Experimental Evidence from a Conditional Cash Transfer Program:

Schooling, Learning, Fertility, and Labor Market Outcomes After 10 Years

By TANIA BARHAM, KAREN MACOURS AND JOHN A. MALUCCIO'
August 2023
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developing countries, aiming to improve human capital and break the intergenerational
transmission of poverty. A decade after a randomized 3-year CCT program began, earlier
exposure during primary school ages when children were at risk of dropout led to higher labor
market participation for young men and women and higher earnings for men. Results highlight
the roles of the different program components with variation in timing of access to nutrition,
health and education investments translating into substantial differential effects on learning for
men and reproductive health outcomes for women.
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I. Introduction

Interventions aimed at increasing the nutrition, health and education of children are often
motivated by the possibility of breaking the intergenerational transmission of poverty. Theory
suggests that investments in child human capital can improve future economic outcomes, for
example through higher incomes in adulthood. There is substantial evidence that a variety of
interventions can increase human capital in low- and middle-income countries in the short term,
but less is known about whether they live up to their promise in the longer term.? There is also
little evidence on the potential importance of specific timing of interventions in late childhood.

A prominent example in this class of interventions is the conditional cash transfer (CCT)
program. Started in 1997 in Mexico and Brazil, CCTs spread to 60+ countries worldwide and
covered 25% of Latin America by 2013 (World Bank 2015). Numerous rigorous evaluations
demonstrate short-term effects including improvements in nutrition and health for young
children, increases in schooling for older children and reductions in poverty for households
(Fiszbein and Schady 2009; Bastagli et al. 2016). Evidence on longer-term effects is more mixed
(Molina-Millan et al. 2019). Using the randomized phase-in of a CCT, we provide new evidence
on how experimental differences in the specific timing of CCT exposure during primary school
ages can have long-term differential effects on education, health and labor market outcomes.

More specifically, we exploit the randomized phase-in and eligibility rules of a CCT in rural
Nicaragua to estimate differential intent-to-treat (ITT) effects 10 years after the start of the
program. All households in the early treatment group were eligible for transfers for three years
from late 2000 to late 2003; those in the late treatment group were also eligible for transfers for
three years, but from 2003 to 2005. In both treatments, all households were eligible for
conditional transfers for nutrition and health, and households with children 7-13 years old who
had not completed fourth grade were additionally eligible for conditional transfers for education.
The program also increased exposure to reproductive health information and services. Together,
the conditional transfers provided incentives and resources for the children to remain in school,

as well as means to improve food availability and nutrition for them.?

2 Important exceptions include evidence on long-term effects of family planning and early childhood health
interventions (Barham et al. 2018), early childhood stimulation (Gertler et al. 2014), early childhood nutrition
(Hoddinott et al. 2008), deworming interventions (Baird et al. 2016), education subsidies and HIV prevention
education (Duflo et al. 2015), and school vouchers (Bettinger et al. 2016).

3 Short-term evaluation results confirm that the CCT led to relatively large increases in enrollment, grade completion
and household food expenditures (Maluccio and Flores 2005). The impacts parallel those of many other first



To examine the long-term effects, we collected data in 2010 on individuals and households
first interviewed at baseline in 2000, prior to randomization. Consequently, the follow-up survey
measured outcomes approximately 10 years after the program start, which was seven years after
households in the early treatment group had stopped receiving transfers. At that point individuals
7—-13 years old at baseline were transitioning into early adulthood (17-23 years old) with the
majority in their initial years in the labor market. Evidence during this labor market entry period
is valuable for understanding the mechanisms underlying the long-term effects of CCTs,
particularly if those initial experiences can set individuals on different labor market trajectories.

Given the potential relationship between CCT program exposure and migration for the
young adults, we tracked all of them throughout Nicaragua and to Costa Rica, the main
international migration destination. International tracking is rare in these types of studies. Final
attrition is between 4-22% (depending on the outcome and sample), is balanced between early
and late treatment, and yields analysis samples balanced on baseline observables. We consider
various estimation strategies to gauge the extent of possible remaining selectivity.

To help understand how the CCT-related investments influenced education, health and labor
market outcomes we posited a dynamic human capital production function model (Cunha and
Heckman 2007) with three periods corresponding to the two program implementation phases
described above and to a third period ending with the follow-up survey in 2010. The possibility
of self-productivity, dynamic complementarities and, in particular, sensitive periods for
education and health investments during primary school ages helps us interpret how the
experimental variation in timing led to longer-term differentials in outcomes.

We find that earlier exposure to the CCT starting at primary school ages when children were
at risk of dropout (9—12 years old) increased labor market participation and earnings a decade
later when the beneficiaries were young adults. To understand what underlies the gains, we
examine several intermediate human capital outcomes along the causal pathway. Much of the
CCT literature examining effects on primary school age children focuses on education. But there
are other mechanisms through which CCTs can affect beneficiaries and all program

components—rather than just the education component—potentially influence later outcomes. In

generation CCT programs that, like the Nicaraguan program we study, promoted nutrition, health and education, and
targeted children over a relatively wide age range. Recent CCT programs, in contrast, often focus more narrowly on
one specific objective (e.g., education or health) or age group.



addition to education, this paper spotlights the role of improved food availability and nutrition
during the preteen years which can influence health and, for girls, the timing of menarche and
subsequent sexual and reproductive health outcomes. This is particularly relevant for
understanding the effects of differential timing of exposure for girls since their education,
fertility and labor market outcomes are closely linked. We therefore examine results by sex.

For both men and women separately, earlier exposure at primary school ages (9-12 years
old) increased labor market participation. Differential ITT effects on intermediate outcomes by
sex, however, reveal salient differences in mechanisms resulting from the timing of the human
capital investments and possibly different sensitive periods, interaction with labor market
opportunities and the role of fertility for labor market outcomes of young adults in Nicaragua.

By the 10-year follow-up most young men had completed their schooling and virtually all
were working. The differential ITT estimates indicate that earlier exposure to the CCT at ages
when they were likely to drop out of school led to sustained schooling and learning gains of
nearly 0.2 standard deviations (SD). In addition, they were more likely to have wage work and
migrate temporarily for higher paid jobs, earning ~15% more per month worked. The pattern of
results for young men is in line with standard human capital theory in which investment during
sensitive periods leads to more schooling, more learning and subsequent changes in labor market
outcomes including higher earnings. In this regard, results for males provide relatively
straightforward evidence on the long-term returns to CCTs and on the potential for CCTs to
reduce the intergenerational transmission of poverty through improved education.

For the young women we also estimate positive and significant differential ITT effects on
schooling; however, despite short-term evidence of gains in early treatment there are no
differential effects on learning. This can be explained in part by prior enrollment patterns. Girls
in rural Nicaragua typically remain in school longer than boys during the early teenage years,
and this may have enabled late treatment girls to catch up later when their households were
benefitting from the CCT, even though they themselves were not directly exposed to the
education component. Results also indicate that relative to late treatment, average age of
menarche increased for early treatment girls and they became sexually active later. These
differences can be linked to the random variation in the timing of CCT transfer-related nutrition
shocks occurring during ages important for physical development. Consistent with their older

age of menarche, early treatment girls started childbearing later and had lower body mass



compared to those in the late treatment. Taken together, the pattern of results for females
suggests the long-term effects on their labor market outcomes reflect CCT induced changes in
nutrition and related reproductive health outcomes, in addition to changes in schooling.

The findings directly relate to the literature on long-term impacts of exposure to CCTs during
school-going ages, including Behrman et al. (2009a, 2011), Barrera-Osorio et al. (2019), Baird et
al. (2019), Cahyadi et al. (2020) and Molina-Millan et al. (2020).* Prior research largely finds
that CCTs lead to higher schooling, but is less conclusive for other outcomes including learning
and, with the exception of Parker and Vogl (2018) and Araujo and Macours (2021) for Mexico,
there is little evidence on labor market or income gains. There is also no evidence on whether
and how the specific timing of the interventions changes program impacts.

Our paper contributes to this literature in several ways. We organized extensive tracking of
migrants (resulting in relatively low attrition rates) and collected rich information on the diverse
portfolio of economic activities in which young Nicaraguan adults engage. This enabled a
comprehensive examination of longer-term impacts on the labor market, which identified
temporary migration for work as a path to increasing earnings. Measurement of a wide set of
intermediate outcomes allowed us to explore effects along the causal pathway to young adult
labor market and earning outcomes. That analysis provides a detailed picture of the ways in
which CCT exposure during primary-school age years can lead to longer-term outcomes
including the importance of timing of investments and how patterns can differ by sex. Finally,
we also found that differential exposure to a CCT affected child learning in this low-income
context, in line with some results in the literature (Baird et al. 2011; Duque et al. 2018), but in
contrast to other results (Filmer and Schady 2014; Baird et al. 2019).

The findings also relate to literature examining the links between schooling, fertility,
marriage and the labor market for women. Research on age of menarche and schooling in India
and Bangladesh demonstrates that later menarche is associated with higher schooling and
delayed marriage, due at least in part to cultural norms (Field and Ambrus 2008; Khanna 2020).
Research on the longer-term impacts of scholarships and educational subsidies reveals that

effects on fertility-related outcomes are often directly linked to the educational incentives;

4 The findings also relate to work examining longer-term impacts on individuals of CCT exposure earlier in
childhood (Behrman et al. 2009b; Fernald et al. 2009; Barham et al. 2013; Araujo et al. 2018), as well as impacts on
household economic well-being of exposure to CCT or other cash transfer programs (Gertler et al. 2012; Macours
and Vakis 2016; Banerjee et al. 2016; Bandiera et al. 2017; Handa et al. 2018; Haushofer and Shapiro 2018).



inducing girls to remain in school longer can postpone childbearing (Baird et al. 2011; Filmer
and Schady 2014; Duflo et al. 2015, 2021). Financial incentives for delaying marriage given to
teenage girls (initially) not in school in Bangladesh actually increased schooling while reducing
marriage and teen childbearing, although empowerment training for them only resulted in higher
self-employment (Buchmann et al. 2018). Reproductive health and vocational trainings for
adolescent girls in Uganda similarly led to increases in self-employment but also to reductions in
teen pregnancy and marriage (Bandiera et al. 2020).

Our paper contributes to this literature by emphasizing the nutrition and health related
component of transfer programs as an additional channel through which female fertility
outcomes—important for labor market outcomes—can be influenced.’> We document that timing
of exposure to the nutritional and reproductive health program components can affect the age of
menarche and subsequent fertility outcomes. One reason this is an important evidence gap to fill
is that the medical and nutritional literatures indicate exposure to transfers (and their likely
effects on household spending and food availability) at different ages can have implications for
the onset of puberty and therefore affect later fertility and other outcomes. Furthermore, research
indicates that biological sexual maturation may be particularly sensitive to nutritional shocks for
young adolescent girls who experienced poor nutritional status earlier in life (INSERM 2007), as
was almost certainly the case for our study population.® Consequently, a fuller understanding of
the potential differential effects of timing of exposure to the nutrition components, which are
common to most large CCT programs but have received relatively little attention in comparison

to exposure to the education components, is critical for optimal policy design.

