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EXECUTIVE SUMMARY

The BRIGHT program was designed to improve the atloical outcomes of children in
Burkina Fasg.lts primary focus was girls, and it was implemenite 132 villages throughout
the 10 provinces of the country in which the emnalht rates of girls were lowest. The first phase
of the program (BRIGHT 1) operated from 2005 to @Mder the Burkina Faso Threshold
Program (TP) and consisted of constructing prinsahools with three classrooms and
implementing a set of complementary interventidrescontinue the success of BRIGHT I, the
government of Burkina Faso extended it, using $adlBon in compact funding. This second
phase of BRIGHT (BRIGHT II) was implemented from08Qo September 2012 and consisted
of constructing three additional classrooms fodgsa4 through 6 in the original 132 villages
and continuing the complementary interventions begjuring the first three years of the
program? (The text box that appears later in this exeeust'mmary provides details of these
interventions.) A consortium of non-governmentaamizations (NGOs) led by Plan
International and including Catholic Relief Serdd€RS), Tin Tua, and the Forum for African
Women Educationalists (FAWE), implemented all comgras of BRIGHT | and BRIGHT I
under the supervision of U.S Agency for Internagiddevelopment (USAID).

A three-year impact evaluation of BRIGHT | usin@08 survey data (Levy et al. 2009;
Kazianga et al. 2013jound positive impacts on school enrollment arsdl $eores for both boys
and girls. Similarly, the seven-year impact evabhrabf BRIGHT using 2012 survey data
(Kazianga et al. 2016) found statistically sigrafi¢ positive impacts on enroliment and test
scores, with larger impacts for girls than for hofkhough no statistically significant impacts
on child health outcomes were found, the seven4yedings showed that the program reduced
the number of children engaged in various houseadtidities® The current report documents
the impacts ten years after the start of the BRIQibigram using a survey conducted in 2015. It
presents the impacts on enrollment, test scordd, lebor, and young adult outcomes. We also
conducted a limited cost-effectiveness and cosefiteamnalysis of the additional funds expended
in villages selected for the BRIGHT program relatte those that were not selected (the
research design does not allow us to do it foofalhe funds expended on BRIGHT). The
evaluation was conducted by an independent researthactor, Mathematica Policy Research,
and two consultants, Harounan Kazianga from Oklah&tate University and Leigh Linden
from the University of Texas at Austin. Data foe tkevaluation were collected by a Burkinabé

! The official name of the BRIGHT program is “Burkiné Response to Improve Girl's Chances to Succeed.”

2 A compact is a multi-year funding agreement betwdlennium Challenge Corporation (MCC) and the
government of an eligible country targeting spegqifiograms that aim to reduce poverty and stimatsmomic
growth.

3 During the TP, the program was known as BRIGHfh¢; extension under the compact is known as BRIGHT

4 Kazianga et al. (2013) is the version of Levyle{2009) that was published in a peer-reviewedlandc journal.
Kazianga et al. (2013) incorporates some minor angments to the statistical models that were useavy et al.
(2009), but the results of both analyses are alidesttical. For this report, we have also incorpedahe
improvements in methodology that were used in Kagaeet al. (2013).

5 The impact of BRIGHT on the amount of time chilalspend on various household activities were nihaged
for the seven-year evaluation because the 2012gutata did not collect this information.
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EXECUTIVE SUMMARY MATHEMATICA POLICY RESEARCH

data collection firm, the Laboratoire d’Analyse Qtitative Appliquée au Développement-Sahel
(LAQAD-S), hired by Mathematica Policy Research.

The BRIGHT program consisted of constructing 132 primary schools and developing
a set of complementary interventions designed to increase girls' esmblates. The
schools were based on a model that consists of three classrooms, housing for three
teachers, and separate latrines for boys and girls. The schools' locationseach
selected village were deliberately chosen because they were near aouate, and a
borehole was installed close by. Three classrooms (grades 1-3) were badhiof the
132 schools between 2005 and 2008; three additional classrooms (grades 4-6) were built
in each school between 2009 and 2012. The complementary interventions carried out
during the seven years included:

» School canteens (daily meals for allPaily meals were offered to all boys and girls
who attended school.

» Take-home rations.Girls who had a 90 percent attendance rate received 5 kilograms of
dry cereal each month to take home.

» School kits and textbooksTextbooks and school supplies were given to all students.

* Mobilization campaign. The mobilization campaign brought together communities and
stakeholders in the education system to discuss the issues involved inireand tm
girls' education. The campaign included informational meetings; datwedn-
canvassing; providing gender-sensitivity training to ministry officipedagogical
inspectors, teachers, and community members; instituting girlsagoluday; radio
broadcasts; posters; and providing awards for female teachers.

» Literacy. The literacy program had both adult literacy training and mentoringrfer g
For all project years, Tin Tua organized adult literacy trainingtaining for student
mothers/female role models.

» Local partner capacity building. Training included local officials in the Ministry of
Basic Education (MEBA), monitors for bisongos (child care centers), anddes.
Specific training included completing school registers.

A. Overview of the evaluation

The impact evaluation sought to answer five keystjaes:

What was the impact of BRIGHT on school enrollment?
What was the impact of the program on learning?
What was the impact of BRIGHT on outcomes relatechild labor?

What was the impact of the program on young adutitmmes, such as employment, marital
status, and whether they have children?

p wDdPF

5. Were the impacts different for girls than for boys?

Xiv
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Other reports have documented that, by and langepriogram was implemented as
intended, Levy et al. (2009) and Kazianga et al. (2013) hdmeumented the short-term (three
years after the start of the implementation) impaahd Kazianga et al. (2016) have documented
the impacts of the program seven years after imgigation. This evaluation focuses on
assessing the impacts of the program ten yearnsthétestart of the implementation.

An impact evaluation estimates program impactsdakisg to compare what happened to
the beneficiaries of the program relative to whatild have happened to the beneficiaries in the
absence of the program. In this evaluation, tores® the program’s impacts, we assess how
children in BRIGHT villages fared relative to holel would have fared had BRIGHT not been
implemented. This assessment is important becawsevethout BRIGHT, enrollment likely
would have increased in the 132 villages in whtchas implemented. In fact, school
construction and enrollment were both increasingnduhe period before implementation of
BRIGHT. For example, the government of Burkina Hasmched a 10-year (2002—2011) Basic
Education Development Plan (PDDEB) aimed at inénggaccess to education, improving
education quality, and building capacity throughstoucting and restoring schools, along with
several initiatives to promote girls’ education.

Hence, our ability to assess BRIGHT's success dipen whether and to what extent we
can ascertain any part of the improvement in edoralt outcomes in the 132 BRIGHT villages
was due to the program and what would have occaved if the program had not been
implemented.

1. Evaluation design

The evaluation design involved comparing childmethie villages selected for BRIGHT
(participant group) with children in the villagdsat applied to participate in BRIGHT but were
not chosen (comparison group). The statisticalrtegle used to estimate program impacts is
called regression discontinuity (RD). It takes atage of the fact that all 293 villages that
applied to the program were given an eligibilitpseby the Burkina Faso MEBA based on their
potential to improve girls’ educational outcomeés;ampares villages that scored just high
enough to receive the program to those that sqastdbelow the level necessary to receive it.

2. Data collection

Evaluation data for the 10-year impacts on theigipeint and comparison groups were
collected between April and May in 2015 by a Budté data collection firm, LAQAD-S, with
oversight from Mathematica, from the following sces:

* A household survey included questions on the chenatics and possessions of households,
children’s educational outcomes (such as enrollraadtattendance), parents’ perceptions
of education, and the extent to which any childrethe household worked. The young adult
module was a new addition to the 2015 survey; & administered to all household
members between the ages of 13 and 22. It contguestions about their employment,

6 See “BRIGHT Project Final Evaluation Report” (CERPES 2008) and “Threshold Country Program Final
Report” (USAID 2009).
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marriage, and any children they might have had.résponse rate for the household survey
was 99.85 percent; the survey was completed aR3hbuseholds

Tests on math and French were administered tdédlren and young adults ages 6 to 22
who lived in the households interviewed in the lehadd survey, regardless of school
enrollment. These tests were administered immdgiafeer the household survey. The
guestions came from Burkina Faso primary educdaatbooks for grades 1through 6. A
total of 31,419 children and young adults tookriegh assessment and 31,450 took the
French assessment.

A school survey collected information on the phgbiafrastructure and supplies as well as
the characteristics of the personnel of primarysthlocated within 10 kilometers of the
sampled villages that children from the househaldey reportedly attended as well as all
of the secondary schools in the department in waishmpled village was located. The
survey also collected attendance and enrollmeat foatchildren who were enrolled in the
school, as reported by parents in the householaggur his survey collected information
from 332 primary schools and 103 secondary schools

This evaluation also used application data fromfones collected in early 2005 by MEBA
officials from each of the 293 villages. This infeation was used to compute the eligibility
score which, in turn, determined which villages eveligible to participate in the BRIGHT
program.

Differences in school characteristics

BRIGHT was designed to improve the educational@utes of children in Burkina Faso by

providing schools nearby in which to enroll anddmguring that the schools have better
infrastructure and resources. The schools are Wiitit“girl-friendly” features (for example,
gender-specific latrines) to improve educationdatomes for girls. Therefore, we begin by
examining the differences in characteristics obst$ in villages selected for BRIGHT and
those not selected. This analysis allows us tosagbe intervention at the time of this evaluation
and establish whether the BRIGHT schools have sigstdheir superior quality ten years after
the start of the intervention. The key findings asdollows:

Villages selected for BRIGHT are more likely to bavschool, and these schools are more
accessible than those attended by children in ot villages. However, the differences
in the availability and the accessibility of schoale lower than in previous evaluations.

Schools in villages selected for BRIGHT have sigaifitly better educational infrastructure
and resources, but these differences have alseakss over time.

Schools in villages selected for BRIGHT have mechers, although the qualifications of
the teachers are not significantly different frdmode in the schools in unselected villages.
These results are similar to those observed iniqus\evaluations.

Even though the program has ended, BRIGHT sch@uls heen largely successful in
sustaining the girl-friendly characteristics thare incorporated as part of the BRIGHT
implementation. However, the characteristics ase frominent than what we observed in
2012.
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C. Impacts of the BRIGHT program

BRIGHT continued to have large positive impacts orschool enrollment ten years after
the start of the program, but the magnitude of thampacts have declined since 2008 and
2012.Self-reported enrollment of children in the villageelected for BRIGHT was 6.0
percentage points higher compared to the unseledtages (Table ES.1). This is a large
impact, given that 91.5 percent of the unselecikapes also had a school. However, this impact
is smaller than the 15.4 and 20 percentage pomadts observed in 2012 and 2008,
respectively.

BRIGHT continued to have positive impacts on testcores ten years after the start of
the program, but again, the magnitude of the impad have declined sionce 2008 and 2012.
Students in villages selected for the BRIGHT progszored 0.19 standard deviations higher
than students in unselected villages (Table ESHik positive impact is consistent across the
math and French sections of the exam. Impactsstrsteres were higher in 2008 and 2012, 0.41
and 0.29 standard deviations, respectively.

Table ES.1. Ten-year impacts of the BRIGHT program on enroliment and test
scores

Self-reported enroliment 37.9% 31.9% 6.0 pp*** 34,471
Test scores 0.11 -0.09 0.19*** 30,474

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).
Notes:  Test scores are measured in standard deviations of student achievement.
**Coefficient statistically significant at the 1% significance level.

BRIGHT had no impacts on the number of children engged in labor activities in the
past week.The program had reduced the number of childrengadya household activities in
which children in Burkina Faso normally participatehe three and the seven year evaluations,
but we did not find any significant differencesparticipation in any of the children’s labor
activities ten years after the start of the prog(aable ES.2J.

7 We also investigated the impact on the hours eedjaglabor activities and similarly found no sifigant impacts
of the BRIGHT program (results reported in Chaptgr
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Table ES.2. Ten-year impacts of the BRIGHT program on child labor activities

Selected Unselected Estimated
Dependent variables WIEGES WIEGLES differences
Firewood 34.8% 34.8% 0.0 pp
Cleaning 40.9% 41.9% -1.0 pp
Fetch water 61.3% 62.1% -0.8 pp
Watch siblings 30.7% 31.6% -1.0 pp
Tend animals 22.9% 24.5% -1.6 pp
Fieldwork 14.8% 15.6% -0.8 pp
Shopping 35.6% 35.6% 0.0 pp
Overall labor index (standard deviation) -0.03 0.00 -0.03

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).
Notes:  Sample size varies between 32,640 and 32,770.

pp = percentage points.

No coefficients of estimated differences are statistically significant.

BRIGHT increased primary school completion rates ad current enrollment in school,
and decreased employment and marriage rates for yoig women and had similar impacts
on the completion rates, enroliment, and employmenttes of young menFor young women
ages 13 to 22, primary school completion ratesem®ed by 13.5 percentage points, enrollment
increased by 10.3 percentage points while employiaeth marriage rates declined by 5.6 and
6.3 percentage points (Table ES.3). For men agés 23, primary school completion rates
increased by 8.8 percentage points, enrolimenéased by 5.5 percentage points while
employment declined by 5.6 percentage points (iageris uncommon for young men) (Table
ES.3).

Table ES.3. Ten-year impacts of the BRIGHT program on young adult
outcomes

Selected Unselected Estimated
villages WIEGES impacts
Panel A: Females
Completed primary school 22.9% 9.4% 13.5 pp***
Self-reported current school enrollment 32.6% 22.3% 10.3 pp***
Currently employed 36.8% 42.4% -5.5 pp***
Currently married 32.7% 39.0% -6.3 pp***
Panel B: Males
Completed primary school 39.1% 30.3% 8.8 pp***
Self-reported current school enrollment 30.3% 24.8% 5.5 pp***
Currently employed 50.1% 55.7% -5.6 pp***
Currently married 5.5% 5.5% 0.0 pp

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).

Notes:  Sample of respondents 13—-22 years of age in 2015. Respondents who listed “student” as their job are not
considered to be currently employed.

pp = percentage points.
**Coefficient statistically significant at the 1% significance level.
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BRIGHT had positive impacts on enrollment and tesscores for both girls and boys,
with larger impacts on girls, and modest negativennpacts on child labor for girls. Girls’
enrollment increased by 5.4 percentage points thare boys’ did, and girls’ test scores
increased by 0.08 standard deviations more (TaBld)EThe program was successful in
modestly reducing the work index for girls by 0€i&ndard deviations, but there was no
differential impact between the girls and the b@iable ES.4).

Table ES.4. Differential ten-year impacts of the BRIGHT program on girls
compared to boys

Self-reported enroliment 8.8 pp*** 3.4 pp** 5.4 pp***
Total test score (standard 0.23*** 0.15%** 0.08***
deviation)

Overall labor index (standard -0.05* -0.03 -0.02
deviation)

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).
*[x[x**Coefficient statistically significant at the 10%/5%/1% significance level.

D. Benefits of the BRIGHT program compared to costs

To begin to understand whether the positive impattee BRIGHT program are worth the
costs, we conducted cost-effectiveness and beresitanalyses. However, we conducted these
analyses within the constraints imposed by thearebedesign. Because the treatment effect
estimates reflect the impact of being selectefBRIGHT school relative to the educational
opportunities that exist in the unselected villages can estimate the cost-effectiveness and
benefits only for the costs incurred in villagekested for BRIGHT relative to the expenditures
on schools in unselected villages. In other wondsassess the effectiveness and benefits of only
the additional costs that were expended in thetslevillages due to the much higher costs of
BRIGHT school construction in these villages. Owthodology does not allow us to assess, for
example, the effectiveness or benefits associatddtiae total costs expended on BRIGHT by
the MCC. In addition, data on the actual realizatiates and associated costs of some of the
complementary activities were not available. Thhe,additional costs expended in the selected
villages are underestimated. Specifically, aboup&&ent of the actual investment in BRIGHT
by MCC is accounted for in the cost analysis.

Another limitation is that analyses of this kindually require a number of assumptions.
Some of the assumptions involve the value of véggthat we cannot precisely determine from
the data available to us. If the results of thdymisare sensitive to the assumed value of one or
more of these parameters, it is necessary to agsedggree to which the results change under
different assumptions about the parameter’s value.

For the cost-effectiveness analysis, the primanys®of uncertainty is the cost of the
traditional (non-BRIGHT) government schools thatstitute the educational expenditures in
most of the villages not selected for the BRIGH®gram. Unfortunately, we received two
estimates of the cost of traditional governmenbsthfrom the Burkinabé government—one 2.4
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times higher than the other—and we have no waterthine which is more appropriate for our
sample. As a result, we calculate the cost-effeags using both the high and low estimates.

The cost-benefit analysis is also affected by tieettainty about the cost of the traditional
government schools. Additionally, it requires cétions of the monetary value of the benefits
that accrue to selected villages. To estimate wesassume that the only benefits from the
BRIGHT program are higher earnings when childreterethe labor market—through higher
wages or self-employment—due to achieving moresyefischooling in school. The increase in
earnings that results from attending school foadditional year is typically called the “returns
to schooling.” Using Burkinabé census data, we firat the returns to schooling in Burkina
Faso seem to vary significantly. As a result, idifdn to considering two possible costs for the
traditional government schools, we also considéredpossible values for the returns to
schooling—a high value (16 percent per grade) aogvavalue (7 percent per grade).

First, we estimate the cost-effectiveness of thé@R program. Cost-effectiveness
measures estimate the cost per unit of impact. isectne decision to enroll a child is one that
parents make each year, we assume that only onefydee program is necessary to observe
impacts on enrolment in a given year. Thus, weutale the cost-effectiveness of enrollment on
a per-year basis assuming that the cost necessgenerate the observed enroliment effect is a
yearly average of the additional costs expendddariO-year period, from the beginning of the
project through the 2015 survey. At the same tiweeassume that the entire 6 years of exposure
(grades 1-6) to the program is necessary to obsieeviearning effect reflected by the impact on
test scores and therefore calculate the cost-efégEss of test scores on a 6-year basis.

For enrollment, we estimate the cost of enrollirgirele additional child in school for one
year—the cost per child-year of school. The cofgtetiveness of the BRIGHT program for
enrollment was $245.78 per child-year of enrollmamder the high-cost scenario and $357.31
under the low-cost scenario. The estimates forsiastes are $46.57 and $67.70, respectively, to
increase an average children’s test scores byath-bf a standard deviation (Table ES.5).
Relative to other programs that target changesiallenent and test scores, these estimates
place BRIGHT among the more expensive interventions

Table ES.5. Cost-effectiveness estimates of the BRIGHT program

Enrollment (one additional student-year)? $245.78 $357.31

Test scores (one-tenth of a standard

deviation in six years)P $46.57 $67.70
Notes:

a The cost-effectiveness for enrollment is calculated by dividing the differences in yearly costs between selected and
unselected villages by the estimated impacts on enroliment.

b The cost-effectiveness of changes in test scores, is calculated by dividing the differences in six-year costs between
selected and unselected villages by the estimated impacts on test scores and additionally dividing the result by 10 to
express the estimate in terms of the cost per one-tenth of a standard deviation.
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Next, we estimate three different benefit-cost measthat directly compare the benefits
and costs of the BRIGHT program. To do so, we datetthe value of the benefits and the costs
of the intervention at the point that the progrdants, using a concept called net present value.
We do this so we can compare the costs and theugabienefits of the intervention, which
accrue at different points in time, in the sameetperiod. The calculation of the net present
values of the costs and benefits is done using@dnt rate, which measures the return an
amount of money would have yielded if it had beerested instead of being spent on the
program or paid to an individual as earnings.

The net present values of the benefits and the emstthen used to calculate the first two
measures that compare the benefits and costs 8RH8HT program. The first is the net
benefits, which we calculate by subtracting thepnesent value of the costs of the intervention
from the net present value of the benefits. Thesgeneasure is the benefit-cost ratio, which we
calculate by dividing the net present value oflibaefits of the intervention by the net present
value of the costs. If the benefits exceed thesctise net benefits are positive and the benefit-
cost ratio is greater than one. For BRIGHT, thehagiefits are negative and the benefit-cost
ratios are less than one (Table ES.5).

The final benefit-cost measure is the economicateturn (ERR). Instead of using a pre-
specified discount rate to calculate net preseliegaof benefits and costs, we estimate the ERR
of the intervention as the discount rate at whiehriet benefits are equal to zero. In other words,
the ERR is the discount rate at which the net mtegs&lue of the benefits of the intervention is
equal to the net present value of the cost. Thmattd ERRs of the BRIGHT program range
from 3 percent to 8 percent. When the returns hoaking are high, the ERRs are 8 percent in
the high-cost scenario and 6 percent in the low-sosnario. When returns to schooling are low,
the respective ERRs are 4 percent in the highsmestario and 3 percent in the low-cost scenario
(Table ES.6).

The ERR can be interpreted as the return on inva#irof a program; if the ERR is too
low, the program may be deemed insufficiently picitke to justify. For developing countries,
MCC considers 10 percent the threshold during thening phase to determine whether its
investments in a compact country will yield suféiot returns for the country’s citizens (MCC
2013). Although no estimate above was as highed@hpercent threshold, they provide useful
information for considering future programs in terof sensitivity of the ERR estimates.
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Table ES.6. Benefit-cost estimates of the BRIGHT program

Benefit Scenarios

High returns to schooling Low returns to schooling

Panel A: High traditional government school cost

Net benefits 2 -$40,783 -$89,135
Benefit-cost ratio P 0.68 0.30
ERR¢ 8% 4%

Panel B: Low traditional government school cost

Net benefits 2 -$108,691 -$157,043
Benefit-cost ratio P 0.44 0.19
ERR¢ 6% 3%

a Calculated by subtracting total costs from total benefits.
b Calculated by dividing total benefits by total costs.
¢ The discount rate at which the net benefits are equal to zero.

Finally, it is important to note that the estimaté&£RR above are likely to be different than the
true ERR because both the costs and the benefite &RIGHT program are underestimated.
The additional costs incurred in the villages selédor BRIGHT is underestimated because data
on the actual realization rates and associated@ cbstome of the complementary activities were
not available. On the benefit side, to estimatedabarket benefits of BRIGHT, we convert
highest grade achieved to future earnings. Althotighk incorporates the effects of BRIGHT on
enrollment, it only incorporates the effects ort sedres to the extent higher test scores results i
progressing to higher grade levels, which is likelye the case at the primary school level.
However, if higher test scores are indicative dfdydearning that results in additional earnings
in the labor market, it is not taken into accoumbur benefit calculatiohWe also do not

account for potential benefits, such as spillovanrddits to siblings in the same household,
reduced household work, better citizenship, andrabatcomes that are not directly valued in the
labor market.

81f BRIGHT’s impact on test scores results in sntddo be more likely to enter school and progtessgher grade
levels, then the effect on test scores would bieedyicaptured by the effect on grade progresdiomhat case,
including both the benefits of highest grade aahieand test scores would have the risk of douhletong the
benefits.
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I. INTRODUCTION

From 2005 through 2008, the Millennium Challengepooation (MCC) funded a two-year
Threshold Program (TP) to increase educationahatint of girls in Burkina Faso by
constructing primary schools with classrooms fadgs 1 through 3 and providing
complementary interventions. The program, knowthasBurkinabé Response to Improve Girl’s
Chances to Succeed, or BRIGHT, was implemente@2rdral villages located in the 10
provinces in Burkina Faso with the lowest enrolltnetes among girls. The initial short-term
impact evaluation of BRIGHT using data from a 2808vey (see Levy et al. 2009; Kazianga et
al. 2013) found positive impacts on school enrofitrend test scores for both boys and girls, 5
to 12 years old, three years after the programisdh. Encouraged by the positive impacts, but
concerned they would be short-lived, the governméBurkina Faso decided to extend the
program in 2008. This extension, which consistedoofstructing three additional classrooms for
grades 4 through 6 in the original 132 villages aontinuing the complementary interventions,
was implemented between 2009 and 2012. During Bhehke initial phase of the program was
known as BRIGHT I; the extension has been knowBRIGHT II.

MCC hired Mathematica Policy Research to conduagy@ous independent impact
evaluation of BRIGHT using two additional roundsdatta collection. The impact evaluation
using the first of these two rounds of data coitectn 2012 (Kazianga et al. 2016) found
statistically significant positive impacts for alien 6 to 17 years old on enroliment and test
scores, as well as a reduction of child labor inotes household activities, seven years after the
start of the BRIGHT program. The current impactlezon uses data from the second
additional round of data collection that occurne@015. This impact evaluation assesses
whether the program affected the school enrollmeteéndance, academic performance, and
other outcomes of children and young people 6 tge2i2s of age in the 132 villages where
BRIGHT was implemented and the extent to which deaurs. The evaluation team members
included Harounan Kazianga at Oklahoma State Usityeaind Leigh Linden at the University
of Texas.

In this report, we present details on the evalmatiesign of the BRIGHT program and
impact findings from the evaluation 10 years afiter program's launch, using the 2015
household and school surveys. Although BRIGHT fedusn increasing girls’ enrollment and
educational attainment, this analysis looks at owpments in outcomes for both boys and girls.
We begin this chapter by discussing the contextriofiary schooling in Burkina Faso. Next, we
briefly summarize the findings from the previousitierm evaluation, then provide details on
the extensions to the program implemented sinc® 20@ the program’s logic and links to
economic rates of return. Finally, we review therkture and discuss the evidence gap filled by
the current evaluation.

A. Primary schooling context in Burkina Faso

Primary school enroliment rates in Burkina Fasoensnong the lowest in the world in the
1970s. Despite making good progress during the mextlecades, the gross enrollment rate at
the beginning of this century (in 2001) was 46.&pset and the primary school completion rate
was 26.7 percent (Table I.1). Also, Burkina Fagwismary enrollment rate in 2001 was one of
the lowest in the West Africa region (Figure |.Moreover, there was a substantial gap between
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the enrollment rates of boys (53.7 percent) and ¢88.9 percent) in 2001 (Table 1.2). In this
context, the government of Burkina Faso began geHd(2002—-2011) Basic Education
Development Plan (PDDEB) aimed at increasing adoesducation, improving education
quality, and building capacity through constructargl restoring schools, along with several
initiatives to promote girls’ education.

The country has made some remarkable progress iyetlrs since conceiving that plan.
Gross enrollment rates in primary schools grew fddi percent in 2001 to 86.9 percent in
2014. (Table I.1). During the same period, the prirschool completion rate grew from 26.7
percent to 60.5 percent. Moreover, the gap betweeenrollment rates of boys and girls also
narrowed substantially (Table 1.1). NevertheleagkiBia Faso’s primary enrollment rate still
remains one of the lowest in the West Africa redieigure 1.1).

Table 1.1. Evolution of completion of primary education: Burkina Faso, 1971-
2014

Gross enrollment rates (%) Completion of primary education (%)

Gross intake ratio to the

Primary last grade of primary
Academic year All WEIES Female All WEIES Females
2014 86.9 88.7 85.1 60.5 59.0 62.1
2013 85.3 87.2 83.3 62.1 62.2 62.1
2012 83.7 86.3 80.9 57.2 58.7 55.8
2011 81.3 84.6 77.9 N.A. N.A. N.A.
2006 62.1 68.2 55.8 32.8 36.6 28.9
2001 46.4 53.7 38.9 26.7 31.6 21.6
1996 41.0 49.0 32.6 22.6 27.0 18.0
1991 33.7 70.9 26.3 20.0 24.6 15.1
1986 27.8 34.5 20.8 N.A. N.A. N.A.
1981 18.5 23.0 13.8 10.3 13.2 7.3
1976 14.6 18.1 11.0 7.6 9.6 5.4
1971 12.2 15.3 9.0 7.2 9.6 4.7

Source: United Nations Educational, Scientific and Cultural Organization (UNESCO) Institute for Statistics
(http://www.uis.unesco.org/Pages/default.aspx), accessed December 4, 2015.

Note: N.A. = data not available.
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Figure 1.1. Gross enroliment ratios in primary and secondary education, both
sexes: West Africa, 2014 (%)
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Source: UNESCO Institute for Statistics (http://www.uis.unesco.org/Pages/default.aspx), accessed January 14,
2016.

The implementation of BRIGHT took place in this text, beginning in 2005, and as part of
the larger plan of the Burkina Faso governmeniriprove education outcomes in the country.
The 10 provinces where BRIGHT was implemented aebset of the 20 provinces where
PDDEB operated. However, school construction wakespread in Burkina Faso even before
PDDEB. The average number of schools in each pcevimcreased between 1998 and 2004, and
more than tripled in the BRIGHT provinces, althowghool construction likely accelerated in
the later years partly because of PDDEB (Figure TRBe average number of schools has also
increased steadily in the last 10 years in botkipo®s.
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Figure 1.2. Average number of schools: BRIGHT provinces and Non-BRIGHT
provinces
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Source: Burkina Faso Ministry of Basic Education (MEBA).

Children in Burkina Faso are supposed to attendamy school for six years, when they are
between the ages of 6 and 12. However, many childre older than 12 years old when they
complete primary school because they entered tatoarepeated grades. A national exam at
the end of the sixth year of primary school deteesiadvancement to the secondary level.
Schooling is legally mandatory for children untijeal6, but the law is rarely enforced,
especially in rural areas, due to various factoduding an inadequate number of schools.
Households incur the opportunity costs of the fsdheir children’s time in household labor
activities when they send their children to schémbddition, they often bear the costs of some
school-related direct expenses, even though primargol is officially free.

B. Overview of the short-term impacts of BRIGHT

BRIGHT | was designed and implemented in the cdrdescribed above to improve the
educational outcomes of children in Burkina Faspeeially girls. It consisted of constructing
primary schools with three classrooms for gradas 3 and implementing a set of
complementary interventions, including separatenes for boys and girls, canteens, take-home
rations and textbooks, and community-engagemeivitees. An independent short-term impact
evaluation of BRIGHT was carried out in 2009 (Letyal. 2009; Kazianga et al. 2013)
examining the impacts of the program for childreto 32 years old. We summarize the findings
below.

9 Kazianga et al. (2013) is the version of Levyle{2009) that was published in a peer-reviewedlandc journal.
Kazianga et al. (2013) incorporates some minor angments to the statistical models that were useavy et al.
(2009) and restricts analysis to only children lestwthe ages of 6 and 12, but the results of lmthaf analysis are
almost identical. For this report, we have als@iporated the improvements in methodology that wees in
Kazianga et al. (2013).
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In the first three years of operation, BRIGHT iraged enrollment by 20 percentage points,
based on self-reports in the household surveyadlacted in 2008. To account for the possible
misreporting of enroliment by households, we alseally observed whether or not children
were enrolled in school. By this measure, we olessargomparably large impact—a gain of
16 percentage points (Table 1.2). These effectandire with other educational interventions
that investigate the effects of school constructiodeveloping countries (Duflo 2001; Andrabi
et al. 2013).

The impact in enroliment was also accompanied tgel@ositive impacts on student test
scores, which covered math and French. The impacisath and French test scores were
approximately 0.40 standard deviations (Table A2)impact of this size implies that for a
student who started at the 50th percentile of ame, attending a BRIGHT school is predicted
to increase his or her test score to approximale\80th percentile.

Table 1.2. Short-term impacts of BRIGHT on enroliment and test scores

Enrollment (percentage points)

Self-reported enrollment in school* 20%**
Present in school on day of visit? 16%+*
Test scores (standard deviations)

Math 0.40%**
French 0.37x+*
Sample size (children) 17,984

Source: Levy et al. (2009)

1Based on household survey.

2 Based on our visit to the classroom on the day of the school survey.
*** Statistically significant at the 1% significance level.

Finally, the short-term impacts of BRIGHT were pivg for both boys and girls. In terms of
enrollment, the impact for girls was about 5 petaga points higher than the impact for boys.
However, the impacts on test scores for girls angshwvere statistically indistinguishable. The
larger impact on girls in enrollment is in line twvihe findings of existing research suggesting
that school construction can lead to higher pgditon among girls (Burde and Linden 2013).

C. The extension of BRIGHT and its evaluations
1. The BRIGHT program extension

To ensure sustained success of BRIGHT, the governaidurkina Faso extended the
program, using $28.8 million in compact fundifdhis second phase of BRIGHT was
implemented from 2009 to September 2012 and causaftconstructing three additional
classrooms for grades 4 through 6 in the origii3& dillages and continuing the complementary

10 A compact is a multi-year funding agreement betwe€ C and the government of an eligible countrgéding
specific programs that aim to reduce poverty aimdudate economic growth.
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interventions provided during the first three yeafrthe program! The complementary
interventions included:

» School canteens (daily meals for allDaily meals were offered to all boys and girls who
attended school.

* Take-home rations.Girls who had a 90 percent attendance rate red¢&ivelograms of dry
cereal each month to take home.

» School kits and textbooksTextbooks and school supplies were to be provided
students.

* Mobilization campaign. The purpose of the mobilization campaign was togotogether
communities and those with a stake in the educatystem to discuss the issues involved in
girls’ education and barriers to it. The campaigeiuded informational meetings; door-to-
door canvassing; providing gender-sensitivity tiragrto ministry officials, pedagogical
inspectors, teachers, and community members; sgogsagirls’ education day; radio
broadcasts; posters; and providing awards for fertegchers.

» Literacy. The literacy program had two components: adultditg training and mentoring
for girls. For all project years, Tin Tua organizatllt literacy training and training for
students’ mothers/female role models.

» Local partner capacity building. Training included local officials in the MEBA, mdaors
for bisongos (child care facilities), and teach&secific training included completing
school registers.

The overarching goal of BRIGHT was to increase priyrschool completion rates for girls,
as the government of Burkina Faso identified gelducation as one of the key avenues through
which poverty could be reduced while stimulatingremmic growth. The combination of
classroom construction and complementary intereastivas meant to yield short-, medium-,
and long-term outcomes on girls, parents (mothensarticular), community members, and
teachers. The logic model in Figure 1.3 illustratesv the BRIGHT interventions may lead to
different short-, medium-, and long-term outconaexy] affect population subgroups of interest.
The interventions are listed in the left columnldwed by columns showing the group targeted
by the intervention and outcomes potentially imgehvThe primary intervention (listed in the
first row of the table) is the construction of ¢uiendly schools. These schools can directly
affect enroliment and attendance of girls, whicluim could improve their academic skills and,
in the long term, their employment and incomes. dther “add-on” interventions are likely to
contribute to improving girls’ enroliment and acade skills, but may also improve other
outcomes.

1 The classroom construction during this extensias im addition to the three classrooms construdteihg the
first three years of the BRIGHT program.
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Figure L.3. Interventions and outcomes of BRIGHT

Intervention

New, girl-friendly
schools

School canteens
and take-home
rations

Group directly
affected

Children of primary

school age, especially
girls

Short term

New classrooms for grades 1-6
constructed and equipped

New latrines and water systems
constructed or rehabbed

Low-cost solar panels piloted as
an award for school
performance

New teacher housing
constructed

Education kits provided
Gardens cultivated

Fields built and sports
equipment provided

Outcomes

Medium term

* Maintain high levels of primary

school enrollment, attendance,
and retention rates

» Schools have necessary
supplies

» Teacher contact time improved
because of less student time
spent hauling water from long
distances

Students provided a daily meal
(lunch)

Eligible students (based on high
attendance rates) given
supplemental rations

* Improved student health
» Better daily attendance

Long term

* Higher employment, increased

income

Maintain school enrollment rates
for girls; increase girls’ primary
school completion rates

Social mobilization
campaign

Parents and teachers

Social mobilization campaigns
carried out in BRIGHT
communities through voucher
fairs, girls education days,
general assemblies, debates,
and listening sessions

Literacy training using targeted
messages on gender,
education, health, and school
maintenance to reinforce
campaigns

Training on maintenance and
care of facilities carried out

Training in gender
sensitivity

Parents, teachers,
community members,
and MEBA managers

Training on gender sensitivity
carried out with BRIGHT
teachers, parents, community
members, and MEBA managers

« Communities and teachers
active in education planning and
support, particularly for girls

 Increase in community
ownership of schools and value
placed on education and lifelong
learning

Higher employment level,
increased income

Maintain school enrollment rates
for girls; increase girls’ primary
school completion rate

Anchor principles relating to
educating girls within
communities
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Figure 1.3. (continued)

Intervention

Group directly
affected

Short term

Outcomes

Medium term

Model women'’s
program

Female community
members

Females identified and given
support to act as positive female
role models within the
community

Positive, educated female role
models for girls to emulate

Incentives for Teachers Teachers provided training and Positive, educated female role
female teachers support models
Female teachers given Increased number and
excellence awards to motivate participation of female teachers
and improve performance
Association de AMEs AMEs given support to carry out Positive, educated female role
Meres Educatrices mentoring and tutoring of female models
(AMEs) Engaged students Increased number and
participation of female teachers
Literacy campaign Mothers Mothers given literacy training, Positive, educated female role

with associated training in
managing micro-projects

models
Increased number and
participation of female teachers

Bisongos

Girls and mothers

Bisongos constructed

Bisongos provided equipment,
supplies, and food for students
Volunteer teachers trained in
early childhood curricula
(including hygiene and nutrition)

Positive, educated female role
models

Increased number and
participation of female teachers

Long term

« Higher employment levels,

increased income

« Maintain school enrollment rates
for girls; increase girls’ primary
school completion rate

» Improved educational outcomes
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2. The 7- and 10-year impact evaluation of BRIGHT

As the BRIGHT program was extended, MCC contrauetitd Mathematica to conduct
additional analysis of the impacts of BRIGHT using more rounds of survey data: one
collected 7 years and another 10 years after pnogrgplementation started. Below, we provide
a brief overview of the impact evaluation designdings from the 7-year study, and the data
collection efforts for the 10-year study.

a. Overview of evaluation design

An impact evaluation estimates the impacts of @fam by comparing outcomes among the
beneficiaries of the program relative to what woliddre happened to the beneficiaries in the
absence of the program. To estimate the impadfKéEHT, we assess how children in villages
selected to receive the BRIGHT program fared nedatio how they would have fared had their
village not been selected. Because we could nettiyrobserve the latter scenario (known as the
counterfactual), we selected a group of childrea get of villages that were not selected to
receive BRIGHT to estimate this “counterfactuaktstof the world. We then estimate the
differences in outcomes for these two groups uaingsearch design called regression
discontinuity (RD).

The MEBA received applications for a BRIGHT schfvoim 293 villages located in
49 departments. MEBA staff scored each of thedagak based on pre-set criteria to identify
communities that could benefit most from the schoBIEBA then ranked the villages within
each department and selected the top half of @dgr BRIGHT implementation. Our research
design relies on the fact that the villages witbres placing them just below the top half of
villages are, on average, very similar to the g#ls with scores just high enough to be selected
for BRIGHT. As a result, the children living in theetwo sets of villages are similar in all
respects, except for the fact that those livingalected villages are more likely to receive the
BRIGHT program, allowing us to attribute any di#aces in the children’s outcomes solely to
the program. Technically, children in villages wétores narrowly placing them in the bottom
half allow us to estimate the counterfactual caadifor those with scores just high enough to be
in the top half.

We describe the statistical techniques used toym®the RD estimates in more detail in
Chapter Il (Section C) and Appendix A. The intuitior the approach, however, is that we use
the data from children in all of the villages catesied for the BRIGHT program to construct a
mathematical model of the relationship between eatbome of interest and the score assigned
to each village during the selection process. Widach department, the scores of the lowest-
scoring selected villages and the highest-scorirsglected villages can be used to define a
“cutoff” point for village scores such that villagecoring more than this value would be selected
for the BRIGHT program and those scoring less wowltd We then use the mathematical model
to calculate the differences in outcomes for cleitdin villages just above and below the cutoff
scorel? This difference is the estimated effect of beialgsted into the BRIGHT program. The

12 The purpose of the model is to allow us to estintlae average outcomes for hypothetical villagas lave
scores that place them as close to the cutoff psssible while still being either selected or seiected for the
program. (Formally, we estimate the right- and-kefhd limits of the function at the point of theabntinuity.)
These estimates are based on the actual outcoreesset in villages in our data set, but they anseail to the
cutoff than any of those villages and, as a rebake more similar characteristics.
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evaluation design is the same design previouslg tsassess the 3-year and 7-year impacts of
BRIGHT.

b. Overview of the 7-year impact findings

Using survey data collected in 2012, we conductéd/aar impact evaluation of the
BRIGHT program examining impacts for children betweages 6 and 17. The evaluation sought
to measure the impacts of BRIGHT on school enrdiiiyiest scores, health, and child labor. We
summarize the findings below.

We found that 7 years after the start of prograplémentation, BRIGHT continued to have
large positive impacts on school enrollment. Seffarted enroliment of children in the villages
selected for BRIGHT was 15.4 percentage pointsdrigobmpared to the children of villages not
selected (Table 1.3). This impact was quite laopmsidering that 85.5 percent of the unselected
villages also had a school.

The impact on school enrollment was accompaniecbbyinued positive impacts on test
scores. Students in villages selected for BRIGHIrest 0.29 standard deviations higher than
students in villages not selected (Table 1.3). Tasitive impact was consistent across the math
and French sections of the exam.

However, we found that BRIGHT did not have any ictgan child health in terms of arm
circumference (Table 1.3) and four other anthropomimeneasures (height-for-age z-index,
weight-for-age z-index, weight-for-height z-indexd body mass index). BRIGHT schools gave
lunches to students through the canteens and gdsevgh 90 percent attendance grain to take
home but participation in the feeding programs leas In addition, elementary-school-age
children are less likely to respond to these pnograompared to younger children in their very
early years of life (Ainsworth and Ambel 2010).

