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Abstract

This paper examines the impact of BraBitdsa Escolglater rename@olsa Familig
program on children's progress in school in BraZiheBolsaprogram, which started in
the 1990s and expanded rapidly in 2001 and 20@¥jges monthly cash payments to
poor households if their children (between the agddésand 15) are enrolled in school.
Using eight years of school census data (from 182®05), our estimation method
compares changes in enroliment and in dropout eedegadvancement rates across
schools that adopted tiB®lsaprogram at different times. We estimate thagraft
accounting for cumulative effects, tBelsaprogram has increased enrollment in Brazil
by about 5.5 percent in grades 1-4 and by aboup&.&ent in grades 5-8. We also
estimate that the program has lowered dropout latedout 0.5 percentage points and
raised grade promotion rates by about 0.9 percergamts for children in grades 1-4,
and has reduced dropout rates by about 0.4 pegeeptants and increased grade
promotion rates by about 0.3 percentage pointstddren in grades 5-8. Only about
one third of Brazil's children participate in tB®lsaprogram, so the assumption that
these results are mainly due to the impact of tbgnam on participants, with no effect
on non-participants, implies that the impact ottijggrating in theBolsaprogram is about
three times higher than these estimates. Whilkeetimpacts cast a favorable light on the
program, simple calculations based on the enrolinmepacts suggest that the likely
benefits in terms of increased wages may not extteedosts of the program.

For helpful comments and discussion, we would tickthank Marcio Bezerra, Qiugiong
Huang, Edson Lopes, Sarmistha Pal, Rafael Ribaghksabeth Sadoulet.



I. Introduction

Many economists agree that higher levels of edogaticrease economic growth
(Barro, 1991; Mankiw, Romer and Weil, 1992; Hanksaed Kimko, 2000; Krueger and
Lindahl, 2001; Sala-i-Martin, 2004; Hanushek andeég&mann, 2008), raising incomes
and, more generally, the quality of life. Econasiisupport for education is matched by
strong support from international development agencTwo of the eight Millennium
Development Goals (MDGs) adopted at the UniteddwatiMillennium Summit in 2000
focus on education: first, all children should céetg primary school, and second,
gender equality should prevail at all educatiorelsv

The Millennium Goals may not be met due to constsaparents face when
making decisions about their children’s schoolifidne main barriers are the direct costs
(school fees, books, uniforms, etc.) and the oppatst cost of time in school — the
reduction in the time children spend working orrdpother activities if they spend more
time studying in school (and at home). Severahtoes have not only ended fees or
provided free meals and uniforms, they also paylfesnof students who attend school.
These programs, called conditional cash transf@T((pbrograms, have two objectives:
(1) alleviation of poverty today; and (2) increaseeestment in the human capital of
poor children to increase their well being wherytaee adults. The first objective is met
when poor families receive program payments. Hterd is achieved by conditioning
those payments on certain behaviors, such as inzimgnyoung children, and enrolling
older children in school. Such programs are nawnébin many developing countries,
especially in Latin America. The two largest arexito’s Progresa(later renamed

Oportunidadesprogram and Brazil'8olsa Escolgrenamedolsa Familig program.



Latin America has made significant progress in etloo since 1980. For
example, the net primary enrolment rate rose fro&b t 1980 to 94% in 2004, and the
net secondary enrolment rate jumped from 16% to @&mnon and Glewwe, 2007).

But further progress is needed. For example, vant®lment rates in Brazil increased
from 86% in 1990 to 97% in 2001 for 8-11 year dhildren, among children age 15 in
2001 it was only 87%. Indeed, in 2001 40% (nindiom) of Brazilian youths from 18 to
25 years old had less than 8 years of educatioA[RI2001). To encourage all children
to complete 8 years of schooling, Brazil launchezBolsa Escolgrogram in 2001.