I1. The Nicaraguan CCT Program and Experimental Design
The Red de Proteccion Social was a CCT implemented by the Nicaraguan government to
address both current and future poverty among rural households. Transfers were made every two
months to female caregivers and averaged 18% of total pre-program household expenditures.
The transfers came with formal enforced conditionalities alongside a strong social marketing

message that the money was meant for food, health and education expenditures. A household

5 As such, the evidence also complements studies examining the shorter-term reproductive health and fertility effects
of related interventions, most of which focus on adult program beneficiaries (Stecklov et al. 2007; Lamadrid-
Figueroa et al. 2010; Avitabile 2012; Todd et al. 2012). See also Khan et al. (2016) for a systematic review.

¢ See Appendix H for a review of the relevant medical and nutrition literature.



representative signed an agreement they would comply with the conditions and spend the money
as intended, although actual expenditures were not monitored or part of the formal conditions.

Like most first-generation CCTs, there were two core components: health and education.

The first component aimed to improve food security, nutrition and health via a universal cash
transfer to all households, regardless of size or composition. This nutrition and health transfer
was paid bimonthly and conditional on preventive healthcare visits for any children under five
years old and on attendance by the caregiver at monthly health education workshops. Local
supply of the required health services was increased in parallel with the program.

The second component aimed to improve education. All households with a child 7-13 years
old who had not completed fourth grade were eligible. The household received a fixed bimonthly
school attendance cash transfer, about half the size of the nutrition and health transfer and
conditional on enrollment and regular attendance of all eligible children. For each eligible child,
the household also received a small annual cash transfer intended for school supplies. We refer to
the combined school attendance and school supplies transfers as the education transfer.

Although modeled largely after Mexico’s PROGRESA, there were two important differences
in the Nicaraguan CCT. First, in Nicaragua beneficiary households were only eligible to receive
the program for a fixed three-year period, after which it was not possible to renew. Second, the
Nicaragua CCT was focused on early dropout and limited eligibility for education transfers to the
first four grades of primary. Household decisions on timing of child schooling and investments
in human capital (and any consequent effects), therefore, might differ compared to decisions
made under a program like PROGRESA with continuing eligibility and without grade limits.

A randomized evaluation was incorporated into the design of the CCT in six rural
municipalities from three regions in central and northern Nicaragua, chosen based on their
extreme poverty and relatively low health and educational outcomes. In these municipalities, 42
of 59 rural localities were selected based on a locality-level marginality index.” A program
registry census of all households in the 42 localities was done in May 2000 prior to
randomization. Localities were ordered by the marginality index and divided into seven strata of
six localities each, and randomization by strata done publicly in July 2000 with 21 localities

randomized to the early treatment group and 21 to late treatment. Households in early treatment

7 Localities were defined as census comarcas from the 1995 Nicaraguan national census. These were administrative
areas including as many as 10 small villages and averaging approximately 250 households per locality.



localities received their first transfers in November 2000 and were eligible for up to three years
of transfers, with the last delivered in late 2003. After that they received no further transfers, nor
were they subject to any conditions. After randomization, households in late treatment were
informed that the program would start later in their localities; they were incorporated in January
2003 and likewise eligible to receive up to three years of transfers. Prior notification introduces
the possibility of anticipation effects (Section III). In December 2005, the program ended.®

Previous short-term analysis demonstrates the randomized sample was balanced at baseline
(Maluccio and Flores 2005). Appendix Table A1 demonstrates balance for the samples in this
paper. Compliance with the experimental design was high; ~85% of households took up at least
one component of the program and there was negligible contamination of the late treatment.

Apart from timing, there were some differences between the early and late treatment program
potentially important for our study. First, scheduled transfer amounts were modestly lower for
late treatment households, approximately 88% of the early treatment amount. New services were
added, however, arguably offsetting this reduction in transfer amounts. Starting in 2003, when
the late treatment group became eligible for the program, modern contraception and prenatal
consultations were made available to all beneficiaries through the healthcare providers. In
addition, as part of the conditions for the nutrition and health transfer, adolescents were now
required to attend workshops covering among other things sexual and reproductive health.’ The
workshops were available to both groups, but after 2003 attendance was a condition only for the
late treatment. Correspondingly, these services were less intensively implemented and taken up
in early treatment localities. Apart from these differences, the eligibility criteria and principal

services and conditions were the same across the early and late treatment groups (Appendix C).

ITI. Conceptual Framework and Identification
A. Conceptual Framework
To guide interpretation of the long-term effects of the differential timing of the CCT we

outline a multi-period model of human capital formation beginning in late childhood building on

8 Nationally, all Nicaraguan government CCT programs ended in 2006 having benefitted ~30,000 households from
2000-6. As such, general equilibrium effects on labor or other markets are likely to have been limited.

 Comparable topics were covered with adult caregivers in the health workshops required throughout the program in
both treatment groups. Most first generation CCTs included similar workshops (Fiszbein and Schady 2009).



Cunha and Heckman (2007) and Attanasio et al. (2020).'° Reflecting the main program
components, we posit two dimensions of human capital important for labor market outcomes:
education and health. The model has three periods. The first two correspond to program
exposures in the early (2000-3) and late (2003—5) experimental treatment groups, and the third
corresponds to the years after the program had ended until our final measurement in the 2010
long-term evaluation survey (2006—10). The evolution of education and health human capital are
characterized using dynamic production functions:

O0fr1 = fE(6F,00 14, Z1, a0) (la)

0r ., = 08,068,171, ay) (Ib) witht=1,2,3
Individuals are first observed in period 1 at age a; with previously accumulated education (85)

and health (61') human capital levels and background characteristics (Z; ) such as sex. Public and

private investments in each period ¢ are represented by I, = (I¥ ub, P riv).

Under conditions outlined in Cunha and Heckman (2007), the dynamic framework points to
the potential for self-productivity, dynamic complementarity and sensitive periods in human
capital production. Self-productivity refers to the possibility that for a given level of investment

higher levels of human capital in one period give rise to higher human capital in the next, both

within and across types, i.e., 36/, ,/06F = df (6,60, 1., Z1,a,)/06F > 0 for j, k € {e, h}.

t+1
Dynamic complementarity refers to the possibility that the marginal productivity of investment
increases with human capital levels in period ¢, i.e., azeg' 1/ d6kol, = 9 ftj GRS
1,,Z1,a,)/00k0I, > 0. Last, sensitive periods refer to the possibility that a given level of

investment has a higher return in some periods. ¢* is a sensitive period if 665 +1/00 > 665 +1

/01
holds for periods s # t*. The relevance and strength of all three phenomena likely differ by
human capital type, period and sex.

The CCT operates in early treatment localities in period 1, late treatment localities in period
2 and no longer operates in period 3. Therefore, it experimentally alters the timing of program-

related public investment (I7 ub) from period 1 to period 2. Changes in public investment directly

affect human capital but can also lead to changes in private investment (17 riv) as households

comply with both hard and soft program conditions and optimize over time. For example, early

19 Although there are some important exceptions (including Cunha et al. 2010 and Carneiro et al. 2021), the late
childhood period we begin with is less well studied in the dynamic human capital production function literature.



treatment households who experience increased public investment in period 1 can increase their
private investment in period 2 to benefit from potential dynamic complementarities. Conversely,
advance notification of future (period 2) public investment for late treatment households can lead
to anticipation effects in the form of greater period 1 private investment by them to benefit from
the potential dynamic complementarities when the public investment arrives. The extent of the
private investment response also depends on the degree of self-productivity and relative
sensitivity of investment in periods 1 and 2, as well as the resources available to households.

These program-influenced investment paths, different for early versus late treatment, go on
to affect the evolution and final levels of human capital. Notably, the existence of sensitive
periods means that even with positive self-productivity and dynamic complementarities, earlier
investment is not necessarily more productive in the longer term, for example if later investment
is made in more sensitive periods. Hence, the conceptual model alone cannot be used to
determine whether period 1 or 2 public investment is more beneficial for human capital
production, making long-term differentials resulting from early versus late treatment
theoretically ambiguous. In Section III.B we draw on program design, pre-program human
capital (in particular school enrollment patterns and early childhood nutritional status) and the
medical literature on sexual maturation for girls to explore which periods might be more
sensitive to investments in education and health. The randomized timing of the CCT together
with the fixed 3-year exposure window offer an opportunity to examine how different investment
shocks during distinct late childhood periods with potentially different sensitivities can affect
human capital. Other CCT programs with the possibility of renewed or ongoing eligibility would
likely lead to different results given dynamic complementarities and self-productivity.

Last, regardless of which treatment has larger impacts on human capital, improvements in
either education or health in periods 1 and 2 can affect labor market outcomes in period 3.
Improvements in education and health could both improve labor market outcomes but it is also
possible that they could have offsetting effects on labor market outcomes, for example if

improved health leads to earlier fertility that in turn lowers labor force participation.

B. Identification of 2010 Long-term Experimental Effects of the Differential Timing of

Exposure and Cohorts of Interest



The randomized timing of program implementation generated variation in the ages at which
children were exposed to the CCT. Because early and late experimental treatment groups both
received the CCT and there is no pure control group, we can estimate differentials rather than
absolute program effects. For outcomes in which early and late treatments both have positive
absolute effects, the differential will be smaller than the absolute effect in the early treatment.
This includes the possibility of similarly sized absolute effects in both treatment groups that
offset one another and result in no net differential.

Following the original experimental design, we first examine children 7—12 years old at the
start of the program in November 2000, i.e., at baseline. The 7—12 cohort is the largest cohort
directly exposed to the education component from the start in early treatment for whom there is
detailed survey information in 2010.!' We then limit to 9—12-year-olds at baseline to focus on
periods we expect to be more sensitive to investment in education or health, and consequently for
which larger long-term differentials in labor market outcomes might be observed. Limiting the
age range to the 9—12 cohort leads to larger potential differences between treatment groups in
direct exposure to the education component. This is both because it excludes the younger 7—8
cohort who were potentially exposed to the full three years of the program in either early or late
treatment and because older children in the 9-12 cohort would have reached 13 and therefore
aged out of eligibility for the education component in late treatment before the CCT became
available to them.!? The more limited 9—12 range also reduces overlap in ages exposed across the
early and late treatment groups, sharpening the contrast between the experimental groups.

To understand which period was potentially more sensitive for investment in education in
this context, we examine schooling patterns. Investment at ages when children are already
enrolled in school and likely to continue, or after they have already been out of school for some
time, will likely be less effective than investment at ages when children are still enrolled but at

high risk of dropping out (de Janvry and Sadoulet 2006). Baseline enrollment rates in program

"' We do not include 13-year-olds in the analysis because they were not tracked beyond their original households
nor administered the individual-level survey due to budgetary constraints and their limited (at most one year)
potential direct exposure to the CCT education component.

12 Appendix Table C1 summarizes differential exposure by age for study cohorts. Child age mattered for eligibility
for the education component but did not matter for exposure to the nutrition and health component for which all
households were eligible. Therefore, the CCT could have affected the education of children outside the explicitly
targeted ages or grades for the education component if they benefited directly from the nutrition and health transfer.
They also could have benefited indirectly from education transfers made to other eligible children in the household.
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areas indicate that the risk of school dropout increased sharply for boys starting at about age 11
and for girls at age 13. Boys in the 9-12 cohort in the late treatment group had turned 11-14
years old by 2003 when the CCT began for them and were thus more likely to have already
dropped out, with the consequence that for them the CCT might have started too late to affect
their schooling. By similar reasoning, the CCT also might have started too late to substantially
benefit late-treatment girls 11-12 years old at baseline, as they would have reached 13—14 by
2003. Combined with the age-related program eligibility rules, the dropout patterns make it
likely that the early treatment period (or period 1) was more sensitive to education investment,
although to a lesser extent for girls because of their older typical dropout ages. Given that the
early treatment group benefited from the public investment in period 1, all else equal we expect
positive long-term differentials on education human capital, especially for boys.

