in the decision of investing in education (Becker et al.[2010]).



at the 10-percent level), and a negative point estimate of -0.07 standard deviations
for females (the difference in effects is statistically significant, at the five-percent
level). Similarly, we find that the program’s positive effects on well-being outcomes
are driven by impacts for males—the effect on the family index is of 0.203 standard
deviations for males, and of 0.116 standard deviations for females respectively (only
the former is statistically signiﬁcant)m Together, these findings may suggest that,
in the Cambodian context, females’ additional educational investments are neither
“rewarded” with increases in cognitive skill, nor with higher returns in the labor
market or with improved well-being.

All in all, our results point towards significant effects from the scholarship on
schooling, but effects on cognitive outcomes only for a certain group—merit-based
scholarship recipients and especially for poor individuals among them—and no sys-
tematic effects on socioemotional outcomes. In turn, we do not find clear effects
on labor market outcomes, but significant, positive effects on long-term well-being
outcomes. These positive effects are driven by merit-based students, potentially
indicating that the label attached to the scholarship matters. Our findings also
reveal that male recipients benefited more from the scholarship than female recip-
ients. Together, our results present a complex picture which nevertheless suggests
that demand-side interventions, such as scholarships, and their particular targeting
approaches can have important long-term effects.

The remainder of the paper proceeds as follows. In Section [I] we describe in
more detail the study setup and context, in Sections [2 B and [ we describe our
estimation strategy, the study sample, and data, in Section [5| we present the results,

and in Section [6] we provide concluding comments.

HWe find a statistically significant difference in the effects, favoring males, on respondents’
subjective social status, their asset ownership, and their perceived quality of health (see Table(OA11]
in the Online Appendix).



1 Intervention and Experimental Design

In 2008, the Government of Cambodia began implementing a new pilot scholarship
program for grade four students in 209 public schools.m The program’s stated goal
was to reduce student drop-out rates and increase primary school completion, though
the government also implicitly sought to improve students’ educational performance.
At the time, the program’s 209 schools represented all public schools in three of
the country’s 25 provincesE] (Mondulkiri, Ratanakiri, and Preah Vihear); the three
provinces had been selected for having the highest drop-out rates in the upper pri-
mary grades (grades four to six), according to Cambodia’s Education Management
Information System (EMIS)E The program was phased in as a pilot over two years,
with a random set of 104 schools starting in 2008/09 and the remaining schools
entering in the following year (random assignment was stratified by province).

The scholarship program targeted students entering grade four, using one of two
selection approaches. In a randomly selected half of the scholarship schools (51
schools), students were selected based on their combined performance on a test of
Khmer and mathematics. This “merit-based” eligibility was determined through
a centrally-scored test; the maximum possible score was 25. In the remaining
53 schools, they were selected based on a “poverty-based” approach. A student’s
“poverty score” was determined based on their self-reported (but validated) house-
hold and socio-economic characteristics; the poverty index ranges from 0 (richest
household) to 292 (poorest household)[’] Under both approaches, half of a given
school’s fourth-graders qualified (i.e., the top half of performers, or the poorest half

12The program targeted 210 schools initially; here and elsewhere, we refer to those 209 schools
that taught at least one grade-four student, at the beginning of the program.

13Here, we count the capital as Cambodia’s 25th “province”. More precisely, Phnom Penh is a spe-
cial administrative district whose administrative characteristics partly resemble those of provinces.

14To limit the program’s geographic scope, in Ratanakiri, only five of seven districts were selected,
choosing those districts with the highest dropout rate. In the remaining two provinces, all districts
were selected.

15The aptitude test was based on the 2005/06 Grade Three National Learning Assessment. The
poverty assessment asked respondents about household demographics and possession of a list of
assets (as provided in Table [2). See Barrera-Osorio and Filmer| (2016) for more details on the
student assessment and the poverty score.



of students).E] Crucially (for our study), students in all 209 schools completed both
types of assessments, independent of their school’s assignment status.

Scholarships were offered to beneficiaries for three years (i.e., through the end of
primary school), conditional on their continued enrollment, passing grades, and reg-
ular attendance. These requirements were moderately enforced.E] Scholarships were
disbursed as a lump-sum payment of USD20 in the first year, and two payments of
USD10 in each of the following two years. As reported by Barrera-Osorio and Filmer
(2016), these amounts represent about 3.3 percent of the yearly per capita expendi-
ture in the study sample. These transfers are small compared to similar programs
in other countries (Fiszbein and Schady|2009)); even relatively small impacts may
therefore be cost-effective.

Our experimental design exploits the randomized roll-out of the program over
its two phases. In 2008/09, during phase one, fourth-graders in schools that were
selected to disburse the program starting in the second phase did not receive any
scholarship and did not become eligible in the years thereafter["¥| Note that a subset
of these fourth-grade students would have been eligible under one of the two tar-
geting schemes (merit-based or poverty-based), had their school been selected. In
expectation, these two sub-samples are equal to their respective eligible peers from
phase-one schools (below, we present supportive evidence that the two groups of
students are in fact balanced, across phase-one and phase-two schools). Thus, we
can identify the causal intention-to-treat effect of the scholarship program, under ei-
ther of the two targeting approaches. As phase-one schools were moreover randomly
assigned to either the poverty-based or merit-based targeting scheme, we can also

compare the scholarship’s effect across the two targeting schemes.

16Median students also qualified for the scholarship. The number of scholarships was determined
using the previous year’s official enrolment numbers.

I7If a student lost her scholarship, its amount could not be re-allocated within the same school
and the same year. Instead, the amount would be used for the subsequent cohort of fourth-graders.

18Recall that the program required students to maintain passing grades. Thus, a phase-one
fourth-grader who attended a control group school could not become eligible in phase two by
repeating the grade.
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2 Estimation Framework

We estimate a generic production function model:
Yii= Bo+ BiTo: +vimos + YePo; + BXoyi + p (1)

where Y are outcomes such as educational attainment, cognitive skills, socioemo-
tional skills, labor outcomes, or measures of well-being (which include socio-economic
status, SES). m and p are indicators for whether a student would not have qualified
for a scholarship under the poverty-based (p) and merit-based (m) targeting-scheme,
respectively. The inclusion of these control variables allows us to interpret the co-
efficient on 7" as the intention-to-treat effect of offering a scholarship. Vector X ;
includes a rich set of baseline characteristics at the student’s school-, village-, and
individual-level (the next section describes these measures in greater detail). All es-
timations include province-level fixed effects and allow for the clustering of standard
errors at the assignment level (i.e., within schools; cf. |Abadie et al. (2017)). Equa-
tion |1 estimates an intention-to-treat model, with §; capturing the effect of offering
a scholarship on outcomes Y, independent of the scholarship’s targeting scheme.
We further assess the differential impacts of a merit-based vs. a poverty-based

targeting approach in two ways, as shown in Equation 2] and Equation [3]

Yii= Bo+ BiTo: + Bo2Poi + 1Mo + v2Po,; + BXoi + pe (2)
Yii = Bo+ BiTo + BolPoi + BsPg; + BaMPpy; + V1o, + v2Po,; + BXoi + e (3)

In Equation we investigate whether effects differ across the two targeting
schemes, from a policy perspective. If a social planner seeks to maximize (the aggre-
gate of) treatment effects, then results for Equation [2| will inform her discrete choice
for one of the two targeting approaches. Equation [2| adds an indicator P, denoting
whether the treatment occurred in a school with the poverty-based targeting scheme.
(1 thus captures the intention-to-treat effect of the scholarship on outcome Y in a
merit school, whereas the sum of 3 and S5 captures the intention-to-treat effect in a

poverty school. Finally, the effect size of (and level of statistical significance for) /3,
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indicates whether one targeting strategy dominates the other, from this perspective
of maximizing effect sizes.