Bolsa Escoldrenamedolsa Familiain 2004) provides transfers to poor families
with school-age children, conditional on thosedi@h being enrolled in school. Several
studies have shown that CCT programs in Latin Acaeimprove student educational
outcomes, but almost all examined MexicBi®gresaprogram or similar programs in
Central America. These studies are very credibtabse they exploit the fact that these
programs were implemented as randomized trialsoirast, there are few analyses of
the impact oBolsa Escolgwhich was not randomized) on education outcomé&xazil.
This is unfortunate since Brazil is the largest amabt populous nation in Latin America,
and theBolsaprogram is the world’s largest CCT program. Tgaper uses an unusually
rich panel data set to evaluate the impa&alfa Escola/Familiaan enrollment and on
dropout and grade promotion rates at the primadylanwer secondary levels. Estimates
are presented at the school level and abtheicipio(county) level.

The following sections review the literature, dése theBolsa Escola/Familia
program and the data, explain the estimation metloggt, and present the results. A

final section summarizes the paper and providegesigpns for future research.



. Literature Review

Parker, Rubalcava and Teruel (2008) review margiesithat analyze the impact
of CCT programs on schooling in Latin American amdther developing countries.
Maluccio and Flores (2004) estimate that NicaragR&d de Proteccion Sociptogram
raised enrolment by 17.7 percentage points, ineckdaily attendance by 11 percentage
points, and raised retention rates by 6.5% fodcéi in grades 1 to 4 in that country. In
Honduras, th@rograma de Asignacion Familidrad positive, but smaller, impacts on
daily attendance and enrolment, and a small negafiect on dropping out, for children
age 6 to 13 (Glewwe and Olinto, 2004). AttanaBitzsimons and Gomez (2005) found
that Colombia’d~amilias en Acciornncreased enrolment for children age 12-17 but had
no effect for 8-11 year old children. Schady amdujo (2006) estimated a positive
impact of Ecuador'8ono de Desarrollo Humangrogram on enrolment. Two programs
outside of Latin America focus on girls’ educatiddhandker, Pitt and Fuwa (2003)
found that a CCT program in Bangladesh increasealreent for 11-18 year old girls,
while Filmer and Schady (2006), estimated thatlgean Fund for Poverty Reduction
program in Cambodia increased secondary schosl gimtolment and attendance.

Many, if not most, studies examine Mexic&sgresa/Oportunidadegrogram.
Behrman, Sengupta and Todd (2000) found that reased enrolment for 12 to 14 year
old girls but had no significant impact for younghildren; they attribute the latter to the
already high enrolment rates for younger childiiémey also found, for 11-15 year old
children, a significant reduction in the schoolgap (the difference between actual grade
attained and the grade a child would have attaiaedhe or she entered school at age six

and progressed one grade per year). Schultz (26043 a strong positive effect of



Progresaon girls’ and boys’ enrolment, with a strongereetffor girls. Dubois, de
Janvry and Sadoulet (2004) estimate Praigresaincreased children’s probability of
staying in school, and grade progression and pyimampletion, but reduced grade
progression at the secondary level. Skoufias amkieP (2001) found th&rogresa
significantly increased enrolment and reduced egmpént among both boys and girls.
Unlike the extensive research on MexicB®gresaprogram, studies of Brazil’s
Bolsa Escola/Familiare rare, perhaps because it was not implemestadandomized
trial. Bolsa’sfirst evaluation, by the World Bank (2001), focdsmn its operation in the
Federal District (which is Brazil's capital, Braajl in 1995 and 1996. This study simply
compared beneficiaries and non-beneficiaftesdsaappeared to reduce dropping out by
6 percentage points and increase grade promoties by 8-10 percentage points, but
had little effect on students’ test scores. Y&t study has several shortcomings. First,
and most important, it did not account for initisiferences across beneficiaries and non-
beneficiaries. Second, it was conducted in thé&a@a@ wealthy area that is not
representative of Brazil. Finalljolsahas changed since 1996, as explained below.
Bourguignon, Ferreira and Leite (2003) used Braaihousehold survey data
from 1999 to estimate a model of household behawibich they use to simulate the
(future) impact oBolsa Escola/Familia They estimated that it would induce most
eligible out of school youths to enroll in schodet they caution that their results
depend on their technical assumptions and so peawitly “orders of magnitude for the
likely effects of transfer programs of tBelsa Escolaype.” This paper, while an
interesting research exercise, yields only rougimeses of the impact of trgolsa

program. Some assumptions needed to estimatedtielpfior example that children not



in school who work outside the home do no householk (p.237), are doubtful. At
best, this paper provides only rough estimatéBatéa’simpact.