Finally, we found that BRIGHT modestly reduced thenber of children engaged in six
common household activities by 2.1 to 5.2 percenfagnts. This represents a reduction in 0.13
standard deviations when the outcomes are comipitedch standardized composite labor index
(Table 1.3).

Table 1.3. Seven-year impacts of the BRIGHT program on enroliment and test
scores

Self-reported enroliment 47.7% 32.3% 15.4 pp*** 26,430
Test scores 0.13 -0.16 0.29*** 23,464
Arm circumference (mm) 162.59 161.86 0.74 25,982
Overall labor index (standard deviation) -0.08 0.04 -0.13*** 25,081

Sources: Mathematica household survey (2012) and Mathematica school survey (2012).
Notes:  Test scores are measured in standard deviations of student achievement.

pp = Percentage points.

**Coefficient statistically significant at the 1% significance level.
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The evaluation also found that BRIGHT had largesifpee impacts on girls compared to
boys in terms of enroliment and test scores. Gatgbliment increased by 11.4 percentage
points more than boys’ did, and their test scaneseiased by 0.21 standard deviations more.
There was no differential impact for girls in terofshealth outcomes, but the program was
successful in having a greater reduction in th&ldhbor index for girls by 0.07 standard
deviations than boys.

c. Overview of data collection for the 10-year impet analysis

For the current evaluation of BRIGHT, we collectizda in 2015 from the same set of 293
villages as in the two previous evaluations, ingigdrillages in both the participant and
comparison groups.In each village, we randomly selected 40 househtmdnterview. These
households constitute a new sample of househadds tihe same villages for the current
evaluation that is different from the samples ugse2008 and 2012 for the 3-year and 7-year
impact evaluations of BRIGHT.

We used two survey instruments for data collecteohousehold survey and a school
survey. The household survey collected informatiorhouseholds’ demographic characteristics
and assets; children’s educational, health, and &bor outcomes; parents’ perceptions of
education; and young adult outcomes. Also, alldrkih and young adults 6 to 22 years old in
these households were given math and French Téstsschool survey collected information
about schools’ characteristics and children’s émreht and attendance.

D. Link to economic rate of return (ERR) and beneficiary analysis

Positive impacts from the BRIGHT program are likeybenefit for the rest of their lives
the cohorts of children who had the opportunitemooll in the schools. Continued enroliment in
school is likely to result in future increased éags for these children and their families. To
assess whether investments in a school constryatagram like BRIGHT are sustainable, it is
important to compare the cost of the interventiatin whe potential benefits. The ERR of an
intervention gives a summary statistic of the ecoicamerit of a public investment by
comparing the cost and the benefits of the program.

We conduct an ERR analysis as part of a largerlmarsefit analysis. However, we conduct
this analysis within the constraints imposed byrgsearch design. Because the treatment effect
estimates reflect the impact of being selectefBRIGHT school relative to the educational
opportunities that exist in the unselected villages can estimate only the ERR of costs incurred
in villages selected for BRIGHT relative to the ergditures on schools in unselected villages. In
other words, we assess the ERR of only the additioosts that were expended in the selected
villages due to the much higher rates of BRIGHTostltonstruction necessitated by the stricter
quality requirements. As a result, this analysffeds from the type of ERR analysis typically

13 A total of 293 villages applied to the BRIGHT prams; we collected data from all of them.

14The plan was to conduct a longitudinal survey@t 2 of the households who participated in the Z008w-up
survey. However, the data collection firm had leditsuccess in tracking these households duringiliteand we
decided to conduct a cross-sectional survey in Bofl?2 and 2015. Not conducting longitudinal survesessented
us from estimating the changes in outcomes amatigidtuals over time but allowed us to estimatediference in
outcomes between villages selected for the proguaaiithose that were not.
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done by MCC prior to choosing projects to asses€£RR of all costs associated with the
particular program.

E. Evidence gaps that the current evaluation fills

The BRIGHT program schools were designed to be momngfortable and last far longer
than typical schools, and with features specificdétsigned to attract female students in villages
across Burkina Faso. This report contributes tditbeature by showing further evidence of the
effects of the presence of a school (access toatidng combined with school characteristics
(school quality) and such complementary intervergias take-home rations and a community
mobilization campaign on outcomes of interest,udoig enrollment, attendance, and test
scores, and the extent to which these effectswagender. The report also contributes to
existing research by studying the effect of the BRT program on child labor outcomes, as
well as young adult outcomes such as age at maraad age at first childbirth.

A number of authors have documented evidence offfieets of the presence of a school on
both the overall level of enroliment and existirender gaps in enroliment. The large changes in
overall enrollment that we observe in this study @nsistent with findings from previous
research on the topic. A study of school constoucin Indonesia found that each primary school
constructed per 1,000 children led to an averagease of 0.12 to 0.19 years of education in
addition to a 1.5 to 2.7 percent increase in wgDe$lo 2001). A study of private school
formation in Pakistan showed significantly higheexall enrollment for villages with private
schools compared to villages with only public sde@61 percent versus 46 percent) as well as a
corresponding improvement in female enrollmentgBfcent versus 35 percent) (Andrabi et al.
2008). A study of the Reaching Out to School Clitdprogram in Bangladesh that provided
grants to construct single-classroom schools agdgraa teacher and instructional materials
found that the new schools increased enrollmertighility between 9 and 18 percent for
children ages 6 to 8 and 6 to 10 (Dang et al. 2011)

Other studies document the impacts of school ckeniatics on relative participation of
girls. A randomized evaluation in northwestern Adglstan found that the construction of
village-based schools (as compared to regionaladstserving multiple villages) increased
enrollment for girls by 52 percentage points—a g&itpntage point gain over the enroliment
gains for boys (Burde and Linden 2013). A studpulblicly funded private primary schools in
rural Pakistan found significant increases in ckitdoliment and a reduction in gender
disparities after the introduction of a new schod village (Barrera-Osorio et al. 2014); the
presence of a village-based school virtually elet@ad the gender disparity in treatment villages.
The short-term evaluation of BRIGHT, which studibd effects of the program after the first
three classrooms were built, found enrollment inipaa the order of 15 to 18 percentage points,
with girls reporting an impact 4.7 percentage pohigher than boys (Kazianga et al. 2013). An
evaluation of the IMAGINE program in Niger, a pragr modeled after BRIGHT, found much
smaller across-the-board impacts that, for the past were statistically insignificant.
However, IMAGINE did improve girls’ enroliment by percentage points when compared to
boys (Dumitrescu et al. 2011).

Furthermore, studies have found evidence that $damstruction has an effect on students’
test scores. A study conducted on a poor, urbamosctistrict in the U.S. found that six years
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after the completion of a school construction pangy student scores increased by 0.15 standard
deviations above scores in the year prior to canstin completion (Neilson and Zimmerman
2014). A literature review of studies assessingétetionship between school infrastructure and
student learning found evidence that better overddibol infrastructure, including the quality of
physical facilities, had a significant positiveeft on student learning outcomes (Cuesta et al.
2015). A study examining the increase in the nunatbechools in Nepal found that adding one
more school per 1,000 square kilometers from 185[P60 led to an increase of 1.37 to 1.39
percentage points in the ability to read and wriggpectively, for the affected male group
(Shrestha 2014). This particular study found naificant effects for girls, largely due to
persistent gender discrimination that excluded femmxom the education system (Shrestha
2014).

A key aspect of the BRIGHT quiality initiative wdset“girl-friendly” nature of the schools,
including separate bathrooms for boys and girlsigased presence of female teachers, and
gender-sensitivity programs. A recent review ofadion and economics studies conducted
from 1990 to 2012 regarding the impact of schofsastructure improvements on student
enrollment found modest evidence that access letdar separate toilets for boys and girls
increased student test scores at both the prinmahgecondary level (Cuesta et al. 2015).
Similarly, a study of a school-latrine-constructiaitiative in India in 2003 found that the
impact of latrine construction on enroliment wap&®dent on the latrines being sex-specific for
students in the higher grades only. At the lowadgs, however, enroliment increased regardless
of whether the bathroom was sex-specific or un{gebukia 2014).

Other complimentary interventions that complemetitedgirl-friendly approach under the
BRIGHT program were providing monitors for the lsigos (child care centers) and a
community mobilization campaign to discuss girldueation and adult literacy training. The
findings presented in this report add to the lichite®dy of evidence on the effects of these
supports on school enroliment and student learfdmg study from Guatemala (Bastos et al.
2016) found that although access to pre-primargaishdoes not affect enrollment, it does
increase by 2.1 percentage points the fractionuafents who progress adequately and attend
sixth grade by age 12, especially among girls. Reasearch has also shown evidence of a
correlation between parental attitudes toward etitutand student enroliment and achievement.
A review of the literature on educational initigs/suggests that low enroliment is frequently a
result of an underestimation by parents of thernstto education (Murnane and Ganimian
2014). A 2007 study examining attendance and eneit in Madagascar found that having
teachers convey to parents and children the ecan@nirns to schooling led to an increase in
attendance of 3.5 percentage points, and an iredd& 20 standard deviations in math and
French test scores (Nguyen 2008). Murnane and @uenia(2014) also found evidence that
adult literacy classes and efforts to improve piaigractices to support children’s learning at
home have an effect on student achievement.

In addition, the evaluation of the BRIGHT prograamtributes to the literature focused on
food for education programs and other programsaimatto subsidize the costs of attending
school. A study examining a school feeding prognamurkina Faso found that when girls
would receive monthly take-home rations conditiamaP0 percent attendance rate, attendance
for boys and girls increased by 8.4 percent, amdlement of girls increased by 3.2 percent
(Nikiema 2015). A literature review of 223 rigoromgpact evaluations of educational programs
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in 56 low- and middle-income countries found threg programs that improve attendance and
enrollment most consistently are those that redloeeost of education by lowering fees or
reducing the costs of such complements to educasa@thool uniforms (Murnane and

Ganimian 2014). The literature review conductedCingsta et al. (2015) found mixed results
regarding achievement, but found programs thatmkpasources such as textbooks and
flipcharts to be effective. This is consistent wiitle review of Murnane and Ganimian (2014),
who also found that these resources, as well aanelgal amenities such as free daily meals, lead
to an increase in achievement. They found, howekat,increased achievement was only seen
when these resources had an impact on the studkilg’experiences at school.

The evidence regarding the impacts of school guahtschool enroliment and test scores
are less straightforward. Although the studiesdciielow are not strictly comparable because
they do not include a school construction compgrtéety are relevant for this report because
they look broadly at education production. A litera review examining 79 studies published
between 1990 and 2010 (43 of which were deemed ‘tigality” in terms of the rigor of the
evaluation design used) investigated which spesdiwol and teacher characteristics, if any,
appear to have strong positive impacts on learantjtime in school (Glewwe et al. 2011). The
estimated impacts on time in school and learningna$t school and teacher characteristics were
statistically insignificant, especially when linmg the evidence to “high quality” studies. The
few variables that were found to have significdfeats on enrollment and student test scores
included availability of desks, teachers’ knowleddé¢he subjects they teach, and teacher
absence. These findings are further strengthenesh@ther literature review of 77 randomized
experiments evaluating the effects of educatiom&lrventions on student learning which found
that the largest mean effect sizes could be sertdrventions that included teacher training,
contract or volunteer teachers, and instructioratemals (McEwan 2015).

The 10-year BRIGHT evaluation also sought to asdessnpact of education on child
labor and young adult outcomes. A literature revoewducted to assess the impact of education
on child labor found that it is very difficult teefine a straightforward relationship not only due
to a lack of programs targeting child labor asiempry outcome, but also because many factors
influence child labor and render results inconsiséad dependent on context (de Hoop and
Rosati 2013). This review did find that food foruedtion programs (including take-home
rations) reduce child participation in economidaties and household chores and access to
preschools decreased child participation in econ@uiivities other than household chores and
family care activities (de Hoop and Rosati 2013)other study that evaluated the relationship
between child labor and distance from school inZBaia found that although a one-kilometer
increase in distance to school is associated widl & attendance of approximately 0.4
percentage points, and child labor often prevettiea attendance, children are frequently
attending school even while working for the sammber of hours as those who do not attend
school (Kondylis and Manacorda 2012). Increaseéssibility, therefore, does not necessarily
correlate with a decrease in child labor involvetmen

Finally, studies indicate that increased enrolimgmelated to a variety of positive outcomes
for young adults, including an increase in the aige&hich girls marry, a decrease in the number
of children that families have, and a decreaseeonatal mortality. In a study assessing the
effect of school construction in Nepal from 195860 on subsequent educational and health
outcomes, Shrestha (2014) found that one additsetadol per 1,000 square kilometers
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increases male knowledge of contraception use @# [fercentage points and decreases, by 0.42
percentage points, the probability of sons dyinipitgereaching age 1.
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Il. EVALUATION DESIGN AND DATA COLLECTION

The 10-year evaluation of BRIGHT is an impact eatibn using the same design used for
the 3-year and 7-year impact analyses. The desigrigorous yet adaptable to the way in
which the program was implemented. As with the jiesy impact evaluations, the 10-year
impact evaluation design involves the estimatiothefdifferences in outcomes in children
between the villages selected for BRIGHT and vékgot selected for the program near the
cutoff point. In this chapter, we describe the aaibn questions and key outcome indicators
used (Section A); the process followed by the MBBAelect the 132 beneficiary villages
(Section B); the impact estimation method that wese, given this selection process (Section
C); and the statistical analyses we conducted ribybe appropriateness of the method chosen
(Section D). Finally, we describe the data usedHerimpact evaluation (Section E).

A. Evaluation questions

This impact evaluation sought to answer five kegtions:

1. What was the impact of the program on school emeit?

2. What was the impact of the program on test scores?

3. What was the impact of the program on other outcorakated to child labor?
4

What was the impact of the program on young adutitmmes, such as employment, marital
status, and whether they have children?

5. Were the impacts different for girls?

To answer these research questions, we examinaahplaets on a set of outcomes that are
discussed below:

*  Enrollment. Our primary measure of enroliment is whether p@regported in the
household survey that the child attended schoah@y or secondary) at any time during
the 2014-2015 academic yéar.

15t is possible that parents overreport enrollnimttause being enrolled is a socially desirablecehdi will be
particularly problematic in our case if the extehthis overreporting varies by the selection statfithe villages.
As an alternative, we also constructed a seconduneaf enrollment in which a child was defineceasolled if the
interviewers were able to verify from the schodtes that the child was enrolled at the school wtiee parent
indicated the child was enrolled. Although the sifroster-based measure is likely more accurateanry, it
turned out to be problematic in practice becaugdififulties on part of the data collectors in idiéying the
children in the school roster because of eithenmatshes in spelling or poor recordkeeping. Alse,data
collectors were instructed to visit only the seamydschool in the department to verify enrollmehthuldren from
villages in that department to keep both the daliection time and the cost at a reasonable IA®h result, if
children were attending secondary schools in difiedepartments, they were not identified. The stctaster-
based measure was in fact missing for a large ptxge of students whose parents reported thatehid was
enrolled, particularly for children reportedly elied in secondary school. Sixty-three percent efehildren ages
13-22 who parents said were enrolled are missorg Bchool-level enrollment data; for children ages2, itis 17
percent. Thus, we use self-reported enrollmenuapreferred measure of enrollment, which was alsochoice
for the 7-year impact report (Kazianga et al., 20¥8e report the impacts on enroliment based orstheol roster
in Appendix C.
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Academic skills.Academic skills were measured through math anddfréests

administered to all children and young adults 82g/ears old who lived in the households
we interviewed during the household survey. Ovegraiformance on these tests was
measured by combining the math and French scardgshan dividing by two. Test scores
and the total score were normalized by age. Thealized test score of a child is calculated
by taking the raw score, subtracting the meantferage, and then dividing by the standard
deviation for the age. Hence, the test score imgstotnates we present in this report are
measured in standard deviations.

Child labor outcomes.The extent to which children participate in labelated activities
was measured by asking parents if each child jgeted in various activities, such as
collecting firewood, cleaning, fetching water, tagsicare of younger siblings, and tending
animals.

Young adult outcomesWe collected data on potential life choices thegllf take young
adults out of school, including whether respondergre currently working/employed, were
currently married, and had ever had a child. Wénéefoung adults as being between ages
13 and 22.

Selection of villages for the BRIGHT program

The MEBA selected a group of villages to receivd BRT schools following a process

designed to ensure that the schools would be &daa an objective manner according to a
transparent and pre-determined criteria. The glyateught to target villages that would be able
to serve the largest number of children. The selegirocess proceeded as follows:

1.

From the country’s 45 provinces, 301 departmemid,about 8,000 villages, 293 villages
were nominated from 10 provinces and 49 departnzsdause of their low levels of
primary school enroliment.

A staff member from the MEBA administered a surt@gach village. The survey collected
information on the number of girls younger than &8ethe number of girls of primary-
school age who were in school, the distances to¢laeest villages and schools, and other
information.

The results of the survey determined each villagetse using a set formula that allocated
additional points for the number of children liketybe served from the proposed and
neighboring villages. Additional points were alslo@ated to villages that had more girls
and for the presence of nearby villages, as walhasnumber of girls in school within the
applicant villages$

The MEBA then ranked each village within the 49 a#mpents, selecting the top half of
villages within each department to receive a BRIGdMhool. In the event of an odd number
of villages, the median village did not receiveehaol, and the two departments that had
only a single nominated village had their village$ected.

Although the selection algorithm was not followestfpctly, the actual implementation of

the BRIGHT program closely tracked the outcoméhefalgorithm. The algorithm selected

6 The details of the scoring formula are availabl&azianga et al. (2013).
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138 villages for inclusion in the BRIGHT progranutid1 of the villages did not participate.
This seemed to be mainly because of problems Wwéhdcation. For example, the BRIGHT
design called for the creation of a clean watenpgorehole and water pump), but suitable
boreholes could not be dug at some of the propedlades. Thus, only 127 of the originally
selected 138 villages for inclusion in the BRIGHDgram received the BRIGHT program. In
addition, five villages that were not initially seted via the algorithm were included in the
BRIGHT program. It appears that these were the-higktest-ranked villages in some of the
departments in which a selected village did nogirecthe program. This selection method
would be consistent with a strategy of re-alloa@sihools to the next-highest-ranked school
based on the survey. However, we could not contiira this was the formal rule, nor could we
determine why only 5 of the 11 villages were reptié

C. Impact evaluation methodology

The selection process used to allocate the BRIG#H®dls to villages allows us to use an
RD design to assess the 10-year impacts of the BRI@ogram. The RD design takes
advantage of situations in which there is a vaedblch as the score given to villages, as
described in the previous section) in which villagéth a value above or below (in this case
above) a certain cutoff are assigned to receivéntieevention and those on the other side of the
cutoff (in this case below) are not offered theimention. Because higher-scoring villages tend
to have more girls, these villages may, on averagee children with different characteristics
than low-scoring villages. However, by the samedpgllages with very similar scores will be
more similar to one another than to villages wighywdifferent scores. The RD design exploits
this similarity at the cutoff point, also referradas the point of discontinuity. At that point,
villages with very similar scores will be similar iheir average characteristics, but those with a
score at or above the cutoff will receive the et and those with a score below the cutoff
will not. Because these villages are similar inrefipects except for their receipt of the treatment
any differences in the outcomes of the childrearafte implementation of the program can be
reliably attributed to participation in the BRIGHFogram.

To understand the logic behind this strategy, cerdihe hypothetical example provided in
Levy et al. (2009). Imagine that only the 287 \gka surveyed in 2008 were considered for
BRIGHT and the allocation rules were different thlaay actually were: that all villages were
ranked, regardless of department or province, aatthe top 50 percent of the villages received
the BRIGHT schools. Inasmuch as there were 284gel, and the median village (the 144th
village) would not receive a school, a village wbbbhve to be ranked 145 or higher to receive a
school. The 145th village (Tanyoko-Mossi) receiaestore of 355. Effectively, the result is that
the number 355 would become the de facto cutoffestmr these villages. Had a village scored
above 355, it would have scored higher than TamMkssi and received the treatment; had it
scored less, it would not have received the treatn#es just described, children in villages just
below 355 are similar in all respects to those @lgive 355, except that they do not receive the

17 We estimate the treatment effects by includinthntreated group the 11 villages that were salefctieBRIGHT,
but in which a school was not constructed. Thesdter standard treatment effects known as therfisitetreat”
(ITT) estimates and will under-estimate the effgfcthe BRIGHT program on villages in which BRIGHEh®o0ls
were constructed in compliance with the rule. Hosrethe degree of noncompliance is sufficiently §id. out of
290 villages) and estimates adjusting for this ‘G@mmpliance” ( known as “treatment-on-the-treate@ T}y
estimates) are similar to those presented in dment.

19



Il. EVALUATION DESIGN AND DATA COLLECTION MATHEMATICA POLICY RESEARCH

program. If the end result is that there is a lahfference in their outcomes for villages just
below 355 and those just above 355, that differengst be the result of the program.

Figure II.1 illustrates what this hypothetical exaenlooks like graphically. We have
created a graph in which the average probabilitiesnrollment in school of children in villages
are graphed against their village’s applicationrasts We do this separately for children in
villages scoring 355 or above and those scoringtlesn 355. The vertical dotted line at 355
represents the cutoff point in this example. Bvglent that there is a jump or discontinuity in
the probability of enrollment at this point, whiale can attribute to the program. Specifically,
the distance between the two solid lines at theftpbint represents the impact on enrollment of
the BRIGHT program. Graphs similar to Figure liré ased in Chapter IV to visually present
the impact estimates of BRIGHT.

Figure 11.1. Hypothetical illustration of impact estimation using RD design
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It is important to note that there is nothing speabout the number 355 in the above
example, except that it is the cutoff score at Whiitlages receive the BRIGHT schools. We
could, for example, assign each village a new stt@eis its original score minus 355. Because
the order of the schools is preserved by this rawes the only thing that changes is that the new
cutoff value would be 0 rather than 355. We cowdad example using the same analysis
described above by using the new score and loakinglages that have scores close to 0.
Graphically, everything would look just as it daeg-igure 1.1, except that the break in the
graph would occur at 0 and not 355.

Moving away from this hypothetical example to oatadset, we have not one, but 49
individual rankings and cutoff values, becausettbatment assignment was done according to

18 As in the actual analysis, the probabilities &eelikelinood that any child in the village is elted in school.
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the ranking within the individual departments rattien from an overall list of villages. This
makes it difficult to compare villages just aboveldelow the cutoff score because there is a
different score for each village. However, if wedle procedure just described to modify the
score, we can create a new score for each villagd that the cutoff value for each village is set
to zero. To do this, we first calculate the midpdiatween the score of highest-scoring village
not selected to receive the BRIGHT program andstioee of the lowest-scoring village not
selected to receive the program in each departriémthen take the score of each individual
village and create a new score by subtracting tiadpomt for that village’s department from the
village’s original score. We refer to this new szas the relative score. Just as in our previous
example, this new relative score will preservedfder of the villages within each department,
but now the villages selected to receive the BRIGiIgram in each department will have
scores larger than zero and those not selectetéive the BRIGHT program will have scores
below zero. Thus, the new cutoff value will be zero

Once we create this new relative score, we canggbas in our hypothetical example and
compare villages with a relative score just bel@nozo those with a relative score just above
zero. To do this, we use the entire data set tmatd the relationship between the outcome and
the relative score variable. Specifically, we estienthe mathematical relationship between the
outcome and the score variable using ordinary ls@sares. As shown in Figure 1.1, this
relationship is given by the line to the left andhte right of the cutoff point. The impact of the
BRIGHT program on the outcome is the vertical ddfece between the two lines just to the right
and left of the cutoff point. There are, of counse villages in our data set that are this close to
the cutoff. Instead, we use the mathematical mmdestimate the outcomes for “hypothetical”
villages with these scores. Formally, we are egtigahe difference between the right-hand
limit of the line to the left of the cutoff poinnhd the left-hand limit of the line to the right thie
cutoff point. The remaining technical details of thethodology are presented in Appendix A.

D. Appropriateness of evaluation design

Although the RD evaluation design is conceptualgll\suited for the implementation
context of BRIGHT, we performed some empiricalddstverify the appropriateness of the
design. Specifically, the design is justified iétfollowing two conditions are met: (1) there is,
indeed, a sharp difference in participation inBRIGHT program among the villages just below
the cutoff and the villages just above (the treatinaigfferential) and (2) there is no discontinuity
in child-level and household-level characteristie might drive the impacts.

We found that the villages just above the cutoff a 86.2 percentage pointsmore likely
to participate in the BRIGHT program compared to villages just below the cutoff
(Figure 11.2) This indicates that there was a sharp differented®n the villages that were
selected to receive the BRIGHT program and thoaewere not receiving a BRIGHT school.
This also implies that the program was largely enpénted according to the selection criteria
described above in Sectior?B.

2 This is the difference in the likelihood that #age in the sample receives a BRIGHT school.

20 we present and discuss regression results in Afp&n
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Figure 11.2. Probability of receiving the BRIGHT program, by relative score

o f

Received a BRIGHT school
5
T

—

ol

1 1 1 1 1 1 1 1 1 1
-250 -200 -150 -100 -50 0 50 100 150 200 250
Relative Score

Across a wide range of child and household charagistics, including, for example,
gender, number of children in household, householtknure in village, household head’s
education, religion, and household assets, we fouma discontinuity at the cutoff?* This
implies that the participants in the selected giia and the unselected villages just above and
below the cutoff points were similar, on averageeirms of their background characteristics.
Thus, any estimated differences in the outcomastefest between those in selected villages
just above the cutoff points and those in the wtietl villages just below the cutoff points, can
be attributed to the discontinuity in the probabpibf receiving BRIGHT schools shown in
Figure I1.2.

E. Data collection

For the 10-year impact evaluation of BRIGHT, wdetted data on household
characteristics, school enrollment and test saofrekildren, and schools through household and
school surveys. Mathematica hired a Burkinabé dallaction firm, the Laboratoire d’Analyse
Quantitative Appliquée au Développement-Sahel (LARS), to collect data from rural
households and schools in Burkina Faso for thisuatian. Mathematica oversaw and offered
technical support to LAQAD-S during the data cdilee and data cleaning processes. Full data
collection commenced at the beginning of April @odcluded at the end of May 2015.
Mathematica and its in-country consultants obsedagd collection on several occasions for
guality assurance purposes.

2L we present the estimates of continuity of the amknd child and household characteristic in Apjpeid
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1. Sampling procedures

The household sampling frame comprised all houskshwithin the 293 villages that applied
to the program, including all of the villages iretparticipant and comparison groups for this
study. Among the surveyed villages, two were thlg illages in their department to apply for
the program, making it impossible to create a nedatcore variable needed for the RD design.
Therefore, we were left with 291 villages for whiwe have meaningful applicant and household
survey data.

In each of the surveyed villages, interviewers cmteld a census to identify households
with children between 6 and 22 years old, and ramgselected 40 of these households to be
surveyed. At the start of the household intervigwg, head of household was asked to list
everyone who had ever lived in the home for attleggar since 2005, even if that person or
those persons did not live in the home at the tifitee interview or were deceased. From that
list, all children who were between the ages oh@ 22 were interviewed and administered math
and French assessment tests as part of the swyansdtess of whether or not they were enrolled
in school. If children within the age range were nome at the time or did not live in the
household, the most informed adult in the househoklered the survey questions in their
place. However, the most informed adult did noetddle math and French test on behalf of the
children. If those children lived elsewhere in thiléage, every effort was made to find them and
have them answer the survey questions and havedbeplete the math and French tests.

We collected data on the characteristics of prinsahools located within 10 kilometers of
the sampled villages that children from the houkkbkorvey reportedly attended. We also
collected data from every secondary school in émepded departments.

2. Survey instruments

We developed two separate survey instruments éd#ta collection—the household
survey instrument and the school survey instrunigm. surveys were generally similar to the
ones carried out in 2008 and 2012 as part of thead-and 7-year impact evaluations of the
BRIGHT program, respectively. However, the 2015i@r had additional modules to learn
more about the children and young adults in thepdaahhouseholds. The 2008 survey targeted
children ages 5 to 12 to examine the program ingpastthey were the likely enrollees for the
lower elementary grades that were the focus of BRIG The 2012 survey targeted children
ages 6 to 17 to examine the program impacts, gwhee the likely enrollees for the upper
elementary grades that were the focus of BRIGHTHE 2015 survey targeted children and
young adults ages 6 to 22, as this wide age ramgengpasses all of the possible children and
young adults who could have passed through theegrémht the BRIGHT program sought to
affect. We completed surveys at 11,523 housekads 434 school.The response rates for
the household and school surveys were 99.85 peaceh®1.1percent, respectively.

22 Although 11,524 household surveys were compldterlanalysis file includes data on only 11,437 kbodds.
We excluded 80 households from the two village$ wexe the only villages that applied for the paogrfrom their
department, as well as 40 households that, affeudsion with the data collectors, were determindzk ineligible
due to the fact that the village had officially bewe a part of Niger since our last data collection.

23 The analysis file includes data from 332 schoatker than 341. We excluded 2 schools locatedlmgés that
were the only ones in their department to applyafechool, and an additional 6 schools becausmfitvenation in
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The household survey included questions on houdshaharacteristics and possessions,
children’s educational outcomes (such as enrollraadtattendance), parents’ perceptions of
education, and the extent to which any childrethenhousehold worked. The young adult
module was a new addition to the 2015 survey; & a@ministered to all household members
between the ages of 13 and 22. It contained quessiibout their employment, marriage, and any
children they might have had. The household queste is based on the household survey
instruments used for the 2008 and 2012 surveygdaout as part of the 3-year and 7-year
evaluations of the BRIGHT program and drew heaiviyn several existing questionnaires
widely used in developing countries, including bemographic and Health Survey from U.S.
Agency for International Development (USAID), theiMple Indicator Cluster Survey from
United Nations Children’s Fund (UNICEF), and theihg Standards Measurement Study from
World Bank.

Finally, tests on math and French were administeredl children and young adults ages 6
to 22 who lived in the households interviewed ia klousehold survey, regardless of school
enrollment* These tests were administered immediately afeehtdusehold survey. The
guestions came from grades 1 through 6 Burkina pestary education textbooks. A total of
31,419 children took the math assessment and 3tli&ben took the French assessment. The
math and French tests administered as part ofuirert survey were longer and more complex
than the tests administered as part of the thraeamd seven-year evaluations of the BRIGHT
program because the children in the current saamgl®lder. The math test for the 2008 survey
included single number identification, countingeager-than/less-than, and single digit addition
and subtraction. In addition to these competenthesiath test used in the 2012 survey also
tested telling time, two-digit number identificationultiplication, two-digit addition and
subtraction, converting minutes to hours, fracisentification, and parallel line identification.
The math test used in the 2015 survey tested rigtloa aforementioned math competencies, it
included more complex multiplication and divisi@onverting metric measurements, and
determining percentages. The French test for tB& 20rvey included letter identification,
reading simple words, and filling blanks in sen&s1dn addition to these competencies, the
French test used in the 2012 survey also inclueierlidentification with accents, matching
words to pictures, identifying sports words, verbdes, and noun forms (number and gender).
The French test used in the 2015 survey testedmegmnts not only on these competencies but
on more complex grammar concepts, such as prexéfses, synonyms and the imperfect verb
tense.

We also created a comprehensive school survellectmformation on the characteristics
of primary schools located within 10 kilometergloé sampled villages that children from the
household survey reportedly attended and all sergrathools located in the sampled
departments. This survey collected information fi@82 primary schools and 103 secondary

the data files was entered as all zeroes. The satthol not included in the analysis file is beeaws were unable
to verify the data during a data verification prege

24 All children were included because children emmltiue to BRIGHT would be not be enrolled in unsele
villages. Because we have no way to identify whdbldren in the unselected villages would enrohiBRIGHT
school if they were offered the opportunity, wevayed all children in the village. This includesidren who
would not enroll even in a BRIGHT school, but ib@ls the selection bias that would result from p#teategies—
such as surveying only children enrolled in school.
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schools about the schools’ physical infrastrucaumé supplies as well as school personnel
characteristics. Interviewers collected attendamzkenroliment data for children and young
adults who were enrolled in the school, based oentsl reports from the household survey. The
school survey was administered during the same pienied as the household questionnaire,
allowing interviewers to visually confirm attenda&naf children from the household. The school
guestionnaire was based largely on the World Bahiking Standards Measurement Study
School Questionnaire, with modifications to addtdesspecific educational context in Burkina
Faso and answer the specific research questiahssadvaluation.

F. Description of the sample using the survey data
1. Description of the overall sample

Column one of Table 11.1 provides an overview @& tharacteristics of the 290 villages in
the sample used for the subsequent analysis. Raswitains the characteristics of the
households; panel B displays the characteristiteeothildren and young adults ages 6 to
22 living in those households. On average, the é¢toald size is 7.5 people. Almost all of the
households had floors made of basic materials (ystiat), and nearly three-quarters of
households had roofs made out of basic materialsa(ly thatch). In terms of asset ownership,
the average household owned about two-thirds atfleoy one and one-half mobile phones,

1.3 bicycles and, 3.5 cows. In the sample, 60 peraehouseholds were Muslim (as opposed to
animists, Christians, and a very small number aiSetolds that reported not affiliating with any
religion). Of the children in our sample, the agerage was 12.2 years. Just over half of the
children were male (51.6 percent).

2. Generalizability of the impact estimates for theoverall sample

As described earlier, the RD design uses the esaimgple of villages to estimate the
relationship between the relative score and theamnés, but estimates the effects of the
BRIGHT program for villages that are near the dusebre. For the reasons described above,
this is a valid estimate of the effect of beingesttd for the BRIGHT program for villages at the
cutoff, but whether or not this estimate is a vatgtimate of the effect of being selected for
villages farther away from the cutoff depends owlsamilar those villages are to the ones near
the cutoff. If the villages around the cutoff aerydifferent from villages that are farther away,
the impact estimates may not be applicable to ilkeges farther away. Statistically, this is a
guestion of generalizability—whether or not ouilirasted impacts for villages close to the
cutoff generalize to the rest of the sample.

To assess the generalizability of our results, @ragare the characteristics of households
(in panel A) and children (in panel B) in thosdagles that are close to the cutoff to those that
are farther away in columns 2 through 4 of Tahle. [The results of the comparison do not
depend on the exact definition of “being closeht® ¢utoff.?> So, we illustrate the comparison
by considering those villages with a relative sdoeveen -40 and 40 as “close” villages and
those with scores either greater than 40 or lems #0 as “far” villages. Columns 2 and 3

25 Note that for the purposes of these calculatimschose to define close villages as those witHative score
that was within +40 and -40 of zero. The conclusiors not depend on the choice of this interval.oMain the
same result if we instead define close villagethase within +10 or -10 points of zero.
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provide the average characteristics for thesegaiarespectively; in column 4, we present the
difference between the average characteristics.

In general, the two types of villages are very EmiAlthough many of the differences are
estimated precisely enough that they are statilstisgnificant, the magnitudes of the
differences are generally small. For example, #regntage of male children in the close
villages is larger by only 1.55 percentage poiatg] the percentage of households with basic
floor material is larger by 4.18 percentage poifitee size of these differences suggests that
estimates based on the villages close to the catmdifd generalize to the other villages.
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Table 11.1. Summary of village and household characteristics

Difference between

Villages close to Villages far from far and close

Overall average cutoff cutoff WIEGES

Characteristic

@

@

©)

4

Panel A: Household

Household size 7.51 7.37 7.57 -0.20
(3.73) (3.58) (3.80) (0.18)
Basic floor material (%) 89.32 92.17 87.93 4,18**
(30.89) (26.87) (32.58) (2.73)
Basic roof material (%) 72.44 79.06 69.23 9.79%**
(44.68) (40.69) (46.16) (3.13)
Number of radios 0.62 0.61 0.62 -0.01
(0.65) (0.62) (0.67) (0.03)
Number of mobile 1.57 1.43 1.65 -0.22%**
phones
(1.33) (1.19) (1.39) (0.06)
Number of watches 0.22 0.26 0.20 0.07***
(0.48) (0.51) (0.46) (0.02)
Number of bicycles 1.32 1.13 1.41 -0.27%**
(1.15) (1.02) (1.20) (0.07)
Number of 0.45 0.48 0.44 0.04
motorcycles/scooters
(0.60) (0.61) (0.60) (0.02)
Number of animal- 0.65 0.66 0.64 0.02
drawn carts
(0.80) (0.76) (0.82) (0.04)
Number of cows 3.44 3.96 3.19 0.76**
(7.46) (8.06) (7.13) (0.31)
Religion Muslim (%) 59.88 64.88 57.44 7.44*
(49.02) (47.74) (49.45) (4.25)
Panel B: Children
Age 12.19 12.25 12.16 0.09
(4.53) (4.56) (4.52) (0.09)
Male (%) 51.57 52.63 51.08 1.55**
(49.98) (49.93) (49.99) (0.77)
Head's child (%) 80.70 80.57 80.76 -0.19
(39.47) (39.57) (39.42) (1.28)
Panel C: Sample sizes
Number of villages 291 95 196
Number of households 11438 3740 7698
Number of children 34862 11132 23730

Sources: Mathematica household survey 2015, Mathematica school survey 2015, application data (Burkina Faso
MEBA 2005-2006).

Notes:  Standard errors are presented in parentheses, clustered at the village level.
*[**[***Coefficient statistically significant at the 10%/5%/1% significance level
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IIl. IMPLEMENTATION SUMMARY

Under the TP, the BRIGHT program known as BRIGHWak implemented in 132 rural
villages from 49 departments in the 10 province$ whe lowest girls’ primary school
completion rates in Burkina Faso (Banwa, Gnagawwa&hdjari, Namentenga, Oudalan,
Sanmentenga, Seno, Soum, Tapoa, and Yagha; see Higl). The BRIGHT | program was
implemented from 2005 to 2008 and consisted ottmstruction of 132 primary schools
housing three classrooms for grades 1-3 and thel@®went of a set of complementary
interventions designed to increase girls’ enrolltmates. Construction included housing for
three teachers and separate latrines for boysidsdigeach school, as well as bisongos in 10 of
the villages. Figure I111.2 shows the structuresi@ypical school on the upper left side and of a
BRIGHT school on the upper right side. The BRIGHR®ls were constructed near a water
source, and a water pump was installed nearbydditian, all classrooms in each school were
furnished with student desks and blackboards (Eigil2). The complementary interventions
aimed at students included school canteens offelailyg meals for boys and girls, monthly take-
home rations of 5 kilograms of dry cereal givemitts who had a 90 percent attendance rate,
and provision of textbooks and school suppliedltstadents. Complementary interventions
aimed at the community included a mobilization cargp that facilitated discussion in the
community about barriers to girls’ education, erkicy program that provided adult literacy
training and mentoring for girls, and local capaditiilding for local officials in the MEBA,
bisongo monitors, and teachers.

Figure I111.1. Implementation of the BRIGHT program
BRIGHT: Zone de couverture @

Source: Plan Burkina Faso.
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Figure 111.2. Traditional schools and BRIGHT schools
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Note: The pictures on the left are of a traditional school showing the primitive structure (top) and lack of proper
desks and chairs for students (bottom). The pictures on the right shows a newly-constructed BRIGHT
school with modern brick structure (top) and classroom with student desks and chairs (bottom).

Two reports documented the implementation of BRIGHITing the TP: one was produced by
the Centre d’Etudes de Recherches et de Formatiani@ Développement Economique et
Social (CERFODES 2008) for Plan International; dkieer was produced by USAID for the
MCC (USAID 2009). Both reports indicate that coastion of the schools and implementation
of the set of complementary interventions mostiytaeccording to the original plan.

Implementation of the extension of the BRIGHT progam

Overview. Under the Burkina Faso Compact, the BRIGHT prognaam extended and was
known as BRIGHT II. It was implemented in the salB€ villages where BRIGHT | was
implemented under the TP. The intervention congisteconstructing three additional
classrooms at each school to house grades 4—@&lbasabuilding additional teacher housing,
latrines, and providing bisongos in the 122 vilsgjgat had not received a bisongo previously.
Implementation of the complementary activities alsatinued. As during the BRIGHT |
implementation under the TP, MCC provided fundstifier BRIGHT Il program to USAID.
USAID engaged the same implementing partners fdGBR |l that participated in BRIGHT |I.
Plan International led the consortium that alsduided Catholic Relief Services (CRS), FAWE,
and Tin Tua. Plan International and CRS built tiditonal classrooms at each of the 132
school complexes, along with latrines, teacher imggind bisongos for the 122 villages that did
not get a bisongo earlier. FAWE, CRS, and Tin Toatioued implementation of the same
complementary interventions begun in BRIGHT I.
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Implementation of the extension of the BRIGHT peogr BRIGHT II, was done in two
phases; we discuss them below.

Phase | (February—December 2009 he main purpose of Phase | was to enable BRIGHT
schools to expand, providing temporary space forgfade classrooms while awaiting
construction of the additional classrooms and camtig the interventions begun in BRIGHT I.
Plan International communicated with the MEBA to@bnate the temporary classroom
solution, ensuring temporary space and equipmestpr@vided for 4th grades in all BRIGHT
schools during the first year of BRIGHT Il. MEBAqQwided tents to be used as temporary
classrooms. In addition, some of the more activaeroanities made adjustments to the school
hallways to house the temporary 4th-grade classspbmilding temporary walls with mats or
mud bricks.