In turn, in Equation [3] we investigate whether effects differ across the two target-
ing schemes, for individuals with comparable baseline characteristics. Specifically, we
compare treatment effects for students who would have qualified under either target-
ing approach. We would attribute a difference in treatment effects to the presentation
of scholarships, or their mere “labelling” as either poverty-based or merit-based. In
order to isolate this effect, Equation [3| adds interaction term Pm, denoting students
in a school with the poverty-based targeting scheme, who would not have qualified
under the merit-based scheme. Equation (3] also adds interaction term Mp, denoting
students in a school with the merit-based targeting scheme, who would not have
qualified under the poverty-based scheme. J; thus captures the intention-to-treat
effect of the scholarship on outcome Y for poor, high-scoring students in a merit
school, whereas the sum of 3; and 5 captures the intention-to-treat effect for poor,
high-scoring students in a poverty school. Finally, the effect size of (and level of
statistical significance for) /3, indicates whether one labelling strategy dominates the

other, for individuals with comparable baseline characteristics.

3 Sample and Internal Validity

In 2016, we followed a random sub-sample of 1,958 eligible students. This sample
includes 577 eligible, high-scoring students in schools with the merit-based target-
ing strategy, 518 eligible, high-poverty students in schools with the poverty-based
targeting strategy, and 863 students from control schools who would have qualified

under at least one of the two targeting schemes[']

Y0ur overall sampling frame consisted of 3,918 eligible fourth-grade students (in the program’s
209 schools teaching grade four at baseline), who participated in the baseline assessment, in De-
cember 2008 and January 2009. Of those, 1,908 respondents were randomly selected for the first
three-year follow-up survey, in 2011. For this first follow-up, an additional 463 eligible “replacement”
students were randomly selected, in case students could not to be found. In the 2016 follow-up,
we tracked all students who had participated in the 2011 study and a random subset of 85 eligible
respondents who had not been surveyed thus far (35 attritors from 2011 and 50 newly selected
participants, from 2008,/2009).

12



Following up a sample after almost 10 years is bound to be difficult, and this
proved to be the case in this study. Overall, we have an attrition rate of 27.9 percent
with a significant difference of 7.8 percentage points between treatment and control
groups (see Table[l)). Column (1) of Table [1] reports the coefficients from bivariate
OLS regressions of attrition on baseline characteristics (in a model that includes
province fixed effects to account for the study’s stratified randomization). Males and
better-off individuals are more likely to attrit. While the overall rate is somewhat
higher than in other field studieﬂ, and there do seem to be some systematic corre-
lates of attrition, we rule out that these correlates are systematically different across
treatment and control groups. Column (6) reports the difference-in-difference among
attritors and non-attritors, across treatment and control groups (again computed by
OLS regression with province fixed effects). Only two out of 16 indicators—indicators
of whether the respondent’s household has a hard roof and owns pigs—is significant
in this difference-in-difference specification. Notably, both reflect asset ownership,
yet the coefficient’s sign is positive for one and negative for the other. This finding is
something we may expect in the case of testing multiple hypotheses. An additional
test of the coefficients being jointly equal to zero, using seemingly unrelated estima-
tion (SUR), yields a Chi-square statistic (and corresponding p-value) that does not

allow us to reject that the two sub-samples are balanced ]
[Insert Table [1| here.|

In addition, and despite the different attrition rates between treatment and con-
trol groups, the characteristics of the treatment and control populations are balanced
at baseline. Table |2 reports means for the treatment and control groups, and then
the difference across these groups in a set of observable characteristics at baseline.

None of the household characteristics are statistically significantly different across

20See (Ghanem et al| (2018), who show that the median attrition rate in published field studies
is around 15 percent—although this includes studies with much shorter follow-up times.

21Tn additional analyses, we investigate the two different targeting strategies, by treating them
as separate treatment groups (see Appendix Table . SUR suggests that the coefficients may
not be jointly equal to zero, when using separate samples. Further below we detail our robustness
checks, which address this issue.
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groups (even at the 10-percent level of significance). The only statistically signif-
icant difference at baseline between these groups is the indicator of being female:
57.3 percent of students in the treatment groups were girls, whereas 51.7 percent
of students in the control group were. Notably, the samples are balanced on the
two variables that were used to select scholarship recipients: the poverty index and
the baseline test score. To further corroborate this finding (presented in Table ,

we also provide evidence for balance across the two different targeting strategies, in

Appendix Table

[Insert Table [2] here.]

Based on the findings discussed above, we conclude that the data generally sup-
port the fact that our experimental design is valid. First, the correlates of attrition
are not different across treatment groups. Nevertheless, to account for the fact that
the overall attrition rate differs across treatment and control groups, we perform a
number of robustness checks using inverse probability weighting. We present these
results in Appendix Tables [A3] and Second, we find that the treatment and con-
trol groups are balanced on observables at baseline for our study sample. Finally, to
investigate whether the results might be driven by the (small) baseline difference in
the gender balance across groups, we control for a gender indicator in all regressions
and also provide an analysis of heterogeneous effects, by gender (in all specifications,

we also control for a rich set of baseline variables).

4 Data and Measurement

Our analysis combines data from five main sources. First, we collect outcome data
through in-person interviews at the respondents’ residence, using handheld tablets.
Second, to construct a variable reflecting intention-to-treat, we use the official gov-
ernment declaration (“Prakas”) of scholarship recipients. Third, we match each re-
spondent to baseline data—application forms and baseline tests—as collected in De-
cember 2008 and January 2009. Fourth, we construct a vector of control variables

through administrative data on baseline school characteristics, as provided by the

14



country’s Educational Management Information System (EMIS).@ Fifth, we take
advantage of the fact that Cambodia’s 2008 census was conducted just before the
scholarship program started. Using geographic coordinates, we match each school to
its closest village and include this village’s demographic characteristics as additional
controls [Z]

Data collection for the baseline and three-year follow-up occurred from December
2008 to January 2009, and from May to September 2011, respectively. Data collec-
tion for our latest round of follow-up took from December 2016 to May 2017. We
guaranteed data-quality by following standard monitoring procedures, as described
by |Glennerster| (2017) ]

The following discusses our newly collected outcome measures in greater detail.
As education outcomes, we measure educational attainment (highest grade com-
pleted), whether a student completed primary education, and whether the respon-
dent received any formal education since the early three-year follow-up (the latter
two are binary variables).

We also collected data on four measures of cognitive skills. First, we administered
a computer-adaptive math-test, in which respondents answered ten questions from
a larger pool of 23 items@ We used a three-parameter logistic (3PL) item response

theory (IRT) model with a single guessing parameter (Birnbaum| 1968; |Samejima

22We include a binary indicator of whether a school had access to drinking water, a binary
indicator of whether the school had a toilet facility, the number of primary school classrooms, the
number of newly enrolled fourth-graders, the number of teaching staff, and the school’s income.

23Village-level data as published by the Cambodian National Institute of Statistics at the Min-
istry of Planning (2010). We control for the share of villagers who are literate in Khmer, the share
of villagers with no schooling, the percentage of villagers engaged in crop or animal farming, the
village’s population size, and a continuous measure of villagers’ household assets.