Cardoso and Souza (2003) and Ferro and Kassoub)2@bh estimate th&olsa
Escolahas a large positive impact on enroliment. Yehhsed cross-sectional data and
did little to control for selection into the progneand, more generally, omitted variable
bias. Also, both used data from 2000 (Demogra@eicsus) and 2001 (PNAD, the
National Household Sample Survey), before the pinogvas greatly expanded.

A very recent study by de Janvry, Finan and Sad@2097) finds thaBolsa
Escola/Familiareduced dropping out by 8 percentage points liihdt affect repetition.
Yet this analysis is limited to 5 states in Norstearazil, and has a much smaller sample
of schools than the data used in this paper, widdhces the precision of the estimates.
Their data also lack some key variables, suchuakest race; the estimates presented
below often vary by race.

In summary, while th&olsa Escola/Familigrogram is the world’s largest CCT
program (see below), there is very little reseanclit. The research to date suffers from
estimation problems, data that cover only a snaall pf Brazil, and (in most cases)
analysis of the earliest version of the prograrhe @nalysis in this paper uses 8 years of
nationwide data, including 5 years when the prognas operating nationwide and

develops an estimation procedure that minimizegla wariety of estimation problems.

[ll. Description of Bolsa Escola/Familia Program
The first twomunicipios(similar to U.S. counties) to implement BraziBslsa

Escolawere the cities of Brasilia (the Federal Distrat)d Campinas (in S&o Paulo



State). These programs, which began in 1995, geovcash payments to poor families
with children from age 6 to 15 conditional on thabtéddren enrolling in school and
attending at least 85% of school days. By 1998 6@enunicipiosin seven states (out of
26 plus the Federal District) had similar programg, this was still only 1% of Brazil's
5,500+municipios

Given the program’s popularity, and positive evatues of other CCT programs
in Latin America, President Fernando Henrique Csotogovernment created the
FederaBolsa Escolgrogram in April, 2001. By the end of 2001, ngd&Imillion
families in over 5,00@nunicipios(out of 5,560) were receiving payments. In 2003,
President Luis Inacio Lula da Silva expandsdsa Escolao other types of households,
and renamed Bolsa Familia Benefits were extended to poor families withaan O to
5 years old or with a pregnant or breastfeeding ammand to all “very poor” families
(even those without children). By 2007, over 11llian families (about 46 million
people, one fourth of Brazil’'s population) receig&ualsapayments. The government
budget for the program was over 7.5 billion Realso(t 4 billion U.S. $) in 2006, which
was 0.35% of GNP. This is larger than MexicB®gresaprogram, which served about
4 million families and cost U.S. $2.2 billion in @0 (de Janvry and Sadoulet, 2006).

To qualify forBolsa Escola/Familiaa family’s monthly per capita income must
be below 120 Reais (about 60 U.S. $), that is beloerhalf of Brazil’s minimum wage.
Those with monthly incomes from 60 to 120 Reaisedigible if they have either
children under 16 years old or a breastfeeding@gmant woman. Those with monthly
per capita incomes below 60 Reais are classifiaggspoor and receive payments even

in the absence of children or a pregnant or breadihg woman. Families with a per

! The program was expanded in March 2008 to incliiiand 17 year old children.



capita income from 60 to 120 Reais per month recéfvReais per month per
beneficiary (either a child below age 16 or a peagror breastfeeding woman), up to a
maximum of three (to avoid incentives to increastility).? Families with monthly per
capita incomes below 60 Reais receive 50 Reaimpath plus another 15 Reais per
beneficiary (up to three). To receive the 15 Rezash child age 6 to 15 must be enrolled
in school and attend at least 85% of school deaah pregnant or breastfeeding women
must obtain prenatal and postnatal health carecssivand children age 0 to 7 must have
all recommended vaccinations.