To understand which period was potentially more sensitive for investment in health, we
consider the implications of the CCT providing resources intended for food via the nutrition and
health component; children in the 9—-12 cohort in beneficiary households likely experienced
improved nutrition during the program. Although important for male development, nutrition at
these ages is particularly relevant for girls because of its potential effect on sexual maturation.

The nutrition and medical literatures demonstrate that investments in nutrition for pre-
pubescent girls can improve health and accelerate sexual maturation (Garn 1987; Cooper et al.
1996; INSERM 2007). Moreover, nutritional shocks (both positive and negative) prior to puberty
can have immediate and especially large effects for the onset of puberty and age of menarche for
girls who had previously experienced early childhood undernutrition (Mul et al. 2002; Parent et
al. 2003; Gluckman and Hanson 2006),!>!* as was likely in the study population.'® Therefore, in

addition to affecting nutritional status directly (for example as measured by body mass index or

13 Poor early life and later childhood nutrition and health are associated with delayed menarche, and better nutrition
and health with early menarche. Medical research shows menarche is related to a minimum body fat mass, and that
nutritional status in childhood affects body fat mass and menarche through the leptin hormone which helps regulate
energy balance. Leptin levels fluctuate with nutritional intakes pointing to a mechanism by which positive (negative)
nutrition shocks can translate into relatively immediate acceleration (delay) of menarche (Blum et al 1997).

14 In a dynamic human capital production function starting in early childhood the relationship between early life
deprivation and greater sensitivity to investment prior to menarche could be represented as a dynamic substitution.
Because our conceptual framework (and data) begins in late childhood, we do not explicitly incorporate this
complexity. What is most pertinent in our study, with girls having on average experienced poor childhood nutrition,
is the potentially strong and immediate sensitivity of sexual maturation to nutritional shocks in early adolescence.

15 Early childhood nutritional status for the sample is unavailable, but ~50% were stunted (height-for-age z-score < -
2) as young women in 2010 and ~40% of girls < 3 years old in 2000 from the same localities were stunted.

11



BMI), nutritional investment patterns resulting from the CCT can affect the timing of female
sexual maturation, with the interval just prior to puberty likely more sensitive to investment.

Median age of menarche in the sample was 13, pointing to period 2 as the more sensitive
period to investment in health and the nutrition shocks for the following reasons. In 2000, a
positive nutrition shock may have accelerated menarche in early treatment for some of the older
girls in the 9—12 cohort but would have come too early to affect menarche for the majority of
them. In 2003, the cessation of transfers for girls in the early treatment group (when they were
12—15 years old) likely meant a negative nutrition shock occurring during the more sensitive
ages for the younger girls in the cohort, possibly delaying their menarche. Girls in the 9—12
cohort in late treatment, on the other hand, benefitted from the CCT starting in 2003 when they
were 11-14 years old, including many 11-13-year-olds who had likely not reached menarche.
This positive nutrition shock in the late treatment group at the beginning of period 2 could have
accelerated the onset of menarche for them. Hence, for the girls in the 9—12 cohort overall, the
start of the late treatment (period 2) was characterized by opposing nutrition investment shocks
at a sensitive period: negative for early treatment, positive for late treatment. Given that the late
treatment group benefited from the public investment in period 2, all else equal we expect earlier
sexual maturity for late treatment girls (along with earlier fertility and marriage), and therefore
negative estimated long-term differentials on these health-related outcomes. Based on the ages
outlined above we also hypothesize negative effects would be concentrated among the youngest
girls in the 9-12 cohort, 9—-10-year-olds at baseline.

The above discussion outlines our expectations regarding sensitive periods for education
(period 1) and health (period 2, for girls) investment. The conceptual framework (Section I11.A),
however, makes clear that final outcomes also reflect self-productivity and dynamic
complementarities. For example, strong self-productivity and dynamic complementarities
following early public investment in education in period 1 can increase education human capital
for those in early treatment and the eventual observed differential between early and late
treatment. There also can be later dynamic complementarities in period 2 related to possible
synergies between education and health. At the same time, because it was known from the outset
that the program would expand to the late treatment, the possibility of period 2 self-productivity

and dynamic complementarities means there were incentives for households in late treatment to
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increase investment in period 1, before the program even began in their localities. This could
lead to smaller long-term differentials relative to a context without such possibilities.

The investments in both education and health in periods 1 and 2 ultimately can affect labor
market outcomes in period 3, and those effects can differ by sex. For both sexes greater program
investment during education-sensitive period 1 could yield positive differentials in labor market
outcomes in period 3, through positive differentials in schooling, learning and socio-emotional
skills. For women, greater program investment in period 2 nutrition could lead to better
nutritional status around the time of adolescent sexual maturation, resulting in earlier sexual
maturity and possibly earlier fertility in period 3. Furthermore, the introduction of the adolescent
health workshops and contraceptives in period 2 could have reinforced any possible physical
sexual maturity-related behavioral changes including earlier sexual activity, potentially also
leading to earlier fertility. Since both the nutritional and behavioral pathways described here are
likely strongest in period 2, and we estimate program differentials for early minus late treatment,
we would expect negative differential effects on fertility in period 3. Because higher fertility is
negatively associated with most labor market outcomes for women, the possible fertility-channel
related effects on labor market differentials could reinforce any positive education-channel

effects on labor market differentials between early and late treatments.

IV. Data
A. Sources

Program Registry Census and Short-term Evaluation Surveys—A May 2000 program
registry census done in all 42 localities provides baseline data on schooling, demographics and
assets. Using the program census a random sample of 42 households in each of the 42 localities
was drawn for the short-term evaluation; because locality sizes differed, we construct short-term
evaluation sample weights to provide population estimates of the study area. A comprehensive
household baseline survey was conducted in September 2000, with subsequent panel follow-ups
in 2002 and 2004. Attrition was ~10% per round (Maluccio and Flores 2005).

2010 Long-term Evaluation Survey—The 2010 survey was conducted between November
2009 and November 2011, 9—11 years after the start of the program. The sample frame consisted
of all households in the baseline 2000 evaluation sample plus, to increase power, a random

oversample of households with children who were 11 years old in 2000 (specifically, born
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between January and June 1989). This age group was selected because they were at relatively
high risk of dropping out of school in the years immediately following the start of the program,
i.e., at ages when education might be particularly sensitive to investment (Section IIL.B). All
long-term estimates account for the short-term evaluation survey sampling methodology and
subsequent oversample using long-term evaluation survey sample weights constructed to provide
population estimates of the study area. The main cohort of interest, children 9—12 years old at
baseline in 2000 (Section II1.B), has 2,200 individuals (1,138 males and 1,062 females).

The 2010 survey included separate household- and individual-level instruments. The
household survey instrument collected both household- and individual-level information from
the best-informed person available for the interview, generally the young adults themselves or
the household head or spouse. It included individual schooling outcomes and detailed
participation and earnings measures for all economic activities over the last 12 months. A
complete labor market history including participation, location and earnings for all non-
agricultural self-employment and wage jobs ever held was also collected. Location of activities
was collected to distinguish between work performed while residing in the current home
community versus work performed during periods of temporary migration. Given the mobility of
this young population and temporary nature of many economic activities, such a comprehensive
approach was key to characterizing labor market returns.

The individual survey instrument was administered to all individuals born after January 1,
1988. Data was collected through direct interviews of the young adults in their homes and
designed to measure individual learning, cognition, socio-emotional, marriage and reproductive
health outcomes. Weight and height were collected for females, but not for males.'® To measure
learning we implemented two math and three Spanish language achievement tests. The math
tests included numerical fluency and a test of problem solving similar to the Peabody Individual
Achievement Test (Markwardt 1989). Spanish tests included word identification, spelling and
reading fluency. In addition, we administered two tests that capture both learning and cognitive
development: the Spanish version of the Peabody Picture Vocabulary Test (PPVT) (Dunn et al.
1986) assessing receptive vocabulary and a forward and backward digit span test assessing

memory. To measure cognition, we administered Raven’s colored matrices (Raven et al. 1984).

16 Anthropometry for males was not collected due to sensitivities related to potential military service in Nicaragua.
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The Raven was included to help capture general non-verbal cognitive skills as opposed to the
more specific skills likely acquired in the classroom. A strength of all the tests is they provide
observed, as opposed to self-reported, measures of learning and cognition regardless of schooling
status, substantially reducing concerns about social desirability or selectivity biases. Appendix D
provides further detail on test administration protocols. We measured socio-emotional outcomes
using the Center for Epidemiologic Studies of Depression (CESD) Scale and the Strengths and
Difficulties Questionnaire (SDQ). Lastly, the individual-level instrument included a retrospective
sexual and reproductive health module collecting information on prior attendance at and learning
in the adolescent health education workshops, age of menarche for women, age of first sexual
activity, and fertility and marriage. The module was developed based on qualitative interviews
done in preparation for the 2010 survey that revealed perceptions of earlier sexual maturity and
increased early sexual activity among teens during the program, the latter a possible unintended
consequence related to provision of information and contraception (CIERUNIC 2009).
Nicaraguan Population Censuses—Finally, we also use the 1995 and 2005 Nicaraguan

national censuses with individual-level residential, schooling, demographic and migration data.

B. Attrition, Internal Validity and Weighting

Due to extensive national and international tracking, attrition in the 2010 long-term
evaluation survey is on par with or lower than in related longitudinal studies of similar
populations and time horizons (Appendix E). Individuals not found at their original residences
were tracked to new locations throughout Nicaragua and Costa Rica (the destination of 95% of
the international migrants). Only 10% of men and 16% of women in the main cohort of interest,
9-12-year-olds at baseline, could not be tracked to their 2010 household location and are
therefore missing the labor market outcomes and detailed schooling and marital status
information collected in the household-level instrument. Attrition is higher, 19% for men and
22% for women, for the individual-level instrument which included the in-person tests. For
individuals who could not be located we collected some schooling, demographic, migration and
labor market information through proxy reports from other original household members,
reducing the attrition on a set of basic indicators to 4% for men and 6% for women.

There are no significant differences in attrition (or in permanent migration) levels between

early and late treatment; all differences are less than |0.015| with p-values greater than 0.6.
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Attrition also does not affect the balance of baseline observables (Appendix Table Al).
However, attrition is correlated with baseline characteristics associated with migration, and those
correlations differ between early and late treatment groups. Consequently, even with balanced
attrition sample selectivity remains a potential concern for internal validity. Our preferred
estimates account for attrition selection using inverse probability weights (IPW) constructed to
allow for differences between early and late treatment groups and incorporating information
from the survey tracking process. Individuals who were more difficult to find and interview are
given higher weight since they were more similar to individuals not interviewed (Molina-Millan
and Macours 2017). Separate IPW weights are calculated by sex for outcomes from household-
and individual-level survey instruments, respectively, and all weights also incorporate the long-
term evaluation survey sample weights to provide population estimates of the study area.