CRS continued to provide take-home rations to gtk a monthly attendance of 90
percent or higher, as well as daily meals for etlo®Ichildren at the school canteens and existing
bisongos. FAWE continued the community mobilizatzond awareness-raising activities on the
importance of girls’ education in an effort to iease primary school completion by girls in the
BRIGHT villages. These activities aimed to changeple’s attitudes toward girls’ education,
address sexual harassment of girls, spread awareh#dse benefits of girls’ schooling and the
disadvantages of early marriage, and discuss teefavomen in society. Tin Tua continued to
provide literacy training and educational opporti@sito men and women in the BRIGHT
communities to improve local capacities in literayneracy and income-generating activities,
with the overarching goal of strengthening commusitpport for girls’ education. As was done
during BRIGHT I, the consortium gave sports equiptreone volleyball net, two volleyballs
and two soccer balls—to BRIGHT schools along widssroom equipment and school supplies
(including student desks and textbooks).

Phase Il (October 2009—September 2012mplementation of Phase Il of BRIGHT II
consisted of constructing the additional schod®iaoms to house grades 4—6 at existing
BRIGHT I schools, as well as additional bisongeagcher housing, latrines, and boreholes, all
built by Plan International and CRS. All classroonese designed to provide comfort to the
students, utilizing acoustic and thermal matenakiduce noise and excessive heat. The
classroom design remained the same for BRIGHTxtept for the elimination of a storage
room and director’s office. The design consistthoée classrooms, two multi-purpose halls
equipped with blackboards, and ramps to ease abgdsandicapped persons. Plan International
and CRS also constructed bisongos in the 122 rengaBRIGHT villages that did not receive
one during BRIGHT I. Plan International and CRSltithree additional teacher houses at each
BRIGHT school site. The housing design for BRIGH Telmained the same as for BRIGHT |,
except the BRIGHT Il houses included a small indgmywer area. In addition to the shower
area, the teacher housing design consists of ta@mbes, a living room, a separate kitchen, and
an outdoor latrine. Plan International and CRS blst two additional latrine blocs at the
BRIGHT school sites. The latrine design remainedssime for BRIGHT II: each latrine bloc
consisted of a hand-washing station and threesstaile of which had a wheelchair ramp and
wider door for handicapped persons. Plan Internatiand CRS constructed new boreholes and
rehabilitated existing boreholes in BRIGHT villagesmprove access to water, especially those
that were distant from school grounds.
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As a result of lessons learned from BRIGHT |, Rlaiernational and its partners
implemented during Bright Il an environmental assesnt and new mitigation measures. Using
a standard checklist, they closely monitored thelé@mentation of mitigation measures during
BRIGHT Il to ensure the learning environment of #thools remained healthy and
environmentally sound during the construction aastjzonstruction phases. They also closely
monitored the construction of the buildings to eaghe infrastructure was of high quality.
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IV. FINDINGS

In this chapter, we present our estimates of thgeEd impacts of the BRIGHT program.
We begin by showing that the schools in villagdeced for BRIGHT are more accessible, have
better infrastructure and resources, have mordégacand have sustained their girl-friendly
characteristics (Section A). We then report oury&@r impact estimates of the BRIGHT
program on the key outcomes of interest. The pradgrad statistically significant positive
impacts on enroliment (Section B) and test scd8est{on C), but the magnitudes of the impacts
in primary school declined after the end of thegpam. Similarly, the program no longer has
any impact on the number of children engaged irouarhousehold activities (Section D). In
Section E, we discuss findings showing that exposuthe program reduced the likelihood of
employment for all young adults and the likelihdodmarriage for young women, as they are
more likely to stay enrolled in school. We thenlex@ whether the 10-year impacts of the
BRIGHT program differed by gender and find that itih@acts on enrollment and test scores
were larger for girls than for boys (Section Fhally, in Section G, we explore which
components of the BRIGHT schools parents say aporesible for their children not being
enrolled in school.

A. Estimated differences in school characteristics

By estimating the effects of assignment to the BRTGprogram on the educational
infrastructure experienced by children, we can atigrize the intervention and assess whether
the characteristics of BRIGHT schools have beetaswed since we first evaluated BRIGHT in
2009. Table IV.1 is a report of the estimated défeces in school characteristics between the
villages selected for the BRIGHT program and thkiages not selected for the BRIGHT
program just above and below the cutoff point.

Schools in villages selected for BRIGHT are more aessible than those attended by
children in villages not selected for BRIGHT, but his difference has decreased over time.
BRIGHT villages are 8.1 percentage points mordyike have a school, but this is a significant
reduction from the 33 and 14.8 percentage poifemdihces that existed in 2008 and 2012 (Levy
et al. 2009; Kazianga et al. 2013; Kazianga e2@l6). The reduction is largely due to the
construction of schools in unselected villages, iasdggests that although BRIGHT villages
still have better access to schools, the effectemmied in the current analysis—unlike in the
three-year evaluation in 2009—are primarily driv@ndifferences in the characteristics of the
schools rather than simply by their presence. Bhssipported by the fact that schools in
BRIGHT villages are still somewhat more accessillee-percentage of children in selected
villages who travel more than an hour to get tastis 2.4 percentage points lower than in
unselected villages (8.4 percent)—but the diffeesiscsignificant only at the 10 percent level
(Table IV.1, panel A).

Ten years after the start of BRIGHT, villages seleed for the program still have
significantly better educational infrastructure and resources, but the differences have
declined for some indicators over the last three ys. Schools in BRIGHT villages have been
operating longer (by a little over a year) and offeore grades than schools in unselected
villages. As expected, the average schools in BRI@Hages go through about the 6th grade,
whereas other schools average around half a geadeléss (Table IV.1, panel B). Villages
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selected for BRIGHT also have a larger number ablesclassrooms (about two more), better
guality classrooms, and teacher accommodationdgTslil, panel C). However there are no
significant differences between schools in villagekected for BRIGHT and those that were not
selected on indicators of availability of desksdtardents; student ownership of reading, math, or
science books; and whether the school has cantediy-oation program. Interestingly, the
percentage of students without desks in unseladiedes declined from 25 percent to

9.5 percent between 2012 and 2015, which sugdest®mn at least some measures the quality of
school resources improved in unselected villages.

Table 1V.1. Estimated differences in school characteristics between villages
selected and not selected for the BRIGHT program

Panel A: Accessibility of school

Village has a school 99.6% 91.5% 8.1 pp***
Estimated travel time (in minutes) 19.59 21.53 -1.95
Travel more than hour to get to school 6.0% 8.4% -2.4 pp*
Panel B: Operation of school
Years in operation 12.07 11.33 0.74
Highest grade offered 5.72 5.31 0.42%**
School is oversubscribed 14.7% 16.7% -2.0 pp
Panel C: School resources
Number of usable classrooms 5.47% 3.60 1.87%*
Classroom quality index* 0.08% -0.27 0.34***
Number of teacher accommodations 4.94% 1.53% 3.41%x
Students without desks 8.4% 9.5% -1.1 pp
All students have own reading book 37.8% 36.2% 1.6 pp
All students have own math book 46.9% 40.1% 6.8 pp
All students have own science book 49.9% 41.5% 8.4 pp
Has a canteen 78.6% 74.3% 4.2 pp
Has dry-ration program for all children 24.9% 22.9% 2.0pp
Panel D: Teacher characteristics
Number of teachers 5.86 4.14 1.72%*
Student-teacher ratio 31.35 39.03 -7.68%**
Teacher qualification index? 0.21 0.31 -0.10
Panel E: Girl-friendly resources
Has preschool 63.7% 8.1% 55.6 pp***
Has water supply 80.0% 63.3% 16.7 pp***
Has any toilets 93.1% 74.9% 18.2 pp***
Has gender-segregated toilets 92.0% 60.0% 32.0 pp***
Number of female teachers 2.95% 1.76% 1.19 pp***
Teachers with gender-sensitivity training 12.4% 10.6% 1.8 pp
Source: Mathematica household survey (2015) and Mathematica school survey (2015).
Note: In panel A, “village has a school” is estimated at the village level, and “estimated travel time (in minutes)” is

estimated from the household survey at the child level using only children who are currently enrolled in
school. We estimate effects on the remaining variables at the school level for primary schools only.
pp = percentage points.
1 Classroom quality index is a normalized score measuring the physical quality of the classrooms in a school based
on the fraction of classrooms made of finished material, fraction with visible blackboard, fraction rainproof, and
number of classes not held under precarious shelter.
2Teacher quality index is a normalized score measuring the quality of the teaching staff in a school based on the
fraction of permanent teachers, principal teachers, and certified teachers.

*[***Coefficient statistically significant at the 10%/1% significance level.
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Schools in villages selected for BRIGHT have more&achers, but their qualifications do
not seem significantly different from those in schols in unselected villagesSchools in
selected villages have almost two more teachersqgberol and student-teacher ratios that are
smaller by more than eight students per teachargbhools in unselected villages. In terms of
quality, the lack of differences in the qualificats index indicates that the quality of the teasher
in selected villages is similar to those of otleadhers (Table V.1, panel B)These results are
similar to what we observed in previous evaluations

Even though the program has ended, the BRIGHT schd®have largely sustained the
girl-friendly characteristics that were incorporated as part of the BRIGHT
implementation. For each of the characteristics presented in famélTable 1V.1, except the
sensitivity training, BRIGHT schools are about @56 percentage points more likely to have
the amenity. These differences are generally maigjel than in 2008, but they are smaller than
in 2012 because schools in unselected villagesawgat significantly over the last three years.
The one exception is gender sensitivity trainingiol declined from 36 percent in selected
villages in 2012 to 12 percent in 2015, and théed#ince with unselected villages declined from
17.8 percentage points to no difference over targogd. This suggests that fewer teachers in the
selected villages received the training once th&@HR program ended or that many teachers
who received the training have moved to anotheoaiciRegardless of the cause, the decline in
the difference suggests a need for the governmastritinue training teachers on issues of
gender sensitivity if they wish to maintain thegmece of teachers with gender sensitivity
training in program schools.

The results suggest that although the quality bbsts in general improved in a number of
respects over time, without the BRIGHT programlagés would have experienced a slower rate
of improvement in quality and would have continte@xperience lower infrastructure quality,
fewer school resources, or having no school afalla result, the treatment operates both
through the construction of schools in villaged titherwise would not have had schools and
through causing higher quality schools with girefrdly characteristics to exist in place of
traditional government schools. Therefore, thenesties of the treatment effect that are presented
in the rest of this section should be interpretetha effect of a village having a BRIGHT school
relative to a combination of a traditional govermingchools and a small probability of not
having any school.

26 We examined the differences between villages ssldor BRIGHT and those not selected on a rangsthar
variables, including those used to construct theher quality and classroom quality indexes. Thessenates are
consistent with the estimates discussed in thiscsec
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B. Impact on enroliment

We find that self-reported enrollment of children in the villages selected for BRIGHT
was 6.0 percentage points higher compared to the selected villages (Table 1V.2). The
BRIGHT program, therefore, continued to have sigaiit effects on enroliment 10 years after
the start of the operation, but the magnitude efithpact had significantly declined since 2008
and 20128

However, the sample used in this report and theique reports are different, which makes
comparing the magnitudes of the effects difficlith. make the estimates comparable, we
estimated the 10-year impacts using samples wis agnilar to the full samples in the previous
analyses and using similar sets of controls. Fodi@n and youth between the ages of 6 and 17,
which matches the ages of the full 2012 sampleeghienated 10-year impact is 9.0 percentage
points smaller than the 7-year impact, and thietBhce is statistically significant. To compare
to the 2008 sample, we next include only childretwieen the ages of 6 and2Zor the 10-
year survey, we find an impact of 5.1 percentagetp@n self-reported enrollment among
children 6 to 12 years old, which is significantiyver—by 13.4 percentage points—than the
impact observed using the 2008 data and 9.9 pegeoints lower than the impact observed
using the 2012 data (Table 1V.2).

Also, to examine the 10-year impacts on the cobiochildren who were ages 6 through
12 at the time of the 3-year study (2008 survey) restricted the current sample to children ages
13 through 19 and found an impact of 9.1 percenpagas (Table 1V.2). This is 9.4 percentage
points smaller than the impacts on the same cah@@®08 (the 6- through 12-year-olds in 2008),

27 As expected, the estimated impact on the schatérdrased enroliment measure is lower than tlieesgdrted
enrollment measure—3.1 percentage points andtatatig significant at the 5 percent level. Theimstted impact
for school-roster-based enroliment may still besbéhdue to a large amount of missing values inléta. Most of
the missing cases occur in secondary schools—&&peof children ages 13 to 22 who reported bemglked in
school in the household survey are missing sctea@tlenroliment data, whereas that percentagelyslanpercent
for children ages 6—12—so the degree of bias magntmdler for primary school-aged children. For dhéh ages 6—
12, the estimated impact on school-roster-basenllsr@nt measure is still lower than self-reportedoiment—3.9
percentage points compared to 5.1 percentage pbints statistically significant at the 5 and 1qeat levels,
respectively, not reported)—but the magnitude efdtiference is smaller than for the overall sampieaddition,
97 percent of the children who reported being éeddh school in the household survey were alsonted as being
enrolled in school in the school survey, and tieiscpntage did not differ greatly by age—97 peréené- to 12-
year-olds and 95 percent for 13- to 22-year-olds (@ported). This suggests that over-reportingrobliment by
households was uncommon and that self-reportediemt is likely a fairly accurate measure of efmant.
Regression results for self-reported enrollmentsaiol-roster-based enrollment are presented peAgix C.

28 Note that this estimate includes the 16 villagéese receipt of the BRIGHT program did not folldve toutcome
of the assignment algorithm and does not statltieaacount for this “noncompliance.” However, basa the
number of such villages is so small (16 out of 2Blages), even accounting for the noncomplianeddg a similar
estimate of 7.5 percentage points. This estimdbased on a local average treatment effect (LABEator in
which we estimate equation A.1 in Appendix A usamgindicator variable for whether or not a villageeived a
BRIGHT school as the dependent variable in pladh@indicator variable for treatment assignmeng. &stimate
the coefficient on the BRIGHT school indicator sineatment assignment as an instrumental variahlivo-
stage least squares (2SLS).

2 For the three-year survey, the estimates areigtid those in Kazianga et al. (2013), and thly difference in
the specifications between the 10-year and theaB-gstimates is the small difference in the seboftrol variables
used in Kazianga et al. (2013) versus those usttkinurrent study.
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and 8.1 percentage points smaller than the immperctee same cohort in 2012 (the 10-
through16-year-olds in 2012). These declines atésstally significant and largely due to
declines in enrollment in villages selected inte BRIGHT program—enrollment declined from
55.3 percent and 54.1 percent in 2008 and 201@ectisely, to 36.5 percent in 2015. This likely
results from the cohort aging into secondary sahashich has much lower levels of enrollment
in both selected and unselected villages: enroltrfeeril8- and 19-year-olds is 20.1 percent and
13.8 percent in selected and unselected villagspectively (results not shown).

However the decline in enrollment for primary-schage children between ages 6 and 12 is
unrelated to aging and indicates that the enroltrgams for primary school in BRIGHT villages
that we had found in 2008 and 2012 diminished withend of the program in 2012. This
suggests that the continuation of the full BRIGH®gyam, including the interventions that
complemented the infrastructure improvements, naAebeen necessary to sustain the impacts
on primary school enrollment.

Table IV.2. Ten-year impacts of BRIGHT on self-reported enroliment

Ten-year impacts (2015 survey)

Full sample (6- to 22-year-olds) 37.9% 31.9% 6.0 pp*** 34,471
Restricted sample (6- to 17-year-olds) 42.2% 35.8% 6.4 pp*** 29,075
Restricted sample (6- to 12-year-olds) 43.0% 37.9% 5.1 pp*** 19,896
Restricted sample (13- to 19-year-olds) 36.5% 27.5% 9.1 pp*** 11,658
Seven-year impacts (2012 survey)
Full sample (6- to 17-year-olds) 47.7% 32.3% 15.4 pp*** 26,430
Restricted sample (6- to 12-year-olds) 48.9% 33.9% 15.0 pp*** 19,630
Restricted sample (10- to 16-year-olds) 54.1% 36.9% 17.2 pp*** 13,913

Three-year impacts (2008 survey)
Full sample (6- to 12-year-olds) 55.3% 36.8% 18.5 pp*** 17,970

Source: Mathematica household survey (2015), Mathematica school survey (2015), Kazianga et al. (2016), and
Levy et al. (2009).

pp = percentage points
**Coefficient statistically significant at the 1% significance level.

The estimated 10-year impacts on self-reportedllemeat for the selected villages can be
seen graphically in Figure V.1, which is similarRigure 11.1 presented in Chapter Il to
conceptualize the RD design. As with Figure lltfe horizontal axis represents the relative
score, reconstructed so that the cutoff point iead, and the vertical axis represents the
percentage of children enrolled. The solid linggesent estimates of the relationship between
the score and the percentage of children enratieke left and to the right of the cutoff point.
The distance between the two solid lines at theftpbint represents the impact of the BRIGHT
program on enrollment presented in Table IV.2.
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Figure IV.1. Ten-year impacts of the BRIGHT on self-reported enroliment
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C. Impact on test scores

Students in villages selected for the BRIGHT progren scored 0.19 standard deviation
points higher than students in unselected villaggg able 1V.3). We estimate thignpact on a
combined measure of math and French test score#)ibyositive impact is consistent across
the math and French sections of the exam (see Alpp€&n Tables C.3 and C.#)In addition to
estimating impact on test scores for 6- to 22 y#ds; we estimate the effects for 6- to 17-year-
olds and 6- to 12-year-olds using similar methoggl&Ve find that for 6- to 17-year-olds, the
test score effect declined from 0.29 in 2012 t®02015, and for 6- to 12-year-olds, the test
score effect declined from 0.41 in 2008 and 0.230h2 to 0.13 in 2015 (Table 1V.3), all of
which are statistically significant. We also reged the current sample to children ages 13 to
19 to follow over time those who were ages 6 tatlthe time of the 2008 survey. We found an
impact of 0.31 for this group, a roughly 25 percgghificant decrease from the impacts
observed in 2008 (0.41) and 2012 (0.43) (Table)IV[Bus, as was shown with the enrollment
results, an impact of the BRIGHT program on testes is still observed for children in the 10-
year survey. The BRIGHT program has also continoié@ve a positive effect on children who have
entered school since the program ended, but thaeitundg of the impact is now somewhat smaller.

30 Note that this estimate includes the 16 villageese receipt of the BRIGHT program did not folldve toutcome
of the assignment algorithm and does not statistieacount for this noncompliance. However, beestle number
of such villages is so small (16 out of 291 villageeven accounting for the noncompliance yieldsralar estimate
of 0.23 percentage points. This estimate is basea IOATE estimator in which we estimate equatiofh #.
Appendix A using an indicator variable for whetloemot a village received a BRIGHT school as thgethelent
variable in place of the indicator variable foratment assignment. We estimate the coefficienherBRIGHT
school indicator using treatment assignment asstnumental variable via 2SLS.
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Table 1V.3. Ten-year impacts of the BRIGHT program on test scores

Selected Unselected Estimated Sample

villages WIEGLES impacts size

Ten-year impacts (2015 survey)

Full sample (6- to 22-year-olds) 0.11 -0.09 0.19%** 30,474
Restricted sample (6- to 17-year-olds) 0.10 -0.09 0.19%** 26,348
Restricted sample (6- to 12-year-olds) 0.06 -0.06 0.13*** 18,665
Restricted sample (13- to 19-year-olds) 0.16 -0.15 0.31%** 9,585
Seven-year impacts (2012 survey)
Full sample (6- to 17-year-olds) 0.13 -0.16 0.29%** 23,464
Restricted sample (6- to 12-year-olds) -0.03 -0.26 0.23%** 17,498
Restricted sample (10- to 16-year-olds) 0.59 0.16 0.43%** 12,490

Three-year impacts (2008 survey)
Full sample (6- to 12-year-olds) 0.37 -0.04 0.41%** 17,970

Sources: Mathematica household survey (2015), Mathematica school survey (2015), Kazianga et al. (2016), and
Kazianga et al. (2013).

Notes:  Test scores are measured in standard deviations of student achievement.
***Coefficient statistically significant at the 1% significance level.

Figure IV.2 presents the estimated 10-year impaBRIGHT on the total test score. The
solid lines represent estimates of the relationbbiveen the relative score and the test scores of
students to the left and to the right of the cupafint. The distance between the two solid lines at
the cutoff point represents the impact of the BRIGHMogram on test scores presented in
Table 1V.3.

Figure IV.2. Ten-year impacts of the BRIGHT program on total test score
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D. Impacts on child labor

Children who attend school are unable to engagé¢hier activities during the time that they
are in class or studying. One of the main oppotyuosts is work that the child might otherwise
do for pay or for the family. The 3-year impact lexaion as well as the 7-year impact evaluation
found modest reductions in children’s work (Kaziargg al. 2013, Kazianga et al. 20¥6)Ve
assess the impacts of the program using the cutegatset on the same set of outcomes, and
present the results in Table 1V.4.

The program no longer had any impact on the numbeof children engaged in labor
activities in the past weekUnlike the results observed in the 3-year and at-ympact
evaluations, we did not find any significant di#eces in participation in any of the children’s
labor activities (Table 1V.4, panel A), includingstandardized composite work indéx.he
change is not simply due to aging; the resultsaméar when we use only children in the same
age group as the 2012 evaluation (6- to 17-yeals-bbr the 10-year impact evaluation, we also
investigated the impacts on the hours children gedan labor activities. Children in both
selected and unselected villages spent the mostir@nebtime in fetching water—about 4
hours—and tending animal—about 3 and a half hounsthe week before the survey, but they
also spent 1 to 2 hours in other household labiviaes. However, we found no significant
impacts of the BRIGHT program on time spent onctkabor activities as well (Table IV.4,
panel B).

There are two reasons that may have contributétetéack of impacts on child labor. First,
the smaller impact on enrollment in the currenadsds likely resulted in a smaller difference
between the selected and the unselected villagie® inumber of children engaged in labor
activities. Second, the drop in the impact of BRIGi#ay also be the result of broader societal
changes in the way child labor is viewed. There avdscline in participation across all of the
labor activities from 2012 to 2015 in both seleced unselected villages, more so in unselected
villages (for example, percentage engaged in ditigdirewood declined by 3.5 and 8.7
percentage points from 2012 to 2015 in selecteduasdlected villages, respectively). This may
have resulted from the recent efforts by the Gawemt of Burkina Faso to reduce the
prevalence of child labor in Burkina Faso (Bure&international Labor Affairs 2015). It is
possible that the efforts were more concentratéddarunselected villages because of the higher
prevalence of child labor in those area as was settre 3-year and 7-year impact evaluation.

311t should be noted that de Hoop and Rosati (2€ih&)conflicting results using the same data, argiuhat the
program actually increased children’s work in sapecifications.

32 The composite work index is constructed in twstd=irst, we take the sum of seven binary varitilat appear
as one if the child had: collected firewood, clehrfetched water, cared for siblings, tended arsmstiopped, or
done other family work in the previous week. Secomel standardized the sum to express the work imdex
standard deviations. Only chores that at leastel®gmt of children participated in are included.
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Table 1V.4. Ten-year impacts of BRIGHT on children’s labor activities

Panel A: Participation in various activities

Firewood 34.8% 34.8% 0.0 pp
Cleaning 40.9% 41.9% -1.0 pp
Fetch water 61.3% 62.1% -0.8 pp
Watch siblings 30.7% 31.6% -1.0 pp
Tend animals 22.9% 24.5% -1.6 pp
Fieldwork 14.8% 15.6% -0.8 pp
Shopping 35.6% 35.6% 0.0 pp
Overall index (standard deviation) -0.03 0.00 -0.03
Panel B: Hours spent on various activities per week
Firewood 1.59 1.63 -0.03
Cleaning 231 2.44 -0.13
Fetch water 3.94 4.11 -0.18
Watch siblings 1.47 1.58 -0.11
Tend animals 3.21 3.46 -0.25
Fieldwork 0.99 1.06 -0.07
Shopping 1.26 1.24 0.02
Total hours?! 14.7 15.4 -0.76

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).
Notes:  Sample size varies between 32,561 and 32,770.

1 Total hours is calculated by adding hours spent across all seven activities reported in the table. It is possible that the
total is overestimated if children perform two or more tasks simultaneously. However, the estimated differences
should not be affected by this overestimation.

pp = percentage points
No coefficients of estimated differences are statistically significant.

E. Impacts on young adults outcomes

The first cohorts of children exposed to the BRIGptdgram were all teenagers or young
adults by 2015, so the 10-year evaluation gavenugpaortunity to investigate the impacts of the
BRIGHT program on such young adult outcomes as eynpént, marriage, and childbearing.
The 3-year and 7-year impact evaluations demoestithiat the BRIGHT program improved
school enrollment for children in grades 1 throéghut it was unclear whether children in
BRIGHT villages would complete primary schoolinglazontinue schooling beyond grade 6, or
whether they would leave school and enter the lalarket. In addition to attaining additional
education, a benefit of staying in school longahe&spossible delay in the age of marriage,
particularly for girls. Burkina Faso has one of thghest rates in the world of child marriage for
girls. Almost one in two girls is married beforerting 18, and the prevalence of child marriage
in the country is higher than the regional averfagsub-Saharan African countries (37 percent)
(UNFPA 2012). It is in this context that we assebgther the BRIGHT program had any impact
among young adults in the selected villages orikieéhood of being married. To specifically
investigate the impact on the likelihood of maredgr girls, the results for young adult
outcomes in Table IV.5 are presented separatelgiftsrand boys.
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For 13- to 22-year-old girls, the program resultedn a 13.5 percentage point increase in
primary school completion rate3? The program also resulted in a 10.3 percentage pui
increase in current school enrollment and correspaiing decreases of 5.6 and 6.3
percentage points in rates of employment and marrige (Table IV.5, panel A).This suggests
that the BRIGHT program was successful in achiewing of the overarching goals of the
increasing primary school enrollment rates forggiflhe program also prevented a significant
number of 13- to 22-year-old girls from dropping ofischool to get married or join the labor
market®* In fact, the program had a 4.5 percentage poipachon whether girls were not
enrolled in school nor employed. For the girls vdmb get married, there were no substantial
differences between those in the selected versssented villages in terms of age at marriage
and age of their husband. Among girls who were @@t the time of the 2015 survey, the
average age at marriage was 16.38 years in thetegiellages and 16.29 years in the
unselected villages, and on average, these femalies17.5 and 17.6 years younger than their
husband in selected and unselected villages, risgplyqresults not shown in table). Because
they are in fewer marriages, girls in BRIGHT vilkagwere also 1.7 percentage points less likely
to have children, although this difference is digant only at the 10 percent level. In addition,
we find similar impacts when we focus the analpsideenage girls (age 13 to 19).

For 13- to 22-year-old boys, the program increasegrimary school completion rate by
8.8 percentage points, current school enrollment b$.5 percentage points, and reduced
current employment by 5.6 percentage points (Tablg/.5, panel B). This suggests that as
with girls, the BRIGHT program reduced the numbiet® to 22-year-old males who dropped
out of school to join the labor market. Howeverikmteenage and young adult girls, there is no
significant decline in the percentage of malesamoblled in school nor employed, and marriage
is uncommon for males of the same age group—theagarrate is 5.5 percent in both selected
and unselected villages and there are no signifiethects of the BRIGHT program either on the
likelihood of marriage for males, or on the like&ldd of their fathering a child. In addition, as
with girls, we find similar impacts when we focietanalysis on teenage boys (ages 13 to 19).

33 We calculate primary school completion rates fisgti-reported enrollment information in the houddtsurvey.
For children currently enrolled in secondary schptilere is no uncertainty that they completed @rjnschool. But
for those not currently enrolled, the survey ordiksathe last grade they were enrolled in. We assuoigld
completed primary school if he or she reportedag@brolled in the last grade of primary schooh last year they
were enrolled in school. However, it is possiblatthome of the children enrolled in the last grefdgrimary school
did not complete the grade. Thus, our estimatevefage primary school completion rates in thectedeand
unselected villages could be overestimated. BiltefBRIGHT program is successful in causing moikelidn to
complete primary schools when they enroll in thst ggade of primary, then the average for the @csedl villages
will be overestimated more than that for the sel@ctillages. In that case, the differences betwkerwo
estimates, the impact on primary school completate, will be underestimated.

34 To investigate whether the improvement in schoobiment is the underlying mechanism behind thereiase in
employment and marriage, we conducted the samgsasalith current enrollment included as a contftie
results are presented in Appendix Table C.6. Wighinclusion of enroliment, the estimated impadhefprogram
on employment for both females and males disapdeargich suggests that the increase in enrollnikelyl played
a role in the reduction in employment. The impactmarriage for females became smaller by roughhjrd but
remained significant, so the increase in enrolinmay have played a role but likely does not fuktplain the
decline in their marriage rate.
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Table 1V.5. Ten-year impacts of the BRIGHT program on young aduit
outcomes

Panel A: Females

Completed primary school 22.9% 9.4% 13.5 pp*** 7,219
Self-reported current school enrollment 32.6% 22.3% 10.3 pp*** 7,090
Currently employed 36.8% 42.4% -5.6 pp*** 6,906
Not enrolled in school nor employed 31.5% 35.9% -4.5 pp** 6,861
Currently married 32.7% 39.0% -6.3 pp*** 6,927
Had a child 22.9% 24.7% -1.7 pp* 6,905
Panel B: Males
Completed primary school 39.1% 30.3% 8.8 pp*** 7,561
Self-reported current school enrollment 30.3% 24.8% 5.5 pp*** 7,485
Currently employed 50.1% 55.7% -5.6 pp*** 7,281
Not enrolled in school nor employed 20.2% 20.9% -0.7 pp 7,250
Currently married 5.5% 5.5% 0.0 pp 7,293
Had a child 2.6% 2.2% 0.4 pp 7,292

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).

Notes:  Sample of respondents 13—-22 years old in 2015. Respondents who listed “student” as their job are not
considered to be currently employed.

pp = percentage points.
*[x[x**Coefficient statistically significant at the 10%/5%/1% significance level.

F. Subgroup impacts
1. Impacts by age

To better understand the heterogeneity of the &fi@e enroliment and test scores, we
disaggregate the age-group estimates presenteabiesl1V.2, and V.3 further. In Figure V.3,
we present the estimated impacts for enrolimefitglas) and total test score (right axis) for
each cohort between ages 6 and 22. For each agepwvide the estimated impact and the 95
percent confidence band. The estimated enrollnfédte are largely consistent across all ages
but are consistently significant only for childréd to 16 years old, which is approximately the
age range of secondary school students. For yoiages 6 to 11) and older (ages 17 to 22)
children and youth, the enrollment effects aredbrgositive but insignificant. The effects on
test scores are similar to those on enrollmentEibat the impacts on test scores remain large
and significant for young people ages 17 to 20 elé Whese results suggest that the BRIGHT
program was successful in improving the learningofder students and increased the likelihood
that students continue schooling through seconsigrgol. However these effects are largely
muted for those who are approximately the ageiofigoy school student (6 to 11 years).

We explore two possible explanations for the hegfeneity by age. First, as we showed in
Table IV.1 in Section A of this chapter, schoolshe selected villages just above the cutoff are
older and have more grade levels than other schBolstudents in selected villages may simply
be staying in school longer than students in uetedevillages because the schools they attend
offer more grade levels. However, if that is trwe, should observe larger impacts on the
probability of children completing later gradesigoes not seem to be the case, as is evident
from Figure 1V.4. In fact, the observed impact ba probability of completing later grades
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decreases for higher grades after primary scho@dtition, we show in results presented in
Appendix C (Table C.5) that statistically contnodjifor either the age of the school or the
number of grades offered does not diminish the mlesktreatment effect on test scores. This
indicates that even within villages which have hathool for the same number of years or
which offer the same grade levels, the BRIGHT paogstill causes students in selected villages
to have higher test scores.

Figure IV.3. Ten-year impacts of BRIGHT on enroliment and test scores, by
age
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Sources: Mathematica household survey (2015) and Mathematica school survey (2015).

To better understand the effect of the BRIGHT paogon different cohorts of students
over time, we further disaggregate the estimatqzhots on the probability of completing each
grade level. Figure V.4 presents estimated impaets95 confidence bands by grade level for
three groups: children ages 6 to 12 in 2008, oliildd to 12 in 2015, and teens 13 to 19 years old
in 2015. The 2008 survey data showed that the BRI@Gkgram resulted in more children ages
6 to 12 completing grades 1 through 3, but it hadlear impact on later grades. This was
consistent with the fact that BRIGHT | program feed on grades 1 through 3. Following the
same cohort of children seven years later (ages 19 in 2015), the program improved grade
completion throughout primary school. This impaetslily declined but remained positive
through secondary school. However, there was nofgignt impact on completion of high
school grade levels. For children ages 6 to 1Ditb2the program had positive effects on grade
completion through all primary school grades, Inat magnitudes of the effects are substantially
smaller than those observed for children of theesage group in 2008. This suggests that the
program was less effective at improving grade cetnuh of primary school grade levels for
more recent cohorts of children (who were goingtigh primary school after the end of the
BRIGHT program) than for earlier cohorts.
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Figure IV.4. Ten-year impacts of BRIGHT on the probability of grade
completion
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Sources: Mathematica household survey (2015), Mathematica school survey (2015) and Kazianga et al. (2013).

Notes:  Children in the 2008 survey are recorded as having completed grade 7 if they are reported to have been
enrolled in any secondary school. Our data in 2008 does not allow us to distinguish between having
completed individual grades within secondary school. Note that those who were ages 13-19 in the 2015
survey are recorded as having completed grade 13 if they are reported to have been enrolled in any post-
secondary schooling.

The effect on test scores does seem to be relaig@dde progression. Figure IV.5 presents
estimated impacts on the highest grade achievedjbyalong with the test score effects from
Figure IV.3 for reference. The two sets of impdicts up very closely for children and youth
ages 12-19, implying that the magnitude of thectiba test scores is correlated with the
magnitude of the effect on grade progression. $aggests that the improvements in academic
skills of students who went through primary schawding the BRIGHT program, may—in terms
of test scores—be explained by the program cawstimdents to progress farther in school than
they otherwise would. In addition, estimates in Apgix Table C.5 further support this
conclusion by demonstrating that once we direadiytiol for the highest grade that a student
achieves, the difference in test scores betweeateel and unselected villages was greatly
reduced.

It is important to note that none of these requitsvide a definitive explanation. There are
other possible explanations for these resultsareatonsistent with the possibility of the
BRIGHT program having an effect on students’ testss through channels other than grade
progression, such as through providing a bettelitgueducation at each grade level. This may
be particularly true for the youngest children,fdrom the association between grade
progression and test scores is less strong. Howeten taken together, the results do strongly
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suggest that, at least for the older students,egpaoigression may be one of the primary
mechanisms through which the BRIGHT program impsaest scores.

Figure IV.5. Ten-year impacts of the BRIGHT program on highest grade
achieved and test scores, by age
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Sources: Mathematica household survey (2015) and Mathematica school survey (2015).

The next question is, then, why do BRIGHT schoalsse students to progress farther than
they otherwise would? In Table IV.6, we preseninested differences in measures of students’
ages relative to their grades. As shown in thé fow, only 37.2 percent of students in
unselected villages can be considered to be theppate age for their grade, compared to
percent in selected villagé&sThe next two rows show that the age inappropregsiis related to
students being too old rather than too young feirthrades. Students in unselected villages are,
on average, 1.42 years “off-grade;” students irctetl villages are about one- quarter of a year
closer to being the right age for their grade. @ason that students in selected villages are
more likely to be on grade seems to be that theyraore likely to start school on time and at a
younger age—closer to the appropriate age forisgpsthool (Table IV.6).

35 Students are expected to start 1st grade at @, Btudents are classified as age approprigteiifage is within
a year of their grade plus six years.
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Table 1V.6. Estimated differences in enrolled student characteristics
between villages selected and not selected for BRIGHT

On age for grade 43.8% 37.2% 6.6 pp***
Student is too old for grade 55.9% 62.6% -6.7 pp***
Student is too young for grade 0.3% 0.2% 0.1pp
Years off grade level 1.18 1.42 -0.24%**
Start school between ages 5 and 7 84.8% 76.8% 8.0 pp***
Years older than 7 at start 30.1% 42.5% -12.4 pp***

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).
Notes:  Sample size varies between 11,817 and 11,932.

pp = percentage points

***Coefficient statistically significant at the 1% significance level.

The findings indicate that the BRIGHT school pragnaas effective at getting children into
school, getting them to start school at the riglg,and keeping them in school for longer
periods of time. However, as mentioned, even satiedllages have low enroliment rates. For
example, only 43.0 percent of primary-school-agedents (ages 6 to 12) in villages at the
discontinuity are currently enrolled in school. Aasithe declining treatment effects in Figure
IV.4 demonstrate, keeping students in school oneg have started is a challenge even for
BRIGHT schools. So, although the BRIGHT schools/te a large benefit, there is significant
room for improvement.

2. Impacts by gender

A distinguishing feature of the BRIGHT programhe ttmphasis on implementing girl-
friendly components. Given the social constraimis Bousehold obligations faced by girls in this
area, traditional schools (with no preschool, preti@ntly male teachers, and teachers without
training in how to make education equally accessiblboys and girls) tend to serve the needs of
boys better than girls, resulting in higher lew@i€nrollment among boys. The BRIGHT schools
were designed to provide the missing amenitiesakerschool equally accessible to students of
both genders. In Section A of this chapter, we sftbthat the BRIGHT schools have, indeed,
maintained their girl-friendly characteristics dwgithe last 10 years, as intended. So, in
Table IV.7, we investigate whether the program tié@rential impacts on girls.

Girls’ enrolliment increased by 5.4 percentage poirstmore than boys’ and their test
scores increased by 0.08 standard deviations mote.total, girls experienced a 0.25 larger
grade level improvement than boys (Table IV.7, parié\). These results are somewhat larger
than the differentials observed in the 2008 surwdere we estimated a 4.6 percentage point
differential in enroliment for girls and found ndfdrence in the effects on test scores. However
the observed differentials are significantly snratlen those observed in the seven-year
evaluation—11.4 percentage points for enrollmer] @tandard deviations for test scores, and
0.47 grade levels (Kazianga et al. 2016).
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Table 1V.7. Ten-year impacts of BRIGHT on girls compared to boys

Panel A: Academic outcomes

Self-reported enroliment 8.8 pp*** 3.4 pp** 5.4 pp***
Total test score (std. deviation) 0.23*** 0.15%** 0.08***
Highest grade achieved 0.69*** 0.44%xxx 0.25%**
Panel B: Child labor outcomes
Cleaning -1.6 pp -0.5 pp -1.1pp
Fetch water -1.5 pp -0.1 pp -1.4 pp
Watch siblings -2.2 pp* 0.2 pp -2.5pp
Tend animals -2.2 pp* -1.0 pp -1.2 pp
Fieldwork -1.0 pp -0.6 pp -0.4 pp
Overall index, only those with -0.07** 0.00 -0.07*
>10% of children (std. dev)
Overall index (std. deviation) -0.05* -0.03 -0.02

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).
pp = percentage points.
*[+[xx+Coefficient statistically significant at the 10%/5%/1% significance level.

There could also be differential impacts on chilatky given that girls are much more likely
than their brothers to do household work and tbhatescomponents of the BRIGHT schools
focus on facilitating the enrollment of girls wispecific household responsibilities. The
preschools, for example, were designed to alloVs gtho had to tend to their younger siblings
to attend school. Estimates of differential impamigyirls of labor activities are presented in
Table IV.7, panel B. We find differential effectt2x5 and 1.2 percentage points in the
probability that girls watch their siblings and demnimals more than boys (the differentials are
statistically significant only at the 10 percentdf). Despite the lack of effects on the other
outcomes, we find an overall reduction in the wiodex of 0.07 standard deviations in the work
index including only activities with greater thad gercent of children participating (significant
at the 5 percent level) but no significant differernn the overall work index. Thus, the BRIGHT
schools have modestly reduced the number of gidaiged in these activitiés.

G. Reasons for non-enroliment

Finally, although the research design is not wallesl to disentangle which of the
components of the BRIGHT schools might be mostaesible for the previously observed
impacts, we did collect data using more qualitatjuestions that provide some information. We
asked families whose children were not currentipked in school why the children were not
enrolled.

To fit these data within our research design, &mheresponse to each question, we construct
an indicator variable set to one if a family praagcthe given answer for a particular child. We
then set the indicators values equal to zero tartelidren whose families would not have been

36 Given the availability of the preschools, we adstimate differences in impacts for children whe lin a
household that includes children younger than ages 6vell as differential effect by the number bildren younger
than age 6. We find no differential effects foheit measure of young children in the household.
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asked these questions due to their enrolimentsst&m children enrolled in school would have
the indicator value for each reason for not attegdichool set to zero because, inasmuch as they
attend school, none of these is a reason they tattemd school.

The logic behind this coding of the variables abowg to compare the pattern of responses
among not-enrolled children in selected and unseadieallages. Absent BRIGHT, the
enrollment rates of children would be the sameelated and unselected villages, and the
probability of a given reason being provided byiily for non-enrollment would be the same.
The addition of the BRIGHT schools caused additichddren to go to school, eliminating
reasons that would have been given for not goirsghmol in the selected villages. As a result,
we would expect reasons for not going to schodlweae addressed by BRIGHT to be less
common in selected villages.

The reasons provided for not having children ertbih school, presented in Table 1V.8, are
consistent in emphasizing the importance of schooéss? Access is 8.8 percentage points less
likely to be provided as a reason for not sendimfficen to school in selected villages. The only
other reason with significant differences is “otheasons and the difference is small (0.7
percentage points). The importance of school adsesso consistent for both girls and boys and
younger and older children (see Appendix Table .@&krall, these differences indicate that
families overwhelmingly seem to value the greateeas that they have to schools in BRIGHT
villages.