To enroll in the program, families must fill out application, available at the city
hall of theirmunicipiq that requests information on income and housetmhdposition.
The information determines admission to the progsubject to thenunicipio’sbudget
for the program. That budget is set (and financed) by the Fedgoalernment, based on
the estimated number of poor families in eaamicipig as derived from the population
census and recent household surv@®gs@uisa Nacional por Amostra Domicilios
PNAD). Bolsa Familiapayments are usually given to a woman in the Hoaldeusually
the head or the head’s wife, through a bank cadalise studies show that women are
more likely to use additional income to improveitti@amilies’ wellbeing. Soares, Ribas
and Osorio (2007) argue that this process for satpbeneficiaries may allow ineligible
families to obtain benefits because the data ompipéications are not verified.

AlthoughBolsa Escola/Familias often viewed as a program operated by schools,

in fact schools have no role in funding or impletnagnthe program since funding comes

2 payments were raised in 2007 and 2008. The dumenthly payment to very poor families is 62 Reais
The monthly payment per child is 20 Reais for aleifdup to age 15 and 30 Reais for children ager 16 o
% de Janvry et al. (2005) report that in almostralhicipiosthe number of potential beneficiaries greatly
exceeded the number of beneficiaries they could fuith the budget allocated by the central govemmme



from theMinistry of Social DevelopmeandBolsais implemented by theunicipio
government. Thus schools have no incentive toapat information on the program (or
on anything else) in order to gain some type ofjmm benefit (though schools could

misreport information to benefit a student’s farily

IV. Data Available

The main data source used in this paper is Brazibmol census. Each year it is
administered to over 250,000 public and privateets) from preschools to high schools.
These schools enroll 53 million students and empdaymillion teachers. The main
education outcomes in this census are enrolmenppirg out, and grade promotion and
repetition. It also collects school characterigtta, including the existence of a library,
a computer lab, an internet connection, a sciesizednd a gymnasium, as well as school
participation in government transport, meal, textg@and income transfer programs.

The school census data from 1998 to 2005 were taser@ate a panel of schools.
Table 1 shows the number of schools (public andape) in each census. The focus is on
children in grades 1 to 8, which includes the ag®e eligible to receivBolsabenefits.
Schools can have grades 1 to 4 or grades 5 tol#tbr as well as preschool and/or higher
levels (high school, vocational classes, etc.)e ffird column shows the number of
schools with grades 1-4 or 5-8 (or both). Oveletitmat number steadily declines,
reflecting Brazil's demographic trends (lower fity) and its policy of merging small
schools to create larger ones and closing schoddad physical condition. Although the
number of these schools fell by about 50,000 fr@®8lto 2005, the number of preschools

and high schools increased, so the total numbscladols dropped by only about 20,000.



The last column in Table 1 shows the panel datéossthools with grades 1-4
and/or grades 5-8. In 1998, Brazil had 187,514 slshwith those grades. Of these,
174,153 could be matched (by school ID codes)e&d 88,475 schools in 1999 census.
Non-matches reflect new schools, schools that wlesed or merged into larger schools,
and school code errors. Each row in Table 1 shwwsthe panel set becomes smaller as
another year is added. In 2005 there are 136,dldio$s with grades 1-4 or 5-8, of which
107,243 have data for all years from 1998 to 20B&or students rarely enroll in private
schools, an@olsa’sincome limits effectively exclude families wealtbgough to enroll
their children in those schools, so the rest ofpidweer focuses on public schools.