Appendix E presents additional information on tracking, attrition and IPW construction.

C. 2010 Labor Market and Human Capital Families of Outcomes

We examine a wide range of labor market and human capital-related outcomes in 2010,
organizing specific measures into different domains, or families of outcomes. Each family is
constructed from the average of the z-scores of the individual components of that family.

To characterize the labor market for this predominantly rural, young adult population, we
construct two families: labor market participation—capturing participation and temporary
migration for work; and earnings—capturing labor market returns via earnings for work off the
family farm. We consider two different versions of the earnings family to account for the skewed
nature of the unconditional distribution of earnings in which many earn nothing (the small
fraction not working as well as those only engaged in unremunerated economic activities) and an
extended right-side tail: 1) ranks of earnings (Athey and Imbens 2017); and 2) reported earnings
trimmed at the top 5% of values. Specific measures included are defined in results Section VI.B.

To explore various possible mechanisms underlying potential labor market effects, we
expand upon the two forms of human capital outlined in the conceptual framework and construct
schooling, learning, cognition, fertility and marriage, and socio-emotional families.

For schooling outcomes, the family includes whether the respondent was enrolled in school,
highest completed grade and whether they had completed fourth grade, after which they were no

longer eligible for the education transfer or subject to its conditionalities. To analyze learning
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and cognition outcomes we categorize the various tests into three families. The first, learning,
focuses on the skills most likely acquired in the classroom and comprises the five achievement
tests (math fluency, math problems, word identification, spelling and reading). The second,
learning-and-cognition, includes the tests we expect are likely to capture both learning and
cognition (receptive vocabulary and memory). The third, cognition, contains only the Raven.
For fertility and marriage outcomes, the components included are different for men and
women. For both the family includes whether the individual had sex by age 15, had any children
and had ever been married (including informal unions). For women, the family also includes age
of menarche. The sign for age of menarche is reversed when averaging the z-scores for the
family index so that higher values for the family are associated with higher fertility. We also
consider an alternative version of the fertility and marriage family for women that includes BMI
for non-pregnant women; unlike the other indicators in the family, BMI has the advantage of
being objectively measured rather than self-reported. Higher BMI in this population can be
indicative of better nutritional status, as well as earlier onset of puberty or prior childbearing.
For the socio-emotional outcomes, we conducted exploratory factor analysis combining all
items from the CESD and SDQ (Appendix F).!” The analysis reveals four latent factors we
interpret as broadly capturing optimism, positive- and negative self-perception, and stress. The
signs for negative self-perception and stress are reversed when averaging z-scores for the family

index, so that higher values for the family indicate more positive socio-emotional outcomes.

V. Methodology

A. Empirical Specification for 2010 Long-term Experimental Differentials
We estimate intent-to-treat (ITT) effects of the randomized timing of exposure to the CCT
using the following linear specification: '8

Yo =aT; + BX;y + €, (2)

17 We use exploratory factor analysis because the correlations among items in the CESD and the SDQ suggested
standardized scoring was unlikely to reflect the intended latent traits, similar to Laajaj and Macours (2021).

18 Because the intervention and short-term evaluation began in 2000 and explicit plans for longer-term follow-up
were not made until after the program had ended, there is no formal pre-analysis plan. Analyses adhere to the
original experimental design and examine hypotheses outlined in proposals developed for the long-term follow-up.
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where Y is the 2010 (i.e., period 3) outcome for individual i in baseline locality /. T;is an ITT
indicator equal to one for localities randomly assigned to early treatment and zero for late
treatment. It measures the impact of early versus late exposure to the entire CCT package.
Analyses use all respondents from both treatment groups in the age cohort being considered,
regardless of initial completed schooling or actual program participation. All regressions also
include strata fixed effects to account for randomization stratified by the locality-level
marginality index. Given the randomized assignment, our main specification limits the other
control variables in X to age of the individual at the start of the program in November 2000
using indicators for 3-month age groups, for whether they had 0, 1, 2, 3 or 4+ grades completed
at baseline and regional fixed effects. Regressions are weighted to account for sampling and
attrition providing population estimates of the study area. We assess robustness of the main
specification to alternative controls, samples and approaches for addressing attrition selection in
Section VI.B. The latter include estimates: 1) without IPW (using only the long-term evaluation
survey sample weights with no correction for attrition); 2) with an alternative IPW that does not
incorporate tracking information; 3) of Lee bounds; 4) of Kling and Liebman sensitivity bounds;
and 5) of effects on a set of basic indicators using proxy reports for which attrition is lowest.

To reduce concerns related to multiple hypotheses testing, we organized individual variables
into families as described above, and construct an index for each by averaging the z-scores of the
specific components of the family (Kling et al. 2007). We assess robustness of this approach by
also constructing alternative indices using inverse covariance weighting, which assigns less
weight to individual indicators that are highly correlated within the families. Standard errors are
adjusted for clustering at the locality level. We adjust for multiple hypotheses testing of all
families at the same time using Anderson’s (2008) familywise error rate. We also assess whether
accidental imbalance related to the limited number of clusters (N=42) changes the significance,
using randomization inference and estimating exact p-values under the sharp null hypothesis that

the treatment effect is zero for all participants (Athey and Imbens 2017; Young 2019).

VI. Results
A. 2010 Long-term Experimental Differentials: Pooled Samples
To analyze the effects of the differential timing of exposure we estimate the 2010 long-term

experimental differences between the early and late treatment groups, referred to below as the
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(long-term) differentials. Table 1 presents results for each family pooling men and women. For
both the 7-12 (panel A) and 9—12 (panel B) cohorts there are significant positive long-term
differentials in labor market participation (0.17—0.20 SD) and in earnings (0.12—0.14 SD). The
results demonstrate that earlier exposure to the CCT translated into better labor market outcomes
a decade later when individuals were beginning their adult working lives. The differentials in the
schooling and learning families are approximately 0.10 SD for the 9—12 cohort, but more
modest, 0.06 SD (and insignificant for learning), for the 7—12 cohort. Estimates are close to zero

and insignificant for the socio-emotional family.

B. 2010 Long-term Experimental Differentials: 9—12 Cohort by Sex

To shed light on the possible sensitive periods and mechanisms described in the conceptual
framework, we focus on the 9-12 cohort by sex (panels C and D). The pooled results mask
differences in estimated magnitudes by sex, though only learning is significantly different
between them (panel E).!” Estimated labor market differentials are nearly twice as large for men.
Both sexes have similar-sized positive differentials in schooling, but there is a significant
learning differential only for men, with an estimated zero differential for women. In contrast,
there is a significant negative differential in fertility and marriage for women, but none for men.

To unpack these results, the subsequent tables show the long-term differentials in the
components of the outcome families, for each presenting first the men and then the women.

Labor market participation and earnings—As shown in Table 1 (panel C) and reproduced in

column 1 of Table 2 (panel A), there is a sizeable 0.27 SD long-term differential in the labor
market participation family for the male 9—-12 cohort. Off-farm work is 6 percentage points
higher (7% of the mean in late treatment) in early treatment. Men in early treatment are 9
percentage points more likely to have migrated temporarily for work in the last 12 months,
nearly one-third higher. Possibly reflecting a migration for work strategy, they are also 8
percentage points (one-third) more likely to have ever had a salaried non-agricultural wage job,

and 7 percentage points (one-half) more likely to have ever had an urban wage job.?°

19 Results for the 7-12 cohort by sex are qualitatively similar, but with smaller estimated magnitudes (Appendix
Table A2). Results for the younger 7—8 cohort by sex are reported in Table 7 and discussed in Section VI.C.

20 To provide further context for the findings, we note that nearly all men (98%) are working and most combine
work on the family farm (89%) with work off the family farm (83%). In line with low average schooling (5.5
grades), most off-farm employment is unskilled. Men work as agricultural laborers on farms not belonging to the
household or on large plantations, in salaried jobs in the non-agricultural sector (e.g., as construction workers or
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In Table 3, we investigate whether differential labor market participation for men is
accompanied by differential earnings.?! To avoid selectivity bias all analyses are unconditional,
with zero earnings for each component element when the individual did not report that type of
earnings in the reference period. Results are broadly consistent across the various indicators,
with an overall differential of about 0.2 SD for both rank (panel A) and 5% trim (panel B)
versions of the earnings family. In addition, density functions in Appendix Figure A1l and
quantile regressions in Appendix Table A3 demonstrate there are positive differentials across the
earnings distribution. Because virtually all men (98%) are working, differential earnings do not
stem from increased participation on the extensive margin, but rather from shifts in temporary
migration for work and in the mix of economic activities.

Women in the 9-12 cohort exposed to the CCT program earlier also do markedly better in
the labor market in 2010. There is a 0.17 SD differential in the labor market participation family
(Table 2, panel B) driven by higher off-farm work (7 percentage points or 15%) and a doubling
of temporary migration for work (9 percentage points). Correspondingly, there is a marginally
significant differential in earnings of about 0.1 SD for both earnings families (Table 3, panels C
and D). As was the case for the men, the findings suggest differentials in earnings for women
stem from shifts in temporary migration for work and in the mix of economic activities.

Earlier exposure to the CCT led, after 10 years, to better labor market outcomes for both men
and women. Results by sex are qualitatively similar but estimated magnitudes are larger for men
than for women. One possible explanation for more modest differentials for the women is that

less than half had earnings from off-farm labor and analyses are unconditional. Examination of

security guards), and in non-agricultural self-employment. In the poor, remote rural communities where the CCT
operated, however, opportunities for even these types of low-skilled employment are often limited. For this reason,
we incorporated a measure of seasonal or temporary migration for work in the labor market participation family.

2 We use several measures to capture earnings from different activities (agricultural or non-agricultural and salaried
or self-employment) that are often seasonal or temporary (Table 3). We do not, however, include earnings from the
family farm since person-specific individual returns could not be reliably quantified in this context. Only 11% of the
cohort of young men are head of their own household so that nearly all work on the farm of an older household
member, typically their father or father-in-law. Moreover, we did not collect detailed information on agricultural
inputs, precluding calculation of earnings for household farms. Although in theory the positive differentials for off-
farm earnings we estimate could be offset by lower on-farm earnings, patterns of participation make it unlikely.
First, the estimated differential in participation in on-farm work is small and positive, indicating that higher off-farm
work did not substitute for on-farm work on the extensive margin. Second, there is no differential in the total
number of months worked off-farm; average months working off-farm during temporary migration increases while
average months working off-farm (while residing in the current home community) decreases. These patterns suggest
minimal scope for crowding out on-farm work on the intensive margin.
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the human capital-related outcomes below suggests that sex differences in other mechanisms also
may help explain sex differences in labor market outcomes for the young adults.

Schooling, learning and cognition—There is a ~0.1 SD long-term differential in the
schooling family for men (Table 4, panel A), including nearly 0.3 more grades completed (5%).
Early treatment men are also 5 percentage points (25%) more likely to still be in school. Overall,
a substantial minority (18%) in the late treatment group are still studying in 2010 when they were
19-22 years old, with more than 80% of them in secondary school where they typically enroll in
weekend programs that enable them also to work. Average completed grades for early treatment
men remain low (5.8), however, and only 78% have completed fourth grade.