Table 1V.8. Probability that the indicated reason is provided as a reason for
not enrolling child in school

Access (no school or school too far away) 4.8% 13.6% -8.8 pp***
School fees 12.1% 11.6% 0.5 pp
Child too young 9.6% 9.5% 0.1pp
Household work 16.7% 16.4% 0.3 pp
Child too old 3.4% 4.1% -0.7 pp
Other 1.3% 2.0% -0.7 pp**

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).
Notes:  Sample size is 30,264.

pp = percentage points

*frrxCoefficient statistically significant at the 5%/1% significance level.

37 Response options include those provided in Tahig &s well as the following: work for income, tagicare of
siblings, no separate latrines for girls, debaughemd preventing early marriage. All of the resgeswere
provided by fewer than 1.5 percent of families. Tir& two are merged into household work; the othece are
merged into the “other” response. Unfortunatelth@lgh families did provided specific reasons whleoosing
“other,” those responses were not provided by tineey firm. Additionally, the reasons “too far” afib school in
village” are merged to form the “lack of accesstiop.
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V. COST-EFFECTIVENESS AND COST-BENEFIT ANALYSIS

As with all interventions, the ultimate questioma simply whether or not the intervention
is effective, but rather, how effective the intertien is relative to other programs or policies.
Answering this larger question requires comparirgtteatment effect estimates presented in the
previous chapters with those of other programsloing so, however, we are interested in not
only the relative effectiveness of the differemgmams but also their relative costs. For example,
two programs might yield the same effects, butathe that can do so for less cost might be the
better policy option.

We conduct these analyses within the constrain®g®ad by the research design. Because
the treatment effect estimates reflect the impaattaldren living in villages selected for a
BRIGHT school relative to the educational opportigsithat exist in the unselected villages, we
can estimate the cost-effectiveness and benefiysfancosts incurred in villages selected for
BRIGHT relative to the expenditures on schoolsnealected villages. In other words, we assess
the effectiveness and benefits of only the addati@mosts that were expended in the selected
villages due to the much higher rates of constngcBRIGHT schools. Our methodology does
not allow us to assess, for example, the effecaéssror benefits associated with the total costs
expended on BRIGHT by the MCC. Specifically, ab®@ipercent of the actual investment in
BRIGHT by MCC is accounted for in the cost-benafialysis.

The first strategy for making this comparison iBezhcost-effectiveness analysis. This
analysis results in a statistic that directly corepahe treatment effects of the program presented
in the previous chapters to the costs of the pragfpecifically, it is the ratio of the effects of
an intervention to the intervention’s costs—thatisst per unit of effect. For enroliment, for
example, the program provides the benefit of causmlidren to be enrolled in school. The cost-
effectiveness of the program for enrollment estesdhe average cost of enrolling a child in
school for a single year by dividing the numbecloidren caused to be enrolled in school by the
cost of the program. Specifically, it measuresdbst of causing one additional child to attend
school for one year, which we measure in termsbdarcs per child-years of enroliment.

The advantage of this measure is that it requiteggwest assumptions when compared to
the alternative analyses discussed below. The ingsticnates are taken as estimated in the
previous chapters; the only additional informatiequired is the cost of running the program up
to the point of the survey. However, the set ofgpams to which BRIGHT can be compared
using this analysis is also much smaller. In wb#bivs, we present a cost-effectiveness analysis
of the BRIGHT program on test scores and enrollm@ntler some circumstances, we can
directly compare the program to other educatiomyms that target these outconies.

However, we cannot use this analysis to comparéaBHI1to education programs that target

38t is also important to note that comparisonsrarealways possible even if education programsetatge same
outcomes if both programs involved more than orteare. For example, if a comparison program is ¢ess-
effective than BRIGHT at improving test scores andbliment, BRIGHT is clearly better. However, IRBGHT is
more cost-effective at test score improvements|dsas cost-effective at improving enroliment, tiisthodology
provides no means of determining the better pajatjon.
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vocational skills or to programs that target such-educational outcomes as improved health or
better roads.

A more general option is to conduct a benefit-emstlysis. Using this methodology, the
costs are calculated using the same methodolotheast-effectiveness analysis, but the
effects of the program are treated differentlytéas of using the treatment effects alone, we
estimate the monetary value of the treatment effétfe then provide estimates of the net
benefits (benefits minus costs) and the ratio efitbnefits of the program to the program’s costs,
called the benefit-cost ratio. For example, if dreh attend school longer due to the BRIGHT
program than they would otherwise, this could milean more productive and increase their
earnings. We can then estimate the value of theawapl educational outcomes by estimating
the value of this future increase in earnings andgaring the value of the higher earnings to the
costs of the village being selected for the BRIGHd@gram.

Compared to cost-effectiveness analysis, this naetlogy facilitates the comparison of a
wide range of programs affecting disparate outcofesexample, the improved earnings from
education programs can be directly compared tantpeoved business output from road
improvements. The disadvantage, however, is tleavaiue of these outcomes is often very
difficult to estimate. Research may not provideeans of monetizing some outcomes.
Identifying the value of things that are not boughtl sold (such as clean air) is notoriously
difficult, but even for outcomes such as schoob#ment, our methods are limited. As we
describe below, there are benefits to educatioardttan simply increasing children’s future
earnings, but research has yet to provide an aadepéthod for valuing these benefits.

Another major challenge is that the costs of a Ewgand the various benefits accrue at
different points in time, forcing us, for example,compare the value of receiving money today
as opposed to next year. To solve this problerm@udists use a concept called net present value
to calculate the value of the costs and benefitiseapoint that the program starts. The
calculation of these values requires a parametksdcthe discount rate that, among other things,
measures the return an amount of money would higleeg if it had been invested instead of
being spent on the program or paid to an individisadarnings. The correct rate depends on the
possible returns to investments, which can varyelyidver time, by country, and by many other
factors? As a result, the choice of the rate can be coetsial. This is problematic because
costs for programs are incurred earlier in thegmioand benefits are realized only later. Because
higher discount rates yield lower net present \v@hfeuture benefits, the higher the discount
rate, the less beneficial a given project will sqpe

Calculating the economic rate of return is a stpafer conducting a benefit-cost analysis
while sidestepping the issue of which discount tatese. It does, however, require the same

39 As we describe below, one must also often makenagsions regarding the costs of a program andafiatts
both the cost-effectiveness analysis and the becedi analysis. However, it is generally true tastimating the
costs of a program is much easier than estimatiadpénefits.

401t is closely related to the concept of interasigl various interest rates are often used forptinigose. However,
experts often disagree on the correct rate to use.

41 As explained in the next section, we use a discmate of 10 percent, which MCC recommends for tipiag
countries; however, other researchers may preffer oates.
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assumptions to value the benefits as when estijdtmnet benefits or the benefit-cost ratio. To
estimate the ERR for the project, we use the samaad costs and benefits used to calculate the
net benefits, but instead calculate the discoustatiwhich the net benefits are equal to zero.
This is the discount rate at which the presentevalithe costs exactly equals the benefits. This
value then has several interpretations. Firstnd thinks of the program as a financial
investment, this is the “return” on that investmesnmilar to the return gained from investing in
an appreciating stock or bond. Second, from thegestive of the discount rates, it is the highest
discount rate at which the costs do not exceetéhefits. In other words, if one believes that
the true discount rate is higher than the ERR,shig in the project is worse than doing

nothing, because the value of the future benefitsmply too low.

Table V.1 summarizes the characteristics of thessetanalyses. The primary difference is
between the cost-effectiveness analysis and thefibenst/ERR analyses in which there is a
trade-off between comparability and the need toerthk strong assumptions necessary to
calculate the value of the benefits of the prograhe key difference between the benefit-cost
ratio and the ERR is simply that the benefit-casibrrequires the use of a specific discount rate,
whereas the ERR does not.

Table V.1. Differences between effectiveness and benefit-cost estimates

Benefit-cost analysis

Net benefits/

Cost- benefit-cost
Characteristic effectiveness ratio
Time horizon 9 years 40 years 40 years
Allows comparison across different outcomes No Yes Yes
Requires assumptions about the value of educational No Yes Yes
improvements
Requires discount rate No? Yes No

a As described in Appendix D, the cost-effectiveness calculations require us to calculate the total cost of the BRIGHT
program over 10 years. This does require the use of a discount rate. However, because the length of time is so short
compared to those in the benefit-cost analysis, the assumption of the value of the discount rate is of far less
importance to the cost-effectiveness analysis than it is to the cost-benefit analysis.

A. Data for cost analysis and assumptions

To calculate the difference in educational expemd# on schools in selected and unselected
villages at the cutoff point, we must estimatedbsts associated with the infrastructure of the
average village on either side of the cutoff. Tieiguires estimating the cost of constructing a
BRIGHT school as well that of constructing a tremial government school. The cost estimates
for both types of schools are obtained from MCC &iitBA. However, there are three problems
with the data. First, the cost data were obtaine2D09 after the initial three years of
implementation. At that time, construction of thd@&ssrooms and other fixed structures was
completed in BRIGHT schools. We were unable to iokdatailed cost data for the 2009-2012
period at the time of this report and so assumiettieacosts of building three additional
classrooms in BRIGHT schools are equal to the aafdbsiilding the first three classrooms. We
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also assume that the costs of operation of the BRI&nd traditional government schools are
the same in the 2009-2012 period as they wereeifirgt three years. Second, data on the actual
realization rates and associated costs of somteeafdmplementary activities were not available.
Thus, the costs associated with the BRIGHT prograthe selected villages are underestimated.
Third, although we have reasonably reliable infararaon the costs associated with the
BRIGHT program in the first three years, the infatian on the costs of the traditional
government schools is much less reliable. In faetpbtained two cost estimates for building a
typical government school, and one estimate igithds the other. We use both of these
estimates as two scenarios: one based on the bgjlestimate of the traditional government
schools and the other based on the low-cost edtimAditvalues are measured in 2006 U.S.
dollars.

Table V.2 presents the costs of a BRIGHT schooé ifiajor cost components are the
school building itself and the teacher housingheafovhich costs about $40,000. Other
important cost components are the borehole andifomgo. The infrastructure costs are up-
front fixed costs and are assumed to have a lé&a sp 40 years for BRIGHT scho#lsind 30
years for the traditional government schools (bseanf the lower quality of the latter). Other
costs presented in the table have shorter assufeegh&ns? The costs of different components
in the 2009-2012 period are assumed to be the aanmethe first three years. However, we
adjust the cost of teacher salaries to reflectrtbeease in the number of teachers in the latter
period to teach the three additional grades.

As expected, the costs of the traditional goverrtraehools are much lower than those for
BRIGHT schools* The major cost components of the traditional goreant schools under the
high-cost and the low-cost scenarios are presentédble V.3. In the high-cost scenario, we
received a lump-sum estimate of $65,909 for th¢ @ba school complex that includes the cost
of the classrooms, teachers’ houses, clean watet, pmd other fixed costs. In the low-cost
scenario, we received an estimate of $25,513 fostihool complex separately. However, we
could not obtain a breakdown of other fixed coptayground, construction supervision, and
M&E coordination); therefore, we estimated themdabgn the costs of these items for BRIGHT
schools. As for the BRIGHT schools, the cost ofedldnt components in the 2009-2012 period
is assumed to be the same as in the first threms ggaept for teacher salary, which we adjust to
reflect additional teachers.

42 A 40-year life span for BRIGHT schools is basedlmdesign engineer’s estimate.

43 Note that there are many components of the cdsteBRIGHT schools and of the traditional goveamn
schools (Table V.3) for which we were unable toagbestimates. This would include, for example tsassociated
with designing the schools, administrative expersssciated with managing construction or the djperaf the
schools (project managers at MCC or MCA-Burkinadraisstaff in the MEBA, for example), and so onehf we
were able to obtain these costs, apportioning tteespecific schools would be very difficult. Asesult, we have
chosen to focus on the specific costs of constincind operation listed in Tables V.2 and V.3.

44 Although we estimate the cost differences betwherBRIGHT and traditional government schools axdked,
it is important to note that these cost differere@sdue to several factors. First, there is eeldifference in the
types of amenities available at the two types bbsts: BRIGHT schools are much more likely to haveorehole
and water pump and gender-segregated latrinesxéonple. Second, BRIGHT schools are more likelyujoply
such services as the bisongos, outreach activitiesso on. And finally, the BRIGHT schools areigiesd to have
smaller class sizes than traditional schools 40 ashieve lower student-teacher ratios.
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Table V.2. Cost of the BRIGHT schools

2009-2012
2006-2008 (costs for 3
(costs for 3 additional
classrooms) classrooms)
A. School
School $39,449 $45,209 40
Teacher housing $41,868 $47,982 40
Playground $135 $154 40
Construction supervision $1,060 $1,215 40
M & E coordination? $1,060 $1,215 40
Five-year maintenance $1,463 $1,677 5
Teacher salaries® $7,173 $20,593 1
B. Other elements ¢
Borehole and water pump $8,812 $10,099 40
Bisongo $7,554 $8,657 40
Base latrine $3,697 $4,237 40
Separate girls latrine $3,697 $4,237 40
Take-home rations $1,400 $1,604 1

Note: Cost estimates for BRIGHT schools from 2006—2008 were obtained from the MCC directly in 2009 and are
assumed to be the same in the next three years (2009—2011). Estimates for the 2006—2008 period are
shown in 2006 U.S. dollars and for the 2009—2012 period are shown in 2009 U.S. dollars.

aWe have been unable to determine exactly what this cost entails. As a result, we have included it to be
conservative. If it reflects the cost of participating in the impact evaluation conducted using the 2008 survey, it should
not be included in these calculations. However, if it reflects the costs of participating in M & E activities typically
conducted by the Burkinabé government (such as monitoring of the construction work), it should be included. In either
case, this decision has little effect on the final cost estimates because the magnitude is very small relative to the
overall cost of the schools.

b Teacher salaries are calculated by multiplying the average annual salary of a teacher ($2,978) by the average
number of teachers in the BRIGHT schools.

¢ Maintenance for such elements as the latrine and borehole and water pump are included in the five-year
maintenance costs in panel A.
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Table V.3. Cost of traditional government schools

2006-2008 2009-2012

High-cost Low-cost High-cost Low-cost

scenario scenario scenario scenario
A. School
School complex $65,734 $25,446 $65,734 $25,446 30
Teacher housing $0 $0 $0 $0 30
Playground $0 $58 $0 $58 30
Construction supervision $0 $456 $0 $456 30
M & E coordination $0 $456 $0 $456 30
Five-year maintenance $1,463 $629 $1,463 $629 5
Teacher salaries? $5,852 $5,852 $10,152 $10,152 1
B. Other elements
Borehole and water pump $0 $0 $0 $0 30
Bisongo $0 $3,248 $0 $3,248 30
Base latrine $0 $1,590 $0 $1,590 30
Separate girls latrine $0 $1,590 $0 $1,590 30
Take-home rations $1,400 $1,400 $1,400 $1,400 1

Note: These are based on cost estimates for the BRIGHT and traditional government schools. Cost estimates for
the BRIGHT schools from 2006—2008 were obtained from the MCC directly in 2009 and assumed to be the
same in the next three years (2009-2011). Cost estimates for the traditional schools were obtained from
MEBA in 2009. All estimates are in 2006 U.S. dollars.

@ Teacher salaries are calculated by multiplying the average annual salary of a teacher ($2,978) by the number of
teachers in the traditional government schools.

B. Cost-effectiveness of the BRIGHT program

To estimate the cost-effectiveness of the BRIGHIgmm, we use the cost estimates from
the BRIGHT and traditional schools described eadleng with the following assumptions:

1. We assume that the impacts of the BRIGHT prograentlae effects on enrollment and test
scores that are presented in Chapter IV basedeoREhevaluation design. According to
those estimates, impact on enrollment is 6 per@edt0.19 standard deviations on test
scores.

2. Because the decision to enroll a child is one paa¢nts make each year, we assume that
only one year of the program is necessary to obsenpacts on enrolment in a given year.
Thus, we calculate the cost-effectiveness of emeit on a per-year basis assuming that the
cost necessary to generate the observed enrolkffect is a yearly average of the
additional costs expended in the 10-year peri@infthe beginning of the project through
the 2015 survey. At the same time, we assumehieagritire 6 years of exposure (grades 1—
6) to the program is necessary to observe theitepgifect reflected by the impact on test
scores and therefore calculate the cost-effectsg®enétest scores on a 6-year basis. These
assumptions are consistent with the ones used bwkga et al. (2013).
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3. Because the RD evaluation design compares thet efféiae intervention in villages
selected for the BRIGHT program to those not setict the point of discontinuity, we
assume that all school-age children in the selegtlsdjes are potential beneficiaries. We
use the census carried out in the study villaggmésof the 2015 follow-up household
survey to calculate the average number of chilthetween the ages of 6 and 22, who are
the eligible children. The average number of elgithildren per village is 28%.

4. We assume a discount rate of 10 percent to estitinatealue of costs at the start of the
intervention in 2006 (MCC 2013).

5. BRIGHT schools are assumed to have a 40-yeardde;sraditional government schools
are assumed to have a 30-year life span.

6. We assume that all traditional government scho@sanstructed at the same time when
the BRIGHT schools are constructed in 2006.

Table V.4. List of assumptions for cost-effectiveness analysis

Life span of school
BRIGHT school Program design from MCC 40
Traditional government school Assumed due to lower quality relative to the BRIGHT schools 30

Treatment effects
Estimates from Table IV.1 (enroliment) and Table V.2 (test

Enrollment a 6%
scores)
Test scores 0.19
Number of eligible children in village  Estimate from 1985 Burkina Faso census? 281
Discount rate MCC practice for net present value calculation ¢ 10%

a Impact estimates using 2015 follow-up household and school surveys using our preferred model specification
discussed in chapters Il and IV.

b Total number of eligible children in BRIGHT villages based on average number of children from the census carried
out in the study villages as part of the 2015 follow-up household survey.

¢ See MCC 2013.

Using these assumptions, we calculate the costsreelto generate the observed treatment
effects. However, just as the estimated treatmiéatte are the relative effect of being in a
village with a high probability of having a BRIGHEhool as compared to villages with a mix of
traditional government schools and no schoolslatval must isolate the difference in cost of
being in a village selected for BRIGHT comparedinselected villages. This requires us to take
into account the mix of schools in each type dagé. We use the estimates of the probability

45 For the cost-effectiveness analysis conductedhetsopthe seven-year report (Kazianga et. al, 204:6 could not
use the village census carried out as part of @& Zollow-up household survey due to an error art pf the data
collection firm. In the absence of a survey cermus recent Burkina Faso census, we estimatedvérage number
of eligible school-age children per village in 2042 projecting from the average number in the 18€8%us with an
annual population growth rate of 2.9 percent. Hsigmate was 727 eligible children per village.sTéstimate is
significantly larger than the estimate we have ftbm2015 survey census. This is possible if tigghéé population
in 1985 and/or the growth rate we used to projeetaverage number of eligible children per villag2012 is/are
much lower in the study areas compared to the maltiverage.
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that a village has a BRIGHT school or any schoadl multiply these with the cost estimates of
the individual types of schools presented earliee result is the estimated costs of the
educational infrastructure in selected and unsetedillages presented in panel A of Table V.5.
For example, assuming the high costs for a tratitigovernment school, the annual average
cost of providing a school in a selected villagetfe last 10 years is $12,733, whereas the
annual average cost in an unselected village B888,The incremental annual average cost or
difference in annual average cost between the thodis is the portion of the costs that is
responsible for the observed treatment effects.aftmeial average incremental costs are $4,144
for the high-cost traditional government schoolnsce and $6,024 for the low-cost scenario.
Because we assume that it takes 6 years of thegmotp generate the test-score effects, the
costs are 6 times the annual average costs footitc®me. Specifically, assuming the high costs
for a traditional government school, the 6-yeat cbproviding a school in a selected village is
$76,400, whereas the 6-year cost in an unseledtadevis $51,537. The incremental costs are
$24,863 for the high-cost traditional governmertosd scenario and $36,146 for the low-cost
scenario.

Table V.5. Cost-effectiveness estimates of the BRIGHT Il program

Panel A: Costs per village @

Selected villages® $12,733 $12,514 $76,400 $75,082

Unselected villages® $8,589 $6,489 $51,537 $38,936

Difference in costs (incremental costs) $4,144 $6,024 $24,863 $36,146
Panel B: Outcomes ¢

Selected villages 106 106 0.10 0.10

Unselected villages 90 90 -0.09 -0.09

Difference in outcomes (impacts) 17 17 0.19 0.19
Panel C: Cost-effectiveness

Enrollment (one additional student-year)® $245.78  $357.31

Test scores (one-tenth of a standard deviation in 6

years)f $46.57 $67.70

Notes:

a Panel A summarizes the total discounted costs associated with different types of schools in BRIGHT (selected) and
unselected villages at the discontinuity. For enroliment, costs are average annual cost and 6-year cost for test scores.
All costs are presented in 2006 U.S. dollars.

b The total discounted cost under the high-cost scenario is the sum of the discounted annual costs presented in panel
A of Appendix Table D.5 for selected villages at the discontinuity divided by 10 in columns 2 and 3. This amount is
multiplied by 6 in columns 4 and 5. The total discounted cost under the low-cost scenario is the same using
discounted annual costs from panel B of Table D.5.

¢ The total discounted cost under the high-cost scenario is the sum of the discounted annual costs presented in panel
A of Table D.5 for unselected villages at discontinuity divided by 10 in columns 2 and 3. This amount is multiplied by
6 in columns 4 and 5. The total discounted cost under the low-cost scenario is the same using discounted annual
costs from panel B of Table D.5.

d Panel B summarizes the effects of the BRIGHT program on the main outcomes. Details on how these numbers are
calculated are presented in Table D.6.

¢ The cost-effectiveness for enrollment is calculated by dividing the differences in costs between selected and
unselected villages, presented in panel A, by the estimated impacts for that outcome, presented in panel B.

f For the cost-effectiveness of changes in test scores, we follow the same procedure described in note e, above, but
also divide the result by 10 in order to express the estimate in terms of the cost per one-tenth of a standard deviation.
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The cost-effectiveness of the program is the effdatided by the costs—the benefits
presented in panel B divided by panel A. The béséiipanel B show, for selected and
unselected villages, the estimated number of aléttending school in 2015 as well as the
average test scores of all children in each villaggng enrollment as an example, 106 children
attended school in an average selected villagerealseonly 90 children attended in an average
unselected village. The difference, 17 childrerihesnumber of children attending school due to
the village being assigned to BRIGHT. Dividing th&children by the difference in cost
estimates from panel A yields cost-effectivenessneges of $245.78 per child-year of
enrollment for the high-cost scenario and $357@1He low-cost scenario. The same estimates
for test scores are $46.57 and $67.70, respectitelycrease an average children’s test scores
by one-tenth of a standard deviation.

Although there are limitations with the techniqdescribed in Section A, with the cost-
effectiveness estimates we can compare the eféawss of the BRIGHT program to other
interventions focused on enrollment and test sc@empared to other programs that seek to
enroll children through creating new schools, BRIGHEI less cost-effective due to both
differences in treatment effects and estimatedscésiwever, there are only two such studies
currently in the literature. Burde and Linden (2D&@aluate a community-based school program
in Afghanistan that enrolls children for $38.55emand improves test scores by one-tenth of a
standard deviation for $4.32. Duflo (2001) evalgadarge-scale school construction program in
Indonesia that enrolls children for $81.60 a ybat,the researcher does not assess the effects on
test scores.

We can also compare BRIGHT to other programs ekt $0 improve enrollment and
learning through other means. However, an impotanéat must be raised. Most of these other
programs are “add-on” programs, in that they aeglipated on the existence of a school in
which to enroll children. This might make them moost-effective. Despite this limitation,
BRIGHT is more cost-effective than many progranvgnethough it is at the upper range in
terms of cost. It is a more cost-effective stratEygymproving enroliment than conditional cash
transfers and girls’ scholarships. In terms of iayimg learning, the existing research suggests
that conditional cash transfers have few effect®ré are approaches, including extra teachers,
role models, uniforms, and computer-assisted lagrrihat are more cost-effective for either
outcome. A full list can be found in Tables D.7 &n@ in Appendix D.

C. Benefit-cost analysis for the BRIGHT program

Next, we conduct the benefit-cost analysis. As diesd in the next paragraph, it requires a
number of assumptions, many of which are quitengtrén the analysis that follows, we make
the following assumptions that are summarized ibl§ &.6:

1. We assume that with the five-year maintenance, BRIGchools have a life span of
40 years; to account for the lower quality of treaitional government schools, we assume
that those schools last 30 years. Although theashnay be renovated to extend their
lifetimes past this limit, we assume that the valtithe initial investment will have
depreciated. The main implication of this assummpisothat we assess costs only during this
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40-year period; we assess the benefits of expahureg this same period on the benefits
side’®

2. To simplify the calculations, we assume that tkedicosts for all schools, BRIGHT and
traditional government, are incurred at the stathe schools’ life span in 2006. Although

this is true for all BRIGHT schools, it is not trta traditional government schools.

Table V.6. List of assumptions for benefit-cost ratio and ERR calculation

Life span of school

BRIGHT school Program design from MCC 40
Traditional government schools Assumed due to lower quality relative to the BRIGHT
schools 30
Age of participation in school 2015 follow-up household survey 6-12
Age of participation in labor force Burkina Faso Household Survey, 20102 15-65
Average grade level in unselected Estimates from 2015 follow-up household and school
villages surveys 1.56
Grades gained per year of exposure Estimates from 2015 follow-up household and school
surveys 0.10
Average cohort size Estimation from 2015 evaluation survey census® 17
Benefits derive only from higher wages Research does not exist to allow monetization of other
benefits N/A
Annual earnings of working population Estimates from Burkina Faso Household Survey, 2010°¢ $643
Return to extra grade level Estimates from Burkina Faso Household Surveys, 1994,
1998, 2003, and 2010¢
High estimate 16%
Low estimate 7%
Discount rate MCC practice for net present value calculation® 10%

Notes:

aWe examined the distribution of the working population by age using data from the 2010 National Household Survey
to determine that the typical working age in Burkina Faso is between 15 and 70. However, the life expectancy of a 6-
year-old is 65 (United Nations 2013).

bTo estimate the cohort size, we take the average of all the age cohorts from 6 years to 22 years in the census
carried out as part of the 2015 follow-up household survey.

¢ Calculated as the average annual earnings of the working-age population ages 15-65 from the 2014 Burkina Faso
National Household Survey. Note that unemployed individuals are included and considered to have no earnings.

d Estimated using data from the 1994, 1998, 2003, 2010, and 2014 Burkina Faso Household Surveys. This analysis is
presented in Appendix Table D.10.

¢ See MCC 2013.

46 \We assume 40 years because this is the estinifatsgpdin specified by the program. However, itasgible that
this goal might not be achieved. For example, jtdssible that the Burkinabe government might chdosuse the
schools past their recommended lifetime or thastti®ols might not be maintained sufficiently, tésg in a
shorter-than-expected life span. However, the asduife span does not significantly affect the ficast-benefit
estimates. We conducted two additional estimatesnamg that the BRIGHT schools lasted 30 or 50 yaad
government schools lasted 10 years less than th&BRschools. The resulting ERR estimates are alidesitical
to those presented in Table V.8. The net bendiitisbeenefits-cost ratios are also similar, withgherter life spans
generating larger benefits because the 10-yeangériwhich the government school is closed is hesavily
discounted. For example, the net benefits of tigh heturns to schooling, high government schoal sesnario is -
$34,413 per village with a 30-year BRIGHT life spand -$87,342 with a 50-year life span.
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3.  We assume that children can start school at agaet@lo not attend school if they haven’t
enrolled by age 12. Children can be exposed tBRISHT schools at any age once a
school is built in their village.

4. We assume that the only benefits derived from tRE€@HT program are higher earnings
when children enter the labor market. As a reswdtjgnore other potential benefits, such as
spillover benefits to siblings in the same househaduced household work, better
citizenship, and other outcomes that are not dyeeiued in the labor market.

5. We assume that individuals work until age 65. Basethe 2010 Burkina Faso Household
Survey, individuals enter the labor market at 18 ave it at 70. However, life expectancy
in Burkina Faso for a 6-year old (that is, somealnee at the start of 1st grade) is 65 years
(United Nations 2013).

6. We estimate that the average impact of a childgoekposed to the BRIGHT program for
one year is to cause the child to experience Qddltianal grade levels. This is based on
estimates from the 2015 follow-up surv@y.

7. We assume that 17 children are born each yeariliggge; based on the census carried out
as part of the 2015 follow-up household surtfey.

8. To estimate the benefits of the BRIGHT programwnre earnings, we assume that
children’s annual average earnings would be $64Barabsence of the BRIGHT program.
This is the average annual earning for the entoeking-age population in Burkina Faso,
according to the 2014 National Household Survey.

9. To estimate the labor market benefits of highergesres and additional schooling, we have
to convert the treatment effects presented in tBeipus section into the higher wages that
children will earn. In Burkina Faso, only the cesisiata provides data that includes both
individuals’ earnings and their level of educatibaehievement. However, the educational
data includes only the highest grade achieved. ves@t, we use this outcome as a proxy
for the overall benefits of the BRIGHT program dudents’ educational attainment, and we
ignore the differences in other outcones.

47 This is based on an estimate of our preferredifipation with highest grade achieved as the depahdariable
and the variable selected interacted with the nurabgears the village had been exposed to the BRI@rogram.
The estimated coefficient is 0.103 with a standardr of 0.012, statistically significant at th@ércent level.

48 To estimate the cohort size, we take the averhgh the age cohorts from 6 years to 22 yearfiéndensus
carried out as part of the 2015 follow-up houselsoidey.

4% The degree to which this is a limitation of théireates depends on the degree to which the hignade
achieved proxies for the other educational benefithe BRIGHT schools. If, for example, BRIGHT ingpes
students test scores only by causing students odbe likely to enter school and progress to higitade levels,
there is little cost to ignoring the effect of tesbres because the effect on test scores wouddtively captured by
the effect on grade progression. In fact, if teigndeed the case, then including both the beraffitdghest grade
achieved and test scores would have the risk dfléatounting the benefits. However, if BRIGHT damprove
the quality of education students receive in amgigeade, if we use only the effect on grade praioes we will be
underestimating the full effect of BRIGHT. Accourgionly for the increases in grade level would ignibne fact
that BRIGHT students learn more than students &jlyievould in each grade, and as a result woulcearpce an
even larger increase in pay per extra grade levmipteted.
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The details of the calculation of the monetary lfighef each additional grade are described
in detail in Appendix D. To perform these calcudas, we examine the relationship between
the highest grade achieved and earnings usingrdatethe National Household Surveys in
Burkina Faso conducted in 1994, 1998, 2003, 2010 2814. This provides estimates of the
increase in earnings per grade level of betweemd71& percent. As a result, we consider
two cases: a high-return case in which the rettora additional grade are 16 percent and a
low-return case in which the returns are 7 peré&ent.

10. Finally, we assume a discount rate of 10 perceastinate the value of costs and benefits
at the start of the intervention in 2006 to calteikhe benefit-cost ratio.

We use these assumptions to proceed in three stegis.unlike with the cost-effectiveness
analysis, we estimate the costs over the full 48-lite span of the BRIGHT schools. Second,
we estimate how long children in the past and &utave been exposed to BRIGHT during this
40-year period. Finally, we use this informatiorcédculate the change in earnings due to this
exposure. The total value of the earnings thenigesvour estimate of the benefits of the
BRIGHT program.

It is important to note that although we calculiie benefits using only increases in
earnings, the benefits to BRIGHT are likely morpanxsive. Better-educated individuals are
more productive, but they may also be better abtake care of their own health, take care of
their children, and educate their children. Howea#though these benefits are possible and
could be important, they could also be small. Alge,cannot be certain that these potential
benefits would accrue from this intervention in Bugkinabé context without further evidence.
Finally, research simply does not yet exist thetvalus to convert these possible gains into a
monetary value. As a result, one should considesetestimates to be a lower bound on the true
benefits of the BRIGHT program.

Starting with the costs, we estimate the cost ®BRIGHT and the traditional government
schools for each year in the 40-year period fro@62@ 2045. We follow the same procedure for
calculating the costs of both BRIGHT and traditiogavernment schools. After the initial fixed
costs of building school complexes are incurreddf6, cost for teacher salaries and take-home
rations are incurred annually in each of the 40g/eflso, periodic maintenance costs are
incurred every five years after the start of thterivention, in 2010, 2015, and so on. Then, as we
did for the costs in the cost-effectiveness ang)yse use these costs to construct the costs by
year for selected and unselected villages at thaodiinuity, based on the fraction of villages
with a BRIGHT school, a traditional government sahor neither. In other words, the
differential cost for a given year is estimatedresdifference in costs of schools in villages
selected for BRIGHT and in villages not selectedha cutoff point. We then take the costs for
each year and construct the net present valueeafdbts in 2006 for both the high-cost and low-

50 Choosing this large range of estimates for thernstto schooling allows us to explore the serigjtiof the
analysis to several assumptions: First, it captureertainty in the estimation of this parametecdhd, it captures
uncertainty in whether or not the highest gradeeasd captures the full academic benefit of being selected
village. And third, we also capture uncertaintyatetl to the possible biases inherent in the Miesémates used to
estimate the returns to schooling described ini@e&.2 of Appendix D.
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cost traditional government school scenarios. Tlesienates are provided in the second row of
each panel in Table V.8.

For the benefits, we calculate the value of thareiadditional earnings of all children
exposed to the BRIGHT program. First, we have ter&ne which children are exposed to the
program during its 40-year life span. The firsidien to be exposed to the school and enter the
labor market are those in the 1994 cohort who geel2 in 2006 and enter the labor market in
2009. The last children to be exposed are the remldh the 2039 cohort who are age 6 in 2045
and who are exposed to BRIGHT for one year in gtegflade. As a result, for each cohort born
between 1994 and 2039, we calculate the numbegafythat each child is exposed to BRIGHT.

Once we know the exposure level for each childcarecalculate the benefits generated in
terms of increased earnings for each year betw@@8, 2vhen the 1994 cohort enters the labor
market, and 2104, when the 2039 cohort leavesatha Imarket. To do this, we first use the
assumptions provided in Table V.6 to estimate ticegased wages for each cohort. This process
is illustrated in Table V.7. Starting with the 19€ghort and using data from the 2015 survey, we
estimate that with each additional year of exposnitee BRIGHT program, children gain 0.1
grades. Thus, children with more years of expoberefit more from the intervention. Children
in the 1994 cohort are exposed for one year, winicteases their educational attainment, on
average, by 0.1 grades. Using the various Burkimab&uses, we then estimate that each
additional grade level increases earnings by eitlfggrcent or 16 percent. Thus, the 0.1 increase
in grade levels will allow the average child in tt894 cohort to earn 2 percent more each year
in the high-return scenario and 1 percent moréendw-return scenario. Because average
annual earnings are assumed to be $643, we estinzdtine average child will earn $10 or $5
more each year in the high- and low-return scesarespectively. A student in the 1999 cohort,
on the other hand, is exposed for six years, isg®aducational attainment by 0.6 years, and
increases his or her annual earnings by eitheio$&27. These child-level estimates are then
multiplied by 17, the average cohort size, to getiticrease in earnings for the entire cohort.

Table V.7. Benefits of an additional year of exposure to BRIGHT for
illustrative cohorts

Average annual earnings from age 15 to 65 (U.S. dollars) $643 $643
Number of years exposed to the BRIGHT program 1 6
Grades gained per year of exposure 0.10 0.10
Total grades attained due to BRIGHT? 0.10 0.60
High return to educational attainment

Return to each additional grade level 16% 16%

Change in earnings due to BRIGHT® 2% 10%

Increase in average annual earnings (benefit)° $10 $62
Low return to educational attainment

Return to each additional grade level 7% 7%

Change in earnings due to BRIGHT® 1% 4%

Increase in average annual earnings (benefit)® $5 $27

Notes:

2Calculated by multiplying number of years exposed to the BRIGHT program by the grades gained per year of exposure.
b This is the product of the total grades attained due to BRIGHT and the return to each grade level.

¢ Calculated by multiplying the change in earnings due to BRIGHT by the average annual earnings.
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Once we have the increased earnings for each ¢atwadd up the additional earnings
gained by all cohorts in the given year. So, faragle, in 2009, only the 1994 cohort
experiences an increase in earnings, whereas B, #04. 1994 and 1995 cohorts are earning
more. We then use the 10 percent discount rataltolate the net present value of these
earnings (as we did for the costs in each yearpmesent them in the second row of panels A
and B in Table V.8.

Finally, we can compare the costs and benefitst,Rire calculate the net benefits by
subtracting the costs from the benefits. Thesgreented in the third row of each panel. The
relative costs and benefits can also be comparetMying the benefits by the costs to produce
the benefit-cost ratio, which is presented in thath row of each panel. If the benefits exceed
the costs, the net benefits are positive and thefiiecost ratio is greater than one. Based on
these estimates, benefits do not exceed costsjoofahe scenarios.

Table V.8. Benefit-cost estimates of the BRIGHT program per village

Panel A: High traditional government school cost

Total six-year marginal benefits in 2006 $86,959 $37,607
Total six-year marginal costs in 2006 $126,742 $126,742
Net benefits2 -$40,783 -$89,135
Benefit-cost ratio® 0.68 0.30
ERR® 8% 4%
Panel B: Low traditional government school cost
Total six-year marginal benefits in 2006 $86,959 $37,607
Total six-year marginal costs in 2006 $194,650 $194,650
Net benefits? -$108,691 -$157,043
Benefit-cost ratio® 0.44 0.19
ERR¢® 6% 3%

Note: The estimates of benefits and costs are carried out at the village level, which was the level of implementation of
the BRIGHT program.

a Calculated by subtracting total costs from total benefits.
b Calculated by dividing total benefits by total costs.
¢ This is the discount rate at which the net benefits are equal to zero.

As explained in Section A of this chapter, thedereges assume a fixed discount rate. A
different way to calculate the relative gain frame project is to determine the discount rate that
is large enough that the net benefits are equagrto. This is the discount rate at which the net
present value of the costs equals the benefitsloTibis, we take the costs and benefits for each
year calculated for the benefit-cost ratio as wecdbe above, but instead of using a discount
rate of 10, we determine the discount rate thairzads the net present value of each. These
values are provided in the fifth row of both panal3able V.8.

The estimated ERRs range between 3 percent and&mpe\When we assume that the
return to schooling is high, the ERRs are 8 peruetite high-cost traditional government
schools scenario and 6 percent in the low-costtioad! school scenario. For the assumption of
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low returns to schooling, the respective returesdapercent for the high-cost scenario and 3
percent for the low-cost traditional governmentalscenario. Thus, the ERR estimates are
higher when the returns to schooling is high iree$iye of the cost-scenario.

As described earlier, the ERR can be interpretatieaseturn to investments of a program; if
the ERR is too low, the program may be deemed fiegeritly productive to justify. For
developing countries, the MCC considers 10 perttenthreshold during the planning phase to
determine whether its investments in a compact trpuvill yield sufficient returns for the
country’s citizens (MCC 2013). These results sugtieg the additional costs spent to construct
BRIGHT schools in selected villages, rather thangbhools available in unselected villages,
may not yield returns above MCC's threshold. Howetlee estimated ERRs are just below the
threshold under the high returns to schooling agp$iams in the high-cost scenario.
Unfortunately, we do not know the true value ofagiditional grade level, but given the other
values in the estimates, the return to schoolinglévbave to be at least 21.78 percent to yield an
ERR of at least 10 percent in the high-cost sceraanrd at least 33.15 percent in the low-cost
scenario.
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VI. SUMMARY OF FINDINGS AND DISCUSSION

The BRIGHT program was designed to improve the atloical outcomes of children in
Burkina Faso by building schools and by ensurirag the schools have better infrastructure and
resources. The schools are built with “girl-frieyidieatures (for example, gender-specific toilets
and preschool facilities) to improve educationakowmes for girls. The program was launched
between 2005 and 2012 and consisted of construatiagschool per village in 132 villages, and
implementing a set of complementary interventidriee schools were built in two phases—three
classrooms (grades 1 to 3) were built in Phas80%2o0 2008); three more classrooms (grades 4
to 6) were built in Phase Il (2009 to 2012). Thenptementary interventions also took place
during both phases and included daily meals foclaltiren at school; take-home rations for girls
with a better than 90 percent attendance rate;abdtits and textbooks; local adult literacy
training and mentoring for girls; a mobilizatiomgpaign involving community meetings, in-
person canvassing, and advertising through radicpasters; and local capacity building of
ministry officials and teachers.

To estimate the impacts of BRIGHT, we assess haldrel in villages selected to receive
the BRIGHT program fared relative to how they wobéve fared had the village not been
selected. The statistical technique used to estipraigram impacts is called regression
discontinuity (RD). It takes advantage of the fihett all 293 villages that applied to the program
were given an eligibility score by the Burkina FASBBA based on their potential to improve
girls’ educational outcomes. Villages were rankethi each department and the top half of
villages in each department were selected for BRIGhplementation. The RD research design
compares children in villages that scored just altbe threshold to receive the program to those
in villages that scored just below the level neags$o receive it. Thus, the children living in
these two sets of villages are very similar inredlpects except that those living in selected
villages are more likely to receive the BRIGHT praxm. This allows us to attribute any
differences in the children’s outcomes solely t® pinogram.