Table 2 shows selected school characteristics 888 to 2005 for public
schools with grades 1-4. Average total enrollngdiined from 135 to 110 over those
years, reflecting demographic trends and redugeetiteon. The grade promotion rate is
the percentage of students who, based on acadeniccipance, advance to the next
grade; thus it is an indicator of academic perforoga This rate increased from 68% in
1998 to 73% in 2005, which may indicate better aoaid performance but also reflects a
policy of “social promotion”). The dropout ratdé fraction of enrolled students who
leave school before the end of the school yedrklfelrply, from 14.5% to 8.9%. Class
size decreased modestly, from 27.5 to 24.5. AmaHacational outcome of interest is
age-grade distortion. In Brazil, students usuatytgrade 1 at age 7, so they should
finish grade 4 at age 11 and grade 8 at age 1&udent who finishes grade 4 or grade 8
at an age above the “correct” one has age-gratlatiti;. The percentage of grade 4

students with age-grade distortion also decredsmd,57% in 1998 to 37% in 2005.



Table 2 also presents indicators of school qualiy participation ifBolsa
Escola/Familia Since 1998 the percentage of teachers withlagmbtegree increased
dramatically, from 8.4% to 26.2% in 2005. The &iaility of computers, printers and
computer labs also increased rapidly. The lastroalshows school participation in the
Bolsaprogram (more precisely, the percentage of schreplsrting that one or more
students participate Bolsg, which is available starting in 2001. In thaayeonly 23.5%
of schools reported student participation in thegpam. This increased sharply in 2002 to
84.7%, after which participation slowly increasesiching 90.8% in 2005.

Table 3 (top panel) shows several school charatitesiin 2001, for all public
schools with grades 1-4 and separately for schefsand withoutBolsastudents. This
demonstrates that simple comparisons across sciwgbland withouBolsastudents can
yield implausible results. The year 2001 is shdwoause it has the least lopsided
proportions of schools with and without studentthm program. Total enrollment and
grade promotion are lower, and the dropout rakegker, inBolsaschools, so this simple
comparison suggests that the program reduced eraailand grade promotion and
increased dropping out, which is doubtful. Theiobs explanation is th&olsais
targeted to poor children, who have lower initidbeation outcomes. Table 3 also shows
that schools witlBolsastudents have fewer college-educated teacherqudens,
printers and computer labs. Only students per @ass is similar for the two groups.

The data in Table 2 suggest that Bedsaprogram raised enrollment and grade
promotion, and reduced dropping out, in school&gides 1-4. First, average school
enroliment dropped by 4.0 students from 1999 td20@fore the program was expanded

to a national scale. In the two yeardBolsa’smost rapid expansion (from 2000 to 2002)
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total enrollment dropped by only 3.1 students fi2000 to 2001 and by only 2.6 from
2001 to 2002. From 2002 to 2005, the program exg@adslowly, and the annual drop in
enrollment increased to about 4 or 5 students gar. yTurning to grade promotion, the
rate was about 69% or 70% from 1998 to 2000. dhtimcreased to 72.4% in 2001 and
73.0% in 2002, the years Bblsa’srapid expansion. The rate stayed at about 738 fro
2002 to 2005 (except for 2004, when it was 71%halfy, dropout rates were 13% or
14% from 1998 to 2000, and then fell to 10.6 in2@0d 9.5 in 2002, after which they
fluctuated between 9% and 10%. Overall, for akkéheducation outcomes trends suggest
improvements during the two years the program eagdmost quickly.

Next, consider public schools with grades 5-8. ikénthe trend for schools with
grades 1-4, Table 4 shows rising enroliment frord8l® 2000, followed by a decline.
Also, unlike schools with grades 1-4, grade proomthanged very little, with no clear
trend. Yet the dropout rate has a pattern simil@hat for schools with grades 1-4; it
decreased from 13.6% in 1998 to 9.1% in 2005. &ttedper classroom is higher in
schools with grades 5-8 than in schools with grddésbut in both schools it steadily
decrease over time. Finally, as in schools witidgs 1-4, the age-grade distortion rate
steadily decreased from 56% in 1998 to 38% in 2005.

The percentage college-educated teachers in mdilmols with grades 5-8 is
much higher than in those with grades 1-4, anacitaased from 62% in 1998 to 80% in
2005. There was also a sharp increase over tirtieipercentage of those schools with
computers, printers and computer labs, as wasfeesnohools with grades 1-4 (although
in any year the percentage of schools with grad@svih these resources is much

higher). Finally, the percentage of schools withdgs 5-8 reporting one or more
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students in th&olsaprogram was only 13% in 2001, but it increased@lgao 76% in
2002, after which it slowly increased, reaching 8&8%005.