Higher schooling for early treatment men is accompanied by higher learning (0.18 SD). In
particular, there are significant long-term differentials in exactly the sorts of skills taught in
school: 0.16 SD for math and 0.20 SD for Spanish. The findings for Spanish are corroborated by
a significant differential on self-reported literacy (reported in column 5 though not included in
the learning family which comprises only direct tests). Magnitudes of the differentials are sizable
and in line with absolute impacts of education interventions in other similar settings (Evans and
Yuan 2022). Together, the results for schooling and learning demonstrate that men exposed to
the CCT earlier not only have higher completed grades and do better on achievement tests, but
also are more likely to still be studying, suggesting observed positive education differentials may
have continued to grow even after 2010.

Differentials are smaller and insignificant for the mixed learning-and-cognition family that
arguably captures both classroom and non-classroom skills. The estimate for the Raven, a
cognitive test less likely to reflect skills directly acquired in the classroom, is close to zero (-0.02
SD). The lack of differentials for cognition-related measures is as expected given that the
intervention for the 9—12 cohort began in late childhood, well after what are often regarded as the
most sensitive ages for investment in cognitive development.??

For women there is a positive long-term differential in the schooling family the same size as
for men, about 0.1 SD (panel B). The differential between early and late treatment in grades

completed is more modest (0.18 or 3%) and not significant (though there is a significant

22 It is for this reason that the cognition-related families are not included in Table 1. In other work we examine
effects on these measures for cohorts exposed to the CCT at younger ages (Barham et al. 2013). The distinction
between achievement and cognitive tests was outlined in proposals developed for the 2010 long-term evaluation.
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differential in having completed fourth grade), possibly related to lower potential sensitivity to
education investment for females in period 1 due to later typical ages of dropout. Indeed, even in
2010, 30% of the young women are still in school, with two-thirds in secondary school and one-
third studying at the tertiary level.

In contrast to the men, there are no significant differentials in learning for women. Point
estimates are close to zero for the various families (panel B), as well as for the underlying
individual tests (Appendix Table A4) and for self-reported literacy (panel B). The lack of a
differential could indicate that the CCT did not improve learning for women in either treatment
group but is also consistent with positive similarly sized absolute program effects for each
treatment group. We provide short-term experimental and medium-term non-experimental
evidence supporting the latter possibility in Sections VI.D and VL.E below.

The long-term differentials in schooling and learning are consistent with the hypothesis that
period 1 was more sensitive for education investment in the 9—12 cohort, especially for boys.

Fertility and marriage—There is no overall significant differential in the fertility and
marriage family for men (Table 5, panel A).** Individual components offset one another with a
positive differential for ever having sex before age 15, but a negative one for ever married.

For women on the other hand (panel B), there is a significant negative differential of 0.17 SD
for both the family with and without BMI (columns 1 and 2). There is, notably, a significant
differential in the age of menarche, with the late treatment group having reached sexual maturity
three months before the early treatment group. Correspondingly, there is a large negative
differential on measured BMI, 0.7 kg/m? lower in early treatment.?* The early treatment group is
11 percentage points less likely to have had sex by the time they were 15 years old, one-third
lower than the average in the late treatment. This large differential is mirrored by a 6-percentage
point (10%) lower probability of having a child by 2010 (p-value 0.17).?° Overall the results for

the fertility and marriage family for women are in line with greater period 2 sensitivity to

23 Because anthropometrics were not collected for men, we are unable to evaluate nutritional mechanisms related to
health human capital for men to the same extent as for women.

24 Tt is possible that recall error affects reports of age of menarche, though there is no obvious reason such
measurement error would affect the early and late treatment groups differently. Results on BMI for non-pregnant
women, objectively measured and therefore unlikely to suffer from differential measurement error, are significant
and in line with the other reproductive health outcomes including age of menarche. The consistency in findings
across outcomes suggest systematic recall measurement error on age of menarche is not driving the fertility results.

25 Analysis of the short-term evaluation data provides evidence consistent with this, as an estimated negative 3-
percentage point differential in fertility had already emerged by 2004 when the girls were still only 13—16 years old.
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investment and the nutrition shocks (resulting from the end of the program in early treatment and
the start in the late treatment) operating through the age of menarche. In Section V.E we discuss
non-experimental evidence that this negative differential in fertility does not appear to be driven
by an absolute increase in fertility in late treatment.

As outlined in Section II1.B, given the median age of menarche, we expect the period 2
sensitivity to be larger for the younger girls in the cohort and therefore examine the fertility and
marriage family and its components separately for girls 9-10 and 11-12 years old at baseline in
Appendix Table AS. The differential for the family for the 9-10 cohort is indeed larger (-0.24
SD, significant at 1%) than for the 11-12 cohort (-0.10 SD, insignificant). Moreover, although
not statistically different, larger differentials are observed for the younger cohort in all
underlying components; point estimates for age of menarche indicate the younger girls in the late
treatment group reached sexual maturity four months before the early treatment, compared to
two months earlier for the older girls. This pattern of results for age of menarche and fertility
further supports the possibility of greater sensitivity to nutritional investment and its effects on
sexual maturation in period 2 and suggests nutrition is playing an important role. In Section VI.D
we use the short-term evaluation surveys to document large positive impacts on food availability
and quality providing evidence supporting such program-induced nutritional gains.

In columns 89 of Table 5 we examine outcomes related to the adolescent health workshops
for the 9—12 cohort. As expected, they demonstrate that early treatment girls were less likely to
have attended the workshops which began in 2003, corroborated by their being less likely to
know about a key health topic emphasized in them, the Pap smear test. If the workshops (or
contraceptive provision) had the unintended positive effects on sexual activity suggested by the
qualitative research, differential exposure to them could have exacerbated potential negative
differentials on fertility induced by the nutritional shocks and physical maturity described above.

To investigate this possibility, we consider an alternative comparison, contrasting girls 9—12
years old in 2000 (our main 9—12 cohort) in early treatment with a younger cohort of girls 9—-12
years old in 2003 in late treatment. This provides a partial test of whether differences (including
the workshops or the modestly lower transfer amounts) between the early and late treatment
programs drive the differential outcomes in 2010. Appendix Table A6 demonstrates there are

only small and insignificant differences between the two groups for age of menarche and
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whether they had had sex by age 15.26 Moreover, there are no differences in having completed
fourth grade for either sex. These results are consistent with the 2010 long-term differentials in
fertility coming from the timing of the nutrition shocks during a sensitive period for sexual
maturation in period 2, rather than from any differences in the structure of the program between
early and late treatment. Nevertheless, with the available data we cannot rule out the possibility
of some differential behavioral effects related to the workshops at older ages.

Socio-emotional Outcomes—Socio-emotional outcomes represent another potential important
pathway through which the program could have influenced long-term labor market outcomes.
The teenage years have been hypothesized to be a period sensitive to investment in socio-
emotional (or non-cognitive) skill formation (Cunha and Heckman 2007), so that differences in
timing of program exposure could well lead to differentials in such skills. Interpretation as a
possible mechanism for the labor market results is arguably less straightforward than for
education or fertility, however, since it is plausible that the causality runs in the opposite
direction as well, with labor market outcomes affecting current socio-emotional measures.

Table 6 shows small and insignificant long-term differentials in the socio-emotional outcome
families for men and women. Examining the each of the factors separately, however, reveals that
for men the average masks offsetting differentials in the various latent traits (panel A).
Specifically, men in the early treatment group are more optimistic and have a more positive self-
perception (~0.25 SD), possibly reflecting their higher learning and earnings. Meanwhile, early
treatment men also are more likely to exhibit greater stress and agree with statements reflecting
negative self-perception, although point estimates for these traits are smaller (~0.16 SD). This
pattern of offsetting effects echoes Fernald et al. (2008) who find that increased economic
opportunities improved some aspects of mental health but at the same time increased stress. For
women (panel B), there is also a significant differential for negative self-perception. Overall, the
findings do not provide clear evidence that the labor market differentials result from, or for that
matter drive, differentials in socio-emotional outcomes for either sex.

Robustness—The main results for the 9—-12 cohort by sex for the different families of
outcomes are robust to adjustments for multiple hypotheses testing (using Anderson’s

familywise error rate) and randomization inference (Table 1, panels C and D). For the latter, we

26 Because this is a comparison of girls who across treatment groups have different ages when measured in 2010, we
do not compare age dependent outcomes such as ever married or number of children.
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can reject the sharp null hypothesis that all treatment effects are zero for all the outcome families
by sex that were significant using conventional standard errors clustered at the locality level.
Appendix B also demonstrates that the results are robust to: 1) alternative weights and samples;
2) different assumptions related to attrition, confirming that the main findings are not driven by
IPW reweighting; and 3) a family index constructed using inverse covariance weighting.

Finally, the logic that timing of early versus late treatment can affect some age groups
differently means it may be possible to learn more about the mechanisms by examining
differentials for narrower age cohorts, as done for the female fertility and marriage family above.
This strategy comes at the cost of reduced power, particularly for younger cohorts for whom
there was no targeted oversample. We present the 2010 long-term experimental differentials for
the two-year age cohorts in Table 7 (which also includes the younger 7—8 cohort discussed below
in Section VI.C). For men, differentials are similar across the 9—10 and 11-12 cohorts, with point
estimates a little larger for most outcomes for the 11-12 cohort including a positive significant
differential in the socio-emotional family. Results for women are broadly similar across the two-
year cohorts, apart from fertility discussed above and a now significant negative differential in
the socio-emotional family for the older 11-12 cohort. The differentials in the socio-emotional
families for the 11-12 cohorts by sex are in the same direction as the corresponding differentials
for the learning families of this cohort, consistent with learning and socio-emotional skills being

sensitive in the same periods. The pattern is also observed for the 9—12 cohort (Table 1, panel E).

C. 2010 Long-term Experimental Differentials: 7-8 Cohort by Sex

Based on the age-eligibility cut-offs, children in the 7-8 cohort (i.e., 7-8 years old in 2000)
were potentially eligible for the CCT education component in either treatment group throughout
program operation (Appendix Table C1). The logic used in Section III.B for identifying
education-sensitive periods for investment therefore points to period 2 for this cohort (when they
were reaching ages at which school dropout risk rises), although it is less definitive. With less
contrast in the potential direct exposure to the education component of the program across the
two experimental groups, the differential could depend relatively more on whether possible gains
from earlier public investment, or later positive self-productivity and dynamic complementarities
in early treatment, dominate gains from any anticipation effects combined with public

investment in period 2 in late treatment. Examining investment in health, period 2 is also
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arguably more sensitive, with most females in the 7—8 cohort too young to reach puberty in
period 1 but 12—13 years old by the final year of transfers in late treatment. Because the program
ended in 2005, however, it also may be that there would not have been sufficient exposure at
ages close to 13 to have had a substantial influence on sexual maturation.

We present the 2010 long-term experimental differentials for the families for the 7-8 cohort
by sex in Table 7 (panels A and D). Differentials for both males and females are relatively small,
and all are statistically insignificant. The lack of differentials is likely a result of this cohort
being exposed to the full three years of the two core program components in both the early and in
the late treatment groups as described above. It does not necessarily mean there were no positive
absolute effects on these cohorts. We provide short-term experimental and medium-term non-

experimental evidence examining this possibility below in Sections VI.D and VLE.