This report is the third in a series of impact eaéibn reports documenting the impacts of
BRIGHT on enrollment, test scores, and labor oueswf children at different times after the
start of the intervention in 2005. An impact evéilora conducted 3 years after the start of
BRIGHT I using 2008 survey data (Levy et al. 20R8zianga et al. 2013) found positive
impacts on school enrollment and test scores ftr boys and girls, with larger impacts for girls
than for boys. Similarly, the 7-year impact evalmaiof BRIGHT using 2012 survey data
(Kazianga et al. 2016) found statistically sigrafi¢ positive impacts on enroliment and test
scores, with larger impacts for girls than for holse 7-year report also found negative impacts
on child labor in various household activities. Therent report, using 2015 survey data,
documents the impacts of BRIGHT 10 years aftersthd of the intervention on enrollment, test
scores, and child labor. In addition, this repésbaxamines—for the first time—impacts on
young adult outcomes such as employment, marreagechildbearing, as the early cohorts of
children exposed to the BRIGHT program were teersageyoung adults by 2015. Thus, the
findings in this report are important in that thregt only provide an account of whether the
impacts of an intervention such as BRIGHT are snsthover a fairly long period—a decade—
for cohorts of young children continually exposedtte intervention, but also whether the
impacts for any particular cohort exposed to BRIGb¢Tsist as the children in that cohort enter
adulthood.
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A. Differences in school characteristics

We found that selected villages are more likeljzgwe a school than the unselected villages.
Because BRIGHT was designed to bring schools closére children in the targeted villages
and provide better infrastructure and resources,nbt surprising that the selected villages are
more likely to have a school than the unselectddgas. But the difference between the two
groups has been shrinking over time. SelectedgaBavere 33 percentage points more likely to
have a school in 2008; that difference droppedbtpdrcentage points in 2012, and fell further,
to only 8 percentage points, in 2015.

In addition, there is more evidence suggestingtti@tjuality of educational opportunities
for children in unselected villages has improvebssantially over the last 10 years. Ten years
after the start of the intervention, villages stdddor BRIGHT still have significantly better
educational infrastructure and resources in terhetagsroom quality, teacher accommodations,
having more teachers, and lower student-teacher Bt at the same time, schools in
unselected villages are not less likely to havdestis without desks or dry-ration programs,
which was the case in 2008 and 2012. Also, basddeo8015 data, we no longer find any
significant difference between the selected anelected villages in the likelihood of schools
being oversubscribed even though schools in selediages were 19.4 percentage points less
likely to be oversubscribed in 2012.

However, schools in villages selected for BRIGHVéargely sustained the girl-friendly
characteristics that were the focus of the intetieen They are significantly more likely to have
preschools where younger siblings of students tanvehile they are at school, have a source
where students can collect water to take home sétewol, have regular and gender-segregated
toilets, and also have more female teachers. Tiferelhces between schools in selected and
unselected villages in terms of these charactesistie generally much larger in 2015 than in
2008, but are smaller than in 2012. We observestatferences in 2012 and 2015 because
construction of many of these amenities was notptetad by 2008 (particularly the preschools,
which were piloted in 2008 among only a small nunddeschools). It is possible that the
differences decreased after 2012 because the a@sendre not maintained properly once the
intervention ended.

To summarize, the differences between selectediaselected villages in terms of school
access and quality decreased over time, as thegoh@l opportunities for children in
unselected villages improved. However, most ofginkefriendly features of selected schools
continued to persist and are plausibly drivingdestfor the impacts of the program for girls.

B. Impacts of the BRIGHT program

Ten years after the start of the intervention, BRIGstill had a significant positive
impact—=6.0 percentage points for children betwegas#® and 22—on self-reported enrollment.
The impacts are smaller than estimated impactawilment at 7 and 3 years after the start of
the program. The reduced magnitude of impacts twer becomes more apparent when we
compare estimated impacts on enrollment for childriethe same age range across the three
evaluations. Specifically, the impact of the paogron likelihood of school enrollment among
6- to 12-year-olds was 18.5 percentage points @8205 percentage points in 2012, and 5.2
percentage points in 2015.
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We also found that the BRIGHT program continuetldaee positive impacts on children’s
mathematics and French skills 10 years after @ st the program. Children in BRIGHT
villages score 0.19 standard deviation points higinetotal test scores measuring mathematics
and French language skills than those in the ucisslevillages. These impacts on test scores to
some extent reflect grade progression, as the gnogeems to lead students to progress further
in school than they would have otherwise. Howesienjlar to what we found for school
enrollment, the magnitude of the impact of BRIGHTtest scores decreased over time across
the three rounds of evaluations, even after acoogifdr age of the children in each evaluation.

The reduction in the impacts of BRIGHT on enrollmand test scores over time is partly
explained by the improvements that have been tgklimce in the unselected villages. As we
noted in the previous section, the gaps betweeatt®el and unselected villages in access to and
guality of schools have been decreasing since isedbserved them in 2008. This, at least in
part, is reflected in the reduced net effect ofBIRIGHT program in 2015.

The impacts of the program on school enrollmentsindent test scores appear to be largest
and most sustained—at 9.1 percentage points adds@aBdard deviation points, respectively—
among children 13 to 19 years old in 2015. Theddreim went through primary school while
the BRIGHT program was being implemented so therewl@ectly exposed to the full package
of complementary interventions. Therefore, althotighaccess to and quality of the schools in
the selected villages are contributing to the inpate higher impacts in 2015 for the cohort
exposed to the program in the most sustained wggestis that the complementary interventions
implemented as part of the BRIGHT program may Haeen instrumental in enrolling and
keeping children in school and facilitating leagnin

We found that the BRIGHT program no longer had iamyact on the share of children who
performed various labor activities (for exampleusehold chores, tending animals, and field
work). This is starkly different from the statisdlty significant impacts on child labor activities
we found in the 7-year evaluation. Much of the la€kmpact appear to be driven by reduction
in child labor activities in the unselected villagahich is consistent with recent efforts by the
Burkina Faso government to reduce the extent ad ¢aibor in the country and possibly by
increased enrollment in the unselected villagetcimg the time available for child labor.

As part of the 10-year evaluation, we examinediHerfirst time, the impacts of BRIGHT
on young adults as the first cohorts exposed tantieevention entered adulthood. We found that
among 13- to 22-year-old girls, the program de@égmid employment and the likelihood of
marriage by 5.6 and 6.3 percentage points, reyadgtiand these impacts correspond to a 10.3
percentage point impact on school enroliment. Bortd 22-year-old boys, the program reduced
paid employment by 5.6 percent, with a correspamdiarease in school enrollment of 5.5
percentage points. Clearly, the BRIGHT program éelpoung adults commit to developing
their human capital endowment before enteringabed market and, particularly for girls, also
before getting married.

Finally, similar to the earlier rounds of the BRIGdvaluation, we found that the program
improved the likelihood of school enroliment anthtdest scores substantially more for girls
than for boys. Impacts on enroliment for girls 2rg times larger than for boys, and the impact
on test scores for girls is 50 percent larger floamoys. It appears that the persistence of the
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difference in the “girl-friendly” characteristic$ the schools might partly explain the
substantially larger impacts for girls than for boy

Altogether, the estimated impacts suggest thahaaconstruction program that provides
access to and improves the quality of schoolstiddien in rural Burkina Faso can have lasting
impacts on a generation of children in the courtigwever, it appears that the complete
package of complementary interventions that accamegaschool construction was vital if the
impacts on the children in the targeted communitiese to be sustained at a higher level. In
addition, maintaining the girl-friendly characteigs of the primary schools is an important
factor for the program to continue to yield largesitive impacts on girls.

C. Cost-effectiveness and cost-benefit of BRIGHT

Although investment decisions in development prowgrare frequently made based on
need, it is important to assess the benefits sgbgrpm against the costs to compare with other
alternative programs. Also, the comparison betwesrefits and costs of a program provides
funders with some indication of whether the beseditan intervention are worth the costs.
However, these analyses also require a numbesafrggtions because of uncertainties related to
the extent to which a program generates futurefiier@ad for whom. To be specific, we
calculate future benefits based on program effaicésparticular time for a particular set of
beneficiaries and assume that they remain unchdoged long as the program generates
impacts on subsequent beneficiaries. The 10-ygaadtrevaluation of BRIGHT provides an
excellent opportunity to compare the cost-effectess and cost-benefit of BRIGHT based on
two different estimates of program effects anddifferent number of beneficiaries—one when
the program was ongoing and one after the impleatientwas completed.

Based on the 10-year evaluation, the cost-effentise of the BRIGHT program for
enrollment was $245.78 per child-year of enrollmamder the high-traditional-school-cost
scenario and $357.31 under the low-traditional-stlsost scenario. The corresponding figures
for the 7-year cost-effectiveness analysis wereZ@nd $139.23, respectivélyThe estimates
for test scores are $46.57 and $67.70, for the-tagt the low-cost scenarios 10 years after the
start of the program, compared to the 7-year estisnaf $31 and $44.36, respectively,
increase an average children’s test scores byemth-of a standard deviation. Thus, the
BRIGHT program has lower cost-effectiveness oveetfor both outcomes. Because we use the
same number of beneficiaries for the 10- and 7-gest-effectiveness analysis to generate the
numbers above, the key difference between the $uloat the impact estimates on enrollment
and test scores are substantially lower in theddr-gnalysis. It is not surprising that the
program is more expensive when the estimated ira@aetsmaller.

51 Note that the figures reported in Kazianga ef2016) for the 7-year cost-effectiveness analysBRIGHT is
different because they calculated the cost-effentgs of enrollment per child for the entire 7 yedBRIGHT
operation. Also, absent a recent census, they agththe number of beneficiary children per vill&gen the 1985
national census and their estimate was signifigdatber than the one we calculated using the 2@hsus in the
study villages carried out as part of the 2015ofetup household survey. We re-estimated the 7-gestr
effectiveness on a per-child-year basis using #reficiary children count from the 2015 census &kethese
estimates comparable to the 10-year estimates. s¥e similar adjustments to re-estimate the cosetffeness of
test scores.
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In terms of cost-benefit analysis, the net bertgfthe BRIGHT program was negative under
all scenarios for the 10-year and 7-year analyBes.ERR, which is the discount rate at which
the net benefits are equal to zero, ranged from&percent using the 10-year impacts and the 7-
year impacts (Table VI.1). When impacts are moeeltias increases in lifetime earnings for all
cohorts exposed to the BRIGHT program, the sulisladifferences in impacts between the 7-
and 10-year evaluation did not make a large diffeean net benefits or the ERR. This is
because the reduction in future earnings resuftmg the decrease in impacts from the 7-year to
the 10-year impact estimates matters less wheoulited to calculate the net present value.

The current estimated ERR for the 7-year impactt®BRIGHT program are different
from the ERR estimated by Kazianga et al. (2016)héir analysis, they estimated that the
average number of children per cohort exposedd®B®RIGHT program per village is 38. In the
absence of having a recent census, they estimatedumber based on the 1985 Burkina Faso
national census. Our estimate of 17 children paodacomes from the census carried out as part
of the 2015 household survey, which suggests leahtimber used by Kazianga et al. (2016)
was too large. Using an average of 38 childrercphort, they estimated that the ERR ranges
between 7 and 14 percent, higher than the randd®B percent we re-estimated using
17 children per cohort (Table VI.1). This impliésit the ERR estimates are very sensitive to the
number of beneficiaries per cohort.

Table VI.1. ERR estimates of the BRIGHT program

7-year estimates

Preliminary Re-estimate 10-year estimates
(Kazianga et al., 2016) (this study) (this study)

Panel A: High return to schooling
High traditional government school cost 14% 8% 8%

Low traditional government school cost 10% 6% 6%

Panel B: Low return to schooling
High traditional government school cost 9% 5% 4%

Low traditional government school cost 7% 4% 3%

Note: Preliminary 7-year estimates by Kazianga et al. (2016) are calculated using an average of 38 children per
cohort per village exposed to the BRIGHT program based on the 1985 Burkina Faso census. The re-estimated 7-year
and the 10-year ERR estimates are calculated using an average of 17 children per cohort per village based on the
census carried out as part of the 2015 Mathematica household survey.

For all the estimates of ERR, the estimates wegkdriwhen the returns to schooling were
high. Although no estimate was as high as the 1€epé threshold that MCC considers during
the planning phase to determine whether its investsin a compact country will yield
sufficient returns for the country’s citizens (MQ@013), all of the estimates provide useful
information for considering future programs in terof sensitivity of the ERR estimates to
assumptions on different parameters used in tloailedion of the ERR.
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Finally, it is important to note that our estimatd€ERR are likely to be different the true
ERR because both the costs and the benefits RMWE&HT program are underestimated. The
additional costs incurred in the villages seledeeBRIGHT is underestimated because data on
the actual realization rates and associated costnoe of the complementary activities were not
available. On the benefit side, to estimate labarket benefits of BRIGHT, we convert highest
grade achieved to future earnings. Although, thi®iporates the effects of BRIGHT on
enrollment, it only incorporates the effects on seores to the extent higher test scores results i
progressing to higher grade levels, which is likelye the case at the primary school level.
However, if higher test scores are indicative dtdrdearning that results in additional earnings
in the labor market, it is not taken into accoumbur benefit calculation. We also do not account
for potential benefits, such as spillover bendbtsiblings in the same household, reduced
household work, better citizenship, and other aue® that are not directly valued in the labor
market.
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The selection algorithm described in Chapter latee a series of RD designs within each
department. However, this implies that differenpai@ments used different cutoff points to
select the top half of their ranked villages toetge the BRIGHT program. To transform the
score variable used to assign schools such thaillatjes received the BRIGHT program if their
score was larger than the same value, we caldaiagach department the midpoint between the
scores of the highest-scoring village not assigneéceive the program via the algorithm and
the lowest-scoring village assigned to receivélie variableRel_Score; is then defined to be
the village score relative to this mid-point. Itihe value of the mid-point subtracted from each
village’s score. Although the within-departmentigsment rule is not statistically ideal, we
include department-level fixed effects in all edtions to ensure that villages are compared only
to other villages within the same department.

We estimate treatment effects via the following elagsing ordinary least squares:
Yinjk = Bo + B1T; + f(Rel_Score;) +8Xipji + VZi + &inji (A.1)

The estimates are performed at the child leveh wé#ch child designated as chiloh
household in villagej in departmenk. We designate the outcome of interest with theabée
Yinjk- The matrixZ is a vector of department fixed effects, afgl, includes child and
household demographic characteristics. Specifictily set of characteristics includes those
variables listed in Table B.2 in Appendix*BThe indicator variabl&; is set to one if the
selection algorithm designated the child’s villageeceive the BRIGHT program;

f (Rel_Score;) is a polynomial expansion in the relative scdréhe village. Because the MEBA
assigned the treatment at the village level, weteluhe standard errors at the village level using
the standard Huber-White estimator.

As in Kazianga et al. (2013), we find the scorealde is uncorrelated with most outcomes.
This allows for the use of a low-ordered polynomiallowing the previous paper, we use a
guadratic specification as our preferred one widlieg other orders in robustness checks. All of
the results are robust to polynomials of other wd&dditionally, because the coefficients on the
score variables are so small, we measure thewelstore variables in units of 10,000.

Finally, we conduct an additional robustness cHeckur main outcomes (assignment to
BRIGHT, enroliment, and total test scores) in whigestimate the location of the discontinuity
using the estimation technique proposed by Caadl €2008) and Hansen (2000). The technique
involves estimating the following model for all vak ofa in the range oRel_Score;:

Yinj = @g + all(Rel_Scorejza) + Ejpj (A.2)

52 For parsimony, we have consolidated some of tidrabvariables into the indexes presented in T&bk
However, the results are invariant to including itidividual components of the index instead.

53 The details of the scoring formula are availabl&azianga et al. (2013).
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For each estimate, we calculate Rfestatistic. Hansen (2000) shows that if A.2 is cctiye
specified, then the value af that maximizes th&? is a consistent estimate of the true point of
discontinuity, zero relative score in our case.Sehestimates are presented graphically and
discussed in Appendix B.
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A. Treatment differential

Using data from the 2008 survey, we demonstrakairianga et al. (2013) that the
assignment algorithm generates a sharp 87.4 pagepbint difference in the probability that a
village participates in the BRIGHT program, despite minor level of noncompliance described
in Chapter Il. In Table B.1, we demonstrate thainailar discontinuity exists in the probability
that villages participate in the BRIGHT programngsthe 2015 survey data. Using our preferred
specification in column 1, we find a difference8&.2 percentage points. These estimates are
consistent when estimated using higher or loweem@d polynomials (columns 2 and 3),
allowing the polynomial coefficients to differ byRBGHT assignment (column 4), and using a
probit model (column 5).

Table B.1. Estimated participation in the BRIGHT program under different
model specification

Dependent variables: participation in BRIGHT

(2) (3) (4)
Selected for BRIGHT 0.862*** 0.868*** 0.863*** 0.859*** 0.868***
(0.04) (0.03) (0.04) (0.04) (0.10)
Relative Score 0.09 0.07 0.08 0.05 0.26
(0.08) (0.05) (0.08) (0.37) (0.33)
Relative Score”2 -0.01 0.02 0.12 -0.04
(0.03) (0.10) (0.51) (0.13)
Relative Score x Selected 0.13
(0.42)
Relative Score”2 x Selected -0.16
(0.51)
Relative Score”3 -0.01
(0.03)
Constant 0.07 0.07 0.07 0.07
(0.08) (0.08) (0.08) (0.08)
Observations 290 290 290 290 290
R-squared 0.812 0.812 0.812 0.812
Prob>F 0 0 0 0
Chi-square test 0
Demographic controls No No No No No
Department fixed effects Yes Yes Yes Yes Yes
. . . Interacted Probit
Model Quadratic Linear Cubic Quadratic quadratic
Note: This table presents estimates of the estimated discontinuity in the relationship between being selected for

the BRIGHT program and receiving a BRIGHT school using the indicated specification for equation (1).
Relative score is measured in units of 1,000 points because of the small magnitude of the coefficients.

**Coefficient statistically significant at the 1% significance level.
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We illustrate the results graphically in Figure Bdcusing on the narrow range of (-250,
250)%* The solid line in the figure provides estimatesira local linear regression with a
bandwidth of 60 and an Epinechnikov kernel, antbissistent with the estimates from Table
B.1. The dashed line presents the estimatestaistics from equation (A.2). As expected, the
value of the maximand, indicated by “x,” is lesarL, which is consistent with the discontinuity
occurring at zero.

Figure B.1. Discontinuity in participation in the BRIGHT program
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Note: The left vertical axis represents a nonparametric plot of the probability of receiving a BRIGHT school as a
function of the relative score. The plot is estimated using a linear local polynomial estimator with an
Epanechinikov kernel and a bandwidth of 60 points. The circles represent the average probabilities for
60-point bins. The right vertical axis presents the estimated location of the discontinuity using the procedure
described in Appendix A to find the point of discontinuity that maximizes the R2 statistic, indicated by the
point “x.”

B. Continuity

In addition to the treatment varying discontinugu#the other critical identification
assumption in a regression discontinuity desighas all characteristics not influenced by the
treatment do not vary discontinuously. In Kaziaegal. (2013), we demonstrate that neither the
distribution of villages (using the test suggedigdcCrary [2008]) nor the socio-demographic
characteristics of children vary discontinuouslytet cutoff point. However, in the seven years

54 The full range of the relative score is (-936,93,) This is slightly different than the range in#fanga et al.
(2013) due to the inclusion of a small number tihges that could not be surveyed in 2008.
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since the last survey, differential migration cotddult in the emergence of discontinuities in
household or child characteristics.

To provide evidence on the continued reasonalfityhe continuity assumptions, Table B.2
provides the estimated discontinuities for the sa@mographic characteristics from our current
survey using equation (A.1) without the socio-derapbic controls? All of the 16 child,
household, and household head-level charactermtecpractically small and only 5 are
statistically significant at conventional lev&lS hese estimates suggest that the assignment rule
was, in fact, successful in creating exogenoustiar in treatment assignment.

5 The estimates include department fixed effects.

56 A joint test of all of the discontinuities usingesningly unrelated regressions yields a Chi-sgsiatéstic of 23.07
with a p-value of 0.1120, meaning that the diffeeshat discontinuities are not different from zétowever,
estimates of the bias due to these small differesoggest that these differences would have affieet ef 0.2
percentage points on the estimates treatment effeetiroliment and 0.013 standard deviations drsteses.
These are negligible given the magnitude of thenkesl effects.
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Table B.2. Continuity in child, household, and household head characters

Unselected Discontinuity Unselected Discontinuity
villages estimate villages estimate
(1) (2) ©) (4)
Child and Household Household Head
Characteristics Characteristics
Child is female (%) 48.2%** 0.4 Has some formal education (%) 17.9%x* 1.1
(0.6) (0.7) (1.4) (1.6)
Child of household head (%) 81.4%** -1.9%* Religion:
(0.8) (0.9) C
Muslim (%) 60,7+ 1.7
Child's age 12.160*** 0.124* (3.2) (3.0
(0.061) (0.072) i o
Christian (%) 27 grex 07
House quality index 0.004 0.084 (2.2) (2.3)
(0.047) (0.053) o
Animist (%) 17.0%* 01
Asset index .183*** 0.052 (1.8) (1.9)
(0.049) (0.046) Ethnicity:
Number of household members 9.317*** 0.029 Mossi (%) 40.1%** 35
(0.193) (0.204) (3.8) (2.9)
Number of children 4.171%** 0.044 Peul (%) 22.7%** 5.1**
(0.097) (0.105) (3.3) (2.6)
Years household in village 33.882** -0.242 Gourmanche (%) 28.9%** -4.6%*
(0.876) (0.661) (3.8) (2.2)
Other (%) 4. 2% -2.1*
(1.3) 1.2)

Note: This table presents evidence of the continuity of the various child- and household-level characteristics with respect to the relative score. For each
characteristic, columns 1 and 3 present the average characteristic for children and households in villages that were not selected for the BRIGHT program
calculated using no control variables and a quadratic specification for the relative score function. Columns 2 and 4 present the estimated discontinuity in
the given characteristic using equation (A.1) with no control variables and a quadratic specification for the relative score function.

*[**[***Coefficient statistically significant at the 10%/5%/1% significance level
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The treatment effect estimates on child enrollnpgasented in Table IV.2 in Chapter IV are
created using equation (A.1) and our preferred aiedspecification with full controls. The
regression results from this specification are gmé=d in column 1 of Table C.1. However, the
estimate from our preferred specification is roldast range of alternative specifications. In
columns 2 through 7, we vary the specificationinesting the effects without contréls
(column 2), with a linear polynomial (column 3),tkva cubic polynomial (column 4), allowing
the quadratic polynomial coefficients to differ wthe discontinuity (column 5), using a probit
model (column 6), and using our school-roster-basedliment measure (column 7). All of
these estimates are consistent with our prefeiseahate, but the magnitude of the estimated
impacts for the school-roster-based enroliment omeas about half of the preferred estintéte.
In column 8, we present the impact on highest geathéeved regardless of current enroliment
status; children in villages selected for BRIGH hiage about 0.6 grades higher than children in
unselected villages.

57 In particular, it is important to note that thengarity of the estimates with and without controdénforces the
internal validity of the research design.

8 The school-roster-based enroliment estimate igidian the preferred estimate, but given the baghelation
between school-roster-based and self-reportedlerant when available, this difference likely resutrgely from
the large proportion of missing verified data, asaibed in Chapter II.
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Table C.1. Robustness of the 10-year impact of the BRIGHT program on enroliment

School-
roster-based

enroliment

Reported
enroliment

Reported
enroliment

Reported
enroliment

Reported
enroliment

Reported
enroliment

Highest

Dependent Reported

variables enrollment

Selected for 0.060***

BRIGHT (0.014)

Relative score 0.017
(0.032)

Relative score”2 -0.010
(0.009)

Relative score”3

Relative score x

selected

Relative score”2

x selected

Constant 0.264*
(0.138)

Observations 34,471

R-squared 0.114

Prob>F 0.00

Demographic controls Yes

Department fixed

effects Yes

Model Quadratic

0.055%+
(0.016)

0.031
(0.036)

-0.009
(0.011)

0.302%+
(0.027)

34,471
0.066

0.00
No

Yes

Quadratic

0.066%*
(0.013)

-0.006
(0.025)

0.260*
(0.138)

34,471
0.114

0.00

Yes

Yes

Linear

0.062%**
(0.014)

0.000
(0.035)

0.073
(0.049)

-0.021*
(0.011)

0.264*
(0.138)

34,471
0.114

0.00

Yes

Yes

Cubic

0.072%+
(0.015)

-0.221
(0.139)

-0.234
(0.166)

0.305*
(0.165)

0.207
(0.165)

0.248*
(0.141)

34,471
0.114

0.00

Yes

Yes

Interacted
quadratic

0.067***

(0.015)

0.011
(0.033)

-0.010
(0.010)

34,471

0.00

Yes

Yes

Probit
quadratic

0.031%**
(0.014)

0.030
(0.029)

-0.010
(0.008)

0.543%+
(0.089)

30,996
0.119

0.00

Yes

Yes

Quadratic

grade

0.560%**
(0.072)

0.086
(0.160)

-0.042
(0.049)

-2.207**
(0.902)

34,335
0.182

0.00

Yes

Yes

Quadratic

Note: This table presents estimates of the estimated discontinuity in the relationship between a child's probability of being enrolled during the 2014-2015
academic year and the child's village being selected for the BRIGHT program using the indicated specification for equation (A.1). Columns 1-6 show
estimates of the model based on self-reported enrollment information. Column 7 uses a model based on whether or not a child’s enroliment was verified
by his or her school (see Chapter Il, Section A). Column 8 uses a model based on the highest grade a child achieved in school, regardless of current
enrollment. Relative score is measured in units of 1,000 points because of the small magnitude of the coefficients.

*[**[***Coefficient statistically significant at the 10%/5%/1% significance level.
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Table C.2 presents the estimated effects on testseising our preferred specification and
a range of alternative specifications. The regogseesults from the preferred specification are
reported in Table V.3, column 1. Again, the estieabeffect is consistent across the same range
of specifications we used for the enrollment outeem

Table C.2. Robustness of the 10-year impact of the BRIGHT program on test
scores

(1) (2 (©) (4) ©)
Normalized Normalized Normalized Normalized Normalized
score score score score score
Selected for BRIGHT 0.196*** 0.191*** 0.196*** 0.201*** 0.210%***
(0.03) (0.04) (0.03) (0.03) (0.03)
Relative score 0.032 0.059 0.031 -0.01 -0.29
(0.07) (0.08) (0.06) (0.07) (0.32)
Relative score”2 -0.001 0 0.208* -0.247
(0.02) (0.02) (0.13) (0.35)
Relative score”3 0.442
(0.39)
Relative score x selected 0.214
(0.35)
Relative score”2 x -0.054*
Selected (0.03)
Constant -0.112 -0.125** -0.112 -0.112 -0.133
(0.26) (0.06) (0.26) (0.26) (0.26)
Observations 30,474 30,474 30,474 30,474 30,474
R-squared 0.131 0.104 0.131 0.132 0.132
Prob>F 0.00 0.00 0.00 0.00 0.00
Demographic controls Yes No Yes Yes Yes
Department fixed effects Yes Yes Yes Yes Yes
Model Quadratic Quadratic Linear Cubic Interacted
quadratic

Note: This table presents estimates of the discontinuity in the relationship between normalized total test scores
and the child's village being selected for the BRIGHT program. Columns 1-5 show estimates of the model
using the indicated specification for equation (A.1). Relative score is measured in units of 1,000 points
because of the small magnitude of the coefficients.

*[+*[x+x Coefficient statistically significant at the 10%/5%/1% significance level.
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Figures C.1 and C.2 graphically depict the estich&teatment effects on enrollment and test
scores on the narrow range of (-250, 250). Theldimles in the figures provide estimates from a
local linear regression with a bandwidth of 60 andEpinechnikov kernel; the discontinuities
depicted in each are consistent with the estimatéables C.1 and C.2. The dashed line
presents the estimated Ratistics from equation (A.2). The value of thaximand, indicated by
“x”, occurs at the relative score values of 206darollment and 44 for test scores. However, for
enrollment, the Rstatistic at relative score value of zero is d§015 less than the maximal R
statistic of 0.0066 at 206, and for test scoris, @.0017 less than the maximal Ratistic of
0.0133 at 44.

Figure C.1. Discontinuity in reported enrolilment
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The left vertical axis represents a nonparametric plot of the probability of a child being enrolled in school

(according to the head of household) as a function of the relative score. The plot is estimated using a linear
local polynomial estimator with an Epanechinikov kernel and a bandwidth of 60 points. The circles
represent the average probabilities for 60-point bins. The right vertical axis presents the estimated location
of the discontinuity using the procedure described in Appendix A to find the point of discontinuity that
maximizes the R2 statistic, indicated by the point “x.”
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Figure C.2. Discontinuity in test scores
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Note: The left vertical axis represents a nonparametric plot of a child’s normalized total test score as a function of
the relative score. The plot is estimated using a linear local polynomial estimator with an Epanechinikov
kernel and a bandwidth of 60 points. The circles represent the average probabilities for 60-point bins. The
right vertical axis presents the estimated location of the discontinuity using the procedure described in
Appendix A to find the point of discontinuity that maximizes the R2 statistic, indicated by the point “x.”
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The observed treatment effect in test scores es@asistent across both the French
language section and the math section of the eaathacross many of the specific
competencies. These results are presented in T@t8eand C.4, where we also provide non-
standardized treatment effect estimates usingeheeptage of correct answers for each subject
and grade level.

Table C.3. Ten-year impact of the BRIGHT program on French test scores

Percentage correct Standardized score

Unselected Impact Unselected
Test section WIEGES estimate WIEGES Impact estimate

Panel A: Grade 1

Letter identification 33.9%** 8.1 pp*** -0.085*** 0.181***
(1.5) (1.3) (0.030) (0.027)
Read simple words 26.6%** 7.3 pp*** -0.082*** 0.172%**
(1.3) (1.2) (0.030) (0.027)
Fill in the blank 16.8%+* 5.2 pp*** -0.064** 0.126***
(1.0) (1.0) (0.026) (0.026)
Grade 1 total 26.0%** 7.0 pp*** -0.086*** 0.178***
(1.4) 1.2) (0.031) (0.028)

Panel B: Grade 2
Letter identification with

accents 27.7%* 7.7 pp*** -0.084*** 0.181***
(1.4) (1.2) (0.032) (0.028)
Match word to picture 21.8*** 7.0 pp*** -0.077** 0.162***
(2.3) (1.1) (0.031) (0.027)
Grade 2 total 26.2%** 7.6 pp*** -0.085*** 0.181***
(1.4) 1.2) (0.033) (0.028)
Panel C: Grade 3
Identify sports words 12.8%+* 4.4 pp*** -0.079*** 0.168***
(0.7) (0.7) (0.026) (0.026)
Verb tense 6.4%** 3.4 pp*** -0.048** 0.097***
(0.5) (0.6) (0.019) (0.021)
Noun forms (number and 6.4%** 3.4 pp*** -0.054*** 0.111%**
gender) (0.5) (0.6) (0.020) (0.023)
Grade 3 total 8.0%** 3.7 pp*** -0.071%** 0.146***
(0.5) (0.6) (0.025) (0.025)
Grade 4 total 4 4xxx 2.8 pp*** -0.051%** 0.106***
(0.4) (0.5) (0.019) (0.022)
Grade 5 total 3.4%* 2.0pp*** -0.039** 0.079**
(0.4) (0.4) (0.018) (0.023)
Total French score 14.6%** 4.8 pp*** -0.087*** 0.183***
(0.8) (0.7) (0.032) (0.029)

Note: This table presents estimates of the treatment effects for French test scores disaggregated by type of
question based on whether or not the child's village was selected for the BRIGHT program. Columns 1 and
3 present the percent correct and standardized scores for children in villages that were not selected for the
program calculated using no control variables and a quadratic specification for the relative score function.
Columns 2 and 4 present the estimated discontinuity in the given characteristic using equation (A.1) with no
control variables and a quadratic specification for the relative score function.

*[x* Coefficient statistically significant at the 5%/1% significance level.

C.8



APPENDIX C MATHEMATICA POLICY RESEARCH

Table C.4. Ten-year impact of the BRIGHT program on math test scores

Percentage correct Standardized score
Unselected Unselected
Test section villages Impact estimate WIELES Impact estimate
Panel A: Grade 1
Count to 10 (MCP11) 8.0%** 0.4 pp*** -0.046 0.131%**
(0.1) (0.1) (0.043) (0.042)
Number identification, 42.3%** 7.3 pp*** -0.075** 0.161**
single digit (1.5) 1.4) (0.032) (0.030)
Counting items 69.2%** 5.7 pp*** -0.057 0.155***
(1.6) (1.4) (0.040) (0.034)
Greater-than/less-than 56.8*** 6.4 pp*** -0.064 0.153***
(2.0) (1.5) (0.044) (0.033)
Single digit addition 52.8*** 5.6 pp*** -0.053 0.129***
1.9) (1.4) (0.042) (0.031)
Single digit subtraction 49.6*** 5.9 pp*** -0.055 0.134***
(1.8) (1.4) (0.040) (0.030)
Grade 1 total 50.5%** 5.7pp*** -0.074* 0.176***
(2.5) (1.1) (0.042) (0.031)
Panel B: Grade 2
Telling time 15.5%** 6.0 pp*** -0.062** 0.134***
(2.0) (2.0) (0.025) (0.025)
Number identification, 23.2%** 7.1 pp*** -0.067** 0.151%**
Two digit 1.2) (1.1) (0.027) (0.025)
Multiplication 19.0%** 6.3 pp*** -0.067** 0.145**
(x.1) (1.0) (0.026) (0.025)
Division 17.2%** 5.5 pp*** -0.053** 0.117**
(2.0) (1.0) (0.025) (0.024)
Addition, two digit 14.7%%* 5.1 pp*** -0.052* 0.112%**
(1.0) (0.9) (0.025) (0.024)
Subtraction, two digit 14.2%** 5.1 pp*** -0.054** 0.116***
(2.0) (0.9) (0.024) (0.024)
Grade 2 Total 17.3%* 5.8 pp*** -0.065** 0.141%*
(2.0) (0.9) (0.027) (0.025)
Panel C: Grade 3
Converting minutes to hours 9.7*** 4.8 pp*** -0.056*** 0.116***
0.7) (0.8) (0.021) (0.022)
Fraction identification 5.9%* 3.2 pp*** -0.044** 0.090***
(0.5) (0.6) (0.017) (0.019)
Identify parallel lines 8.3%** 4.4 pp*** -0.060** 0.126***
0.7) 0.7) (0.024) (0.024)
Grade 3 total 8.0%** 4.1 pp*** -0.057*** 0.119***
(0.6) (0.7) (0.022) (0.023)
Panel D: Grade 4
Relative weights 5.0%** 3.3 pp*** -0.056*** 0.123***
(0.5) (0.6) (0.018) (0.021)
Division with remainder 3.5%** 2.3 pp*** -0.047** 0.095***
(0.4) (0.5) (0.020) (0.025)
Grade 4 total 4,20 2.8 pp*** -0.057%+ 0.120%**
(0.4) (0.5) (0.020) (0.024)
Panel E: Grade 5
Converting millimeters to 3.8%** 2.2 pp*** -0.039** 0.085***
Meters (0.4) (0.5) (0.019) (0.022)
Multiplication with decimals 2.5%x* 14 pp*** -0.028 0.056**
(0.3) (0.4) (0.018) (0.021)
Estimate percentage, using 1.6%** 1.2 pp*** -0.036*** 0.069***
agricultural yield (0.2) (0.3) (0.013) (0.022)
Grade 4 total 2.6%** 1.6 pp*** -0.039** 0.080***
(0.3) (0.4) (0.019) (0.023)
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Percentage correct Standardized score
Unselected Unselected
Test section villages Impact estimate WIELES Impact estimate
Total math score 26.7*** 5.0 pp*** -0.084** 0.187***
(0.9) (0.8) (0.037) (0.030)
Note: This table presents estimates of the treatment effects for Math test scores disaggregated by type of question based on

whether or not the child's village was selected for the BRIGHT program. Columns 1 and 3 present the percentage correct
and standardized scores for children in villages that were not selected for the program calculated using no control
variables and a quadratic specification for the relative score function. Columns 2 and 4 present the estimated
discontinuity in the given characteristic using equation (A.1) with no control variables and a quadratic specification for the
relative score function.

**[***Coefficient statistically significant at the 10%/5%/1% significance level.

We also present evidence in Chapter IV that themesl positive test score impact is
related to the impacts on grade progression anthedact that schools in villages selected for
BRIGHT are older and have more grade levels. Ifilgnarogression is indeed responsible for the
observed test score effects, one would expecttrdtolling for the highest grade achieved
would statistically explain much of the observest score treatment effect presented in column
1 of Table C.2. These estimates are in the firstd@lumns of Table C.5. Including a fixed effect
(column 1) or a linear control (column 2) for thghrest grade that a student has achieved causes
the treatment effect for test scores (presentedvinl of the table) to reduce in magnitude from
0.19 to 0.04 standard deviations. This is not teedor the alternative explanations: controlling
for the number of years that a village has hachaaldcolumn 3 and 4) or the number of grades
available to students (column 5 and 6) do not subistlly change any of the observed treatment
effects.

Table C.5. Explanation of impacts of test score

Highest grade Years had school Number of grades
@ @ ©) ©) ©) (©)
Selected for BRIGHT 0.04* 0.04** 0.13%* 0.17*** 0.16%** 0.17***
(0.02) (0.02) (0.03) (0.03) (0.03) (0.03)
Relative score 0.02 0.01 0.00 0.05 0.05 0.03
(0.05) (0.05) (0.06) (0.06) (0.07) (0.07)
Relative score”2 0.01 0.01 0.00 -0.01 -0.01 0.00
(0.01) (0.01) (0.02) (0.02) (0.02) (0.02)
Linear control variable 0.28%** 0.02%**
(0.00) (0.01)
Constant 0.09 0.44** -0.16 -0.15 -0.27 -0.25
(0.23) (0.19) (0.23) (0.24) (0.26) (0.26)
Observations 30,345 30,345 30,474 30,474 30,474 30,474
R-squared 0.563 0.526 0.141 0.134 0.134 0.133
Prob>F 0.00 0.00 0.00 0.00 0.00
Demographic controls Yes Yes Yes Yes Yes Yes
Department fixed effects Yes Yes Yes Yes Yes Yes
Model FE Linear FE Linear FE Linear
Note: This table presents estimates of the estimated discontinuity in the relationship between total normalized test score and

the child's village being selected for the BRIGHT program. Columns 1, 3, and 5 show estimates of the model using the
indicated specification for equation (A.1) and including fixed effects for the indicated variable. Columns 2, 4, and 6 show
estimates of the model using the indicated specification for equation (A.1) and including the indicated variable as a
control in the regression. Relative score is measured in units of 1,000 points because of the small magnitude of the
coefficients.

**[***Coefficient statistically significant at the 10%/5%/1% significance level.
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Finally, although the results presented in Tabk &\d those presented in Section IV.F.1
are all consistent, it is important to note thatytlre not definitive. Research designs like the on
we use are limited in that the underlying mechasisften have to be inferred from the pattern
of treatment effects observed across the variotmes. In this case, because being selected
for the BRIGHT program affects test scores anchighest grade achieved, we violate the
internal validity of the research design in colunirend 2 of Table C.5 when we include the
highest grade achieved as an explanatory variaile.result, the evidence in Table C.5 is not as
conclusive as the results presented, for exampl€ables IV.2 and 1V.3.

Specifically, it is possible that mechanisms otihe@n grade progression improve students’
test scores. For example, it is possible that BRIG@kbgram schools offer a higher quality
education than the other government schools. $fiththe case, why, then, would we observe
that on average students in unselected villages the/same test score as students in the selected
villages within the same grade as shown in colufnasd 2 of Table C.5? If we compared, for
example, sixth graders in selected and unseledfledes, shouldn’t those in the selected
villages score higher on the test than those inutiselected villages? In fact, the very fact that
BRIGHT improves grade progression could, in thisegcanask the effect of improved school
guality. If the strongest students are always nikedy to progress to the next grade and more
students in BRIGHT schools progress to higher gratiten the students in a given grade in
BRIGHT schools will, on average, have an averagi@alevel that is lower than the more
select group of students in the same grade inttier government schools. Within each grade,
the average test scores for schools in selectedirselected villages may then be the same
(giving us the observed results). However, bec#fuseange of abilities by grade in the schools
in selected villages are, on average, lower, thisvalence would reflect that BRIGHT does
improve test scores through improved quality andjuei through improved grade progression.
Overall, the body of evidence does suggest thategpaogression is an important mechanism.
However, it does not allow us to rule out all othe¥chanisms.

In Table C.6, we present results investigating Whethe observed declines in current
employment and current marriage (for females) elaed to the observed increase in current
school enroliment. If the increase in enrollmenheed responsible for the observed declines,
one would expect that controlling for current ehmant would statistically explain much of the
observed employment and marriage treatment effgetented in columns 1, 3, and 5 of Table
C.6. These estimates are presented in columnsabd4 of Table C.6. We find that the
inclusion of current employment completely remotresestimated treatment effect of the
program on employment for both teenage femalesraalds. This suggests that the observed
decline in employment in selected villages is §kieighly related to the observed rise in
enrollment. However, the inclusion of enrolimentases the treatment effect on marriage
rates for females by only about one-third and teattment effect remains significant. This
suggests that the rise in enrollment likely doesfulty explain the decline in marriage rates in
selected villages.
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Table C.6. Explanation of impacts of employment and marriage

Females: Employment Males: Employment Females: Marriage
(1) (@) (©)] 4 ®) (6)
Selected for BRIGHT -0.06*** -0.01 -0.06*** -0.02 -0.06*** -0.04%**
(0.02) (0.02) (0.03) (0.03) (0.01) (0.01)
Relative score -0.04 -0.02 -0.04 0.00 0.07*** 0.08***
(0.04) (0.04) (0.08) (0.06) (0.03) (0.02)
Relative score”2 0.00 0.00 0.00 -0.01 0.00 0.00
(0.01) (0.01) (0.02) (0.02) (0.01) (0.01)
Currently enrolled -0.49%** -0.677*** -0.19%**
(0.02) (0.01) (0.01)
Constant -0.38** -0.09 0.557*+* 0.72%** -0.79%+* -0.66***
(0.15) (0.13) (0.31) (0.02) (0.12) (0.10)
Observations 6,906 6,861 7,281 7,250 6,927 6,882
R-squared 0.230 0.373 0.005 0.367 0.524 0.548
Demographic controls Yes Yes Yes Yes Yes Yes
Department fixed effects Yes Yes Yes Yes Yes Yes
Note: This table presents estimates of the estimated discontinuity in the relationship between current employment or current

marriage and the child's village being selected for the BRIGHT program. Columns 1, 3, and 5 show estimates of the
model using the indicated specification for equation (A.1). Columns 2, 4, and 6 show estimates of the model using the
indicated specification for equation (A.1) and including current enroliment as a control in the regression. Relative score is
measured in units of 1,000 points because of the small magnitude of the coefficients.