The second panel of Table 3 compares public schathisgrades 5-8 in 2001, by
whether they have students benefiting flBaisa Escola/Familia As in schools with
grades 1-4, schools wiBolsastudents have lower enrollment and grade promatiwha
higher drop out rate. While their student-teachép is somewhat lower, they have
fewer college-educated teachers, computers, psiatedl computer labs. Again, this
likely reflects thaBolsais targeted to poor children, who are disadvardagsg only in
terms of family circumstances but also by the dquali the schools they attend.

Finally, for schools with grades 5-8 the changesduacation outcomes over time
in Table 3 suggest th8blsaimproved education outcomes. This is hard to ifrifan
the enrollment data since its trend is quadragt gyade promotion jumped by almost
two percentage points in 2001, the first yeaBolsa'swide expansion. More persuasive
is the sharp decline in the dropout rate from 1133000 to 11.1 in 2001 and 10.3 in

2002; this occurred precisely for the two yearsmBelsaexpanded most rapidly.

V. Methodology

Let yist be an educational outcome of interest for chitdschools at timet for a
particular set of grades. In genesgl,is a function of child and household charactergstic
(denoted by the vectars), school and teacher characteristgg, (@nd whether thBolsa
program operates at tinhén the community where the school is locatBg, (neasured in

the school census by the school reporting one oe sindents participating Bolsg):
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Yist = f(Cist, Sst, Bst) (1)

To ease interpretation, redefine theands; variables as deviations from their meéns.
Assume that th& ) is linear, which is reasonable as long asi@efit interaction

terms between the various sets of variables atedad:

Yist = @'Cist + B'Sst + yBst + 8'(CistXBsy) + 0'(SsXBsy) + €ist (1)

wheresis; denotes idiosyncratic deviationsféf) from this linear approximation.

ThecisxBg; interaction terms are important, for two reasoRsst, the impact of
participating in the program could vary by childachcteristics. Second, not all children
are eligible forBolsg socis; could include variables that determine programilelity,
such as household income. This would not be nacggone had individual level data
for theBolsavariable,Bs; (recall that program eligibility varies over stade within
schools). Unfortunately, the data available attatschool level, sBs; must be specified
at that level. Yet, in principle, the interactitamm cisxxBs; captures variation in eligibility
at the student level @ includes student characteristics that determiiggodity.

The interaction term with school characteristg&sBs, may also be important
since (perceived) school quality may make schoaeemattractive. Yet the impact of

Bolsaon enrolment may be higher (a better school, coetbwith a transfer payment,

* Community characteristics, such as child wagesrgob prospects for educated adults, and locatést
in education, could be added to equation (1). Thabt done here to avoid notational clutter, badause
our data from Brazil include no community charaistezs. However, it is not difficult to include sl
variables in equation (1); they could be specifiethe same way the school variableg are specified.

13



persuades parents to keep a child in school) cerdlaetter schools are already highly
valued, so the transfer has little additional imtpéar higher quality schools.

A. School level Analysis.For school level estimation, sum equatiof) ¢veri:

Yst = @'Cst + B'Sst + yBst + 8'(CsXBsy) + 0'(Ss¥Bst) + &st (2)

Ng; Ng Nt
wherey, = 1/ Ng)D " Vi » € = W/ N)D Cp s &4 = /N &, andNgt is the number
i=1 i=1 i=1

of students in schoalat timet. Sincecs; andss; are deviations from their means,
measures the impact of theailability of theBolsaprogram on thaveragestudent in an
average school, aridand® measure how this average impact varies by chitdsehool
characteristics, respectively. Note thabesnot measure the (average) impact of
participatingin the program, and the analogous point hold$ famndé.