2First, during the first week of field work, we conducted 30 percent of re-surveys (“back-checks”,
usually within three days) and then reduced this number, for an overall back-check rate of 15.7
percent. Second, we spot-checked approximately 20 percent of interviews, provided immediate
feedback, and offered repeat-trainings to enumerators. These spot-checks were not only conducted
by field supervisors but also through additional, independent field-monitoring. Third, we ran daily
analytics on newly collected data to spot irregularities, and to identify training needs. Finally, we
employed 15 percent of staff as dedicated quality-control officers, such that steps to improve data
quality could be taken immediately, as part of the regular data flow.

25To our best knowledge, this assessment constitutes the first computer-adaptive ability test as
conducted during a household survey, in a developing country.
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1969) to analyze responses to math tests from an evaluation of a similar scholarship
program in Cambodia that was targeted to secondary school students (Filmer and
Schady|[2008). Participants in this assessment had been tested in two rounds, with
overlapping items, and we follow the common (Stocking and Lord |1983) method-
ology for IRT-based scale equatingP?] Our adaptive test begins with the item of
median difficulty. As the test is administered and respondents answer correctly or
incorrectly, our assessment picks the next item to be displayed based on maximum
information, re-calculates a respondent’s ability estimate using expected a posteri-
ori, and continues thereafter until ten items are administered for each respondent (cf.
Bock and Mislevy|/1982; van der Linden and Pashley|[2010). The second assessment
is a test of shapes and puzzles loosely based on the Raven’s Progressive Matrices.
This test is a measure of fluid intelligence; respondents are asked to complete 15 sets
of pattern recognition.

Our third measure is a “Digit Span” test, which asks respondents to repeat se-
quences of single-digit numbers, of increasing length. This test is a common measure
of respondents’ working memory (Hamoudi and Sheridan 2015). Sequences are pre-
sented in sets of two and begin with two integers (asking respondents to repeat
2-1 and 1-3). No additional sequences are asked if a respondent fails to repeat both
prompts; the last set of longest sequence presents two strings of eight integers (asking
respondents to repeat 6-9-1-7-3-2-5-8 and 3-1-7-9-5-4-8-2).

The fourth outcome is a vocabulary test based on picture recognition, similar to
a Peabody Picture Vocabulary Test (PPVT). This test asks respondents to identify
the picture corresponding to a word which the enumerator reads out loud. For each
word the respondent is asked to select from a choice of four pictures. The test
is structured such that items become increasingly difficult (examples of easy items
include, “citrus,” and “garment”; items of highest difficulty include “vitreous” and
“lugubrious”). A maximum of 96 items is presented in sets of 12, and no additional
item is displayed if a respondent fails to answer at least five items correctly in a given
set. The final skill estimate for each of the math, pattern recognition, and vocabulary

recognition tests are calculated with a two-parameter logistic (2PL) IRT model. The

26We removed one item with low discrimination.
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Digit Span test score reflects the number of integer sequences a respondent repeated
correctly. All four measures are standardized (mean zero and standard deviation of
one).

We report on two sets of socioemotional outcomes: we screen for emotional and
behavioral difficulties with the Strengths and Difficulties Questionnaire (“SDQ”), and
measure the “Big 5”7 personality traits. The SDQ represents a common screening in-
strument; we use (the official Khmer translation of) its most frequently used version
with 25 items on psychological attributes (Goodman|(1997). Following its scoring
guidelines and official recommendations (ibid.), we report on three sub-scales, sepa-
rated into ‘internalizing problems’ (emotional and peer symptoms, 10 items), ‘exter-
nalizing problems’ (conduct and hyperactivity symptoms, 10 items), and a scale of
prosocial behavior (5 items).

To capture respondents’ personality traits, the Big Five scale measures five core
dimensions of personality. The five broad personality traits measured are Openness,
Conscientiousness, Extraversion, Agreeableness, and Neuroticism. Evidence of the
Big Five as being relevant (and associated with life outcomes) has been growing,
beginning with the research of [Fiske (1949) and later expanded upon by other re-
searchers including [Norman (1967), Smith (1967), |Goldberg (1981), and McCrae
and Costa/ (1987)). We use the short 15-item Big Five Inventory (BFI-S) (Lang et al.
2011), with three items per personality trait. As with the indicators of cognitive
skill, all measures of socioemotional outcomes are standardized 7]

We also collected information on six labor market outcomes. We ask whether
a respondent is currently working (yes or no) and the age at which she or he first
started working. We also capture whether the individual participated in any formal
or informal training that lasted at least one week, since 2011 (yes or no). We more-
over construct a binary indicator of whether a respondent’s main work activity is

cognitively demanding. We categorize an occupation as such if it requires at least

27For further discussion on these measures, and their psychometric and statistical properties,
see [Danon et al. (2018). In addition to the measures we report on here, we collected data on
respondents’ level of grit (Duckworth and Quinn|[2009)) and their growth mindset (Dweck|[2000)).
We do not report on results for these measures because of their poor psychometric properties in
our data. The inclusion of either of these measures does not substantively change our results.
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occasional use of reading, writing, mathematics, or a computer (according to the
respondent). The survey also asked for respondents’ income; our analysis reports on
(the inverse hyperbolic sine of) yearly earnings and (the inverse hyperbolic sine of)
a respondent’s daily reservation wage, i.e., the minimum wage or payment for which
a respondent is willing to accept work (both are reported in US dollars)@

Our last set of outcomes includes six indicators of socio-economic status and well-
being. We assess subjective social status using a “MacArthur community ladder”.@
Respondents were shown a picture of a ladder with ten rungs and were told that
higher rungs correspond to higher socio-economic status. They were then asked
to place themselves on this ladder in relation to everyone in their community. As
a second measure of socio-economic status, we construct an index of respondents’
household assets, asking whether they possess items from a list similar to the one
presented in Table 2] To calculate an individual’s latent SES score, we borrow from
the psychometric literature and estimate a two-parameter logistic (2PL) IRT model,
placing responses from 2009, 2011, and 2016 on the same scale.m We also asked
respondents to rate their satisfaction with life at present, all things considered, on
a scale from one (“completely dissatisfied”) to ten (“completely satisfied”) and to
rate their quality of life and health, respectively, on a scale from one (“poor”) to
five (“excellent”). The sixth and last measure screens for (minor) mental health
disorders, using the General Health Questionnaire (“GHQ”). We use the short form of
the questionnaire (GHQ-12) with Likert scoring (Goldberg and Williams||2006; Quek

et al. 2001). All six measures are standardized (mean zero and standard deviation

of one) ]

ZDuring the survey, respondents were allowed to answer either in US dollars (a currency com-
monly used in Cambodia) or in Riel (the local currency). The survey also allowed respondents to
provide their answers in terms of varying payment modalities (including in-kind payments, piece-
wise pay, and different payment frequencies, for example).

2%For a  description and bibliography of papers that wuse MacArthur lad-
ders, see the MacArthur Foundation’s Network on SES and Health website:
http://www.macses.ucsf.edu/Research/Psychosocial /subjective.php.

30Filmer and Scott| (2012) show that such an IRT approach produces similar household rankings
when compared to other aggregation methods.

31'We standardize by focusing on the endline measures for control group students (who would
have qualified for at least one of the two types of scholarships, had they been in a treatment school

18



Finally, for each set of educational outcomes, cognitive outcomes, socioemotional
outcomes, labor and SES and subjective well-being, we also calculate an overall “fam-
ily index,” following |Anderson (2008).@ These indices have the benefit of reducing
the number of statistical tests (and the temptation to selectively focus on positive re-
sults). In constructing the indices, we ensured that the qualitative “direction” of the
construct was preserved—higher values point to more desirable outcomes. However,
our index construction is atheoretical and may therefore group together measure-
ments with different underlying constructs. We therefore present and discuss results

from both individual measurements and the family indices.