D. Short-term Experimental Impacts on Schooling and Nutritional Investments in Periods 1 & 2

To help unpack the dynamics underlying the 2010 long-term experimental differentials, we
use the short-term evaluation surveys to document program compliance and estimate short-term
experimental impacts on schooling and household food availability in 2002 and 2004,
corresponding roughly to periods 1 and 2 in the conceptual framework.

School enrollment during the program—Enrollment patterns during program implementation
demonstrate that compliance in both treatment groups was high and in line with the timing of the
public investment and application of the education component age criteria and conditionalities.
As shown in Table 8, in early treatment localities in 2002 (period 1) enrollment was nearly
universal for the 7—12 cohort. In late treatment in 2004 (period 2), after the program had been
operating there for almost two years, enrollment was similarly close to 100% for the 7-8 cohort,
suggesting high compliance for that age-eligible cohort. Enrollment was lower in late treatment
for the 9—12 cohort, most of whom had aged out by 2004 (when 13—16 years old).

Short-term experimental effects on schooling—To examine the short-term effects of the
public investments during program implementation, we use equation (2) and estimate the
experimental differential effects for the 9—12 cohort by sex in 2002 and 2004. In 2002—when
early treatment localities had received transfers for two years but late treatment localities had not
yet benefited—boys in the 9—12 cohort have 0.36 additional grades (15% more) and are more
likely to have completed fourth grade (Table 9, panel A). Moreover, they are 18 percentage
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points more likely to be enrolled (25%), 36 percentage points more likely to be regularly
attending (66%) and 15 percentage points more likely to be literate (20%). Estimated effects in
2002 for girls (panel C) are qualitatively similar and also significant, but smaller. The larger
effects for boys in the short-term are consistent with period 1 having been more sensitive to
investment in education for them, as hypothesized.

The short-term results for 2002, rather than simply measuring the absolute effect of early
treatment compared to a pure experimental control, also could be influenced by anticipatory
behavior in the late treatment. In the conceptual framework we argued that with positive
dynamic complementarities advance notice of future public investment in period 2 could
incentivize households in late treatment to increase investment in period 1. This could lead to
smaller period 1 differentials relative to a pure control group. In contrast, however, because of
the program eligibility rules it is also conceivable that late treatment households would not enroll
or would hold back children so that they would not surpass fourth grade before period 2,
particularly if dynamic complementarities are weak. This could lead to larger period 1
differentials. Enrollment and repetition rates for the 9—12 cohort in late treatment show that, if
anything, higher earlier investment was more likely. Enrollment for late treatment children was
77% at baseline in 2000 and reached 80% by 2002, increasing for both sexes but with larger
increases for boys. It also does not appear that children were systematically being held back to
avoid completing fourth grade (thus remaining eligible for transfers longer); repetition rates for
the same cohort were 12% in 2000 and 10% in 2002. Therefore, positive differentials in 2002
likely underestimate the absolute program effects.

Between 2002 and 2004 the differential in grades completed (as well as the fraction
completing fourth grade) continues to widen, reaching 0.49 grades for boys (panel B) and 0.57
for girls (panel D). Alongside these increases, however, and in line with the program having
ended in the early but begun in the late treatment, effects on enrollment and regular attendance in
2004 are reversed. The 2004 negative differentials between early and late treatment for
enrollment (14 percentage points or 18%) is significant for girls, suggesting that late treatment
children were already beginning to catch up on schooling. Notably, this occurs even though most
girls in the late treatment in the 9—12 cohort had already aged out and were no longer themselves
directly eligible for the education component or subject to its conditions. The negative

differential on enrollment for girls in 2004, therefore, likely stems from other program
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components that households of late treatment girls were receiving or is related to dynamic
production function technology such as synergies between education and health human capital
production. These short-term patterns are consistent with expectations about effects from the
public investment and point to the potential for considerable catch-up in grades completed for the
late treatment girls, indicating that for them more so than for the boys, long-term differentials on
schooling could underestimate absolute effects. This is corroborated by the 2010 survey showing
that both the early and late treatment groups continued to advance in school after 2004 (when the
average was 4.4) reaching 6.8 grades completed for the late treatment group in 2010 (Table 4).
Short-term experimental effects on nutritional investments—Turning to the effects of the
public investment on nutrition-related indicators, in Table 10 we use short-term evaluation data
to confirm that exposure to the CCT is related to large experimentally induced shocks in the
availability of nutritious food in periods 1 and 2 for the cohorts of interest. Both the quantity and
the quality of household food consumption changes significantly. In 2002, per capita food
consumption expenditure in households with a boy (panel A) or with a girl (panel C) in the 9—12
cohort is ~35% higher in early treatment. Moreover, there is improved nutritional quality of food
with higher consumption shares of animal proteins and fruits and vegetables, alongside lower
shares of staples or other less nutritious foods.?” By 2004 (period 2), when the CCT had been
operating for more than a year in late treatment but had been phased out in early treatment, the

patterns reverse, with 13% or more higher food consumption in late treatment. 2

E. Non-experimental Differences-in-differences (DD) Absolute Effects
As discussed above, the absence of long-term differentials for some measures (grades
completed and learning for the female 9—12 cohort) or some cohorts (both the male and female
7—-8 cohort) could result from similar sized absolute effects that cancel one another out in the
estimated differential. The short-term experimental evidence presented above (and for the 7-8
cohort in Appendix Table A7) points to this possibility for certain outcomes. In 2002 before the

late treatment had begun to receive the program there were positive effects on schooling and

27 Short-term improvements in quantity and quality of household food consumption are consistent with findings
indicating significant reductions in stunting among children in the first years of life (Maluccio and Flores 2005).

28 Absolute values of the differential effects are smaller in 2004 than in 2002, possibly because transfer sizes were
modestly smaller but also because the early treatment group may have continued to invest in better nutrition even
after the end of the program, as observed for a related Nicaraguan CCT program (Macours et al. 2012).
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learning (measured by literacy) for boys and girls in both age cohorts, but by 2004, after it had
begun receiving the program, the late treatment showed signs of starting to catch up.

To help further interpret what underlies the differentials, we explore (less well-identified)
non-experimental differences-in-differences (DD) estimates of 5-year absolute effects comparing
treatment municipalities to adjacent similarly poor non-treatment municipalities using 1995 and
2005 Nicaraguan population census data. Results point to large absolute increases in schooling
outcomes after five years for both boys and girls in the 7-8 and 9—12 cohorts, with effects on
grades completed twice as large as the experimental differentials (Appendix Table G1).?
Together with the 2010 differentials, the findings suggest that late treatment children were
largely able to catch up on schooling and learning with the early treatment, possibly as a result of
program exposure in late treatment through 2005. Consequently, the experimental differentials
may represent lower bounds for the absolute program effects.

Using the national census data and the same DD specification, we also examine early
fertility for the 9—12 cohort of girls (14—17 years old at the time of the second census in 2005).
Results indicate a 2-percentage point reduction in both marriage and fertility, equivalent to a
25% reduction for early fertility. Finally, in Appendix G we compare the 9-12 cohorts from the
study with a same-age cohort of women from the 2011-12 Nicaraguan Demographic and Health
Survey. The non-experimental comparison suggests the CCT is associated with an overall
increase in BMI alongside a reduction in early fertility for the entire cohort (early and late
treatment groups combined), making it unlikely that the negative experimental differential

reflects an absolute increase in fertility in the late treatment group.

F. Interpretation and Implications for Long-term Labor Market Results
Although the randomized design does not allow fully disentangling the various mechanisms
potentially underlying period 3 labor market outcomes, the sex-specific results for schooling,
learning and fertility suggest those mechanisms differ for men and women.
For men, period 1 exposure to the CCT led to more schooling and learning, along with

changes in labor market participation and higher earnings. The pattern supports a principal

2 Appendix G provides the detailed methodology and results for the DD, demonstrates that results are robust to
alternative comparison groups, and provides falsification test evidence in support of the common trends assumption.
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rationale for CCTs and provides evidence of their potential to reduce the intergenerational
transmission of poverty through improved (education) human capital.

Higher earnings for the men, however, were not the result of transformative increases in their
schooling or changes toward skilled or formal employment. This is unsurprising considering the
short-term nature of the program and that the improvements in basic skills were for a population
with initially low levels of education. Findings from qualitative work suggest basic skills attained
might have led to higher labor market returns via seasonal or temporary migration. Although
such migration has associated costs, there are large wage differentials across regions in
Nicaragua, and wages are substantially higher in Costa Rica. Improved math skills may have
helped the young men assess the cost-benefit trade-offs of temporary migration, and improved
reading comprehension skills may have enabled them to more easily complete required
paperwork, particularly relevant for international migration to Costa Rica (CIERUNIC 2009).

For women, period 1 exposure also led to positive differentials in schooling, driven by
completing the program-targeted fourth grade, but no significant differentials in total grades
completed or learning. The absence of differentials in grades completed or learning is consistent
with positive absolute program effects for both the early and late treatment groups (Section V.E).

The negative differential in the fertility and marriage family suggests that program-related
nutrition shocks in period 2, along with modest positive differential in schooling described
above, may have both contributed to the differential labor market outcomes for women in period
3. A fertility-related mechanism is consistent with the challenges Nicaraguan women face when
combining motherhood and the responsibilities of marriage with labor market activities in a
context where participation often requires commuting to nearby urban centers or migrating to

larger cities or to Costa Rica.

G. Cost-benefit assessment
The positive differential effects on earnings suggest the potential for recouping the costs of
the CCT. A full cost-benefit analysis would require monetary valuation of all resource costs and
all potential absolute benefits of the program for each individual household member, including
those not in the study, and is beyond our scope. The clearest evidence of positive returns is for
men in the 9—12 cohort. Even for that group, however, differences in earnings between those

with early versus late exposure likely understate longer-term annual returns because: 1) they only
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capture the differential earnings effects; 2) they do not reflect final schooling differentials which
may have continued to widen, further increasing earnings differentials; and 3) they are measured
at the beginning of the beneficiaries’ working lives and therefore have potential to increase over
time. With these caveats, using only the earnings gains for this cohort and under conservative
assumptions regarding cost and benefit flows, the net present value with a 10% discount rate

turns positive within 2—3 decades (Appendix I).

VII. Conclusions

Within the framework of a dynamic human capital production function, in this paper we
provide experimental evidence that earlier exposure to a CCT in rural Nicaragua translated into
sustained positive differences in labor market participation and earnings a decade after the
program began, for both men and women. Results suggest, however, that the mechanisms
through which the CCT program components generated the positive differentials differed by sex.

For males, exposure to the CCT during primary school ages when they were vulnerable to
school dropout led to substantial education and learning gains compared to exposure a few years
later. Subsequent employment gains were made possible by higher levels of temporary
migration. A plausible interpretation is that with more education and learning the men developed
core competencies enabling them to find higher paid work away from home when they were
beginning their adult working lives, possibly setting them on a higher future earnings trajectory.