If data were available for all variablesdgandsy, OLS estimates of equation (2)
would be consistent estimatesypd and@. Yet manyc andss; variables are unobserved.
For examplegs; could include child innate ability and parentaités for schooling, and
st could include principal and teacher motivatioro see the implications for estimation,

modify (2) to distinguish between observed and geoled variables ios;;andss;:

Yst = 0/Cstta* 'Cst* + P'SseB* 'St + yBst + 8'(Csp¢Bsy) +0*'(Cst*™% Bsy) + 0'(SstxBsp)+0* (St Bsp) + &5t (2)

= 0/Cst + PB'Sst + yBst + 0'(CsXBsy) + 0'(SsXBsy) + [0 'Cst* + PF'Sst* + 0% "(Cst*X Bsy) + 0% '(Ssi*x Bgy) + &5

Asterisks denote unobserved variables (and theocated parameters), and variables

without asterisks now denote observed variabled (fagir parameters have no asterisks).

14



The second line of (Rshows that, for estimation, all unobserved vdesitbecome part
of the error term.

Consistent estimation of equatiorl)(By OLS requires the term in brackets to be
uncorrelated with all observed variables, whichnskely. First, the availability oBolsa
at any school may be affected by unobserved cbifj &nd school £*) characteristics.
For example, community leaders had to make efforisiplemenBolsain their
municipios and such leaders may affect unobserved schotddesistics. AlsoBolsa
was implemented more quickly in communities wittv leducation outcomes (see Table
3), outcomes that may reflect unobserved schookhild characteristics.

Second, th8olsavariable Bg;, increases over time (see Tables 2 and 4). Some
elements of observed child and school charactesistt andss;, could also increase (or
decrease) over time, and for those variables thme sgould be true of their interactions
with Bs;.  Sinceunobservedhild and school characteristics can also charngetone, so
the term in brackets in equatiorf)(Rould slowly increase (or decrease) over timenete
all elements irts* andsi* have a mean of zero; this leads to correlatiamwben the
error term in (2 andBs; (as well as some elementsogf Ss;, CstXBst andssxBsy).

To remove bias due to correlation®f (and other observed variables) with the
unobserved determinantsyefone could find instruments for the observed vaesbut
no credible instruments are in our data. Insteadapproximate all unobserved variables

by school and time fixed effects, plus state-spetine trends. That is, assume that:

Cst* = Ocst+ Tt t+ e Xt +1Mc st (3)

S = Gsst Tstt s Xt + N st
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Essentially, equation (3) decomposes all varialles* and ssi* into a (time invariant)
school fixed effectd), a time fixed effectd) that does not vary over schools, a time trend
that varies over Brazil's states but not over sthaathin statesz#xt, wherej denotes
state), and white noise deviations from these fisielcts and trends){s;andnys.s).”

Inserting the expressions in equation (3) intouhebserved terms (other thay)

in equation (2 yields the following:

a* 'Cof* + B*'Sst + 0% "(Csr X Bey) + 0*'(Ss*x Byy) 4)
=ostnt ”jxt + nst t o* '((Gc,s + 1ot 7fc,j>(t + ﬂc,sbest) + 0* '((Gs,s"' Tstt 7Ts,jxt + TIs,sbest)

=05+ 1t + mXt + nst+ 05)Bst T TyB)Bst + 7i(3)XtXB st + #7518 Bst

whereos = a*'6. s + B*'6s s (a school fixed effecty; = a* 't + B* 15« (a time fixed effect),
7 = (a*'nc; + P* '), SO ther; terms allow for separate time trends in each eizBs 26
states (and the Federal District), agd= o* st + st 1N additiongse) = 0*'oc s +
0*'0s s TyR) = 0% Tt + 0% 15, myR) = 0% "M + 0% 'ms j, andysye) = 0* M st 0*Msse The
termaogg) is an unobserved school fixed effect that “turnsanly when students
participate in théolsaprogram; the program’s impact could vary in unobseé ways by
interactions with (time invariant) unobserved cladltl school characteristics. The term
e) allows the time fixed effect to differ for schoaelsth and withouBolsastudents.
Therg) term is for a time trend that is in effect onlyevithe program is operating; it

allows the impact oBolsato change over time, at different rates in eaatestue to

® Our estimates use two time trends for each staefor schools where students began participating
Bolsain 2001 (“early adopters”) and one for schools sgtstudent participation began in 2002 or later.
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changes in unobserved child and school charactsrisiat influence that impact.
Finally, #syg) is random noise.