5 Results

We present and discuss our results in the sequence of our hypothesized “pathway
model.” First, we focus on whether the provision of a scholarship induced higher
school accumulation, which in turn may have engendered cognitive and socioemo-
tional skills. We denote these three broad outcomes—education progression, cog-
nitive skills, and socioemotional outcomes—as “intermediate outcomes”. We report
impacts on these outcomes of offering a scholarship in Tables [3| to bl We next turn
to the question of whether the different types of scholarships induced different-sized
impacts on their target populations. We call these “heterogeneous” effects. Because
those target populations differ, we then turn to the question of whether the different
types of scholarships had different impacts on the set of students who would have
qualified for either type (but only received one type, depending on the school they
were in). We call this effect the “labelling” effect (results for both heterogeneous
and labelling effects are reported in Table @ After these intermediate outcomes,
we present the impacts of the scholarships on long-term outcomes: indicators of la-
bor market outcomes (Table [7)) and of the socioeconomic status and well-being of

individuals (Table . We then discuss heterogeneous and labelling effects for these

instead).
32We also considered using an alternative index instead, following Kling et al.| (2007). The
alternative approach does not lead to qualitatively different conclusions.
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outcomes (Table@. Finally, we investigate whether treatment effects differ by gender
(Table [L0). All the estimates are intention-to-treat effects.

5.1 Intermediate Effects: Education, Cognitive and Socioe-

motional Outcomes

Table [3] presents impacts of the offer of a scholarship on the set of education out-
comes, and on the family index for these outcomes. In these results we do not
distinguish impacts by type of scholarship (as per Equation . Across all indicators,
the scholarships had a consistently statistically positive impact on the acquisition of
formal education. The treatment caused (1) an increase of highest grade completed
of 0.241 grades compared to a control mean of 5.478 grades (a 4.4-percent increase);
(2) an increase in the probability of completing primary school by 8.0 percentage
points, compared to a control mean of 57.3 percent (a 14-percent increase); and (3)
an increase in the probability of receiving any formal education during 2011-2017
of 6.8 percentage points, from a base of 75.4 percent (an increase of over nine per-
cent) 3] Column (4) of Table [3| reports the program’s impact on the family index of

education outcomes: the increase is of 0.189 standard deviations.
[Insert Table [3| here.|

We now turn to the question of whether we detect any impacts on cognitive out-
comes. Table 4| reports impacts on the computer-adaptive math test, the progressive
matrices assessment, the Forward Digit Span test, and the picture recognition vo-

cabulary test. None of the point estimates is statistically significantly different from

33 An increase in 0.24 years of schooling is in the range of increases found as a consequence of
much larger transfers and expenditures. For example, Behrman et al.| (2013)) report on a number
of evaluations of the demand-side incentive Progresa program in Mexico which was associated with
0.5 additional grades after six years of the program for children who were aged six to eight (pre-
program) in rural areas, and of 0.1 to 0.12 additional grades in urban areas for youth aged six to
20 (op. cit. Table 5.1). Progresa transferred to the typical grades 4, 5 and 6 student an average of
(approximately) US$15 per month, in contrast to the Cambodia transfer of US$20 per year. |Jackson
et al.| (2016) show that increasing per-student expenditure by ten percent in every year for all twelve
years of public schooling in the US would causally lead to 0.31 more years of schooling attained.
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zero. The estimate for the family index (reported in Column (5) of Table H]) is
positive-reflecting the four positive point estimates of the individual indicators—but
small (0.05 standard deviations) and not statistically significantly different from zero.
From this we conclude that, overall, the offer of (any) scholarship (and the conse-
quential increase in schooling) had no impacts on cognitive skills development that

are detectable in the long-term.
[Insert Table [ here.]

Table [5| reports the impact of scholarships on the various measures of socioemo-
tional outcomesf?] First, we present results for the Strengths and Difficulties Ques-
tionnaire (SDQ)—separating its three factors: Prosocial, internalizing, and external-
izing behaviors. Second, we report results for the Big 5—separating its five factors:
Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism. The
only statistically significant impact of the program is on the measure of neuroticism:
the program led to a decrease in neuroticism by 0.110 standard deviations, signifi-
cant at the ten-percent level. Given the lack of effects on the individual measures,
it is perhaps unsurprising that we find no large or statistically significant impact on
the socioemotional family index. The effect size is a small positive impact of 0.063
standard deviations but this estimate is not statistically significant (recall that for
this index, all outcomes have been re-scaled such that higher values reflect more
desirable outcomes). We therefore conclude that, overall, the offer of a scholarship

had no detectable long-term impacts on socioemotional outcomes.
[Insert Table [5] here.]

In sum, these aggregate results point to systematic effects on school progression
and acquisition of formal education, but no detectable impacts on long-term cognitive
or socioemotional outcomes. Yet, these results could potentially mask heterogeneous
impacts by type of scholarship, as was documented in the short-term follow-up anal-

ysis. The first three columns of Table [6] report the impacts of the scholarship offer

34We describe our theoretical model of the relationship between cognitive and socioemotional
outcomes in Appendix [1_5}
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on the respective target population, by type of scholarship. The outcome variables
are the family indices for education, cognition, and socioemotional outcomesﬂ The
dummy variable structure is such that the coefficient of the overall treatment indi-
cator (“Treatment (any)”) captures the ITT effect of the merit-based scholarships on
students who met the eligibility criterion for those scholarships; the coefficient on the
treatment for poverty schools (“Treatment (poverty)”) is the additional magnitude
of the impact for the poverty-based scholarships on those who met the eligibility cri-
terion for those scholarships (see Equation . Note that the statistical significance
of this estimate is a test for the difference between impacts of merit versus poverty
scholarships on each of their intended target populations. The sum of these two co-
efficients is the overall I'TT impact of poverty-based scholarships on those who met
the eligibility criterion for those scholarships (reported in the bottom panel of the

table as “Treatment in Poverty Schools”).
[Insert Table [f] here.|

The impacts on the education family index are positive for both merit- and
poverty-based scholarship recipients. Students who were offered a merit-based schol-
arship scored 0.139 standard deviations higher on the family index, as compared to
counterfactual students (Column 1). This impact is 0.106 standard deviation points
higher for recipients of poverty-based scholarships, yielding a total impact of 0.245
standard deviations (while both of these point estimates are statistically significant,
the difference between them is not, as indicated by the non-significance of the effect
from “Treatment (poverty school)”) Y]

The impacts on the cognition family index (Column 2) are statistically signifi-

cant for the merit-based students (a 0.131 standard deviation estimate, significant

350ur interpretation of Tables [3| to [5] is that—per their rationale—each family index is indeed a
good way to represent the group of impacts in each domain. We therefore report the effects using
these indices; the results for the individual outcomes that make up the family indices (presented in
the paper’s Online Appendix), are consistent with those in Table @

36We speculate that differential impacts by type of scholarship on education acquisition could
occur since poverty-based scholarship recipients have lower baseline education levels, and that it is
easier to increase these from a lower level.
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at the ten-percent level), and negative for the poverty-based treatment (-0.039, non-
statitically significant). We can rule out that these effects are equal to each other.
The results thus indicate that both types of scholarships likely increased the acqui-
sition of schooling, even in the long-term, but only the merit-based induced effects
on cognitive outcomes. The short-term differentials across scholarship types identi-
fied in the earlier assessment of this program (that is, positive effects on cognitive
outcomes for recipients of merit-based scholarships) by Barrera-Osorio and Filmer
(2016) were sustained over the long-term. In contrast, we don’t see a clear pattern
of heterogenity by type of scholarship on the socioemotional outcomes (Column 3).