**[+**xCoefficient statistically significant at the 5%/1% significance level.

Table C.7 includes the estimated differences isars parents provided for why their child
is not enrolled in school, separated by genderagied The results show that despite the focus of
the program on improving enrollment for girls, thgortance of access to schools in BRIGHT
villages is shared by parents of both girls andsbdye increase in access was also consistently
valued by parents of children who are primary aswbadary school age (6—12 years old and 13—
19 years old, respectively), which suggests the¢sg continued to play an important role in
non-enroliment beyond primary school.

Table C.7. Heterogeneity in probability that the indicated reason is provided
as a reason for not enrolling child in school

Girls: Boys: Ages 6-12 Ages 13-19
Estimated Estimated estimated estimated

Dependent variables differences differences differences differences
Access (no school or school too far away) -7.4 pp*** -10.0 pp*** -8.2 pp*** -10.0 pp***
School fees -0.1 pp 0.2 pp 0.0 pp 0.8 pp
Child too young 0.0 pp 0.0 pp 0.0 pp 0.0 pp
Household work -0.2 pp 0.2 pp 0.1 pp -0.2 pp
Child too old 0.0 pp -0.1 pp* 0.0 pp -1.8 pp*
Other -0.2 pp*** 0.0 pp 0.0 pp -1.5 pp***

Sources: Mathematica household survey (2015) and Mathematica school survey (2015).
Notes:  Sample size varies between 10,095 and 17,810.

pp = percentage points

*[***Coefficient statistically significant at the 10%/1% significance level.
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In this appendix, we provide details on the caltafaof the cost-effectiveness measures,
benefit-cost ratios, and ERRs presented in Chapter

A. Cost estimates

Detailed costs of different components of a BRIG#¢hool are presented in Table D.1
separately for the 2006—-2008 and the 2009-201bgerAs explained in Chapter V, cost data
were collected in 2009, so we did not have cost tatthe 2009-2011 period. We assume that
the costs in this period are the same as the to#ie 2006—2008 period. The cost associated
with teacher salary is different between the twoquks, however, because the number of
teachers increased in the later period. Panel sepits estimates of fixed costs associated with
school infrastructures that are assumed to haie sgan of 40 years. The next two panels
present estimates of variable costs that are iadusn an annual basis (panel B) or in a five-year
increment (panel C).

To calculate the total cost for each panel, we tateaccount that not all schools have each
amenity. We therefore provide the associated ptapoof schools that had each amenity in the
2006—-2008 period and the additional propoffioh schools that obtained those facilities
between the 2009 and 2012 surveys. For each peviothen take the sum of each amenity
multiplied by the fraction of schools with the givamenity in that period to calculate the
average cost per school for each panel. The sibiataach panel are annualized by dividing
the subtotal by the total life span indicated far items in the panel assuming a constant rate of
depreciation. For example, the total fixed cost &RIGHT school of $95,758 in the 2006—2008
period results in an annual fixed cost of $2,394mvbalculated over the estimated 40-year life
span.

As with the BRIGHT schools, detailed costs of diéf& components of the traditional
government schools are presented in Table D.2 atghyafor the 2006—2008 and 2009-2011
periods. Fixed costs are presented in panel A emdssumed to have a life span of 30 years to
account for the lower quality of these schools wbempared to BRIGHT schools. Annual and
five-year variable costs are in panels B and (heesvely. As in Table D.1, we assume that the
costs in the 2009-2011 period are the same a®#te io the 2006—2008 period, except for
teacher salary. Also as explained in Chapter Vrageived two cost estimates for traditional
government schools, which are presented as theduighand low-cost scenarios. For the fixed
costs, we received one lump-sum figure from onecgwvhich is presented under the high-cost
scenario, and a breakdown by components from ansthece, which is presented under the
low-cost scenario. Estimates of variable costdanken down by components under both

59 For each amenity, this is calculated by subtrgctie proportion of schools with the amenity in 2696—2008
period from the proportion of schools with that auitein the 2009-2011 period. However, all BRIGHhsols
constructed three additional classrooms and ageddieacher housing in the 2009-2011 period, thtisfing the
costs of the school complex, construction supeasmisand M&E coordination. We assume that none eftthools
incurred costs for the construction of a playgroimthis period, because all schools constructedlinnhe earlier
period.
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Table D.1. Costs of BRIGHT schools

Original period Upgrade period
(2006-2008) (2009-2011)

)
schools % additional
with schools with
Cost (U.S.$) amenity Cost (U.S.$) amenity 2

A. Fixed costs over school life (40 years)

School complex? $81,316 1 $81,316 1°
Playground $135 1 $134 0
Construction supervision $1,060 1 $1,060 1¢
M & E coordination $1,060 1 $1,060 1¢
Water supply $8,812 0.694 $8,812 0.225
Daycare $7,554 0.061 $7,554 0.703
Toilets $3,696 0.776 $3,696 0.177
Separate toilets (for boys and girls) $3,696 0.673 $3,696 0
Total fixed costs $95,504 $91,384
Annualized fixed costs? $2,388 $2,285

B. Annual costs (one year)
Take-home rations $1,400 0.388 $1,400 0.723
Teacher salary® $7,173 $17,969
Total annual costs $7,716 $18,982

C. Maintenance costs (5 years)
Maintenance $1,463 $1,463
Total other costs $1,463 $1,463
Annualized other costs $293 $293

Note: Cost estimates for BRIGHT schools from 2006—2008 were obtained from MCC directly in 2009 and
assumed to be the same in the next three years (2009-2011). The fraction of schools with each amenity is
calculated based on the average characteristics of the BRIGHT schools within 40 points of the
discontinuity. All cost estimates are presented in 2006 U.S. dollars. Cost estimates in the 2009-2011 period
are adjusted for inflation between 2006 and 2009 using gross domestic product (GDP) deflator data from
International Monetary Fund (IMF 2014).

a Calculated by subtracting the percentage of schools with the amenity in the 2006—2008 period from the percentage
in the 2009-2011 period, for fixed costs only.

b School complex includes a school building and teachers' houses. The cost of a school complex in 2009-2011
reflects the cost of building three additional classrooms and associated teachers' housing, which is assumed to be the
same as the construction cost for the first three classrooms and teachers' housing in 2006—-2008.

¢ All schools are assumed to have incurred these costs to construct three additional classrooms and associated
teacher housing.

d Annualized costs are calculated using straight-line depreciation over the expected lifetime of the investment.

© Teacher salaries are estimated by multiplying our estimate for the annual salary of a teacher ($2,978) by the number
of teachers in each type of school. This is 2.415 in the 2006—-208 period and 6.05 in the 2009—2011 period.
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scenario$? As in Table D.1, we calculate the total average per school for each panel under
each period by taking the sum of each amenity plidd by the fraction of schools with the
given amenity in that periddThe subtotals in each panel are also annualizeorasg a
constant rate of depreciation as we did for thé aba BRIGHT school.

B. Cost-effectiveness analysis

To calculate the total discounted costs for the®RT and the traditional government
schools for the 10-year period under analysis,istée annual costs for each year of
implementation of the BRIGHT programs until the 2@allow-up survey. These costs are
presented in Table D.3. Panels A, B, and C preberannual fixed and variable costs of a
BRIGHT school, traditional government school in thgh-cost scenario, and traditional
government school in the low-cost scenario. Anmaals in years 2006—2008 and then 2009—
2012 are those presented for the same time periddbles D.1 and D.2. Annual costs in 2013-
2015 are calculated using the sum for each ampréisented in Tables D.1 and D.2 multiplied
by the fraction of schools with the given amenitythat period, which we calculated using the
2015 school survey. For annualized fixed costsywamt to include only the fraction of the fixed
costs exhausted during the 10-year period. Becaasessume a constant rate of depreciation,
we use the annualized fixed costs from Tables DdL22 and multiply them by the appropriate
number of years. For example, the initial constamctosts of BRIGHT schools are assumed to
occur in 2006, so we record ten times the annuhlipst in that year. The improvements made
in 2009, however, will be used for only seven ypassa result, we include only seven times the
annualized cost in 2009. Five-year maintenances@rstincurred every five years from the
initial investments in fixed assets. So in 2010,imaude the entire cost, but in 2015, when the
next maintenance will be performed, we include £ést 4.5 years—for four years between
2011 and 2014, and half of 2015—because the scupeeéy was conducted in the middle of
2015. The total value of all costs is then cal@dads the net present value of the stream of costs
in 2006 using the 10 percent discount rate (MCC3201

80 1n panel C of Table D.2, we were unable to obtaist estimates for maintenance of government sshoualer
any scenario. For the high-cost scenario, we ussdime cost estimates as for the BRIGHT schootbelfow-cost
scenario, we use the BRIGHT cost estimates redoge¢lde ratio of the cost of the BRIGHT school te th
government school complex to account for the fiaat the government normally spent less than theuatso
required by the BRIGHT program.

61 For each amenity, this is calculated by subtrgctie proportion of schools with the amenity in 2696—2008
period from the proportion of schools with that auityein the 2009-2011 period. However, we assuraérb
government schools were constructed in the 2009t-petiod, thus incurring no costs for school comple
playground, construction supervision, and M&E caaation. Because we do not have a breakdown by dieem
the high-cost scenario, we assume that the prawoofi fixed costs for these amenities in the hightscenario is
the same as the proportion of fixed costs assatiatih the amenities under the low-cost scenarithénbase 2006—
2008 period: 80 percent, (therefore, 80 perce®23;130). Thus, a government school in the high-sosnario in
the 2009-2011 period does not incur 80 percerteofump-sum fixed cost in that period.
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Table D.2. Costs of traditional government schools

Original period (2006—2008) Upgrade period (2009-2011)

% additional
High-cost Low-cost % schools High-cost Low-cost schools with
scenario scenario with amenity scenario scenario amenity 2

A. Fixed costs over school life (30 years)

School complex® $65,734 $25,446 1 $65,734 $25,446 0°
Playground $0 $58 1 $0 $58 0°
Construction supervision $0 $456 1 $0 $456 0°
M & E coordination $0 $456 1 $0 $456 0°
Water supply® $0 $0 0.17 $0 $0 0.319
Daycare $0 $3,248 0.021 $0 $3,248 0.05
Toilets $0 $1,590 0.213 $0 $1,590 0.45
Separate toilets (for boys and girls)? $0 $1,590 0.149 $0 $1,590 0.226
Total fixed costs $65,734 $27,058 $65,734 $1,237
Annualized fixed costs’ $2,191 $902 $2,191 $41
B. Annual costs (1 year)
Take-home rations $1,400 $1,400 0.149 $1,400 $1,400 0.0201
Teacher salary? $5,852 $5,852 $10,152 $10,152
Total annual costs $6,060 $6,060 $10,180 $10,361
C. Maintenance costs (5 years)
Maintenance" $1,463 $629 $1,463 $629
Total other costs $1,463 $629 $1,463 $629
Annualized other costs' $293 $126 $293 $126
Note: Cost estimates for the government schools were obtained from the Ministry of Education in 2009 for the 2006—2008 period and are assumed to be the same in the 2009—

2011 period. The fraction of schools with each amenity is calculated based on the average characteristics of the traditional schools within 40 points of the discontinuity. All
cost estimates are presented in 2006 U.S. dollars. Cost estimates in the 2009—-2011 period are adjusted for inflation between 2006 and 2009 using the gross domestic
product (GDP) deflator data from International Monetary Fund (IMF) (IMF 2014).

aCalculated by subtracting the percentage of schools with amenity in the 2006—2008 period from the percentage in the 2009-2011 period, for fixed costs only.
bSchool complex costs for the high-cost scenario include the cost of the classrooms, teachers' houses, borehole, and other fixed costs.
°It is assumed that no new traditional government schools were built in the 2009—-2011 period.

4We were unable to find cost estimates for these amenities for the low-cost scenario; they are, however, included in the complex cost for the high-cost scenario. For the low-cost
scenario, costs are estimated by taking the costs for the BRIGHT schools in 2006—2008 and reducing them in proportion to the relative cost of a BRIGHT and traditional government
school building with three classrooms, 43 percent.

€ In the high-cost scenario, we assume that this is included in the complex price. For the low-cost scenario, we assume that no clean water point was constructed.

fAnnual costs are calculated using straight-line depreciation over the expected lifetime of the investment.

9 Teacher salary is estimated by multiplying our estimate for the annual salary of a teacher ($2,978) by the number of teachers in each type of school. This is 1.97 in the 2006—-2008
period and 3.418 in the 2009-2011 period.

" We were unable to obtain estimates of this cost. For the high-cost scenario, we include the cost at the same rate as for the BRIGHT schools. For the low-cost scenario, we reduce the
BRIGHT cost as described in note 4.
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Table D.3. Ten-year school costs, by year incurred

2006 2007 2008 2009 2012 2013 2014 2015 Total cost

Panel A: BRIGHT schools

Fixed costs $23,876 $0 $0 $15,992 $0 $0 $0 $0 $0 $0 $35,891.11
Annual costs $7,716 $7,716 $7,716 $18,982 $18,982 $18,982 $19,268  $19,554 $19,554 $9,777 $94,298.94
Maintenance $0 $0 $0 $0 $1,463 $0 $0 $0 $0 $1,317 $1,557.79
Total $31,592 $7,716 $7,716 $34,974 $20,445 $18,982 $19,268  $19,554 $19,554 $11,094 $131,747.84

Panel B: Traditional government school, high-cost s cenario

Fixed costs $21,911 $0 $0 $15,338 $0 $0 $0 $0 $0 $0 $33,434.98
Annual costs $6,060 $6,060 $6,060 $10,180 $10,180 $10,180 $10,704  $11,227 $11,227 $5,614 $56,922.00
Maintenance $0 $0 $0 $0 $1,463 $0 $0 $0 $0 $1,317 $1,557.79
Total $27,971 $6,060 $6,060 $25,518 $11,643 $10,180 $10,704  $11,227 $11,227 $6,931 $91,914.76
Panel C: Traditional government school, low-cost sc enario
Fixed costs $9,019 $0 $0 $289 $0 $0 $0 $0 $0 $0 $9,236.19
Annual costs $6,060 $6,060 $6,060 $10,361 $10,361 $10,361 $10,972  $11,584 $11,584 $5,792 $57,869.17
Maintenance $0 $0 $0 $0 $629 $0 $0 $0 $0 $566 $669.85
Total $15,079 $6,060 $6,060 $10,649 $10,990 $10,361 $10,972  $11,584 $11,584 $6,358 $67,775.20

Note: This table presents the costs required to generate the benefits observed between the time that the program started and the time of the survey in 2015.
For fixed costs and maintenance, we include only the portion of the cost associated with the 10-year period under consideration. For example, for fixed
costs in panel A, we include 10 times the annualized costs in Table D.1 when calculating the values for 2006 and 7 times the cost in 2009. Similarly in
2015, we include costs for four and one-half years of maintenance at the respective annualized rates for use of the schools in 2011 through the middle of
2015 when the survey was conducted.
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To calculate the marginal cost of the BRIGHT progyrave must take into account the fact
that villages on either side of the discontinuigdteither access to a BRIGHT school, access to
government schools, or no access to any schooleTald contains the fractions of villages that
had the specified type of school for villages josow the cutoff (unselected) and villages just
above the cutoff (selecte#)Using the proportions presented in Table D.4, weght the costs
of the government and BRIGHT schools in each ofyders 2006—2015. These estimates are
presented in Table D.5; panel A presents the estingafor the high-cost scenario and panel B
presents the estimates for the low-cost scenaniofob example, the annual cost of a village at
the cutoff point selected for the BRIGHT program2006 for the high-cost scenario is 0.903
times the cost of a BRIGHT school ($31,592) adae@.091 times the cost of a traditional
government school ($27,971), for a total of $31,0/#& difference in the weighted costs for
selected and unselected villages is the margirsdlafdhe BRIGHT program. The totals are
again calculated as the net present value of tadyyealues in 2006: these are the same totals
presented in Table V.5.

Table D.4. Fraction of villages with schools in 2015

BRIGHT 0.903 0.045
Traditional government 0.091 0.870
None 0.006 0.085

Notes:  The fraction of villages with BRIGHT schools is based on the coefficients of a regression similar to that
presented in column 1 of Table B.1 in Appendix B. First we estimate the equation without any control
variables to determine the probability of having a school in an unselected village which is just below the cut-
off value. This is the value of the constant term from the regression. The value for selected schools is then
this estimate plus the treatment effect estimate from column 1 of Table B.1. The estimates of the fraction of
villages with government schools are calculated using a similar process, but with the probability of having a
traditional government school as the dependent variable.

The only other estimates used for the calculatiorisable V.5 are the treatment effect
estimates. Table D.6 contains the estimates chvkeage outcomes for each type of village in
the first two rows and the estimated treatmentcgéifethe last row. The test score and
enrollment measures are the same values estinmiables IV.2 and IV.3. The exact
calculation of each estimate is provided in theeadb the table. Using the enroliment estimates,
we calculated the number of children enrolled bytiplying the estimate in the first column by
281, our estimate of the average number of chilbetween 6 and 22 years of age in a village.

52 These estimates also assume that each villagenhasne school. In results not presented in thigort, we
estimate the average number of schools at themiscity and find that the average unselected gdéladas 1.089
schools and that selected villages have only Ofdee schools—a difference that is not statisticaignificant at
conventional levels.
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Table D.5. Ten-year school marginal costs, by year incurred

2006 2007 2008 2009 2012 2013 2014 2015 Total cost

Panel A: High-cost scenario

Selected villages $31,073 $7,519 $7,519 $33,903 $19,521 $18,067 $18,373 $18,679 $18,679 $10,648 $127,333

Unselected villages $25,757 $5,620 $5,620 $23,774 $11,050 $9,711 $10,179 $10,648 $10,648  $6,529 $85,894

Marginal cost $5,316 $1,900 $1,900 $10,129 $8,471 $8,356 $8,193  $8,031 $8,031 $4,120 $41,438
Panel B: Low-cost scenario

Selected villages $29,900 $7,519 $7,519 $32,550 $19,462 $18,083 $18,397 $18,711 $18,711 $10,596 $125,136

Unselected villages $14,541 $5,620 $5,620 $10,839 $10,481 $9,868 $10,413 $10,958 $10,958 $6,031 $64,893

Marginal cost $15,359 $1,900 $1,900 $21,712 $8,981 $8,215 $7,984  $7,753 $7,753 $4,565 $60,243

Notes:  These estimates are created by combining the costs from Table D.3 based on the ratio of BRIGHT and traditional government schools in each type of
village given in Table D.4. The marginal cost for each year is then the difference between the cost in villages selected and not selected for BRIGHT. The
total cost is the net present value of the annual costs in 2006 using a 10 percent discount rate.
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Table D.6. Estimated effects of the BRIGHT programs on enroliment and test
scores

Selected villages 0.379 106 0.1
Unselected villages 0.319 90 -0.09
Marginal effect 0.06 17 0.19

a The estimates for the unselected villages are taken from regressions similar to those in column 2 of Table C.1, but
without department-level fixed effects. We calculated the estimate for the selected villages by adding the estimate for
the unselected villages to our estimate of the treatment effect from our preferred specification in column 1 in Table
C.1.

b Estimated by multiplying the estimated fraction of children enrolled in each village by the number of children listed in
Table V.4.

¢ The estimates for the unselected villages are calculated in the same way that the enroliment rates are calculated
(note a), but using the estimates in Table C.2.

The comparisons of the cost-effectiveness estimat€able V.5 to those of other programs
are based on Tables D.7 and D.8. Compared to ttbese programs, the BRIGHT intervention
falls just below the high end in the table. Foradinment, it is more cost-effective than
conditional cash transfers, on par with girl's delnships at $346.98 in Kenya (Kremer et al.
2007). It is less cost-effective than most of thiernventions shown in the table, including, for
example, school meals at $42.22 (Vermeersch anch&r&005), teacher incentives at $65.89
(Duflo et al. 2007), and extremely inexpensive ivgations such as deworming at $6.74
(Miguel and Kremer 2004). In terms of changes st $eores, the programs are less cost-
effective than all but conditional cash transférs.

63 Conditional cash transfers are a good exampl@wafthese comparisons can be challenging. Such amusyr
provide direct cash transfers to families and Haaen shown to do much more than simply improve|eneat.
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Table D.7. Cost-effectiveness estimates of other education interventions:

school enrollmenta

Intervention

Country

Panel A: School construction interventions

Village-based schools
School construction
School construction

Panel B: Other educational interventions

Extra teachers (OB)

Information on returns to education for
parents
Deworming

Information on returns to education for
boys
Iron fortification and deworming

School meals
Teacher incentives
Free school uniforms (a)

School uniforms(b)
Girls scholarship

Girl conditional cash transfer (CCT)
(minimum amount)

Girl CCT (average amount)

PROGRESA CCT

Girl unconditional cash transfer (UCT)

(average amount)

Camera monitoring of teachers'
attendance

Computer assisted learning

curriculum

Remedial tutoring by community
volunteers

Cash incentives for teachers

Textbook provision

Flip chart provision

Menstrual cups for teenage girls

Afghanistan
Indonesia

Burkina Faso

India
Madagascar

Kenya
Dominica

Republic
India

Kenya
India

Kenya
Kenya
Kenya
Malawi

Malawi

Mexico
Malawi

India
India
India
Kenya
Kenya
Kenya

Nepal

Cost-

effectiveness 2

$38.55
$81.60

$245.78-$357.31

$2.74
$4.08

$6.74
$30.22

$34.70

$42.22
$65.89
$85.20

$127.44
$346.98
$1,040.93
$1,338.33

$3,122.78
$4,684.17

No significant
impacts
No significant
impacts
No significant
impacts
No significant
impacts
No significant
impacts
No significant
impacts
No significant
impacts

Study

Burde and Linden (2013)
Duflo (2001)
BRIGHT (current study)

Chin (2005)
Nguyen (2008)

Miguel and Kremer (2004)
Jensen (2010)

Bobonis, Miguel, and Puri-
Sharma (2006)

Vermeersch and Kremer (2005)
Duflo, Hanna, and Ryan (2012)

Evans, Kremer, and Ngatia
(2008)

Kremer, Moulin, and Namunyu
(2003)

Kremer, Miguel, and Thornton
(2007)

Baird, Mclntosh, and Ozler
(2011)

Baird, MclIntosh, and Ozler
(2011)

Coady (2000)

Baird, Mcintosh, and Ozler
(2011)

Duflo, Hanna, and Ryan (2012)
Banerjee et al. (2007)
Banerjee et al. (2007)

Glewwe, llias, and Kremer
(2010)

Glewwe, Kremer, and Moulin
(2009)

Glewwe et al. (2004)

Oster and Thorton (2011)

Sources: Dhaliwal et al. 2012; Evans and Ghosh (2008); Kremer et al. (2007); He et al. (2008).

Note: The estimates in this table are different than those presented in Evans and Ghosh (2008) for two reasons: First,
their estimates were in 1997 U.S. dollars, whereas we have expressed them in 2006 U.S. dollars. Second, they
presented “education budget cost-effectiveness” of interventions, which accounts for the deadweight loss
associated with raising the necessary funds, whereas we present the original estimates given by the authors of
the studies (adjusted to 2006 U.S. dollars). The original figures in Dhaliwal et al. (2012) are given in 2010 U.S.

dollars (footnote 3, page 8). We express these figures in 2006 U.S. dollars.

aCost needed to achieve an impact of one additional student enrolled in school per year. Measured in 2006 U.S. dollars.
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Table D.8. Cost-effectiveness estimates of other education interventions:
test scores

Cost-
Intervention Country effectiveness 2 Study
Panel A: School construction interventions
Village-based schools Afghanistan $4.32 Burde and Linden (2013)
School construction Burkina Faso $46.57-$67.70 BRIGHT (current study)
Panel B: Other educational interventions
Providing earnings information Madagascar $0.09 Nguyen (2008)
Teacher training program India $0.20 He, Linden, and MacLeod (2008)
Tracking by achievement Kenya $0.27 Duflo, DuPas, and Kremer (2011)
Linking school committee to village $0.28 Pradhan et al. (2014)
council Indonesia
Electing school committee and Indonesia $0.69 Pradhan et al. (2014)
linking to village council
Computer-assisted learning India $0.89 He, Linden, and MacLeod (2008)
(PicTalk)
Paying teachers based on their India $2.97 Muralidharan and Sundararaman
students performance (Year 1) (2011)
Remedial ed (tutors or “Balsakhi”) India $2.99 Banerjee et al. (2007)
Paying teachers based on their India $3.14 Muralidharan and Sundararaman
students’ performance (Year 2) (2011)
Paying teachers based on school- India $3.18 Muralidharan and Sundararaman
wide performance (Year 1) (2011)
Teacher incentives (Kenya) Kenya $3.96 Glewwe, Nauman, and Kremer
(2010)
Teacher incentives (India) India $4.11 Duflo, Hanna, and Ryan (2012)
Paying teachers based on school- India $4.64 Muralidharan and Sundararaman
wide performance (Year 2) (2011)
Extra contract teachers and tracking  Kenya $4.73 Duflo, Dupas and Kremer (2011;
2012)
School grants (Year 1) India $4.76 Das et al. (2013)
Textbooks Kenya $4.84 Glewwe, Kremer, and Moulin
(2009)
Contract teachers (Year 1) India $5.22 Muralidharan and Sundararaman
(2013)
Computer-assisted learning (CAL) India $6.21 Banerjee et al. (2007)
Individually paced CAL India $6.21 Banerjee et al. (2007)
Girls’ scholarship Kenya $6.76 Kremer, Miguel, and Thornton
(2007)
Textbooks for top quintile Kenya $7.08 Glewwe, Kremer and Moulin
(2009)
Contract teachers (Year 2) India $7.42 Muralidharan and Sundararaman
(2013)
Read-a-thon, Philippines Philippines $8.08 Abeberese, Kumler and Linden
(2013)
School-based management (SBM) Kenya $11.56 Duflo, Dupas and Kremer (2012)
training
Educational vouchers Colombia $37.75 Angrist et al. (2002)
Minimum CCTs Malawi $152.20 Baird, Mcintosh and Ozler (2011)
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TABLE D.8. (continued)

Intervention

Contract teachers

Deworming

Flip chart provision

Child sponsorship program

CCTs

UCTs

Reducing class size by adding
contract teachers

Reducing class size

Building/improving libraries

School committee grants

School committee grants

School grants (Year 2)

Diagnostic feedback

Adding computers to schools

One laptop per child (OLPC)

Teacher incentives (Year 1)

Teacher incentives (Year 2)

Grants and training for school

committee
Training school committees

Country

Kenya

Kenya

Kenya

Kenya
Morocco
Malawi
Kenya
India
India
Indonesia
Gambia
India
India
Columbia
Peru
Kenya
Kenya
Gambia

Indonesia

Cost-
effectiveness 2

Infinitely cost
effective

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

No significant
impact

Study

Duflo, Dupas and Kremer (2012)

Miguel and Kremer (2004)

Glewwe et al. (2004)

Kremer, Moulin, and Namunyu
(2003)

Benhassine et al. (2013)

Baird, Mcintosh and Ozler (2011)
Duflo, Dupas and Kremer (2012)
Banerjee et al. (2007)

Borkum, He and Linden (2013)
Pradhan et al. (2014)

Blimpo and Evans (2011)

Das et al. (2013)

Muralidharan and Sundararaman

(2010)
Barrera-Osorio and Linden

(2009)

Cristia et al. (2012)

Glewwe, llias and Kremer (2010)
Glewwe, llias and Kremer (2010)

Blimpo and Evans (2011)

Pradhan et al. (2014)

Sources: Dhaliwal et al. (2012); Evans and Ghosh (2008); Kremer et al. (2007); He et al. (2008).

Note: The estimates in this table are different from the ones presented in Evans and Ghosh (2008) for two
reasons: First, their estimates were in 1997 U.S. dollars, whereas we have expressed them in 2006 U.S.
dollars. Second, they presented “education budget cost-effectiveness” of interventions, which accounts for
the deadweight loss associated with raising the necessary funds, whereas we present the original
estimates given by the authors of the studies (adjusted to 2006 U.S. dollars). The original figures in
Dhaliwal et al. (2012) are given in 2010 U.S. dollars (footnote 3, page 8). We express these figures in 2006

U.S. dollars.

a Cost per student needed to achieve an impact of 0.1 of a standard deviation in test scores. Measured in 2006 U.S.

dollars.
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C. Details on the benefit-cost analysis

As previously discussed, the cost-effectivenesegaiannot be used to compare educational
interventions with different and/or multiple outcesa A more general option is the benefit-cost
analysis, where the impacts of the BRIGHT progranmesexpressed in monetary values. Using
the monetary values of the benefits, we preseiiesd tmeasures—the net benefits, benefit-cost
ratio, and ERR—that are comparable to other investrprojects in general.

In Figure D.1, we provide the yearly cost and bemstimates used to construct the
estimates provided in Table V.8. For the cost sieassume that the BRIGHT schools have a
life span of 40 years with periodic five-year maimance, starting in 2006 when the first three
classrooms in the BRIGHT schools were built. Tiad#l government schools are assumed to
start simultaneously and have the same maintersamezlule. However, they are assumed to last
only 30 years. Thus, the costs of the BRIGHT prograre measured for the 2006—-2045 period.

The benefits of the BRIGHT programs are measuredlf@ohorts of children benefitting
from the intervention after being exposed to itraves 40-year period. The benefits of the
BRIGHT programs are first realized in 2009, theryghen the oldest cohort of children exposed
to the first year of the intervention in 2006 estre labor market. The benefits end in 2104,
when the youngest cohort exposed to the last yfegparation of the BRIGHT schools in 2045
exits the labor market at age 83.hus, the benefits of the BRIGHT programs are meastor
the 2009-2104 period. The annual net benefits—Iiismainus costs in each year for which the
ERR vyields a zero net present value in 2006—aresiiswn by the dotted line in the figure. In
this section, we provide details on the calculatboosts, estimation of the returns to education,
and estimation of benefits that were used to cateuhe two measures.

64 Based on the 2010 Burkina Faso Household Surveygssume that individuals enter the labor mark&6atnd
leave it at 70. However, the life expectancy ohddcof 6 (age at 1st grade) is 65 years (Unitetiowa 2013).
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Figure D.1. Annual distribution of costs and benefits
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1. Estimating costs for benefit-cost and ERR analgs

To estimate the school costs, we first calculagefitted, periodic, and yearly costs for
BRIGHT and traditional government schools in eagarbetween 2006 and 2045, using a
method similar to the one presented in Table DuBwithout the annualized costs. The costs of
BRIGHT schools involve the fixed construction castshe first year (2006) for three
classrooms and in 2009 for three additional clasaso These costs are presented in panel A of
Table D.1 for the 2006—2008 and 2009-2011 peribé. Maintenance costs incurred every five
years (2010, 2015, and so on) are presented in BaofeTable D.1 for the 2009—-2011 periéd.
Annual costs presented in panel C of Table D.lrem@red every year. The total costs in a year
are the sum of the fixed, five-year maintenancargif) and annual costs. Costs for traditional
government schools follow a similar pattern andespond to the costs presented in Table D.2.
Also, given the two cost estimates for the tradidiloschools, we estimate costs for both the high-
cost and low-cost scenarios.

85 We use the five-year maintenance costs from ti@9-2P011 period because this cost is first incuimezD10.
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Next, to calculate the marginal cost of the BRIGbfdgram, we again follow the same
methodology we used for the cost-effectivenessnedgés in Table D.5, but for the entire 40-year
period. First, we take into account the fact thé&ges on either side of the discontinuity had
either access to a BRIGHT school, access to ditvadl government school, or no access to any
school, as we did for the cost-effectiveness aimligsing the proportions presented in Table
D.4, we weight the costs of the government and BRIGchools in each of the years 2006—
2045. The annual weighted costs for a selectechandhselected village, along with the
marginal costs for each of the years 2006—-2045@sented in Table D.9. Panel A presents the
estimates for the high-cost scenario for traditigguwvernment schools; panel B presents the
estimates for the low-cost scenario for traditiog@ernment schools. The marginal costs for the
high-cost scenario of traditional government sch@aross years are the ones plotted in Figure
D.1% Note that the annual and five-year maintenanctsabsnge in 2036 when the traditional
government schools close and, because none ofhloels operates after 2045, the marginal
costs starting in 2046 are zero.

5 The annual distribution of marginal costs for lfn-cost scenario for traditional government sckaslpresented
in Table D.9 but is not plotted in Figure D.1. Tharginal cost plot for this scenario would look g&mto the one
presented in Figure D.1.
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Table D.9. Marginal costs of the BRIGHT programs over 40 years of operation

2006

2007

A. High-cost traditional government schools

Selected per village
Fixed
Annual
Maintenance
Total
Unselected per village
Fixed
Annual
Maintenance
Total

Marginal cost

B. Low-cost traditional government schools

Selected per village
Fixed
Annual
Maintenance
Total
Unselected per village
Fixed
Annual
Maintenance

Total

Marginal cost

92,222
7,519
0
99,741

61,486
5,620
0
67,106
32,635

88,702
7,519
0
96,222

27,838
5,620
0
33,458

62,764

0
7,519

7,519

0
5,620
0
5,620
1,900

7,519

7,519

0
5,620
0
5,620

1,900

2008

0
7,519
0
7,519

0
5,620
0
5,620
1,900

0
7,519
0
7,519

0
5,620
0
5,620

1,900

2009

88,502
18,067
0
106,568

61,301
9,711
0
71,012
35,556

82,632
18,083
0
100,715

5,189
9,868
0
15,056

85,659

2010

18,067
1,454
19,521

9,711
1,339
11,050
8,471

18,083
1,378
19,462

0
9,868
613
10,481

8,981

18,067

18,067

9,711

9,711
8,356

18,083

18,083

0
9,868
0
9,868

8,215

18,067
1,454
19,521

9,711
1,339
11,050
8,471

18,083
1,378
19,462

0
9,868
613
10,481

8,981

2036

0
17,140

17,140

854

854
16,286

17,140

17,140

854

854
16,286

2037

0
17,140

17,140

854

854
16,286

17,140

17,140

854

854
16,286

2038

0
17,140
0
17,140

0

854

0

854
16,286

0
17,140
0
17,140

854

854
16,286

2039

0
17,140

17,140

0

854

0

854
16,286

17,140

17,140

854

854
16,286

2040

0
17,140
1,321
18,462

0

854

66

920
17,541

0
17,140
1,321
18,462

854
66
920

17,541

2041

0
17,140

17,140

854

854
16,286

17,140

17,140

854

854
16,286

17,140
1,321
18,462

854

66

920
17,541

17,140
1,321
18,462

854
66
920

17,541

Notes:  Pattern of costs changes in 2036 due to the assumed 30-year life span of the traditional government schools.
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2. Estimating returns to schooling

To calculate the net benefits across years presémteigure D.1, we need to express the
benefits of the BRIGHT programs in monetary vald@sdo that, we first estimate the monetary
values of the treatment effects on additional gsaateained. The idea is that if children exposed
to the BRIGHT programs progress farther in schbahtthey otherwise would, it will make
them more productive and increase their futureiegsi’ We examine the relationship between
the highest grade achieved and earnings usingrdatethe National Household Surveys in
Burkina Faso conducted in 1994, 1998, 2003, 20102814 to estimate the increase in earnings
per grade level. This estimate is commonly knowthas'rate of returns to schooling.” By using
data from the National Household Surveys from tifeerent years, we obtain a range of
estimates for returns to schooling that are relef@rthe Burkina Faso context. This allows us
to estimate the benefits of the BRIGHT program wurmb¢h high- and low-return scenarios,
which is essentially a sensitivity analysis thaamines changes in ERR associated with changes
in this parameter.

We use Mincerian wage regressions (Becker 1975¢c&4ih958, 1974) to estimate the rate
of returns to schooling. Mincer (1958) shows tihat matural logarithm of earnings can be
expressed as a function of years of schooling. iBpaty we estimate the following Mincerian
regression to estimate returns to schooling in Biarkaso:

Inw =4, +B,Edug+ Xo,+¢ (D.1)

wherelnw is the natural log of monthly earnings of indivédly Edug is the highest grade

achieved X is vector of controls including gender, work expece gained after leaving school,
and post-schooling experience squared. Under thi&@ @S assumption, in particular that
Edug is not correlated wittg, , equation (D.1) provides a direct measure for retuo

schooling throughg,, the coefficient of years of schooling.

We estimate the relationship in equation (D.1)tf& working-age population, defined to
include all individuals ages 15-70 in Burkina FaSarnings were calculated for the main
sourcé® of earnings as monthly wage for those workingardpabor and as monthly earnings for
nonwage workers. The 1994, 1998, and 2010 sunezysaed monthly earnings, whereas the
2003 and 2014 rounds gave the respondent the dpti@port his or her earnings over different
periods, including days, weeks, months, and yddirréported earnings from the 2003 and 2014
rounds were converted into monthly earnings.) Noti@t for farm households, the surveys
recorded (by design) crop sales or nonfarm earmiger than total earnings that would include

57 We assume that all benefits result from increasddoling and that there is no additional beneditrf the quality
of instruction. It is possible that children expd$e the BRIGHT programs learn more than childretraditional
schools even when they progress to the same geaék |

58 The 1994-2003 surveys also collected informatiosaurces of earnings other than the main sourcaeer,
including these other sources has little effectr@nestimates. Using the 1994—2003 data, we estihibe
specifications in Table D.10 using all sourcesarhiings and obtained similar estimates. As a reseltrestrict our
attention to only the main activity, allowing ususe the most recent census.
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the value of harvest net of farm inputs. Hencss, likely that the surveys underestimate earnings
of farm household$?

We present the regression results from equatioh) (ing samples from each of the five
surveys in 1994, 1998, 2003, 2010, and 2014 (cotulri®) and one with a pooled sample from
all four surveys (column 1) in Table D.1®II regressions include household fixed effectse Th
estimated returns to schooling range from 8.3 pericel5.9 percent. As a result, we estimate
and present the benefits of the BRIGHT programsuhdo scenarios: a high-return case in
which the returns to an additional grade are 16grand a low-return case in which the returns
are 8 percent.

Table D.10. Returns to education in Burkina Faso, 1994-2010

National Household Survey year

1994-2010 1994 1998 2003 2010 2014
Variables (1) 2 3 4) 5) (@]

Education (highest grade

achieved) 0.125%** 0.159***  (0.154*** 0.083*** 0.083*** 0.068***
(0.005) (0.009) (0.007) (0.006) (0.016) (0.008)
Experience 0.065*** 0.083***  0.075%** 0.050%** 0.065%** 0.078***
(0.004) (0.010) (0.007) (0.006) (0.012) (0.007)
Experience”2 -0.087*** -0.114***  -0.095*** -0.066*** -0.095%**  .0.001***
(0.006) (0.015) (0.012) (0.009) (0.018) (0.000)
Female -0.759*** -0.909***  -0,729*** -0.748*** -0.685***  .0.902***
(0.032) (0.063) (0.067) (0.053) (0.072) (0.043)
Constant 8.414%** 7.941%*  7.991*** 8.950%** 8.426%*** 8.320%**
(0.069) (0.159) (0.112) (0.107) (0.183) (0.138)
Household fixed effects Yes Yes Yes Yes Yes Yes
Observations 24,134 4,790 6,552 8,922 3,870 15,792
R-squared 0.747 0.804 0.748 0.675 0.788 0.696

Note: This table presents estimates of Mincerian regressions using national surveys fielded in 1994, 1998, 2003,
2010, and 2014. The dependent variable for all estimates is the log of monthly wages for wage earners and
log of monthly income for non-wage workers from the primary source of earnings. Robust standard errors in
parentheses.

*** Coefficient statistically significant at the 1% significance level.

89 A priori, measurement errors in the dependentiéeishould not be a source of great concern. lispecific
case, the measurement errors are correlated wéttype of activity (farming), which, in turn, isrelated with the
variable of interest, education. The correlatietween education and the error term would imply tika OLS
estimate is biased. However, to the extent thaifag is defined at the household level, controllioghousehold
fixed effects as we do should reduce the bias chiog¢he misreporting of farm households’ earnings.

0 The National Household Surveys are similar ingb@pe of the information collected, the samplingigi®, and
the coverage. Information was collected on houskthot individual characteristics, employment stadinsl wage
received.
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Our estimates of returns to schooling are compar&bbther studies that have estimated
returns to schooling for Burkina Faso or countiesub-Saharan Africa. Psacharopoulos (1994)
and Psacharopoulos and Patrinos (2004) compiled adtreturns to schooling for all countries
where estimates are available and reported a @c@mierate of returns in Burkina Faso.
Kazianga (2004) reported a 9.9 percent rate ofmetuprimary-level schooling in Burkina Faso
using the 1994 and the 1998 Burkina Faso housefurictys that we also use. However, our
estimates for these two periods are higher bedheseare average returns across all levels of
schooling from primary to tertiary, and returns higher at the secondary and tertiary levels.