Results on sustained learning for the young men contrast with some findings in the literature
that point to limited effects of CCTs on learning, findings that led a recent high-level panel to
conclude CCTs may not be cost-effective for addressing learning gaps (World Bank 2020).
Positive learning and income differentials in Nicaragua were substantial. At the same time, given
low initial education levels and other remaining constraints, the program did not fully erase
learning gaps or wholly transform the lives of the young men. Nevertheless, cost-benefit analysis
suggest the earning gains were sufficient to recover investments within a few decades.

For females, earlier exposure to the CCT also led to positive differentials in schooling
attainment, but not in learning. In addition, the timing of program-related nutrition shocks led to
later onset of menarche and sexual activity, and lower BMI in the early compared to the late
treatment group. These differences in reproductive health-related outcomes help explain the

positive labor market differentials for the young women. For those in late treatment, the effect of
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the nutrition shocks on sexual maturation may have partly offset possible delayed fertility
resulting from higher schooling, while for those in early treatment the opposite shock may have
complemented any such schooling effects. The results underscore the importance of accounting
for the nutrition and health implications—and not just education—of cash transfer or related
programs when analyzing longer-term effects. In addition, the results suggest that both timing
and program design are important; transfers and related nutritional shocks during preteen years
can affect the age of menarche, so the specific ages at which interventions target girls can affect
subsequent marriage, fertility and labor market outcomes.

Taken together, the evidence suggests that the specific timing of nutrition, health and
education interventions during primary school ages can have substantial consequences for their
effectiveness and long-term returns. Moreover, at these ages different types of human capital can
have similar or reinforcing effects on subsequent outcomes but can also potentially affect
important outcomes such as fertility and labor market participation in opposite directions. Future
research should aim to further disentangle the roles of nutrition and education during these

sensitive years, and their interactions, to ensure optimal returns.
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TABLE 1: 2010 LONG-TERM EXPERIMENTAL DIFFERENTIALS FOR ALL FAMILIES OF OUTCOMES, 7—
12 AND 9—12 COHORTS, MALES AND FEMALES

Labor Earnings Family Schooling Learning  Fertility Socio-
Market Z-Score Family Family and Emotional
Participation Z-score Z-Score  Marriage Family
Family Family Z-score
Z-Score Z-Score
Rank Earnings
(5 % Trim)
(m) @) (3) (4) (5) (6) ()
Panel A: 7-12-Year-old Males and Females
ITT 0.174%** 0.140%** 0.120%** 0.064* 0.061 - 0.007
(0.046) (0.045) (0.044) (0.034) (0.050) (0.023)
N 2,897 2,897 2,873 2,898 2,711 2,690
Panel B: 9—12-Year-old Males and Females
ITT 0.198%** 0.141%** 0.140%**  0.097*** 0.092%* - -0003
(0.055) (0.048) (0.050) (0.030) (0.048) (0.030)
N 1,894 1,894 1,875 1,895 1,734 1,721
Panel C: 9—12-Year-old Males
ITT 0.272%** 0.194%** 0.192%** 0.098%* 0.183%%* -0.059 0.053
(0.075) (0.057) (0.067) (0.043) (0.070) (0.064) (0.039)
FWER p [0.005] [0.005] [0.011] [0.023] [0.014] [0.116] [0.067]
RIp [0.002] [0.001] [0.008] [0.036] [0.030] [0.442] [0.257]
N 1,006 1,006 997 1,007 907 907 900
Panel D: 9—12-Year-old Females
ITT 0.169%* 0.116%* 0.104%* 0.096%* -0.005  -0.167*** -0.053
(0.074) (0.061) (0.060) (0.040) (0.057) (0.060) (0.050)
FWER p [0.066] [0.072] [0.076] [0.066] [0.361] [0.066] [0.141]
RIp [0.038] [0.072] [0.098] [0.020] [0.936] [0.025] [0.325]
N 888 888 878 888 827 809 821
Panel E: Difference between Male and Female 9—12 cohorts
P-value 0.288 0.268 0.263 0.964 0.043 0.276 0.102

Notes: Outcome data source: 2010 long-term evaluation survey. Individual-level variables in columns 1-4 measured using the 2010
household survey instrument, in columns 5 and 7 using the 2010 individual survey instrument, and in column 6 using both. Regressions
include males and/or females 7—12 or 9—12 years old at the start of the program in November 2000, weighted to account for sampling
and attrition providing population estimates of the study area. The differential ITT results compare early to late treatment groups in 2010.
Family z-scores are calculated by averaging the z-score for the individual components in each family (shown in tables 2—6), with
individual z-scores calculated using the mean and standard deviation of the late treatment group. The fertility and marriage family has
different components for males and females and therefore is not combined. Controls include three-month age group indicators and
indicator variables for grades completed at baseline, stratification and region. Standard errors clustered at the locality level are in
parentheses. FWER p shows in brackets p-values adjusted for multiple hypotheses testing using the sharpened familywise error rate
following Anderson (2008) and based on the variables included in the table. RI p shows Fisher exact p-values obtained through
randomization inference using Young’s (2019) randomization-t. *** p<0.01, ** p<0.05, * p<0.10.
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TABLE 2: 2010 LONG-TERM EXPERIMENTAL DIFFERENTIALS FOR LABOR MARKET PARTICIPATION

FAMILY COMPONENTS, 9—12 COHORT BY SEX

Labor Labor Market Participation Family Components
Market Worked Off Migrated for ~ Ever Had a Ever
Participation Family Work =1 Salaried worked in
Family Farm =1 (Last 12 Non- Urban
Z-Score (Last 12 months) Agricultural Area =1
Months) Job =1
) 2) 3) “4) (%)
Panel A: Males
ITT 0.272%%** 0.062%%* 0.093*** 0.084** 0.065%*
(0.075) (0.022) (0.032) (0.036) (0.034)
N 1,006 1,006 1,006 998 998
Mean Late Treatment 0.828 0.312 0.226 0.127
Panel B: Females
ITT 0.169%* 0.069* 0.087+++ 0.020 0.016
(0.074) (0.038) (0.024) (0.037) (0.031)
N 888 888 887 883 883
Mean Late Treatment 0.463 0.074 0.312 0.234

Notes: Outcome data source: 2010 long-term evaluation household survey instrument. Regressions include males or
females 9—12 years old at the start of the program in November 2000, weighted to account for sampling and attrition
providing population estimates of the study area. The differential ITT results compare early to late treatment groups in
2010. The family z-score is calculated by averaging the z-score for the four individual components with the average
calculated even if some components are missing. Individual component z-scores are calculated using the mean and
standard deviation of the late treatment group. Controls include three-month age group indicators and indicator variables
for grades completed at baseline, stratification and region. Standard errors clustered at the locality level are in
parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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TABLE 3: 2010 LONG-TERM EXPERIMENTAL DIFFERENTIALS FOR EARNINGS FAMILY
COMPONENTS, 9—12 COHORT BY SEX

Earnings Earnings Family Components (all unconditional)
;_asng i)lrye Earnings Annual Maximum Maximum
Per Month Earnings Monthly Monthly
Worked (Last 12 Earnings Non-agricultural
(Last 12 Months) (Last 12 Salary
Months) Months) (Ever)!
(@) 2) 3) 4 (%)
Panel A: Rank of Earnings, Males
ITT 0.194%*%  4].780%* 25.568 43.899%* 49.313%x
(0.057) (19.471) (18.493) (19.290) (19.684)
N 1,006 1,006 1,006 998 1,006
Mean Late Treatment 497.2 502.5 486.9 498.3
Panel B: Earnings (C$) 5% Trim, Males
ITT 0.192%#%  201.152%%* 595.013 211.421 % 142.260*
(0.067) (63.624) (619.322) (69.318) (71.919)
N 997 956 956 956 955
Mean Late Treatment 1436 8222 1619 227.5
Panel C: Rank of Earnings, Females
ITT 0.116* 33.758%* 28.195% 4.148 31.313*
(0.061) (15.706) (14.011) (15.038) (15.544)
N 888 888 888 883 888
Mean Late Treatment 414.8 417.4 4349 415.5
Panel D: Earnings (C$) 5% Trim, Females
ITT 0.104* 97.623 95.031 134.973%* 16.071
(0.060) (62.401) (328.513) (56.948) (43.562)
N 878 848 856 848 839
Mean Late Treatment 464.2 2628 492.9 309.4

Notes: Outcome data source: 2010 long-term evaluation household survey instrument. Regressions include males or females

9-12 years old at the start of the program in November 2000, weighted to account for sampling and attrition providing

population estimates of the study area. The differential ITT results compare early to late treatment groups in 2010. Earnings
include wage work off the family farm. Earnings in panels B and D are trimmed at the top 5% of values. Earnings shown in

Nicaraguan Cordobas (CS$); the exchange rate was approximately 20 C$ per U.S. dollar in 2010. The family z-score is

calculated by averaging the z-score for the four individual components with the average calculated even if some components
are missing. Individual component z-scores are calculated using the mean and standard deviation of the late treatment group.
Controls include three-month age group indicators and indicator variables for grades completed at baseline, stratification and
region. Standard errors clustered at the locality level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10.

! Because relatively few men ever held a non-agricultural salaried job, the unconditional mean in Panel B, column 5 is much

lower than earnings per month worked in column 1.
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TABLE 4: 2010 LONG-TERM EXPERIMENTAL DIFFERENTIALS FOR SCHOOLING, LEARNING AND COGNITION FAMILY COMPONENTS, 9-12

COHORT BY SEX

Schooling Schooling Family Components Read Learning Families Mixed Cognition
Family Grades Completed  Enrolled aqd Math Cognition (Raven)
Z-Score Completed Grade 4=1 =1 W_rlte and anq
=1 Spanish ~ Math  Spanish Learning
) 2 3) “) (%) (6) Q) (8) 9 (10)

Panel A: Males
ITT 0.098** 0.288* 0.035 0.045**  0.052%** 0.183**  0.160** 0.204** 0.113 -0.016

(0.043) (0.167) (0.024) (0.021) (0.021) (0.070)  (0.069)  (0.081) (0.082) (0.095)
N 1,007 1,006 1,006 1,005 1,007 907 905 907 9206 9206
Mean Late Treatment 5.498 0.747 0.181 0.870
Panel B: Females
ITT 0.096** 0.177 0.066*** 0.022 0.001 -0.005 -0.000  -0.010 -0.047 -0.011

(0.040) (0.141) (0.020) (0.029) (0.014) (0.057)  (0.055) (0.065) (0.061) (0.088)
N 888 888 888 885 888 827 827 826 826 826
Mean Late Treatment 6.758 0.825 0.296 0.956

Notes: Outcome data source: 2010 long-term evaluation survey. Individual-level variables in columns 1-5 measured using the 2010 household survey instrument and in
columns 610 using the 2010 individual survey instrument. Regressions include males or females 9—12 years old at the start of the program in November 2000, weighted
to account for sampling and attrition providing population estimates of the study area. The differential ITT results compare early to late treatment groups in 2010. Family
z-scores are calculated by averaging the z-score for the individual components with the average calculated even if some components are missing. Individual component
z-scores for tests are calculated using the mean and standard deviation of the late treatment group. Controls include three-month age group indicators and indicator
variables for grades completed at baseline, stratification and region. Standard errors clustered at the locality level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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TABLE 5: 2010 LONG-TERM EXPERIMENTAL DIFFERENTIALS FOR FERTILITY AND MARRIAGE FAMILY COMPONENTS,
9—12 COHORT BY SEX