These point estimates could potentially mask a different phenomenon: The target
populations for the two scholarships types are different. As mentioned above, the
poverty-based scholarships had slightly larger point estimates for education than
merit-based ones, but this could be because the recipients were somewhat poorer
and had lower baseline education indicators’| We address this potential effect by
isolating the estimated effects to a subset of recipients who would have received a
scholarship under either scheme (i.e., they are relatively high performing students
from poor families at baseline), but depending on which school they were attending
they would have (randomly) received a scholarship of one type or another. We call
these effects “labelling” effectsP¥| Columns (4) to (6) of Table [6] reports the results
of this model. Here, the structure (per Equation [3)) is such that the coefficient of
the overall treatment indicator (“Treatment (any)”) is the impact of being offered a
merit-based scholarship for this sample of high-performing, high-poverty students.
The additional impact of being offered a poverty-based scholarship for students with
the same profile is captured by the coefficient on the dummy variable for schools

in which poverty-based scholarships were distributed (“Treatment (poverty)”). The

3"Note that this is not a problem with the experimental design: each of these impacts is de-
rived from comparing a treatment group to a valid counterfactual group—both the treatment and
counterfactual groups are different for the estimation of poverty-based and merit-based impacts.

38 As discussed in Barrera-Osorio and Filmer (2016)), differences according to this “labelling”
could be driven by a number of factors, for example motivation associated with being called a “merit
recipient,” or discouragement associated with being called “poor,” or being treated differently by
teachers according to these “labels” or by a differential household educational investments across
scholarship recipients.
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statistical significance of this coefficient is a test of the difference in impacts for this
specific subset of students. The sum of these two coefficients is the estimate of the
impact of poverty-based scholarships, and is reported in the bottom panel of the
table (“Effect in Poverty Schools, if high scores™) [

The impact of being offered a merit-based scholarship on the education family
index for high-scoring high-poverty students is 0.123 standard deviations. The im-
pact of being offered a poverty-based scholarship for students with the same profile
is 0.190 standard deviations. Of these two, only the latter is statistically significant.
In addition, the test for these two effects being statistically significant cannot re-
ject that they are the same. We attribute some of this pattern to the low power
we might have—indeed, the additional effect of the poverty-based scholarship is not
statistically significantly different from the scholarship-based one, even though the
total effects are quite different. In sum, therefore we take these effects as indicating
an overall gains in education, irrespective of the “label” attached to the scholarship.

In contrast, the coefficient for the family index for cognition outcomes is more
consistently suggestive of labelling effects. The ITT effect of the offer of a merit-
based scholarship on high-scoring, high-poverty students is 0.233 standard deviations
(statistically significant, at the five-percent level)@ The point estimate for a similar
student—high-scoring, high-poverty—being offered a poverty-based scholarship is
0.036, which is not statistically significantly different from zero. We can reject that
the point estimate is the same as the effect of merit-based scholarships. Labelling a
poor student as “high-achiever” seems to have a positive impact on cognitive outcomes
when combined with a scholarship, while the effect of labelling a high-achieving
student as “poor” does not.

Finally, none of the results for socioemotional outcomes suggest much in the way

of impacts. All of the effect sizes are small, and none are significantly different from

39These coefficients represent these effects because the model includes two additional dummy
variables that capture the impacts of merit-based scholarships on non-poor recipients, and of
poverty-based scholarships on low-scoring recipients, which therefore net out the impacts on those
sub-populations (see Equation .

4OWe note that the impact of these scholarships for high-scoring low-poverty students is close to
zero (and this difference is statistically significant).
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each other. The overall lack of impacts discussed above do not seem to be masking

any underlying heterogeneity.

5.2 Long-Term Effects: Labor and Well-Being Outcomes

The long-term effects of this program suggest two main findings so far: first, the
program induced treated students to increase educational attainment (regardless of
the type of scholarship); second, the program caused effects on cognitive outcomes
only for merit-based scholarships receipts, especially for high-poverty, high-scoring
merit-based students; third, the program did not seem to induce effects on socioe-
motional outcomes. The effects on education progression and cognitive outcomes are
thus consistent with those identified in the earlier short-run follow-up analysis.

We now turn to our investigation of whether the program had impacts in other di-
mensions, namely labor market outcomes and measures of socioeconomic status and
well-being. Table [7| reports the impacts on six labor outcomes—whether a respon-
dent is currently working; the age the respondent first started working; whether the
respondent received any work-related training (since 2011); a measure of the cogni-
tive demands of work; the respondent’s average yearly earnings; and the respondent’s
self-reported daily reservation wage.

The only significant effect of (any) scholarship on labor outcomes is on the prob-
ability of currently working, with a point estimate of 2.6 percentage points (in com-
parison to a control mean of 91.9 percent). All the other point estimates are close
to zero, with the exception of a negative effects on yearly earnings, of -0.216 (in-
verse hyperbolic sine, USD).@ As before, lack of statistical power may be affecting
our ability to statistically detect impacts—an issue that is especially relevant for
labor outcomes due to statistical noise, seasonal variability, and informality in the
labor market (Bouguen et al.|[2018)). Overall, the coefficient of impact on the labor
family index (Column 7) is small (0.025 standard deviations), and not statistically

significant. Overall, we don’t see a clear pattern of impacts on these outcomes.

41 This results in predicted yearly earnings of USD965 for the control group, and USD708 in the
treatment group.
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[Insert Table [7] here.|

The impacts on well-being indicators are, however, statistically significant, in-
cluding on the overall family index for this set of indicators (Table . Impacts on
respondents’ subjective social status and the quality of health and life in particular,
are positive and statistically significant (effect sizes are, respectively, 0.176, 0.130 and
0.090 standard deviations). The point estimates of all the other measures point to
“Iimprovements™—point estimates for respondents’ socioeconomic status index (based
on household assets), reported life satisfaction, and quality of life are all positive; the
coefficient for the index of health problems is negative. Together, the impact on the
family index yields an effect size of 0.159 standard deviations, which is statistically
significant (at the one-percent level). This suggests that while it is hard to identify
the channels through which improvements in long-term well-being outcomes have

operated, there nevertheless seem to be substantive impacts.
[Insert Table [§] here.|

Columns (1) and (2) of Table [J] report “heterogeneous” impacts on the family
indices of labor outcomes and socioeconomic status/well-being by type of scholar-
ship. These results suggest no difference in impacts by type of scholarship on the
labor outcomes. In contrast, we detect impacts of merit-based scholarships on the
socioeconomic status/well-being, but not for poverty-based scholarships: the effect
size for the former is 0.232 standard deviations (significant at the one-percent level),
whereas the effect size for poverty-based scholarships is 0.08 standard deviations
(and not statistically significant). We can statistically reject that these effects are
equal (the point estimate on the variable “Treatment (poverty school)” is -0.152, and
statistically significant).

Columns (3) and (4) of Table [J] investigate whether part of these differential
effects might come about because of labelling effects. Statistical power can play
a role in the noise of these estimates since the cell sizes are becoming quite small

(and the outcome measures are noisy)@ The effect of the merit-based scholarships

42Here, we use the term “cell” to refer to either one of the four combinations of students’ poverty-
and merit-status.