Estimates of return to schooling in the literatimesub-Saharan Africa are also comparable
to our estimates. Psacharopoulos (1994) and Psguhdos and Patrinos (2004) reported rates
of returns of 13.4 percent and 11.7 percent, reésdy, for the region. Banerjee and Duflo
(2005) updated the Psachropoulos and Patrinos J2[2@4 with additional studies and found
similar estimates. However, these estimates fractmpilation of studies could be limited
because they use different sample coverage anddwtyies. To address this issue,
Montenegro and Patrinos (2013) estimated retursshooling using 545 comparable household
surveys from 131 countries between 1970 and 20l4y Teported a 12.8 percent return to
schooling in sub-Saharan Africa, which is exadtly same estimate we have when we pool all
four rounds of surveys.

It is important, however, to use these values oasty. As we had noted, the assumptions
needed to monetize the benefits of the BRIGHT f@ogare strong. The estimation of the
returns to schooling requires the strong assumpiiatthe relationship between earnings and
educational attainment is not affected by othetoiacthat might be correlated with both. For
example, highly motivated children are likely tamgress far in school. When compared to less-
motivated children with similar socio-demographiacacteristics, they are also more likely to
be productive and to earn more. The result iswHhedt we interpret as a return to schooling could
also reflect the relationship between earningsezhatation due to these other confounding
factors. Unfortunately, we have no way to contaoslduch factors in the estimates presented in
Table D.10.

3. Estimating benefits of the BRIGHT programs

Using the estimates of returns to schooling aboxeyse several steps to estimate monetary
benefits of the BRIGHT programs for all cohortschfldren exposed to the intervention. First,
we calculate the number of years these cohortexgresed to the intervention. For example, the
1994 cohort was 12 years old in 2006 and was exioosthe intervention for one year before
entering the labor market in 2009. Each subseqarrt after that experienced one additional
year of exposure to the intervention, with the ethrom 1999 to 2034 experiencing the full six
years of the intervention. The 2035 cohort expeesrfive years of the intervention before the
schools stop operating in 2045. Similarly, eachsegient cohort after that is exposed to one

"1 In fact, Kazianga (2004) reported rates of rettonschooling of 16.5 percent and 20.6 percensémondary and
tertiary levels, respectively.
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less year of the intervention, with the younges$tactbof 2039 experiencing only one year of the
intervention. This is depicted by the solid lineHigure D.27

Figure D.2. Cohort-level exposure to the BRIGHT programs and resulting
additional grades gained
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Note: Grades gained is the product of the years of exposure to BRIGHT and the estimated number of
additional grades children gain per year that they are exposed from Table V.6.

Second, we convert the years of exposure to additgrades gained. Based on the 2015
follow-up survey data, we estimated that the averagpact of exposure to the BRIGHT
programs for one year is to cause the child to eepee 0.1 additional grade levelsThus,
children exposed to the intervention for one yean @.12 additional grades; this increases with
the number of years exposed, to 0.60 additionalegdor cohorts exposed to the full six years

2t is possible that children older than 15 enimkchool, postponing entrance to the labor markéte beginning,
when BRIGHT schools were first constructed. Howeweace the schools have been in place for a fensyea
children are more likely to start going to schoch@und the age of 6. Thus, the cohort-level ewposhown in
Figure D.2 should hold for the vast majority ofldnén, if not all, in most cohorts.

" This is based on an estimate of our preferredifipation with highest grade achieved as the depahdariable
and the variable selected interacted with the nurabgears the village had been exposed to the BRI@rogram.
The estimated coefficient is 0.102 with a standardr of 0.012, statistically significant at th@ércent level.
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of the intervention. The dashed line in Figure Bepicts additional grades gained for each
cohort.

We also adjust the estimated effects for of childsho attend school from 2036 to 2045 to
account for the fact that the government schoalsecin 2035. To do this, we estimate equation
A.l using the highest grade achieved as the depgnadeiable without any control variables, to
determine that in unselected villages at the cutb& average highest grade obtained is 1.56. For
each year that a child in a given cohort attenBREGHT school when the corresponding
government school is closed, we increase the estreifect of BRIGHT by one-sixth of 1.56.

Next, we use the estimates of returns to schodtorg the Mincerian regressions to
calculate the returns to the additional gradeseghby each cohort. This is done by multiplying
the Mincerian regression estimates by the additigreades gained for a cohort. As noted above,
we use two estimates for returns to schooling—a-néjurn estimate of 0.16 and a low-return
estimate of 0.07. For the 1994 cohort, which wgsegd to the intervention for one year and
gained 0.1 additional grades, the return in thé@eurn scenario is then calculated as 0.16
times 0.1, or 0.016. Similarly, the calculated retin the low-return scenario is 0.07 times 0.1,
or 0.007.

Fourth, we calculate the annual marginal benefiteach cohort over the average annual
earnings of $643 for the working-age populatioBurkina Faso—the average earnings when
there has been no exposure to the BRIGHT prograhescalculation of the returns for a given
child is illustrated in Table V.7 for children iha 1994 and 1999 cohorts. To drive the cohort-
level benefits, we then multiply the child-levelnadits by the average cohort size, 17. For
example, for the 1994 cohort, the total marginaldiés under the high-return to schooling
scenario are $10 times 17, or $170. These yearnygima benefits are realized by the children in
the 1994 cohort for all the years they are in gt market until they exit after 2059 at age 65.

Finally, using the estimates of the marginal bead@r each cohort exposed to the 40-year
operation of the BRIGHT programs, we estimate tlaegimal benefits of the intervention for
each year the benefits are realized between 2002 HM, as plotted in Figure D.1. In each year,
the total marginal benefits are the sum of bené&it®ach cohort earning additional earnings in
the labor market. For example, only the 1994 cobotérs the labor market in 2009, so the
marginal benefits of the BRIGHT programs in thatyare just the marginal benefits earned by
this cohort. In 2010, two cohorts (1994 and 19@Bhdenefits in the labor market. Thus, the
total marginal benefits of the BRIGHT programs 012 are the sum of the marginal benefits
earned by these two cohorts.

4. Benefit-cost ratio and ERR calculation

To calculate the net benefits and benefit-cosbsdr the BRIGHT programs, the marginal
costs and benefits schedules presented in Figdrad¢®d to be expressed in values in the same
period so that they are comparable. We do thisxpyessing the value of the marginal costs and
the benefits at the start of the intervention i0&0discounting future costs and benefits. We use
a discount rate of 10 percent to calculate theopretent value of costs and benefits in 2006. We

74 We choose one-sixth because students are assarhedekposed to the BRIGHT programs for a maximéisixo
years.
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do this for the two cost schedules, one under ithie-tost scenario and the other under the low-
cost scenario of traditional government schools.alge calculate the net present benefits for the
two scenarios involving the high return and the teturn to schooling. The net benefits are then
the present value of the benefits minus the pressdoe of the costs. The benefit-cost ratio for
each combination of cost and benefit scenarioalzutated as the net present value of the
benefits divided by the net present costs.

The ERR is defined as the discount rate at whiem#t benefit (benefits minus costs) of an
intervention is zero. To calculate the ERR of tHRIBHT programs, we first calculate the net
benefits of the intervention for all years costs imcurred and benefits are realized. The
distribution of net benefits for the high returnsichooling and high costs of traditional
government school scenarios is presented in FiQukeTo estimate ERR under these scenarios,
we solve for the discount rate that makes the ptessdue of the net benefits schedule equal
zero. As in the benefit-cost ratio calculations,caéculate ERR for different combinations of
benefit and cost scenario.
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Census Form BRIGHT Follow-up Survey Date | | | /] | [/]_2 |0 |1 | 5]
Province | Commune | | Village [ | |
Supervisor | Interviewer | | |
RC8
RC6 Number of persons
Household Head of RC7 years of age in the Eligible for Serial Sample
RC2 RC3 Number RC5 Household | Total number of household Sample Number of | Household
Serial | District | Concession in the First and last name of head of [MALE.......... 1 household ELIGIBLE............ 1 Eligible Number
Number | Number| Number | concession household FEMALE......2 members Girls Boys |NOT-ELIGIBLE....0 | Households| (HC®6)
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APPENDIX E

BURKINA FASO HOUSEHOLD QUESTIONNAIRE

HELLO. MY NAME IS . THE FOLLOWING IS A SURVEY OF HEADS OF HOUSEHOLDS AND PEOPLE WHO TAKE CARE OF
HOUSEHOLD CHILDREN IN SELECTED BURKINABE VILLAGES AS PART OF A PROJECT CONCERNED WITH FAMILY HEALTH AND EDUCATION. WE ARE
ALSO CONDUCTING A RELATED SURVEY IN SELECTED BURKINABE SCHOOLS. PART OF THIS SURVEY INCLUDES ASSESSMENTS OF STUDENT LEARNING
IN MATH AND FRENCH. THIS SURVEY WILL ASK YOU QUESTIONS ABOUT YOUR HOUSEHOLD CHARACTERISTICS, THE SCHOOL ENROLLMENT AND
ATTENDANCE STATUS OF THE CHILDREN OF THE HOUSEHOLD, AND ANY LABOR ACTIVITIES HOUSEHOLD CHILDREN PARTICIPATE IN. THIS SURVEY IS
JUST FOR RESEARCH PURPOSES. ALL OF THE INFORMATION YOU OR YOUR CHILD PROVIDE WILL BE CONFIDENTIAL AND WILL BE COMBINED WITH THE
RESPONSES OF OTHER PARENTS AND CHILDREN TO HELP US LEARN ABOUT THE EDUCATION EXPERIENCES OF YOUTH. YOUR NAME AND YOUR
CHILD'S NAME WILL NOT BE ASSOCIATED WITH ANY OF YOUR RESPONSES IN THE ANALYSIS AND SUBSEQUENT REPORTING. YOU CAN FEEL FREE NOT
TO RESPOND TO ANY QUESTION THAT YOU DO NOT WANT TO ANSWER. YOU ALSO DO NOT HAVE TO PARTICIPATE IN THIS INTERVIEW IF YOU DO NOT
WISH TO DO SO. IT WILL TAKE APPROXIMATELY 40 MINUTES FOR YOU TO COMPLETE THIS SURVEY. DO YOU HAVE ANY QUESTIONS? DO YOU
UNDERSTAND AND WOULD YOU LIKE TO PARTICIPATE?

MATHEMATICA POLICY RESEARCH

OYES COINO
HOUSEHOLD CHARACTERISTICS HC
HC1l. REGION o: HC2. PROVINCE: D:
HC3. COMMUNE: HC4. VILLAGE:
ID NAME ID

HC5. NAME OF HEAD OF HOUSEHOLD:

HC6. HouUseHoLD ID:

HC7. HOUSEHOLD NUMBER WITHIN THE VILLAGE
ACCORDING TO THE CENSUS (SEE RC1):

HC9. DAY/MONTH/YEAR OF INTERVIEW:
/ /

HC10. INTERVIEWER NAME AND NUMBER:

HC11. SUPERVISOR NAME AND NUMBER:

NAME D NAME D__
HC12. HouseEHoOLD GEO-REFERENCE: LongiTupe: Da| | I MN| | 1scl | | |
LATITUDE: DG|_|_ | MN|_| | Scl | | |

HC13. RESPONDENT RELATIONSHIP TO HEAD OF HOUSEHOLD:

01 HeAD 05 PARENT

09 ADOPTED/FOSTER/STEPCHILD

02 WIFE OR HUSBAND
03 SON OR DAUGHTER
04 GRANDCHILD

06 BROTHER OR SISTER
07  UNCLE/AUNT
08 NIECE/NEPHEW

10  OTHER RELATIVE
11 NOT RELATED
98 DON'T KNOwW

HC14. TOTAL NUMBER OF
HOUSEHOLD
MEMBERS:

HC15A. TOTAL NUMBER OF CHILDREN
UNDER 6 YEARS OLD WHO ARE
PART OF THIS HOUSEHOLD (EVEN IF
THEY DON'T LIVE IN THE HOME):

HC15B. TOTAL NUMBER OF CHILDREN
AGES 6-22 WHO ARE PART OF
THIS HOUSEHOLD (EVEN IF
NOT LIVING IN THE HOME)

AFTER THE QUESTIONNAIRE HAS BEEN COMPLETED, FILL IN THE FOLLOWING INFORMATION:

HC16.

COMPLETED....uciiiaaeeeeeeeeeeeennn
EFFORT ENDED........ccvvuveeneene
REFUSED....ccceiiiiiiiiiiiiiiiiie

RESULT OF HH INTERVIEW:
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HC17.
HOUSEHOLD.

INTERVIEWER/SUPERVISOR NOTES: USE THIS SPACE TO RECORD NOTES ABOUT THE INTERVIEW WITH THIS

DATA ENTRY CLERK:

HC18A. HIGHEST LEVEL OF EDUCATION COMPLETED 1N (0] 0
BY THE HEAD OF HOUSEHOLD (CIRCLE ONE):
PRE-SCHOOL ....vvvvviveiiieiiiiiiees e seee e e e e e e 1
PRIMARY ...oovviiiiiiiiiieeieriis s ee e 2
SECONDARY vvvuieeieiriiiieeeeersriineeesssrsraneeeesennns 3
[ [T 2 1= = S 4
NON-STANDARD CURRICULUM ......cceeveeeeeennnnnn. 5
DON'T KNOW ..cvvvviiiieerieiiiiie e e e e e e e e 98
HC18B. HIGHEST GRADE COMPLETED BY THE HEAD Grade:
OF HOUSEHOLD: Préscolaire .......cccvvvvveviiiiiiiiiieeiiiiiieeeeeeeeee 0

Terminale ... 13
SUPETIBU ......evvieee et saee e 14
Professional Training ............ccccccveeeeeeennn. 15
Non-formal schooling ............ccccccceeeeeennn. 16
HC19. How OLD WAS THE HEAD OF HOUSEHOLD ON AGE IN YEARS PAST
THEIR LAST BIRTHDAY?
HC20. IS THE HEAD OF HOUSEHOLD YES ... 1
EMPLOYED/WORKING?
NO e 0=Go to HC 22
HC21. WHAT IS THE JOB OF THE HEAD OF FARMER
HOUSEHOLD?
HERDER
TRADER ...ctetitiee ettt e e 2
HANDICRAFT ...ttt 3
BLACKSMITH .ottt 4

FORMAL SECTOR EMPLOYEE/CIVIL SERVANT ....5
INFORMAL SECTOR (NON-AGRICULTURE,

NOT LISTED ABOVE) ...cvveiieieeaeeesaaaeeneieeeeeaaeeeens 6
OTHER (SPECIFY) eiiiiiiiiiiieeee e siieeieeaaee e 7
Prepared by Mathematica Policy Research E.6
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HC22.  WHAT IS THE RELIGION OF THE HEAD OF THIS | IMUSLIM .......c...vooveoeeeeceeeeeeeseeeeeesenes 1
HOUSEHOLD?
CHRISTIAN ...ttt et e e 2
ANIMISM <.ttt seee e 3
OTHER RELIGION (SPECIFY) ...vvvereiiiieieeeee 96
NO RELIGION. ....eeutieestieeeeie e e e e see e 4
HC23. TOWHAT ETHNIC GROUP DOES THE HEAD OF MOSSI ettt 1
THIS HOUSEHOLD BELONG?
DIOULA ...ttt 2
PEUL .t 3
GOURMANCHE .....cvviiiiiiiiiiie e 4
BWABA ...ttt 5
OTHER ETHNICITY (SPECIFY).....uvviiiieeeeeeennne 6
HC24. MAIN MATERIAL OF THE FLOOR IN THE NATURAL MATERIAL (EARTH, SAND, DUNG)...... 1
MAJORITY OF HOUSES IN THE HOUSEHOLD:
RUDIMENTARY MATERIAL (WOOD PLANKS,
PALM, BAMBOO) ....ciuveieeesiirieeeiineeeesnneeaennns 2
FINISHED MATERIAL (POLISHED WOOD, VINYL,
ASPHALT, CERAMIC, CEMENT, CARPET) ........ 3
OTHER (SPECIFY) .uvviieiiiiieei e siieee e 96
HC25. MAIN MATERIAL OF THE ROOF OF THE NATURAL MATERIAL (NO ROOF, STUBBLE)........ 1
MAJORITY OF HOUSES IN THE HOUSEHOLD. RUDIMENTARY MATERIAL (CLAY, PALM
BAMBOO, WOOD PLANKS) ..vveeeiireeeesnirienannns 2

FINISHED MATERIAL (METAL, WOOD, CEMENT,
SHINGLES) wvvvieivviiiessiiieeeesiieeeesiieeeesnieee s

DURING THE RAINY SEASON?

OTHER (SPECIFY)
HC26. WHAT IS THE MAIN SOURCE OF DRINKING PIPED WATER ....covveeitie ettt 1
WATER FOR MEMBERS OF THE HOUSEHOLD TUBE WELL OR BOREHOLE 2

DuG WELL
WATER FROM SPRING .....ccvvvevveriririnnnrnnnnnnnnnns 4
RAINWATER ....oooiiiiiiiiiiieeeeeeee 5
TANKER TRUCK ...iiiiieieeieeeeeeeeceecceec e 6
CART WITH SMALL TANK .euiieiieeeieee e 7
SURFACE WATER .....uuviiiiiiiiei i enaaeeeaeaeaeaeens 8
BOTTLED WATER ...ccccevvvieiiiiiiiiiiiieiiniieanan 9
TRADITIONAL WELL c.eoeeeeieeeeeeeeeeeieeeceeeeee, 10
OTHER (SPECIFY) .. etveeieeeeeeeeseeeiiiiieeeeeeeee e 96
HC27. HOW LONG HAS THE HEAD OF HOUSEHOLD YEARS:
LIVED IN (NAME OF VILLAGE) IF LESS THAN ONE YEAR, MONTHS:
HC28. DURING THIS PERIOD, IN WHAT MANNER HAS PERMANENTLY ...oooiiiiiiiiiiiieeeeeeeeveveeeeeeeeee 94
THE HEAD OF HOUSEHOLD LIVED IN (NAME OF
VILLAGE)? : TEMPORARILY/PERIODICALLY .....ovvvveeeeeeennn. 95
HC29. HAVE ANY WOMEN IN THIS HOUSEHOLD Y ES oottt e r e e e e e 1
PARTICIPATED IN LITERACY TRAINING OF ANY NO (o 0
KIND?
Prepared by Mathematica Policy Research E.7
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HC30. HAVE YOU OR MEMBERS OF YOUR
HOUSEHOLD CONSUMED ANY OF THE
FOLLOWING FOOD PRODUCTS DURING THE
PAST TWO WEEKS:

YEsS=1 No=0

HC31. HOow MANY OF THE FOLLOWING GOODS DO
ANY MEMBERS OF YOUR HOUSEHOLD OWN:

HC32. How MANY HECTARES OF LAND DOES THE HECTARES
HEAD OF HOUSEHOLD OWN?

Prepared by Mathematica Policy Research E.8



HOUSEHOLD LISTING FORM Vilage ID: Household Number H

STEP 1, PLEASE TELL ME THE NAME OF EACH PERSON WHO LIVES IN THE HOUSEHOLD NOW. List all people who are currently living in the remhold Once done asBTEP 2 PLEASE LIST
ANYONE WHO HAS LIVED IN THE HOUSEHOLD FOR AT LEAST A YEAR AT ANY TIME SINCE 2005 BUT IS NO LONGER LIVING IN THE HOUSEHOLD. PLEASE INCLUDE ALL PERSONS, EVEN IF THEY
ARE NOT MEMBERS OF YOUR FAMILY, ARE NOW DECEASED OR HAVE MOVED AWAY. List all household members in HL2, their gender 3 ltheir relationship to the household head (HL
and if they are alive (HL5). Add a continuation ehié there are more than 10 household member&. fiéce if continuation sheet usetl Number of continuation sheets (if applicable)
______ThelD codein HL1 will stay the same during all following sheets.

HL1 HL2. HL3. HL4. HL4B. HLS5. HL6. HL7. HL7A. HL8A. HL8B. HL8C.
Line NAME IS (NAME) | WHATISTHE | HAS THIS IS (NAME) | HOw OLD WAS | MOTHER'S FATHER'S | DOES (NAME) CURRENTLY LIVEIN | WHY DID (NAME) | WHERE DOES
Lo MALEOR | RELATIONSHIP | PERSON ALIVE? (NAME) ON HOUSEHOLD | HOUSEHOLD | THE HOUSEHOLD? LEAVE THE (NAME) LIVEIN
FEMALE? | OF (VAME) TO | ALREADY BEEN THEIRMOST | CODE (HL1) | CoDE (HL1) HOUSEHOLD? Now?
THE HEAD OF | SURVEYED? 1 YES RECENT 1 YES = EN1
IF YES CHECK " _ 1 IN THIS VILLAGE
1 MALE THE 0 No BIRTHDAY? 96=NOTIN |96=NoTIN |0 No 1 ScHooL 2 INA
0 FEMALE |HOUSEHOLD? |HERE AND NOTE (GOTOTHE HOUSEHOLD | HousEHOLD 2 WORK N ANOTHER
THE HOUSEHOLD | Ngxt RECORD IN 3 MARRIAGE | VILLAGE (SPECIFY)
INTERVIEWER: | NUMBER HC6 PERSON) | COMPLETED 4 DIVORCE/SEPA 3 INANOTHER CITY
FOR THIS AND THER ID YEARS ’ (SPECIFY)
RATION
QUESTION, USE | NUMBER IN THAT 4 IN ANOTHER
CODES FROM : 5. OTHER
{013 HOUSEHOLD HL1 888=DON'T (SPECIFY) COUNTRY (SPECIFY)
AND GO TO THE KNOW
NEXT PERSON
Tick  HC6 HL1
01 | _
02 o o
03 ___ |o o
04 o o
05 | _
06 O
07 o o
08 o o
09 o o
10 | _
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ENROLLMENT MODULE

VILLAGE ID: __

HOUSEHOLD NUMBER ___

EN

To be administered to every person listed in theskbold (HL2) age 6 through 22 years. How many leelggied in the household module are between ¢es af 6 and 22 (HL6= 6-22 years
old)? Does that number correspond to the rrmbpeople added belovi? (check if yes) HL1 and HL2 should match the previmodule. Add a continuation sheet if there areenttzan
10 household members. Tick here if continuatioetshsed]. Number of continuation sheets (if applicable)

The D codein HL1 will stay the same during all following sheets.

EN1| HL1 HL2. ENS. EN4. ENS. ENG.
NAME EN2. WHY HAS (NAME) NEVER ATTENDED WHAT IS THE MOST IMPORTANT HOW OLD WAS (NAME) WHEN HE/SHE HOW MANY YEARS (INCLUDING CURRENT YEAR
HAS (NAME) EVER ATTENDED SCHOOL? REASON FOR HAVING SENT ENTERED PRIMARY SCHOOL FOR THE FIRST IF APPLICABLE) HAS (NAME) ATTENDED
NAMES OF PEOPLE AGES 6 TO 22 SCHOOL? 0 No ScHooL IN VILLAGE (NAME) TO SCHOOL? TIME? SCHOOL?
1 ScHooL FEES

1 YES = EN4 2 CHILD TOO YOUNG

0 No = EN3 3 ScHooL Too FAR

4 WORK FOR INCOME

5  HouseHoLD WORK

6  TAKING CARE OF SIBLINGS
7 NO SEPARATE TOILETS FOR GIRLS
AND BOYS
8  CHILDTOO OLD
9 AVOID DEBAUCHERY
10  PREVENT EARLY MARRIAGE
12 FIELD WORK
96 OTHER (SPECIFY)
GOTO= CL2
01
02
03
04
05
06
07
08
09
10
Prepared by Mathematica Policy Research E.10




ENROLLMENT MODULE

VILLAGE ID:

HOUSEHOLD NUMBER

EN

To be administered to every person listed in theskbold (HL2) age 6 through 22 years.

EN1| HL1 HL2. EN7. EN8. EN9 EN10. EN11. EN12.
NAME IS (NAME) CURRENTLY WHY IS (NAME) NOT ENROLLED IN | WHAT IS THE LAST SCHOOL YEAR DURING THE LAST SCHOOL YEAR (/N | DURING THE CURRENT SCHOOL YEAR, | WHAT SCHOOL IS (NAME)
ENROLLED IN SCHOOL? SCHOOL IN 2014-2015? THAT (NAME) ATTENDED SCHOOL? | EN), WHAT GRADE WAS (NAME) IN? | WHAT GRADE IS (NAME) CURRENTLY | CURRENTLY ENROLLED IN?
0 No SCHOOL IN VILLAGE GRADE: ENROLLED IN? (WRITE SCHOOL NAME)
1 YES =EN11 1 ScHooL FEES 0. PRESCHOOL GRADE:
0 No =>EN8 2 CHILD TOO YOUNG 1. CP1 0. PRESCHOOL
3 ScHooL Too FAR 2. CP2 1. CP1
4 WORK FOR INCOME 3. CE1 2. CP2
5  HouseHOLD WORK 4. CE2 3. CE1
6  TAKING CARE OF SIBLINGS 5. CM1 4. CE2
7 NO SEPARATE TOILETS FOR 6. CM2 5. CM1
GIRLS AND BOYS 7. BEME 6. CM2
8  CHILD TOO OLD 8. 5EME 7. BEME
9 AVOID DEBAUCHERY 9. 4EME 8. 5EME
10  PREVENT EARLY MARRIAGE 10. 3EME 9. 4EME
11 DROPPED OUT 11. 2NDE 10. 3EME
12 FIELD WORK 12.1ERE 11.2NDE
96 OTHER (SPECIFY) 13. TERMINALE 12. 1ERE
14. SUPERIEUR 13. TERMINALE
15. PROFESSIONAL TRAINING 14. SUPERIEUR
= CL2 15. PROFESSIONAL TRAINING
01
02
03
04
05
06
07
08
09
10
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ENROLLMENT MODULE VILLAGE ID: HOUSEHOLD NUMBER EN
To be administered to ery person in the household age 6 through 22y
EN1 | HL1 HL2. ENI3. EN14. EN15. EN16. EN17. EN18. EN19.
NAME WHERE IS THE SCHOOL | IS THE SCHOOL THAT | How LONG DOES | HOW MANY DAYS | How many days | HOW MANY DAYSHAS | WHAT WAS THE PRINCIPAL REASON FOR (NAME)
b (NAME) ATTENDS PUBLIC | IT TAKE FOR HAS (NAME'S) CLASS | was (name’s) | (NAME) ATTENDED MISSING SCHOOL IN THE PAST 7 DAYS?
g OR PRIVATE (NAME) TOTRAVEL | BEENOPENINTHE | taacher or all SCHOOLINTHEPAST7 |1  SicK
2 Other village DIRECTLY TO PAST 7 DAYS? teachers present DAYS? 2 FUNERAL
(Specify) 1 PusLIC HIS/HER SCHOOL IF in the past 7 3 OTHER CEREMONY
2 PRIVATE, SECULAR HE/SHE WALKS? d 7p IFEN16=EN18 =>CL2 |4  WORK FOR INCOME
3 PRIVATE, RELIGIOUS ays: 5 HOUSEHOLD CHORES
4 MADRASSA (MiNUTES) 6  FINANCIAL REASONS
5 NoN FORMAL SCHOOL 7 TAKING CARE OF SIBLINGS
6 OTHER (SPECIFY) 8  CHILD REFUSED
9 TEACHER ABSENT
10 SCHOOL CLOSED
11 TRAVEL
96  Other (specify)
01
02
03
04
05
06
07
08
09
10
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D

CHILD LABOR MODULE VILLAGE ID: HOUSEHOL D NUMBER CL
To be administered to every person in the housedngdd6 through 22 years. How many people listetierhousehold module are between the ages of @2agdars (HL6= 6-22 yearg
old? Does that number correspond to the numbeeople added below? (check if yes) HL1 and HL2 should match the previmodule. Add a continuation sheet if there ar
more than 10 household members. Tick here if coation sheet useld. Number of continuation sheets (if applicable)
TheID codein HL1 will stay the same during all following sheets.
Now | WOULD LIKE TO ASK ABOUT ANY WORK CHILDREN IN THIS HOUSEHOLD MAY DO.
CL1. [|HL1 HL2. CL2. CL2a. CL28 CL3. CL3A. CL4. CL4A. CL5. CL5A.
NAME AT ANY TIME DURING | DURING THE PAST IF YES, APPROX. | DURING THE PAST IF YES, | DURING THE PAST WEEK, IF YES, | DURING THE PAST IF YES,
OF PEOPLE AGES 6 T022 | THE PAST 12 MONTHS, | WEEK, DID (NAME) DO | HOW MANY WEEK, DID (NAME) | APPROXIMATELY HOW | DID (NAME) HELP WITH APPROXIMATELY HOW | WEEK, DID (NAME) | APPROXIMATELY ~ HOW
DID (NAME) DO ANY ANY KIND OF WORK | HOURS DID HELP WITH MANY HOURS DID | CLEANING? MANY HOURS DID (NAME) | HELP WITH MANY HOURS DID (NAME)
KIND OF WORK FOR FOR SOMEONE WHO IS | (NAME) SPEND | COLLECTING (NAME) SPEND SPEND CLEANING DURING | FETCHING WATER? | SPEND FETCHING WATER
SOMEONE WHO IS NOT | NOT A MEMBER OF WORKING FIREWOOD? COLLECTING THE PAST WEEK? DURING THE PAST WEEK?
A MEMBER OF THE THE HOUSEHOLD? (OF | DURING THE FIREWOOD ~ DURING
HOUSEHOLD?(OF LITTLE IMPORTANCE | PAST WEEK? (OF THE PAST WEEK? (Hours) (HouRrs)
LITTLE IMPORTANCE | WHETHER IT WASFOR | LITTLE (HOURS)
WHETHER IT WASFOR | PAY, FOR PAY INKIND, | IMPORTANCE 1YES= CL3a 1YES = CL4A 1YEs = CL5A
PAY, FOR PAY INKIND, | OR WITHOUT PAY) WHETHER IT WAS | ONO = CL4 ONo = CL5 0No = CL6
OR WITHOUT PAY) 1.YES FOR PAY, FOR
1.YES 2.No= CL3 PAY INKIND, OR
2.NO WITHOUT PAY)
(HOURS)
01
02
03
04
05
06
o7
08
09
10
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CHILD LABOR MODULE VILLAGE ID: HOUSEHOL D NUMBER CL
To be administered to every person in the housedugdds through 22 years.
CL1. | HL1 HL2. CL6. CL6A. CL7. CL7A. CL8. CL8A. CL9. CL9A.
NAME DURING THE PAST IF YES, | DURING THE PAST IF YES, | DURING THE PAST IF YES, | DURING THE PAST IF YES,
WEEK, DID (NAME) | APPROXIMATELY ~ HOW | WEEK, DID (NAME) | APPROXIMATELY ~ HOW | WEEK, DID (NAME) HELP | APPROXIMATELY ~ HOW | WEEK, DID (NAME) | APPROXIMATELY ~ HOW
HELP WITH TAKING | MANY HOURS DID (NAME) | HELP TEND ANIMALS? | MANY HOURS DID (NAME) | WITH FARMING? MANY HOURS DID (NAME) | HELP WITH MANY HOURS DID (NAME)
CARE OF YOUNGER | SPEND TAKING CARE OF SPEND TENDING ANIMALS SPEND FARMING DURING | SHOPPING? SPEND SHOPPING DURING
SIBLINGS? YOUNGER SIBLINGS DURING THE PAST WEEK? THE PAST WEEK? THE PAST WEEK?
DURING THE PAST WEEK? (HouRrs)
1YEs = CL7A (Hours) 1YEs = CL8A
1YES = CL6A (HouRrs) oNO = CL8 ONO= CL9 1YESs = CLOA
0ONno= CL7 ONno= YA
01
02
03
04
05
06
07
08
09
10
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YOUNG ADULT MODULE VILLAGE ID: HOUSEHOL D NUMBER YA

To be administered to every person listed on thesdbold Listing form ages 13 to 22. If the persomithe household, the person should
complete this module him or herself.

If the person does not live in the household bsides in the village, the module should be comgleiethe most informed person and then
an attempt should be made to locate the persoonplete the module him or herself (this will resaltwo records: one completed by the
most informed person and one completed by the peesxh with the same data for HL1, HL2, YAL)

If the person no longer lives in the household mmdbnger lives in the village, the most informeatgon should answer the questions.

Please read the following for each new respondent:

HELLO. MY NAME IS . THE FOLLOWING IS A SURVEY IN SELECTED BURKINABE VILLAGES AS PART OF A
PROJECT CONCERNED WITH FAMILY HEALTH AND EDUCATION. WE ARE ALSO CONDUCTING A RELATED SURVEY IN SELECTED BURKINABE
SCHOOLS. THIS SURVEY WILL ALSO ASK SOME QUESTIONS ABOUT YOU AND YOUR FAMILY. THIS SURVEY IS JUST FOR RESEARCH PURPOSES.
ALL OF THE INFORMATION YOU PROVIDE WILL BE CONFIDENTIAL AND WILL BE COMBINED WITH THE RESPONSES OF OTHER STUDENTS TO HELP
US LEARN ABOUT THE EDUCATION EXPERIENCES OF YOUTH. YOUR NAME WILL NOT BE ASSOCIATED WITH ANY OF YOUR RESPONSES IN THE
ANALYSIS AND SUBSEQUENT REPORTING. YOU CAN FEEL FREE NOT TO RESPOND TO ANY QUESTION THAT YOU DO NOT WANT TO ANSWER.
YOU ALSO DO NOT HAVE TO PARTICIPATE IN THIS INTERVIEW IF YOU DO NOT WISH TO DO SO. IT WILL TAKE APPROXIMATELY 10 MINUTES FOR

YOU TO COMPLETE THIS SURVEY. DO YOU HAVE ANY QUESTIONS? DO YOU UNDERSTAND AND WOULD YOU LIKE TO PARTICIPATE?
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o

YOUNG ADULT MODULE VILLAGE ID: HOUSEHOL D NUMBER YA
How many people between the ages of 13 and 22, \eradsanswered 1 for HL8@AR 1 for HL8C, are in household module? Doasnlamber correspond to the number of people adde
below? (check if yes) HL1 and HL2 should mat@hprevious module.

Add a continuation sheet if there are more tham@0Osehold members. Tick here if continuation sheed]. Number of continuation sheets (if applicable)
The ID code in HL1 will stay the same during all flowing sheets.
YAL | HL1 HL2 NAME YA1A. YA2. YA3. YA4. YAS5. YA6. YAT. YAS8.
Line DOES THE WHO ANSWERED THESE | |5 (Name) CURRENTLY | WHATIS (NAME'S) JoB? | HAS (NAME)EVER | (NAME'S) AGE AT FIRST IS (NAME) CURRENTLY WHY IS (NAME) NO
no. PERSON LIVE IN QUESTIONS? WORKING/EMPLOYED? | 01. FARMER BEEN MARRIED? MARRIAGE? MARRIED? LONGER MARRIED?
02.H
THENAeE % ot seur NS pophapnl 1 Yes 1Yes> YA9A |01, WDoweD
HOUSEHOLD? | 02- MOTHER : 04, HANDIMAN 0 No= YA19 0 No 02. DIVORCED
(Look ATHL8a | 03- FATHER 05.BLACKSMITH 03. OTHER (SPECIFY)
AND HL8C) 04. SISTER 06.FORMAL SECTOR
05. BROTHER EMPLOYEE/CIVIL
1y 06. GRANDMOTHER SERVANT
ES 07. GRANDFATHER 07.INFORMAL SECTOR
0 No 08. AUNT (NON-AGRICULTURE, NOT
09. UNCLE LISTED ABOVE)
10. NIECE 08. OTHER
11. NEPHEW 09. STUDENT
12. OTHER RELATIVE 10. NONE
01
02
03
04
05
06
07
08
09
10
Prepared by Mathematica Policy Research E.16



YOUNG ADULT MODULE

VILLAGE ID: __

HOUSEHOL D NUMBER ___

YA

If the young adult is a man married to multiple vesmquestions YA9 to YA18 are about his first wife

YA1 HL 2 NAME YAQA. YA9. YA10 YA11. YA12. YA13. YA14. YA15. YA16. YA17.
Line | HL1 NUMBER OF (NAVE'S) EDUCATION JOB OF (NAVE'S) CURRENT OR How OLD WAS DOES (NAME)'S | HOW MANY HECTARES | DOES (NAME'S) | DOES (NAME'S) | HOW MANY COWS
no. | NuMBER SPOUSES THAT | CURRENTOR | LEVEL OR PREVIOUS SPOUSE? (NAME)'S CURRENT | SPOUSE'S FAMILY | OF LAND DOES (NAME) | SPOUSE'S FAMILY | SPOUSE'SFAMILY |  DOES (NAME'S)
(NAME) HAS PREVIOUS HIGHEST OR PREVIOUS OWN LAND? SPOUSE’S FAMILY OWN BEAST OF OWN AN ANIMAL SPOUSE’S FAMILY
SPOUSE GRADE 01 FARVER SPOUSE ON THEIR OWN? BURDEN? DRAWN CART? OWN?
99. IF (NAME)1S | HOUSEHOLD | ACHIEVED OF | g7 emos MOST RECENT 1 YES
AWOMAN CODE(HLY) | (NAVE'S) | 03 Trapen BIRTHDAY? 0 No= YA15 1 YES 1 YES
99 IF NOT CURRENT OR | 04 HaNDIMAN 888=DON'T KNOW 0 No 0 No
APPLICABLE PREVIOUS 05 BLACKSMITH RECORD IN
SPOUSE? | 06 FORMAL SECTOR EMPLOYEE/CIVIL COMPLETE YEARS
LEVEL: SERVANT o
0 NoNE 07.INFORMAL SECTOR (NON- 888=DONTKNOW
1 PRE AGRICULTURE, NOT LISTED ABOVE)
ScHooL 08. OTHER
2 PRIMARY | 09 STUDENT
3 10. NoNE
SECONDARY 888=Don’t KNOW
4 HIGHER
5 NON
STANDARD
CURRICULUM
888 Don't
Know
01
02
03
04
05
06
07
08
09
10
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YOUNG ADULT MODULE

VILLAGE ID:

HOUSEHOL D NUMBER ___

YA

YA1 HL1
Line | NUMBER
no.

HL 2 NAME

YA18

DOES (NAME’S) SPOUSE’S FAMILY OWN A
MOTORCYCLE OR SCOOTER/VESPA?

1 YES
0 No

YA19.
HAS (NAME'S) EVER HAD A CHILD?

1 YES
0 No= M.CP.1.1

YA20
HOW MANY CHILDREN DID (NAME'S) HAVE?

YA21.
How oLD WAS (NAME’S) WHEN THEIR FIRST
CHILD WAS BORN?
RECORD IN COMPLETE YEARS

888 = DON'T KNOW

01

02

03

04

05

06

07

08

09

10
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YOUNG ADULT MODULE VILLAGE ID: HOUSEHOL D NUMBER YAP
YAL HL1 HL2 NAME YA22 YA23. YA24. YA25. YA26. YA27. YAZ28. YA29. YA30.
Line | NumBER How MANY HOwMANY | FORHOWMANY |  FORHOW MANY FOR HOW MANY FOR HOW MANY HOWMANY | FORHOWMANY |
ho. CHLDRENWERE | CHILDRENWERE | CHILDRENWAS | CHILDREN WAS THERE | CHILDREN WAS THERE | CHILDREN WAS THERE | CHILDRENHAVE | PREGNANCEES | OW MANY OF

BORN AT HOME? BORN IN A THERE EITHER A A SAGE FEMME AMATRONNE ANACCOUCHEUSE | EVERRECEVEDA | DD (Name)/ | (NAME)'S CHILDREN
HEALTHCENTER? | SAGEFEMME, | PRESENTFORBIRTH? | PRESENT AT BIRTH? VILLAGEOISE VACCINE? (NAME'S) ARE STILL ALIVE?
MATRONNE, OR PRESENT AT BIRTH? SPOUSE RECEIVE
UNE APRENATAL
ACCOUCHEUSE CHECK-UP?
VILLAGEOISE
PRESENT?
01
02
03
04
05
06
07
08
09
10
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ASSESSMENT CONSENT LANGUAGE:

PLEASE READ TO RESPONDENTS AGE4 2 | AM [NAME]. | WORK WITH PARENTS AND CHILDREN. | AM TRYING TO LEARN MORE ABOUT THE DAILY LIFE OF CHILDREN LIKE YOU. | WOULD LIKE TO GIVE YOU A
SHORT TEST IN MATH AND FRENCH. | AM GOING TO READ YOU A SET OF QUESTIONS. YOU SHOULD GIVE THE ANSWER THAT FITS BEST. IF YOU DON'T UNDERSTAND THE QUESTION, | WILL READ THE
QUESTION AGAIN. YOU CAN ASK ME ANYTIME TO EXPLAIN A QUESTION. YOU CAN CHOOSE NOT TO ANSWER, OR YOU CAN TELL ME IF A QUESTION IS HARD FOR YOU AND WE WILL SKIP THAT QUESTION. IF
YOU LIKE, YOU CAN END THE INTERVIEW AT ANY TIME. THIS TEST IS JUST FOR RESEARCH PURPOSES. ALL OF THE INFORMATION YOU PROVIDE WILL BE CONFIDENTIAL AND WILL BE COMBINED WITH THE
RESPONSES OF OTHER STUDENTS TO HELP US LEARN ABOUT EDUCATION EXPERIENCES OF YOUTH. YOUR NAME WILL NOT BE ASSOCIATED WITH ANY OF YOUR RESPONSES DURING THE ANALYSIS AND
SUBSEQUENT REPORTING. IT WILL TAKE APPROXIMATELY 15 MINUTES TO COMPLETE THIS TEST. DO YOU HAVE ANY QUESTIONS? DO YOU UNDERSTAND AND WOULD YOU LIKE TO PARTICIPATE?