Fertility Fertility and Fertility and Marriage Family Components Attended CCT ~ Knows
anq Marrlflge Had Sex by Ever Any Age of Body Workshop'on What a
Mamgge Family Age 15=1 Married=1 Children=1 Menarche Mass Index Reproductive P ap
Family Z-Score (BMI) Health =1 Test is
Z-Score (Excluding =1
BMI)
(1) (2) (3) (4) (5) (6) (7) (3) 9)
Panel A: Males
ITT -0.059 0.080** -0.094%** -0.048 -0.192%**
(0.064) (0.035) (0.042) (0.038) (0.032)
N 907 875 907 875 825
Mean Late Treatment 0.269 0.311 0.225 0.863
Panel B: Females
ITT -0.167%** -0.166** -0.109%** -0.039 -0.064 0.249** -0.656%** -0.058%* -0.063*
(0.060) (0.063) (0.041) (0.043) (0.047) (0.119) (0.236) (0.028) (0.037)
N 809 809 809 809 809 806 765 749 792
Mean Late Treatment 0.287 0.612 0.527 13.11 23.64 0.815 0.751

Notes: Outcome data source: 2010 long-term evaluation survey. Variables are measured using the 2010 individual survey instrument with the exception of marital status measured in the
household instrument. Regressions include males or females 9-12 years old at the start of the program in November 2000, weighted to account for sampling and attrition providing
population estimates of the study area. The differential ITT results compare early to late treatment groups in 2010. Age of menarche is reversed when it is included in the fertility and
marriage family. BMI is not available for men. BMI included only for women not pregnant at the time of measurement. The family z-scores are calculated by averaging the z-score for
the individual components with the average calculated even if some components are missing. Individual component z-scores are calculated using the mean and standard deviation of the
late treatment group. Controls include three-month age group indicators and indicator variables for grades completed at baseline, stratification and region. Standard errors clustered at the
locality level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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TABLE 6: 2010 LONG-TERM EXPERIMENTAL DIFFERENTIALS FOR SOCIO-EMOTIONAL FAMILY
COMPONENTS, 9—12 COHORT BY SEX

Family Socio-emotional Family Components
Z-Score . " :
Optimism Positive Negative Stress
Self-perception  Self-perception
1) ) 3) “4) (©)
Panel A: Males
ITT 0.053 0.287%** 0.249** 0.155%* 0.170%*
(0.039) (0.078) (0.093) (0.086) (0.071)
N 900 900 900 900 900
Panel B: Females
ITT -0.053 0.022 -0.012 0.153%* 0.069
(0.050) (0.064) (0.092) (0.084) (0.083)
N 821 821 821 821 821

Notes: Outcome data source: 2010 long-term evaluation individual survey instrument. Regressions include males or
females 9—12 years old at the start of the program in November 2000, weighted to account for sampling and attrition
providing population estimates of the study area. The differential ITT results compare early to late treatment groups in
2010. Socio-emotional components are the first four factors resulting from exploratory factor analysis of all socio-
emotional questions. The family z-score is calculated by averaging the z-score for the four individual components (after
reversing signs for negatively oriented self-perception and stress). Individual component z-scores are calculated using the
mean and standard deviation of the late treatment group. Controls include three-month age group indicators and indicator
variables for grades completed at baseline, stratification and region. Standard errors clustered at the locality level are in

parentheses. *** p<0.01, ** p<0.05, * p<0.10.

42



TABLE 7: 2010 LONG-TERM EXPERIMENTAL DIFFERENTIALS FOR ALL FAMILIES,
TwO-YEAR COHORTS BY SEX

Labor Market Earnings Family Schooling Learning Fertility and Socio-
Participation Z-Score Family Family Marriage Emotional
Family Rank Absolute Z-Score  Z-Score Family Family
Z-Score (5 % Trim) Z-score Z-Score
& 2 3) “ ®) (6) (7
Panel A: 7-8-Year-old Males
ITT 0.131 0.160 0.097 -0.008 -0.041 -0.117 -0.013
(0.091) (0.096) (0.091) (0.079) (0.080) (0.153) (0.045)
N 498 498 496 498 499 548 492
Panel B: 9—10-Year-old Males
ITT 0.213%** 0.173* 0.183%* 0.126%* 0.173* -0.030 0.001
(0.079) (0.090) (0.079) (0.058) (0.092) (0.072) (0.061)
N 466 466 463 467 430 430 427
Panel C: 11-12-Year-old Males
ITT 0.341*** 0.220%** 0.208* 0.066 0.187%* -0.062 0.094**
(0.110) (0.071) (0.106) (0.078) (0.079) (0.082) (0.045)
N 540 540 534 540 477 477 473

Panel D: 7-8-Year-old Females

ITT 0.097 0.076 0.060 0.046 0.079 -0.001 0.079
(0.101) (0.097) (0.102) (0.073) (0.096) (0.079) (0.062)

N 505 505 502 505 478 473 477

Panel E: 9—10-Year-old Females

ITT 0.119 0.120 0.146%* 0.100 0.085 -0.240%** 0.011
(0.077) (0.079) (0.081) (0.077) (0.069) (0.076) (0.061)

N 403 403 399 403 380 374 377

Panel F: 11-12-Year-old Females

ITT 0.184* 0.088 0.026 0.100* -0.086 -0.095 -0.118*
(0.099) (0.087) (0.088) (0.058) (0.069) (0.069) (0.060)

N 485 485 479 485 447 435 444

Panel G: P-value of Difference between 7—8 and 9—12 cohorts
Males 0.002 0.019 0.049 0.012 0.012 0.329 0.390
Females 0.068 0.193 0.272 0.024 0911 0.032 0.939

Notes: Outcome data source: 2010 long-term evaluation survey. Individual-level variables in columns 1-4 measured using the 2010
household survey instrument, in columns 5 and 7 using the 2010 individual survey instrument, and in column 6 using both. Regressions
include males or females of the indicated ages at the start of the program in November 2000, weighted to account for sampling and
attrition providing population estimates of the study area. The differential ITT results compare early to late treatment groups in 2010.
Family z-scores are calculated by averaging the z-score for the individual components in each family, with individual z-scores calculated
using the mean and standard deviation of the late treatment group. The fertility family is different for males versus females. Controls
include three-month age group indicators and indicator variables for grades completed at baseline, stratification and region. Standard errors
clustered at the locality level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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TABLE 8: 2002 AND 2004 AVERAGE ENROLLMENT RATES, TWO-YEAR COHORTS BY SEX

Males Females
7-8 9-10 11-12 7-8 9-10 11-12
2002 Early Treatment 1.00 0.97 0.92 0.95 1.00 0.96
2004 Late Treatment 0.95 0.89 0.58 0.97 0.86 0.68

Notes: Outcome data source: 2002 and 2004 short-term evaluation surveys. Means are based on males or females with
the indicated age at the start of the program in November 2000, weighted to account for sampling in the short-term
evaluation survey providing population estimates of the study area.

TABLE 9: 2002 AND 2004 SHORT-TERM EXPERIMENTAL DIFFERENTIALS FOR EDUCATION,

9—12 COHORT BY SEX

Grades Completed Enrolled Regularly attended Read and
Completed  Grade 4 =1 School > 85% Write =1
(years) =1 of Time =1
1) (2) 3) 4) (5)
Panel A: Males 2002
ITT 0.361%*** 0.053* 0.182%** 0.360%** 0.150%**
(0.094) (0.031) (0.042) (0.055) (0.034)
N 475 475 475 475 475
Mean LT 2.396 0.277 0.733 0.544 0.735
Panel B: Males 2004
ITT 0.487%** 0.086* -0.049 -0.100 0.124%%*=*
(0.155) (0.045) (0.063) (0.066) (0.029)
N 458 458 458 458 458
Mean LT 3.585 0.536 0.626 0.564 0.815
Panel C: Females 2002
ITT 0.266%** 0.048* 0.099%*** 0.177%** 0.096%**
(0.048) (0.025) (0.019) (0.027) (0.029)
N 450 450 450 450 450
Mean LT 2.952 0.343 0.875 0.781 0.845
Panel D: Females 2004
ITT 0.573%** 0.184%** (. 14]1*** -0.149%** 0.032
(0.117) (0.036) (0.051) (0.060) (0.022)
N 394 394 394 394 394
Mean LT 4.357 0.665 0.766 0.682 0.930

Notes: Outcome data source: 2002 and 2004 short-term evaluation surveys. Regressions include males or
females ages 9—12 at the start of the program in November 2000, weighted to account for sampling in the
short-term evaluation survey providing population estimates of the study area. (Results for other age
groups shown in Appendix Table A7). The differential ITT results compare early to late treatment groups.
The late treatment group began receiving the program in 2003 so that the ITT captures absolute effects in
2002, and short-term differential effects in 2004. Mean LT refers to mean in the late treatment group.
Grades completed reflect the completed school year prior to each survey year. Attended school for more
than 85% of the time is measured over the previous month and is zero for those who were not enrolled in
school at the time. Controls include three-month age group indicators and indicator variables for grades
completed at baseline, stratification and region. Standard errors clustered at the locality level are in
parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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TABLE 10: 2002 AND 2004 SHORT-TERM EXPERIMENTAL DIFFERENTIALS FOR CONSUMPTION,

HOUSEHOLDS OF 9—12 COHORT CHILDREN BY SEX

Log Food Share of Food Consumption On:
Conmémp"uon Animal  Fruit and Staples Other
per Capita Protein ~ Vegetables Food
(@) 2 3) “) (%)
Panel A: Males 2002
ITT 0.354%** 0.046** 0.041***  -0.082%** -0.005
(0.085) (0.018) (0.007) (0.020) (0.012)
N 500 500 500 500 500
Mean LT 7.309 0.206 0.054 0.534 0.206
Panel B: Males 2004
ITT -0.273%** -0.001 -0.000 0.009 -0.005
(0.068) (0.016) (0.008) (0.016) (0.012)
N 490 494 494 494 494
Mean LT 8.012 0.201 0.085 0.512 0.196
Panel C: Females 2002
ITT 0.345%** 0.054%** 0.042***  -0.074***  -0.023**
(0.083) (0.013) (0.007) (0.018) (0.009)
N 475 475 475 475 475
Mean LT 7.343 0.216 0.059 0.508 0.216
Panel D: Females 2004
ITT -0.133** -0.037** 0.004 0.023 0.015%*
(0.065) (0.015) (0.011) (0.018) (0.008)
N 459 465 465 465 465
Mean LT 7.827 0.179 0.089 0.530 0.201

Notes: Outcome data source: 2002 and 2004 short-term evaluation surveys. Regressions include households
with females ages 9—12 at the start of the program in November 2000, weighted to account for sampling in
the short-term evaluation survey providing population estimates of households with boys (girls) this age in
the study area. The differential ITT results compare early to late treatment groups. The late treatment group
began receiving the program in 2003 so that the ITT captures absolute effects in 2002, and short-term
differential effects in 2004. Mean LT refers to mean in the late treatment group. Food consumption is
measured as the total value of purchased and otherwise obtained food using a comprehensive food
consumption module (Maluccio and Flores, 2005). Controls include three-month age group indicators and
indicator variables for grades completed at baseline, stratification and region. Standard errors clustered at the
locality level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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