26



on high-scoring high-poverty recipients on the labor family index (Column (3)) is
0.126 (not statistically significant), while the effect of poverty-based scholarships on
similar recipients is close to zero (0.018, non-significant as well). The pattern of
impacts for socioeconomic status / well-being on this sub-sample (poor and high
achievers) are 0.190 for merit-based scholarships (statistically significant at the five-
percent level) and close to zero for poverty-based ones. Still, we cannot rule out
equality of coefficients.

In sum, we detect positive impacts on long-term measures of well-being, and
these impacts appear to be driven by students receiving merit-based scholarships.
The results on the labelling of the scholarships are consistent with impacts of merit
scholarships and no impacts of poverty scholarships on poor and high-achieving stu-

dents.

[Insert Table [J] here.|

5.3 Differential Effects by Gender

We last turn to another potential source of heterogeneity in program impacts, namely
the gender of the scholarship recipient. There are a number of reasons why one
might expect impacts to differ. For example, differences in early-child investments
might mean that they have different skills at the time of the program, which would
lead to differential impacts within education outcomes, or there may be different
complementarities between skills and the demands in the labor market (Pitt et al.
2012), which could lead to different investments and outcomes. More generally,
there may be gender-differentiated costs and benefits in the decision of investing in
education (Becker et al|[2010)["

Table 10| reports impacts differentiated by gender. We estimate each model of the
outcome of interest (five family indices) as a function of a dummy variable for having
been offered a scholarship (“Treatment”), an indicator for being female (“Female”),

and the interaction between these two. The structure is such that the coefficient of the

43For these analyses, it is important to keep in mind the slight imbalance across treatment and
control groups in the gender ratio (see Table .
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overall treatment variable is the effect on males, and the coefficient on the interaction
term is the additional impact on females. The sum of these two coefficients is the
overall impact on females, and is reported in the bottom part of the table (“Effect
for females”).

We find positive impacts on the education progression of females, with an effect
size of 0.215 standard deviations (statistically significant). The point estimate for
males is 0.152 (statistically significant as well), but we cannot rule out that the two
estimates are equal. In contrast, we find differential impacts on cognition. The point
estimate for males is 0.180, while the coefficient of the female-treatment interaction
is -0.250 standard deviations lower (significant at the five-percent level). The total
effect for females is -0.07 standard deviations (indistinguishable from zero). In addi-
tion, the impact on the family index for socioeconomic status/well-being is positive
for males, with an effect size of 0.203 standard deviations, and the effect for females
is 0.116 (non-statistically significant). We cannot statistically rule out that these
are equal, but we nevertheless find suggestive evidence that the positive impact for
males dominates the effect for femalesfi_z] The point estimates for the other outcomes
(family indices for socioemotional and labor outcomes) for females are all close to
zero and not statistically significantly different from zero. It is striking that all the
point estimates for males (“Treatment”) are positive, while the point estimates of the
interaction female-treatment are negative (with the exception of the education family
index). Together, these findings suggest that, in the Cambodian context, educational

investments are “rewarded” less strongly for females than for males.

[Insert Table [10] here.|

6 Conclusions

This study has investigated the long-term impacts of a scholarship program that

increased schooling, with a particular focus on links between schooling, the devel-

44 As reported in Table [OA11] (in the Online Appendix), we find a statistically significant differ-
ence in the effects on respondents’ subjective social status, their asset ownership, and their perceived
quality of health, favoring males.
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opment of cognitive and socioemotional skills, and labor market and well-being out-
comes later in life. To this end, we evaluated the effects of a primary school scholar-
ship program in rural Cambodia, nine years after the program’s inception, tracking
study participants when they were, on average, 21 years old.

Our results point to systematic impacts on school progression and acquisition of
formal education, but no average impacts on long-term cognitive or socioemotional
outcomes. We do identify positive impacts on cognitive skills among merit-based
scholarship receipting, especially among poor (and high-achieving) students. While
we find no positive impacts on average on labor market outcomes, we find that various
measures of well-being have improved among recipients of merit-based scholarships.
There is suggestive evidence of systematic gender differences in these long-term im-
pacts.

We note two factors that are important to keep in mind when interpreting these
results. First, they reflect the effect of increasing schooling by only about four addi-
tional months. While these may be critical months, inasmuch the program induced
individuals to finish primary education (the effect is large: the scholarship induced
an 8 percentage point increase in primary completion), it is possible that some of the
key impacts of schooling on socioemotional skills happen early on (when both the
control and treatment groups were still in school) or later in adolescence (when, for
this population, both groups might have left school). Second, our relatively limited
sample size may have reduced the precision of some estimates.

Our study has several implications. Prior research has argued that more schooling
does not necessarily imply more learning (The World Bank|2017)); in turn, our work
highlights that more schooling—even if it enhances learning in the short run—may
not lead to measurable improvements in socioemotional skills, and not necessarily to
noticeable improvements in labor market outcomes among young adults. We note
that it is possible that some of the positive effects might only manifest themselves
later, as has been argued in the context of some long-run studies of early child de-
velopment interventions (see discussion in Duncan and Magnuson (2013 for how
this might explain findings from the United States). Indeed, our finding of positive

impacts on long-term well-being suggests that there may be such unmeasured chan-
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nels at work here. Importantly, our research also shows that targeting matters for
cognitive outcomes. Nevertheless, additional research is needed in at least two main
areas to better understand this puzzle.

First, our findings are consistent with research by |Jackson| (2018), suggesting
that the school-based production of cognitive skills may not necessarily go hand-
in-hand with improvements in socioemotional outcomes. However, research on how
to purposefully foster socioemotional skill in school settings is only in its infancy,
especially in low- and middle-income countries (see West et al.|(2016) for an example
from the United States). Moreover, much more research is needed to develop and
validate robust measures of socioemotional skills that are appropriate for different
cultural contexts (see |[Laajaj and Macours| (2017) for an analysis and discussion of
this challenge).

Second, our analysis of heterogeneous effects provides suggestive evidence that
labor market effects may be concentrated among poorer beneficiaries, and among
beneficiaries who are male. This result echoes the findings of Duflo et al.| (2017)),
who find labor market effects for a subset of male students only. It will be important
to understand how programs such as these can be designed in a way such that they
also fully benefit female recipients.

Finally, we conclude with an implication for policy. The fact that it was poor re-
cipients who received a merit-based scholarship that eventually had higher cognitive
skills, and that it was merit-based scholarship recipients that ultimately reported
better measures of well-being, suggests that there is not necessarily a trade-off be-
tween equity and efficiency when choosing how to target such a program. Of course
this may be very context-specific (depending, for example, on a relatively low corre-
lation between socioeconomic status and test scores at baseline), but it nevertheless
suggests that there may be flexibility in how to design targeting schemes that reach
both equity and efficiency objectives.
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Tables