PLEASE READ TO RESPONDENTS AdEZ-22 HELLO. MY NAME IS [NAME]. THE FOLLOWING IS A SURVEY IN SELECTED BURKINABE VILLAGES AS PART OF A PROJECT CONCERNED WITH FAMILY HEALTH AND EDUCATION.
WE ARE ALSO CONDUCTING A RELATED SURVEY IN SELECTED BURKINABE SCHOOLS. THIS SURVEY INCLUDES ASSESSMENTS OF STUDENT LEARNING IN MATH AND FRENCH. THE SAME ASSESSMENT IS ADMINISTERED
TO EVERYONE AGES 6-22. | AM GOING TO READ YOU A SET OF QUESTIONS. YOU SHOULD GIVE THE ANSWER THAT FITS BEST. IF YOU DON'T UNDERSTAND THE QUESTION, | WILL READ THE QUESTION AGAIN. YOU CAN
ASK ME ANYTIME TO EXPLAIN A QUESTION. YOU CAN CHOOSE NOT TO ANSWER, OR YOU CAN TELL ME IF A QUESTION IS HARD FOR YOU AND WE WILL SKIP THAT QUESTION. IF YOU LIKE, YOU CAN END THE INTERVIEW
AT ANY TIME. THIS TEST IS JUST FOR RESEARCH PURPOSES. ALL OF THE INFORMATION YOU PROVIDE WILL BE CONFIDENTIAL AND WILL BE COMBINED WITH THE RESPONSES OF OTHER STUDENTS TO HELP US LEARN
ABOUT EDUCATION EXPERIENCES OF YOUTH. YOUR NAME WILL NOT BE ASSOCIATED WITH ANY OF YOUR RESPONSES IN THE ANALYSIS AND SUBSEQUENT REPORTING. IT WILL TAKE APPROXIMATELY 15 MINUTES TO
COMPLETE THIS TEST. DO YOU HAVE ANY QUESTIONS? DO YOU UNDERSTAND AND WOULD YOU LIKE TO PARTICIPATE?

Prepared by Mathematica Policy Research E.21



MATH ASSESSMENT

VILLAGE ID: __

HOUSEHOLD NUMBER ___

MA

To be administered to every person in the housedgeds through 22 yearmcluding those who are not enrolled in school.
If the respondent understands the consent langoadbe previous page, continue. If the respondeat not understand, ask what the respondent diasderstand and clarify the issue for the resgond

To begin, ask the three first questions M.CP1.14RL@ to all respondents who are eligible to take tists. Stop the test if the respondent answittseasub-questions of the three questions incdgrelf the
respondent answers at least one sub-question dtyreontinue with questions M.CP1.4 and subseqgeestions.

Add a continuation sheet if there are more thamEdnbers. Tick here if continuation sheet USedNumber of continuation sheets (if applicable)
TheID codein HL1 will stay the same during all following sheets.

Respondent reaction time = 1 minute at most

MA1 | HL1 HL2 M.CP1. M.CP1.2. M.CP1.3. M.CP1.3A. M.CP1.5. M.CP1.6.
Name 1 IDENTIFY THE COUNT THE FOLLOWING DD THE M.CP1.4. COMPLETE THE TO COMPLETE THE
CAN FOLLOWING NUMBERS ITEMS RESPONDENT OF THE NUMBERS BELOW, FOLLOWING ADDITION FOLLOWING SUBTRACTION
You ANSWER ALL OF | IDENTIFY THE GREATER NUMBER
COUNT Show Card A. FOUR SHEEP THE THREE A.7 8 A. 4+2= A.3-1=
10 TEN? B. SEVEN ROOSTERS PREVIOUS B.4 5 B. 7+1= B. 8-5=
' QUESTIONS cC.9 2
Show Card INCORRECTLY? Show Card Show Card
IF YES, STOP Show Card
TEST
ENTER 3 17 4 SHEEP | 7 ROOSTERS WRITE A.8 B.5 C.9 A.6 B.8 A.2 B.3
o
LINE |} N N :IL(J;JBE:; YES No| YES No| YES No| YEs No YEs/No YES NoO [ YES NO|YES No| YES No [ YEs No | YES No [YeEs No
01 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
02 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
03 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
04 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
05 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
06 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
07 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
08 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
09 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
10 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
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MATH ASSESSMENT

VILLAGE ID: ___

HOUSEHOLD NUMBER __

MA

To be administered to every person in the housediged6 through 22 yearsjcluding those who are not enrolled in school. If the respondent answers all sub-questions of 3 questionsin a row incorrectly, stop

the test.
RESPONDENT REACTION TIME = 1 MINUTE AT MOST.
MA1 | HI1 HL2 M.CP2.1. M.CP2.2. M.CP2.3. M.CP2.4. M.CP2.5. M.CP2.6.
Name IDENTIEY THE FOLLOWING | 'DENTIFY THE FOLLOWING | COMPLETE THE FOLLOWING | COMPLETE THE FOLLOWING | COMPLETE THE FOLLOWING | COMPLETE THE FOLLOWING
TIMES NUMBERS MULTIPLICATION DIVISION ADDITION SUBTRACTION
A. 32 A.2x3= A 9+3= A. 17+9= A.42-7=
A. 13415 B. 84 B.10x9= B.25+5= B.33+19= B.18-5=
B. 9120
Show Card Show Card Show Card Show Card Show Card
Show Card
13H15 9H20 32 84 A. 6 B. 90 A. 3 B. 5 A. 26 B. 52 A. 35 B. 13
LINE | N° NAME
YES No | YES No | YES No [ YES No | YES No [YESs No | YES No | YES No | YESs No | YEs No | YEs No | YEs No
01 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
02 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
03 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
04 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
05 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
06 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
07 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
08 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
09 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
10 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
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MATH ASSESSMENT

VILLAGE ID: ___

HOUSEHOLD NUMBER ____

MA

To be administered to every person in the housedgéd6 through 22 years)cluding those who are not enrolled in school. | f the respondent answers all sub-questions of 3 questionsin a row incorrectly, stop

the test.

RESPONDENT REACTION TIME = 1 MINUTE AT MOST.

MA1.| HL1 HL2 M.CE1.1. M.CE1.2. M.CE1.3. M.CE2.5. M.CE2.7.
Line Name ARE YOU ABLE TO PERFORM A. HOwW MUCH OF THIS POINT TO THE PARALLEL WHICH WEIGHS MORE? ARE YOU ABLE TO COMPLETE THE
no. THIS CONVERSION? RECTANGLE IS SHADED LINES FOLLOWING DIVISION?
IN? A.2000cG 71-8=
B.20HG R
60 MINUTES=___ HOURS Show Cards C.20KG
[1/4 414 1/2 1/3]
Show Cards Show Cards Show Cards SHOW CARDS
LINE 1 HOUR 1/4 A 20KG 8,875
NO N° NAME Y N N Y N Y N Y N
01 1 0 0 1 0 1 0 1 0
02 1 0 0 1 0 1 0 1 0
03 1 0 0 1 0 1 0 1 0
04 1 0 0 1 0 1 0 1 0
05 1 0 0 1 0 1 0 1 0
06 1 0 0 1 0 1 0 1 0
07 1 0 0 1 0 1 0 1 0
08 1 0 0 1 0 1 0 1 0
09 1 0 0 1 0 1 0 1 0
10 1 0 0 1 0 1 0 1 0
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MATH ASSESSMENT

VILLAGE ID: ___

HOUSEHOLD NUMBER MA

To be administered to every person in the housedgdd6 through 22 years)cluding those who are not enrolled in school. | f the respondent answers 3 questionsin a row incorrectly, stop the test.

respondent reaction time = 1 minute at most.

MAL.| HL1 HL2 M.CM1.2. M.CM1.5. M.CM1.6.

Line NAME CONVERT THESE MEASUREMENTS INTO METERS USING COMPLETE THE FOLLOWING MULTIPLICATION ALI HAS 200HA OF LAND. HE PLANTS CORN ON 50HA
no. DECIMALS AND PEANUTS ON 150HA.

34965MM=_ M 724,2%x9,3= WHAT PERCENTAGE IS CORN?
Show Card
Show Cards Show Cards
LINE 34,965 6735,06 25%
(o]

. N NAME Y N Y N
01 1 0 1 0
02 1 0 1 0
03 1 0 1 0
04 1 0 1 0
05 1 0 1 0
06 1 0 1 0
07 1 0 1 0
08 1 0 1 0
09 1 0 1 0
10 1 0 1 0
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FRENCH ASSESSMENT VILLAGE ID: HOUSEHOLD NUMBER FA
To be administered to every person in the housedgddé through 22 yearsjcluding those who are not currently enrolled in school.
If the child cannot read cursive script, you maynpthe question on a board.
If the respondent understands the consent langfragethe proceeding page, continue. If the respahdees not understand, ask them what they donagrstand and give them the
necessary clarification.
To begin, ask the first three questions F.CP1.1FA.G3 to all respondents who are eligible to take tists. Stop the test if the respondent incogreaibwers all the sub-questions of the three
guestions. If the respondent answers at least ohegsestion continue to question F.CP1.4 and sulesstcguestions.
Starting with questions F.CP1.4 stop the testdfribispondent answers all of the sub-questionsreétbonsecutive questions incorrectly.
Add a continuation sheet if there are more tham@@sehold members. Tick here if continuation sheet]. Number of continuation sheets (if applicable)
TheID codein HL1 will stay the same during all following sheets.
RESPONDENT REACTION TIME = 1 MINUTE AT MOST.
FAL. | HL1 HL2 F.CP1.1. F.CP1.2. F.CP1.3. F.CP1.3a. F.CP1.4. F.CP15.
Name IDENTIFY THE FOLLOWING READ THE FOLLOWING WORDS READ THE Did the IDENTIFY THE CORRECT IDENTIFY THE CORRECT
LETTERS FOLLOWING WORDS Respondent MISSING WORD MISSING WORD?
A. C A. PAPA answer all Jean habite dans une
B. T B. VELO A. ECOLE three of the Il cing ans.
B. TOMATE previous
Show Card Show Card question A. MERE A. MAISON
Show Card incorrectly? B.A B. CHEVRE
If yes, Stop C.Riz C. PAPIER
the test Show Card Show Card
c T A. PaPA B. VELO A B. W B. A A. MAISON
LINE | N° NAME YES No YES No YES No YES No |YEs No| YES No YES No YES No
01 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
02 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
03 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
04 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
05 1 0 1 0 1 0 1 0 1 0|1 o 1 0 1 0
06 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
07 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
08 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
09 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
10 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
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FRENCH ASSESSMENT

VILLAGE ID: ___

HOUSEHOLDNUMBER

FA

To be administered to every person in the housedgéd6 through 22 years)cluding those who are not enrolled in school.
Respondent reaction time = 1 minute at most. IpRedent answers all sub-questions of three questioa row incorrectly, stop the test.

FALl. | HL1 HL2 F.CP2.1. F.CP2.2. F.CP2.3. F.CP2.4. F.CP2.5.
Name IDENTIFY THE FOLLOWING READ THE FOLLOWING VOWELS | READ THE FOLLOWING VOWELS | IDENTIFY THE WORD THAT IDENTIFY THE WORD THAT
LETTERS WITH THE CORRECT ACCENT WITH THE CORRECT ACCENT BEST CORRESPONDS WITH BEST CORRESPONDS WITH
THE PICTURE THE PICTURE
A. A A.E A.E
B. (0] B.E B.A A. LIVRE A. SOEUR
Show Card B. FRERE B. Bic
Show Card Show Card C. VACHE C. PouLE
Show Card Show Card
A o E E E A A. LIVRE B. Bic
LINE N° NAME YES No YES No YES No YES No YES No YES No YES No YES No

01 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
02 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
03 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
04 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
05 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
06 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
07 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
08 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
09 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
10 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
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FRENCH ASSESSMENT VILLAGE ID: HOUSEHOLD NUMBER FA
To be administered to every person in the housedgéd6 through 22 years)cluding those who are not enrolled in school.
If the respondent incorrectly answers all sub-questions of three consecutive questions stop the test
RESPONDENT REACTION TIME = 1 MINUTE AT MOST.
FALl | HL1 HL2 F.CEL1l.1. F.CE1.2. F.CEL1.3. F.CE1.4. F.CEL15. F.CEL.6. F.CEL1.7.
Name WHICH OF THE FOLLOWING | PUT THE FOLLOWING | PUT THE FOLLOWING | PUT THE FOLLOWING | PUT THE FOLLOWING PUT THE DETERMINE IF
FOUR WORDS ARE ASSOCIATED | SENTENCE INTO THE | SENTENCE INTO THE | SENTENCE INTO THE | WORD INTO PLURAL | FOLLOWING WORD | THE FOLLOWING
WITH SPORTS? PASSE COMPOSE PRESENT TENSE FUTURE SIMPLE FORM INTO MASCULINE WORD IS
TENSE FORM MASCULINE OR
CHOOSE ALL THAT APPLY A.ELLE A. IL [FAIRE] BEAU FEMININE?
[ACHETER] DES AUJOURD’HUI. A. L'ENFANT A. LE CADEAU A. LA VOISINE
A.LAROUTE PANTALONS HIER. [ALLER] A A. CHAT
B. LE FOOTBALL Show Card Show Card L’ECOLE DEMAIN.
C.LAPLUIE ow tar Show Card Show Card
D. L'EQUIPE Show Card Show Card
Show Card
CIRCLE THE RESPONSE ACHETE FAIT IRA LES CADEAUX LE VOISIN MASCULIN
LINE | N° NAME A B C YES NO YES NO YES NO YES NO YES NO YES NO
01 A B C 1 0 1 0 1 0 1 0 1 0 1 0
02 A B C 1 0 1 0 1 0 1 0 1 0 1 0
03 A B C 1 0 1 0 1 0 1 0 1 0 1 0
04 A B C 1 0 1 0 1 0 1 0 1 0 1 0
05 A B C 1 0 1 0 1 0 1 0 1 0 1 0
06 A B C 1 0 1 0 1 0 1 0 1 0 1 0
07 A B C 1 0 1 0 1 0 1 0 1 0 1 0
08 A B C 1 0 1 0 1 0 1 0 1 0 1 0
09 A B C 1 0 1 0 1 0 1 0 1 0 1 0
10 A B C 1 0 1 0 1 0 1 0 1 0 1 0
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FRENCH ASSESSMENT

VILLAGE ID: ___

HOUSEHOLDNUMBER

FA

To be administered to every person in the housedgéd6 through 22 years)cluding those who are not enrolled in school.
RESPONDENT REACTION TIME = 1 MINUTE AT MOST. IF RESPONDENT ANSWERS THREE QUESTIONS IN A ROW INCORRECTLY, STOP THE TEST.

FA1l. | HL1 HL2 F.CE2.1. F.CE2.2. F.CM1.1. F.CM1.2. F.CM1.4.
Line NAME WHAT IS THE SUBJECT OF THE | ARE YOU ABLE TO PUT THE COMPLETE THESE WHICH WORD IS A WHAT IS THE SUFFIX IN:
no. VERB “MANGER"? FOLLOWING SENTENCES PHRASES WITH THE SYNONYM FOR
INTO THE IMPARFAIT FORM? CORRECT WORD: “JOLIE™?
'E'E 'EEUCNHEA; A""égf; DSL?EI:IEEET “VERT" OR “VERS" A. BELLE A. INCROYABLE
: A. NOUS [ALLER] AU B. LAIDE
WHAT IS THE SUBJECT OF THE MARCHE CHAQUE A. IL COURS LE C. AGREABLE B.
VERB "PREPARER”? SAMED'. CHAMP. EXTRAORD'NA'REMENT
WHICH WORD IS A
B. LA MERE PREPARE LE DINER. B. ELLES [FINIR] LEURS B. IL A PLU BEAUCOUP, SYNONYM FOR “HAUT” Show Card
DEVOIRS TOUS LES DONC L'ARBE EST . A. TAILLE
Show Card SOIRS. B. ELEVE
Show Card SHow CARD C. PETIT
Show Card
LINE | \jo NAME A. LE CHAT B. LA MERE A.ALLIONS | B. FINISSAIENT A. VERS B. VERT A. BELLE B.ELEVE A. -ABLE B. -MENT
NO. Y N Y N Y N Y N Y N Y N Y N Y N Y N Y N
01 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
02 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
03 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
04 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
05 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
06 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
07 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
08 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
09 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
10 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
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FRENCH ASSESSMENT
HOUSEHOLD NUMBER ___

VILLAGE ID: ___

FA

school.

To be administered to every person in the houselgédd6 through 22 yearscluding those who are not enrolled in

RESPONDENT REACTION TIME = 1 MINUTE AT MOST. IF RESPONDENT ANSWERS THREE QUESTIONS IN A ROW INCORRECTLY,
STOP THE TEST.

FALl. |HL1 HL2 F.CM1.5.
Line NAME WHAT IS THE PREFIX IN:
no.

A. INSEPARABLE.

B. EXCOMMUNIER

Show Card

I;\IIEE NO NAME A. IN- o . B. EX- -
01 0 1 0
02 0 1 0
03 0 1 0
04 0 1 0
05 0 1 0
06 0 1 0
07 0 1 0
08 0 1 0
09 0 1 0
10 0 1 0
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BURKINA FASO SCHOOL QUESTIONNAIRE

SCHOOL INFORMATION PANEL SCH

THE FOLLOWING IS A SURVEY OF ADMINISTRATORS IN SELECTED BURKINABE SCHOOLS. THIS SURVEY IS FOR A RESEARCH PROJECT CONCERNED WITH
FAMILY HEALTH AND EDUCATION. WE ARE ALSO CONDUCTING A RELATED SURVEY IN SELECTED BURKINABE HOUSEHOLDS. THIS SURVEY WILL ASK YOU
QUESTIONS ABOUT SCHOOL CHARACTERISTICS, SCHOOL PERSONNEL CHARACTERISTICS, THE SCHOOL’S PHYSICAL STRUCTURE AND STUDENT
ATTENDANCE. THIS SURVEY IS JUST FOR RESEARCH PURPOSES. ALL THE INFORMATION YOU PROVIDE WILL BE CONFIDENTIAL AND WILL BE COMBINED
WITH THE RESPONSES OF OTHER ADMINISTRATORS TO HELP US LEARN ABOUT THE EDUCATION EXPERIENCES OF YOUTH. YOUR NAME WILL NOT BE
ASSOCIATED WITH ANY OF YOUR RESPONSES IN THE ANALYSIS OR SUBSEQUENT REPORTING. YOU CAN FEEL FREE NOT TO RESPOND TO ANY QUESTIONS
THAT YOU DO NOT WANT TO ANSWER. YOU ALSO DO NOT HAVE TO PARTICIPATE IN THIS INTERVIEW IF YOU DO NOT WISH TO DO SO. IT WILL TAKE
APPROXIMATELY 30 MINUTES FOR YOU TO COMPLETE THIS SURVEY. DO YOU HAVE ANY QUESTIONS? DO YOU UNDERSTAND AND WOULD YOU LIKE TO
PARTICIPATE? o YES o NO

VISITS SHOULD BE MADE IN THE MORNING WHEN SCHOOL IS OPEN AND STUDENTS ARE IN CLASS. COLLECT INFORMATION FROM MODULES A, B, AND C
FROM THE SCHOOL ADMINISTRATOR. THEN, FILL OUT THE STUDENT ATTENDANCE ROSTER USING DIRECT OBSERVATION AND THE SCHOOL REGISTER.

SCH1. VILLAGEID: o SCH2. ScHooL ID: o
SCH3. INTERVIEWER NAME AND NUMBER: SCH4. SUPERVISOR NAME AND NUMBER!
NAME D NAME 1D

SCH5. DAY/MONTH/YEAR OF INTERVIEW:

SCH6. PROVINCE: ID SCH7. COMMUNE: ID

SCH8. NAME OF SCHOOL:

SCH9. IS THIS A PRIMARY SCHOOL OR A SECONDARY SCHOOL?

1 PRIMARY SCHOOL 2 SECONDARY SCHOOL 3 COMBINED PRIMARY AND SECONDARY SCHOOL

SCH10. NAME OF RESPONDENT:

SCH11. POSITION OF RESPONDENT (CIRCLE ONE):

1 HEeAD MASTER 3 MONITOR 4. OTHER ADMINISTRATOR

2 TEACHER 96 OTHER (SPECIFY)

SCH12. GEO-REFERENCE: SCH13. NUMBER OF DAYS SCHOOL WAS OPEN IN:
LONGITUDE: DG |__|_| MN|_|__| Sc|__|__| I NOVEMBER 2014:|___|__ | DECEMBER 2014: |__I__ |
LATITUDE: DG|__ || MN|_|_|Scl_|__|| JANUARY 2015:|__ |__ | FEBRUARY 2015: |__|_ |

AFTER THE QUESTIONNAIRE FOR THE SCHOOL HAS BEEN COMPLETED, FILL IN THE FOLLOWING INFORMATION:

SCH14. RESULT OF SCHOOL INTERVIEW:
1 COMPLETED 3  ScHooOL PERMANENTLY CLOSED 5 REFUSED
2  SCHOOL NOT FOUND 4  EFFORT ENDED — RESPONDENT FATIGUE

96 OTHER (SPECIFY)

INTERVIEWER/SUPERVISOR NOTES: USE THIS SPACE TO RECORD NOTES ABOUT THE INTERVIEW WITH THIS SCHOOL, SUCH
AS CALL-BACK TIMES, INCOMPLETE INDIVIDUAL INTERVIEW FORMS, NUMBER OF ATTEMPTS TO RE-VISIT, ETC.

SCH15. DATAENTRYCLERKID:
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A: SCHOOL CHARACTERISTICS

SC1 WHAT TYPE OF SCHOOL IS THIS?

PUBLIC .ottt 1
PRIVATE SECULAR ....coeiiieiiiiceeeetee e 2
PRIVATE RELIGIOUS ... .3
IMADRASSA.....ceiiiie ettt 4
NON-FORMAL SCHOOL......cccveveiiriirrniinansenaeaeanens 5
OTHER (SPECIFY

SC2. INWHAT YEAR DID THIS SCHOOL BEGIN OPERATING?

YEAR

(PLEASE NOTE THE YEAR, EVEN IF THE CLASSES WERE ORIGINALLY HELD IN NON-PERMANENT STRUCTURES)

SC3. How many male and female students are enrolled in each grade?

Enrolled Male

i Students

Enrolled Fe

male Students Boys Present Today Girls Present Today

CP1

CP2

CE1l

CE2

CM1

CM2

6eme

5eme

4eme

3eme

2nde

lere

Terminale

SCA4.
DURING THE LAST ACADEMIC YEAR (2013-2014)7?

HOwW MANY WEEKS WAS THIS SCHOOL ACTUALLY OPEN

WEEKS OPEN LAST ACADEMIC YEAR (2013-2014)
Record 00 if school was not operational in the 2013-2014
school year

SC5.
01
02
03
04
05

WHAT IS THE OFFICIAL LANGUAGE OF INSTRUCTION?
FRENCH 06 GOURMANTCHEMA
MOORE 07 Bwamu

DiouLA 08 ARABIC

TUAREG 96
FULFULBE

OTHER LANGUAGE(SPECIFY)

LANGUAGE OF INSTRUCTION ___

SCBHA. IS THE LOCAL LANGUAGE EVER USED UNOFFICIALLY FOR

SCB5B. WHICH LANGUAGE IS USED?

NO SCHOOL IN VILLAGE..
SCHOOL FEES vvvvvuurnieieiaeeeereeseeessinnnnsnnnasaaaaaes
CHILD TOO YOUNG

01 MOORE
INSTRUCTION?

02 DiouLA

D = T RPN 1 03 TUAREG

No 0=SC6 04 FULFULDE
05 GOURMANTCHEMA
06 Bwamu
07 ARABIC
96 OTHER (SPECIFY)

LANGUAGEUSED ___

SC6. DURING THIS SCHOOL YEAR (2014-2015), WERE ALL Y ES ittt ittt 1
STUDENTS WHO WANTED TO ENROLL IN THIS SCHOOL N 0
ADMITTED? [ T PP TPUPRTROPRT

SC7. IN YOUR OPINION, WHAT IS THE MOST IMPORTANT REASON TO PARENTS FOR NOT SENDING GIRLS TO SCHOOL?

TAKING CARE OF SIBLINGS ....uvvvviiiiiiieeeeeeeaneeinnns
NO SEPARATE BATHROOMS FOR BOYS AND GIRLS
CHILD TOO OLD

SCHOOL TOO FAR ..vviviiiieeeeeeeeeeeeisssseesneeseeaeanns 4 TO AVOID DEBAUCHERY ......uuuiiiiiiiiieeeeeeeeeeeeeeiinseneeeeeeens
WORK FOR INCOME-.....ccuvuuieeiiinneeeeeinineeasannneeaans 5 PREVENTS EARLY MARRIAGE .....ccvviuiieiiiiiieeeeeiiineeasaninens
HOUSEHOLD WORK ...uvvveeeeiiiiiee et eeeee s 6 OTHER (SPECIFY) tiutttteeiiitieeeeesinieeeesiieeeessnneeeeessseneeeeens
SC8. DOES THIS SCHOOL HAVE A CANTEEN? D =S T PPN 1
NO i —————— 0
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A: SCHOOL CHARACTERISTICS

SC

0=>SC12
SC9. DOES THIS SCHOOL HAVE A DRY RATIONS PROGRAM? YES 1
SC10. WHAT KIND OF DRY RATIONS WERE DISTRIBUTED TO THE
STUDENTS IN THE SCHOOL AT ANY TIME DURING THE
SCHOOL YEAR?
SC11. WHAT KIND OF DRY RATIONS WERE DISTRIBUTED TO THE MILLET o 1
STUDENTS DUR'NG THE LAST DlSTRIBUTION? SORGHUM ......................................................... 2
CORN ..ottt ee e e e e e e aeaes 3
BLACK-EYED PEAS ....vvvuviiiiieieeeeeeeeeeeeeessnnnnnnnnnns 4
(o] =N 5
WWHEAT ce ittt 6
FLOUR . i 7
L OSSR 8
OTHER (SPECIFY) wevteeiiitiieeeeiiiieeesnieeeeessieeeeens 96
SC12. WHICH OF THE FOLLOWING SITUATIONS APPLIES TO YOUR | ALL OF THE STUDENTS HAVE THEIR OWN READING
SCHOOL? TEXTBOOK . ...ceiiiiiiiiitiiieiieeeee e e e 1
MOST OF THE STUDENTS HAVE THEIR OWN READING
TEXTBOOK 1t uvueeteeeeeeesseeeresesssnnnnnanseeeeeaesseenssnnnes 2
INTERVIEWER: A STUDENT'S OWN TEXTBOOK INCLUDES THOSE SOME OF THE STUDENTS HAVE THEIR OWN READING
BORROWED FOR THE WHOLE YEAR OR THOSE PROVIDED
TEXTBOOK 1t utuetteeeeeeeeeieeresessnnnnnnanseeeeeaesseessnnnnes 3
BY THE SCHOOL
NONE OF THE STUDENTS HAVE THEIR OWN READING
TEXTBOOK vvvvvutuunnniisaeseeeasssssssssnnsnnnnnssaaaasaseees 4
SC13. WHICH OF THE FOLLOWING SITUATIONS APPLIES TO YOUR | ALL OF THE STUDENTS HAVE THEIR OWN MATH
SCHOOL? TEXTBOOK . ...ceiiiiiiiiiiiiniie e e ee e e 1
MOST OF THE STUDENTS HAVE THEIR OWN MATH
TEXTBOOK 1t utuetieeeeeeeeseeeresennsnnnnnanseeeeeaeseeessennnes 2
INTERVIEWER: A STUDENT’'S OWN TEXTBOOK INCLUDES THOSE SOME OF THE STUDENTS HAVE THEIR OWN MATH
BORROWED FOR THE WHOLE YEAR OR THOSE PROVIDED
TEXTBOOK 1t uuunieeeeeeeeeeeieeresesttnnaaeseeeeeaeeeeeesennnes 3
BY THE SCHOOL
NONE OF THE STUDENTS HAVE THEIR OWN MATH
TEXTBOOK ...eiiiieeeiiiiaeeeaiieeee e e eaeaiiaaaeannaas 4
SC14. WHICH OF THE FOLLOWING SITUATIONS APPLIES TO YOUR | ALL OF THE STUDENTS HAVE THEIR OWN SCIENCE
SCHOOL? TEXTBOOK . ...cceeeiieeeeetiiiieeeeeeeeeeeeeeeeeeaaasereeeeeeeens 1
MOST OF THE STUDENTS HAVE THEIR OWN SCIENCE
TEXTBOOK 11ttt eeeeeeeeeeesieeresesssnnnnnanseeeeeaeseeensennnes 2
INTERVIEWER: A STUDENT’'S OWN TEXTBOOK INCLUDES THOSE SOME O S S OWN SCIENC
BORROWED FOR THE WHOLE YEAR OR THOSE PROVIDED ME OF THE STUDENTS HAVE THEIR OWN SCIEN ;
BY THE SCHOOL TEXTBOOK . ...eeeeitiieeiiiiirrieeeeeeeeeeeeessssasasnraeeeeeeens
NONE OF THE STUDENTS HAVE THEIR OWN SCIENCE
TEXTBOOK...eevtuueieitiieeeeeiiieeeeeeetiaseeeeaaaneenaaannaas 4
B: SCHOOL PERSONNEL CHARACTERISTICS MODULE SP
SP1. HOw MANY TEACHERS ARE CURRENTLY TEACHING IN TEACHERS
THIS SCHOOL, INCLUDING TRAINEES, VOLUNTEERS? | & 0 o ormmmmmmmmmmmmmmmmssssssssssss s _—
SP2. HOw MANY OF THESE TEACHERS ARE FEMALE?
FEMALE TEACHERS ...vvvviiiiiieeeeeeeeeeeennnees
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B: SCHOOL PERSONNEL CHARACTERISTICS MODULE SP
SP3. How MANY TEACHERS HAVE AN ADVANCED DEGREE? TEACHERS WITH:
BAC .. o
DEUG/DUTBTS....ciiiiiiiiieiiiiie e -
LICENSE ...ttt _
MAITRISE. ...ctiiiiiiiiiieie i _
DOCTORATE .veeiiiiiieiieieiiiiieeeeee e o
OTHER (SPECIFY) wvveeviiiieieeiiieeeeesniieeeeanns -
SP4. How MANY TEACHERS ARE THERE IN EACH CATEGORY? | NUMBER OF PERMANENT TEACHERS .......
PRINCIPAL TEACHERS: ..o TRAINEES:
VOLUNTEERS. _ ..ooevvenvnnes CONTRACTORS:
NUMBER OF SUBSTITUTE TEACHERS .......
PRINCIPAL TEACHERS: TRAINEES:
VOLUNTEERS.  ..ooeveeninnes CONTRACTORS:
SP5. HOw MANY TEACHERS ARE THERE IN EACH RANK? CAP CEG ..o e
CAPES ... e
NUMBER OF ASSISTANT TEACHERS. .......
NUMBER OF CERTIFIED ASSISTANT TEACHERS
NUMBER OF CERTIFIED TEACHERS.. .......
NUMBER OF PRINCIPAL TEACHERS...........
SP6. Now, | would like some information on the LESS THAN 5 YEARS.......ccooiiiiiiiiieeee e
teaching experience of these teachers. How many 5 VEARS BUT LESS THAN 10 YEARS
of these teachers have... | ¥ TEOT R EEeS THAE S TEARS e E—
10 OR MORE YEARS ....uvvuiieieeereeeeeeneennanns
SP7. How often is a typical teacher absent? MORE THAN 3 TIMES PER MONTH .....cceriirneeenennn. 1
2-3 TIMES PER MONTH...ceeieeeeeeeeeer i e 2
ONCE PER MONTH 1uvuuiiieeeeeeeeeeeeresaennnennsnneeeas 3
LESS THAN ONCE PER MONTH ..oeeeeveeeeeeeveenniennens 4
SP8. How many teachers have received training on TEACHERS ..vviee et
gender sensitivity
SPO9. If secondary school (SCH9= 2 or 3), how many MATH e
teachers are there in each subject area?
READING ...oiiiiieicicieeevee e
SCIENCE.........otvviiiiiiiiiiaaeeeeaeaeeeeaeeeeennens
C: SCHOOL PHYSICAL STRUCTURE SS
SS1. HOW MANY CLASSROOMS DOES THIS SCHOOL HAVE?
CLASSROOMS....uiiieeeeeeieeeieevevtiinnee e
SS2. HOw MANY CLASSROOMS ARE USABLE (SAFE AND USABLE CLASSROOMS
EQUIPPED FOR STUDENTUSE)? | TX00m oomelim e —_—
SS3. How MANY OF THESE USABLE CLASSROOMS ARE NUMBER
MADE OF NATURAL OR RUDIMENTARY MATERIAL | 5 rrrmmmmmmsmsssmmmmmssssmssssssssss s —_—
(EARTH, SAND, DUNG, WOOD PLANKS, PALM,
BAMBOO)?
SS4. HoOw MANY OF THESE USABLE CLASSROOMS ARE NUMBER
MADE OF FINISHED MATERIAL (POLISHED WOOD, | = rrrmmmmmssmssmmmssssssmssss e _—
VINYL, ASPHALT, CERAMIC, CEMENT, CARPET)?
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C: SCHOOL PHYSICAL STRUCTURE SS

SS5. HOw MANY OF THESE USABLE CLASSROOMS HAVE A

BLACKBOARD? NUMBER ..cvtiiiiiicee e
SS6. HOw MANY OF THESE USABLE CLASSROOMS HAVE A NUMBER

BLACKBOARD THAT IS VISIBLE TO ALL STUDENTS? | 0 rrrrmmmmmmmmssmmmmmesssssssssssssss s _—
SS7. HOw MANY CLASSROOMS IN TOTAL CAN BE USED CLASSROOMS

WHEN ITRANS? | CLASSROOMS...ceoriminiicciis
SS8. NUMBER OF STUDENTS WHO DO NOT HAVE DESKS NUMBER

WITH CHAIRS (DEFICIT OF PLACES TO SIT)? | - s —_—
SS9. HOw MANY CLASSES IN TOTAL ARE HELD

NUMBER ...cvniiiiiiiiee e

UNDERNEATH A PRECARIOUS SHELTER (SHED, TENT, E—
TREE) AS A RESULT OF A LACK OF CLASSROOMS?

SS10. DOES THIS SCHOOL HAVE A WATER SUPPLY? Y ES ettt 1
NO ettt 0
SS11. DOES THIS SCHOOL HAVE TOILET FACILITIES FOR Y ES ittt 1
STUDENTS? NO ettt oot 0 |0=ssi3
SS12. DO GIRLS AND BOYS HAVE SEPARATE TOILET Y ES ettt 1
FACILITIES? NO ettt 0
SS13. DOES THIS SCHOOL HAVE A PRESCHOOL Y ES ittt 1
(BISONGOS)? NO ettt 0
SS14. How MANY HOUSING ACCOMMODATIONS ARE THERE | NUMBER ....cvviiiiiiiiiiiiiiiiiiiiiieceee e

FOR THE TEACHERS?

(ACCOMMODATIONS BUILT FOR THE TEACHERS OF SCHOOL)
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STUDENT ATTENDANCE ROSTER

SAR

COMPLETE THIS ROSTER BY RECORDING EACH STUDENT ENROLLED IN THE SCHOOL AS IDENTIFIED IN THE HOUSEHOLD SURVEY. BE SURE THAT THE DATE ON THIS ROSTER
CORRESPONDS TO THE DATE OF THE SCHOOL VISIT. ONLY COLLECT DATA FOR PRIMARY AND SECONDARY SCHOOLS BUT INCLUDE EACH GRADE. THE FIRST SEVEN

COLUMNS (SAR1 — SAR7) MUST BE FILLED OUT BEFORE GOING TO THE SCHOOL. SAR10 MUST BE BASED ON INTERVIEWER OBSERVATION. USE THE SCHOOL ROSTER DATE OF VisIT _
FOR SAR11—SAR13. USE ADDITIONAL SHEETS AS NECESSARY. THE STUDENT HOUSEHOLD ID NUMBER (SARS) IS THE SAME AS THE CHILD ID NUMBER FOR QUESTION | —— ——————

HL1 IN THE HOUSEHOLD SURVEY.

SchooL ID: NAME OF SCHOOL:

SART SAR2 SARS. SAR3 SAR4 SARS5 SAR6 | SAR7 SAR8 SAR9 SAR10 SAR11 SAR12 SAR13
LINE STUDENT FIRSTAND LAST | FIRSTAND LAST NAME AND ID OF THE FATHER | VILLAGE | gryjpet STUDENT AGE SEX ISSTUDENT | GRADE IS THE STUDENT | DURING THELAST | HOW OFTEN DOES
9, NAME OF THE STUDENT (HL7AINTHE HOUSEHOLD | NUMBER | ioseporp | HouseHold | (HL6) (HL3) | ENROLLED | SEECODE | STUDENT | PRESENTAT 3 DAYS THE THE STUDENT

(HL2) QUESTIONNAIRE) (HC4) NUMBER LINE INSCHOOL? | EN10 | PRESENTAT | SCHOOLON SCHOOLWAS | USUALLY ATTEND
(HC6) NUMBER FROM THE SCHOOL THIS DAY OPEN, HOW MANY | SCHOOL?
(HL1) HOUSEHO TODAY? EXACTLY 7 TIMES WAS THE 1 ALWAYS
LD DAYS AGO (IF STUDENT 2 OFTEN
SURVEY SCHOOL PRESENT? 3 SOMETIMES
WASN'T OPEN 4 RARELY
ON THAT DAY, 5NEVER
USE THE PAST
6 OR 8 DAYS).
FIRST AND LAST ID OF FATHER
NAME OF FATHER (HL7A) MF | YesNo VES (9 gLz LZEAl
01 10 10 10 0123 12345
02 10 10 10 0123 12345
03 10 10 10 0123 12345
04 10 10 10 0123 12345
05 10 10 10 0123 12345
06 10 10 10 0123 12345
07 10 10 10 0123 12345
08 10 10 10 0123 12345
09 10 10 10 0123 12345
10 10 10 10 0123 12345
11 10 10 10 0123 12345
12 10 10 10 0123 12345
13 10 10 10 0123 12345
14 10 10 10 0123 12345
15 10 10 10 0123 12345
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APPENDIX F MATHEMATICA POLICY RESEARCH

PREMIER MINISTERE AGENCE DU BURKINA FASO
PR PARTENARIAT POUR Unité — Progrés — Justice
AGENCE DU PARTENARIAT LE DEVELOPPEMENT

POUR LE DEVELOPPPEMENT

(APD-BURKINA)
DIRECTION GENERALE

W——_‘
N°2016 — 116/PM/APD/DG Quagadougou, le 26 juillet 2016
La Directrice Générale

A
Monsieur le Directeur
du Projet d’Evaluation d'Impact
de BRIGHT a Mathematica Policy
Research (MPR)

WASHINGTON

Obijet : Lettre de soutien aux conclusions
de I'étude : « Impacts de dix ans du Programme BRIGHT
Burkina Faso » réalisé par Mathematica Policy Research (MPR)

Monsieur le Directeur,

Dans le cadre de I'étude d’évaluation d'impact du projet BRIGHT, votre firme
Mathematica Policy Research a réalisé plusieurs sessions de collecte de
données auprés des 132 communautés ou sont implantées les écoles BRIGHT,
et des 161 autres communautés qui en avaient aussi fait la demande mais n'ont
pas bénéficié du programme.

L'évaluation d'impact avait pour objectif de répondre a quatre questions
essentielles :

1. Quel a été l'impact du programme sur la scolarisation ?

2. Quel a été 'impact du programme sur I'apprentissage (principalement sur
le Francais et les Calculs) ?

3. Quel a été l'impact du programme sur d'autres résultats liés a la santé et
au travail des enfants ?

4. Les impacts ont-ils été différents pour les filles ?

L'étude réalise une analyse statistique rigoureuse des données en faisant des
comparaisons pertinentes des statistiques issues du traitement des bases de
données des trois tours de collecte des données sur les 10 années du
programme, tout en déterminant les impacts obtenus par le programme BRIGHT
au fil du temps. L'étude apporte des réponses claires aux questions auxquelles
elle était censée répondre sur I'impact du programme BRIGHT.

i
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F.3



APPENDIX F MATHEMATICA POLICY RESEARCH

Une version provisoire du rapport d’évaluation finale a été soumise a notre
attention et a fait I'objet d'amendements le 24 Juin 2016. La version révisée du
rapport qui vous a été soumis le 18 Juillet 2016, prend en compte nos
dits-amendements.

Aussi, par la présente, nous voudrons approuver et apporter notre soutien aux
conclusions auxquelles sont parvenues les investigations.

Je vous prie d'agréer, Monsieur le Directeur, I'expression de ma considération
distinguee.

Agence du Partenariat pour le Développement Burkina Faso - 83 Av. John Kennedy
01 BP 6443 OUAGADOUGOU 01 Tel. : +226 25 49 75 75 /25 30 81 44
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