Table 1: Analysis of Attrition

OLS Descriptives Diff-in-Diffs
n Coeff. Non-attritor T Attritor T Non-attritor C = Attritor C Coeff.
m 2 3) (4) (5) (6) (M)
Female 1915 -0.099*** 0.573 0.419 0.517 0.422 -0.053
(0.022) (0.495) (0.494) (0.500) (0.495) (0.055)
Number of minors 1879 0.007 1.74 1.672 1.713 1.849 -0.201
(0.011) (1.075) (1.129) (1.109) (1.110) (0.127)
Own motorcycle 1894 -0.027 0.328 0.29 0.376 0.363 -0.038
(0.023) (0.470) (0.454) (0.485) (0.482) (0.049)
Own car/truck 1877 -0.042 0.11 0.055 0.1 0.099 -0.043
(0.041) (0.313) (0.229) (0.300) (0.299) (0.033)
Own oxen/buffalo 1900 -0.077FF* 0.541 0.404 0.498 0.42 -0.035
(0.027) (0.499) (0.492) (0.500) (0.494) (0.059)
Own pig 1906 -0.048* 0.577 0.432 0.533 0.535 -0.132%*
(0.025) (0.494) (0.496) (0.499) (0.500) (0.057)
Own ox or buffalo cart 1878 -0.083*F* 0.279 0.183 0.263 0.181 0.004
(0.027) (0.449) (0.387) (0.441) (0.386) (0.045)
Hard roof 1880 -0.087*F* 0.47 0.41 0.475 0.32 0.094*
(0.023) (0.499) (0.493) (0.500) (0.467) (0.056)
Hard wall 1908 -0.021 0.493 0.473 0.516 0.468 0.034
(0.024) (0.500) (0.500) (0.500) (0.500) (0.057)
Hard floor 1897 0.006 0.87 0.835 0.823 0.845 -0.048
(0.034) (0.336) (0.372) (0.382) (0.363) (0.041)
Have automatic toilet 1889 0.086 0.029 0.054 0.041 0.044 0.023
(0.064) (0.168) (0.227) (0.198) (0.205) (0.023)
Have pit toilet 1889 -0.01 0.124 0.151 0.117 0.091 0.048
(0.039) (0.329) (0.358) (0.322) (0.288) (0.040)
Electricity 1905 0.003 0.188 0.205 0.226 0.212 0.027
(0.030) (0.391) (0.405) (0.419) (0.410) (0.048)
Piped water 1901 0.022 0.029 0.046 0.042 0.033 0.025
(0.068) (0.167) (0.209) (0.201) (0.179) (0.023)
Poverty Index (0-292) 1958 0.000%* 223.165 233.74 225.697 230.652 3.915
(0.000) (56.281) (46.274) (49.008) (46.840) (6.061)
Test score (0-25) 1958 -0.004 19.248 18.966 18.33 18.248 -0.299
(0.003) (3.929) (4.300) (4.348) (4.432) (0.536)
Joint significance: Ho: all coef. =0
Chi-square 22.62
p-value 0.12
Attrition rate 1958 0.327 0.242 -0.078%**
(0.029)

Notes. All variables measured at baseline. Column (2) displays coefficients computed by bivariate OLS regressions of an attrition indicator on co-
variates, controlling for province fixed effects. Columns (3) to (6) display the means for the control group attritors, the treatment group attritors, the
control group surveyed and the treatment group surveyed. Standard deviations in parentheses. Column (7) is the difference between the treatment
group mean and the control group mean among attritors minus the difference between the treatment group mean and the control group mean among
respondents. Differences in means are computed by OLS regression, controlling for province fixed effects. All standard errors in parentheses are clus-
tered at the school level. *** p<0.01, ** p<(.05, * p<0.1. The Chi-square (and corresponding p-value below) is the result of a test testing for the
individual coefficients being jointly equal to 0 using seemingly unrelated estimation.
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Table 2: Balance at Baseline

n All Treatment Control Difference
(1) (2) (3) (4) (5)

Female 1378 0.55 0.573 0.517 0.049*
(0.498) (0.495) (0.5) (0.029)

Number of minors 1349 1.729 1.74 1.713 -0.028
(1.089) (1.075) (1.109) (0.101)

Own motorcycle 1362 0.348 0.328 0.376 -0.005
(0.477) (0.47) (0.485) (0.038)

Own car/truck 1351 0.106 0.11 0.1 0.025
(0.308) (0.313) (0.3) (0.025)

Own oxen/buffalo 1366  0.523 0.541 0.498 0.032
(0.5) (0.499) (0.5) (0.041)

Own pig 1372 0.559 0.577 0.533 0.038
(0.497) (0.494) (0.499) (0.041)

Own ox or buffalo cart 1351 0.272 0.279 0.263 0.007
(0.445) (0.449) (0.441) (0.036)

Hard roof 1349  0.472 0.47 0.475 0.021
(0.499) (0.499) (0.5) (0.041)

Hard wall 1372 0.502 0.493 0.516 0.004
(0.5) (0.5) (0.5) (0.044)

Hard floor 1366  0.851 0.87 0.823 0.035
(0.357) (0.336) (0.382) (0.033)

Have automatic toilet 1356  0.034 0.029 0.041 -0.006
(0.181) (0.168) (0.198) (0.015)

Have pit toilet 1356 0.121 0.124 0.117 0.016
(0.326) (0.329) (0.322) (0.03)

Electricity 1374 0.204 0.188 0.226 -0.012
(0.403) (0.391) (0.419) (0.035)

Piped water 1367  0.034 0.029 0.042 -0.005
(0.182) (0.167) (0.201) (0.015)

Poverty Index (0-292) 1411 224208  223.165  225.697 -5.68
(53.403)  (56.281)  (49.008) (4.722)

Test score (0-25) 1411 18.87 19.248 18.33 0.383

(4.13)  (3.929)  (4.348)  (0.46)

Joint significance: Ho: all coef. =0
Chi-square 7.98
p-value 0.95

Notes. Minors refers to respondents age 14 and under; this may include the respondent. HH size
refers to the number of people living in the respondent’s household, including the respondent. Mar-
ried is a dummy equal to 1 if the respondent is currently married and 0 if never married, divorced
or separated. This variable is missing for minors. Currently working is a dummy equal to 1 if the
respondent worked during the last week or has a job at the moment and 0 otherwise; respondents
may work and also be a student. Column (1) presents the number of observations with endline
information. Colums (2) to (4) display the means for all observations, the treatment group, and
the control group, respectively. Standard deviations in parentheses. Column (5) is the difference
between the treatment group mean and the control group mean. Differences in means are com-
puted by OLS regression, controlling for province fixed effects. All standard errors in parentheses
are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1. The Chi-square (and corre-
sponding p-value below) is the result of a test testing for the individual coefficients being jointly
equal to 0, using seemingly unrelated estimation.
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Table 3: Education Outcomes

Highest grade

Completed primary

Received any formal

Family index

completed education in
2011-2017
(1) ) (3) (4)
Treatment 0.241%* 0.080** 0.068** 0.189%***
(0.114) (0.032) (0.028) (0.067)
Observations 1,370 1,370 1,370 1,370
R-squared 0.110 0.105 0.087 0.130
F test 3.004 3.357 3.496 4.058
Covariates Yes Yes Yes Yes
Control mean 5.478 0.573 0.745 0.039

Notes. Estimated treatment effects. The dependent variable in column (1) is the highest grade the individual completed
and is equal to -1 if the individual received no education, 0 if he only went to kindergarten and then ranges from 1 to 11
for Grade 1 to Grade 11. In column (2), the dependent variable is a dummy equal to 1 if the individual completed primary
education. In column (3), the dependent variable is equal to 1 if the individual was enrolled in the formal education system
during any of the years 2011 to 2016. In column (4), the family index is the inverse covariance matrix-weighted mean of the
standardized dependent variables from the three previous columns followingA Treatment captures effects
for students who received any treatment, under either scheme. All regressions control for province fixed effects, baseline test
score, baseline poverty score, individual-level socio-economic variables from baseline, 6 school-level (EMIS) variables and 5

census village-level variables, measured at baseline. Standard errors are in parentheses (clustered at the school level).

p<0.01, ** p<0.05, * p<0.1.
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Table 4: Cognitive Outcomes

Math Raven’s Forward Picture Family index
Digit Span Recognition
Vocabulary
Test
(1) (2) (3) (4) (5)
Treatment 0.062 0.091 -0.031 0.049 0.050
(0.063) (0.059) (0.057) (0.073) (0.065)
Observations 1,370 1,370 1,369 1,370 1,369
R-squared 0.110 0.121 0.048 0.213 0.150
F test 6.558 8.035 2.320 9.674 8.617
Covariates Yes Yes Yes Yes Yes
Control mean 0.023 0.007 0.010 0.031 0.018

Notes. Estimated treatment effects. The dependent variable in column (1) is the score on the mathematics com-
puter adaptive test, computed using Item Response Theory (IRT) with a two parameter logistic (2PL) model, stan-
dardized. In column (2), the dependent variable is the score on the Raven’s matrices test computed using IRT with
a 2PL model, standardized. In column (3), the dependent variable is the standardized score on the digit span test
using forward items only, standardized. In column (4), the dependent variable is the score on a Picture Recognition
Vocabulary Test computed using IRT with a 2PL model, standardized. In column (5), the family index is the inverse

covariance matrix-weighted mean of the standardized dependent variables from the four previous columns following

Anderson|(2008). Treatment captures effects for students who received any treatment, under either scheme. All re-

gressions control for province fixed effects, baseline test score, baseline poverty score, individual-level socio-economic

variables from baseline, 6 school-level (EMIS) variables and 5 census village-level variables, measured at baseline.
Standard errors are in parentheses (clustered at the school level). *** p<0.01, ** p<0.05, * p<0.1.
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Appendix B Complementarities between cognitive

and socioemotional outcomes

Our approach is based on two different conceptual models of the relationships be-
tween years of education (F), cognitive skills (C'), and socioemotional skills (S). As
a starting point, based on the evaluation three years after the program’s inception
(Barrera-Osorio and Filmer|2016)), we know that treatment T (at baseline, ¢ = 0)
increased years of education schooling for both merit- and poverty-based scholar-
ships (£, = f(Tb; Xo, Zo)a aT
evaluation showed a causal, positive effect of the mterventlon on cognitive skills for
the merit-based scholarship only (CM = f(TM; X, Z,), 25 8T

for the poverty-based scholarship (CF = f(TiF; Xo, Zo), 2 8TP = 0), where M denotes

merit-based treatment and P denotes poverty-based treatment.

> 0, for both types of scholarships). Furthermore, the

== > 0); and zero effects

The first conceptual relationship we explore is that between each type of skill—

cognitive and socioemotional—and years of education:

Ct - g(Et7 X07 ZO)
St = g(Ey; Xo, Zo)

, where X are student characteristics and Zy are school inputs (at baseline). These
equations state that the effect on either set of skills is a function of the years of educa-
tion; i.e., exposure to more schooling will induce higher cognitive and socioemotional

skills. Therefore, the first set of relationships we investigate are:

oCc 8(] oE

ot ~oE "o Y (4)
and 05 _ 05 0
ar o or " (5)

If schooling produces cognitive and socioemotional skills, both equations 4| and |5| are
positive, independently of the type of treatment (merit or poverty).

In contrast, the second conceptual relationship is based on a modification of
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this setup: for the merit-based scholarship we have an additional equation, relating

cognitive skills and treatment:
i = A1) (6)

i.e., treatment induced higher cognitive skills only for the merit (M) treatment. The

basic relationship of interest is between socioemotional skills and cognitive skills:
S = g(CM, E; Xo, Zo)

The second relationship we investigate is therefore:

aSM  asM ocM  9SM  OE,

o ~ acM * T T 9k, T oT

>0 (7)

i.e., that the effect of treatment on socioemotional skills is positive, and it depends
asM
BCiM

on the effect of cognitive skills on socioemotional skills (
2 tM) If there is complementarity (or

S

OB M

co-production) between cognitive and socioemotional skills (i.e., % > 0), then
t

oSM
oTM
For the case of the poverty-based scholarship (P), the corresponding expression

) and on the indirect

effect of higher exposure to more schooling (

> 0.

1S:

oSF  9SP  OE,

aTF ~ 9E, = aIF (®)
since
ok _,
ory

. There are three main relevant cases for Equations [7] and [§ If exposure to school
in-and-of itself produces socioemotional skills, both Equation [7] and [§] are positive. If
exposure to schooling does not produce socioemotional skills, Equation [§is equal to
zero. Finally, under complementarities between cognitive and socioemotional skills
(e.g. if cognitive skills help in the acquisition of socioemotional skills, or if they are
co-produced), then Equation (7] is positive, independent of the relationship between

socioemotional skills and exposure to school.
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Table OAT: Heterogeneous Treatment Effects by Gender:

Education Outcomes

Highest grade completed Completed primary

Received any formal
education in 2011-2017

(1) (2) 3)
Treatment 0.199 0.068 0.053
(0.129) (0.043) (0.035)
Female and treatment 0.069 0.016 0.028
(0.175) (0.061) (0.044)
Female -0.120 0.014 -0.055
(0.178) (0.054) (0.043)
Observations 1,337 1,337 1,337
R-squared 0.114 0.108 0.088
Effect for females 0.268* 0.084* 0.081**
(0.155) (0.045) (0.037)
F-statistic 3.243 3.416 3.513
Covariates Yes Yes Yes
Control mean (females) 5.385 0.565 0.723

Notes. Estimated treatment effects. Dependent variables as in Table@ Treatment captures effects for male students who received
any treatment, under either scheme. Effect for females captures the respective effect for female students. All regressions control for
province fixed effects, baseline test score, baseline poverty score, individual-level socio-economic variables from baseline, 6 school-
level (EMIS) variables and 5 census village-level variables, measured at baseline. Standard errors are in parentheses (clustered at

the school level). *** p<0.01, ** p<0.05, * p<0.1.
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Table OAS8: Heterogeneous Treatment Effects by Gender: Cognitive Outcomes

Math Raven’s Forward Picture Recognition
Digit Span Vocabulary Test
(1) (2) (3) (4)
Treatment 0.088 0.193%* 0.084 0.211%*
(0.089) (0.086) (0.085) (0.096)
Female and treatment -0.057 -0.205* -0.211%* -0.307%**
(0.111) (0.118) (0.111) (0.114)
Female -0.182% -0.261%* -0.003 -0.174
(0.095) (0.107) (0.108) (0.108)
Observations 1,337 1,337 1,336 1,337
R-squared 0.112 0.124 0.050 0.219
Effect for females 0.031 -0.012 -0.127* -0.096
(0.081) (0.081) (0.076) (0.089)
F-statistic 6.317 8.258 2.194 11.646
Covariates Yes Yes Yes Yes
Control mean (females) -0.075 -0.136 0.006 -0.046

Notes. Estimated treatment effects. Dependent variables as in Ta‘blem Treatment captures effects for male students who received any treatment, under either
scheme. Effect for females captures the respective effect for female students. All regressions control for province fixed effects, baseline test score, baseline poverty
score, individual-level socio-economic variables from baseline, 6 school-level (EMIS) variables and 5 census village-level variables, measured at baseline. Standard
errors are in parentheses (clustered at the school level). *** p<0.01, ** p<0.05, * p<0.1.
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