Inserting (4) into (3 gives the equation estimated in this paper:

Yst = 0/Cst + B'Sst + yBst + 8" (CstxBsy) + 0'(Ss%Bsy) + 05 + 7 + Xt + 75t (5)

+ o5(8<Bst + 7y)Bst + 7j(B) Xt XBst + #75t8)<Bst + &5t

The intuition behind this estimation method is@fofvs. Implementation of thBolsa
program,Bs, may be correlated with child and school charésties, and with changes in
those characteristics over time, but these chastgasid be very gradual and so are
controlled for in the regression by adding schoa ame fixed effects and state-specific
time trends. In other words, once one conditianghese fixed effects and time trends
Bs, and all other observed variables, are no longeetated with the remaining random
error termsysy, est andysye), all of which are assumed to be white noise.

There remains, however, one estimation problemstheol fixed effects that
interact with theBolsaprogram ssigyxBst, are, in effect, a set of school dummy variables
that, when summed, equay, soy, the average impact 8olsa is not identified. This
also occurs for the year fixed effects that intevdith Bs. To resolve this, recall that the
means ofs* andsy* are zero, so one can constrain the meamg@fandzg, to be zerd.
While this constraint is easy to impose for thefyear fixed effects (2001 to 2005), it is
extremely difficult to impose for the over 100,08thool fixed effects. Failing to impose

this constraint is most likely to cause bias inneates of6 and0. To see why, suppose

® This constraint cannot be imposed if some schueler have students who participat®uisa but in
fact almost 98% of the schools in our sample HBolsastudents for at least one year.
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there are no interaction effects in equations (2) @), s06 =0 =6* = 0* = 0. Then

oseBst + T®)Bst + )%t B st + 71sy3%Bst drops out of (4) and (5) and one needs to control
only foros + 7 + mxt + s, Which one can do by standard fixed effects edtona It is

the estimation of interaction effects that generaigyxBs;, and the inability to constrain
the sum of these effects to be zero could leaddorisistent estimation of observed
interaction effectsd and@). Thus, while estimates gfare unlikely to have large biases,
estimates 06 and0 may be seriously biased and so should be treatadccaution.

Finally, this approach can be modified to makeadtenflexible. First, state-level
time trends need not be linear; for examplis, still identified if trends are quadratic.
Second, the full impact of tH&olsaprogram may not be felt in its first year. Ennadint,
grade promotion and dropping out in any year caldd be affected by whethBolsa
operated in previous years, since learning accussita/er time and because adding or
losing students in one year has implications fturieleducational outcomes. This can be
checked by adding lagged terms, denotefi;as Bs .o, etc., to equation (5).

B. Municipio Level Analysis Our analysis of the school level data is hampbésed
the fact that th&olsavariable measures only the existence of that pragso it only
estimates the impact of tlaailability of the program. Fortunatelgpyunicipiolevel data
exist on the number of households participatinBatsa which allows for estimation at
themunicipiolevel of the impact oparticipatingin the program.

To usemunicipiolevel data, replacBs, the dummy variable indicating program

availability in equation (7, with Bis, the indicator of studemts participation inBolsa

Yist = @'Cist + B'Sst + yBist + 8/(CistXBist) + 0'(Ss%Bisy) + ist a1
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Sum this over students within eatiunicipioto obtain anunicipiolevel equation:

Ymt = @'Crt + B'Smt + yBmt + 8'(CtXBmy) + 0'(SmeXBmy) + emt (6)

wherecms, S Bmt @andem: are averages over studentsrinnicipio mat timet.” Unlike By

in (2), Bmtis not binary; it is the fraction of students imanicipioparticipating inBolsa®
As with the school level regressions, one musbactcfor the many unobserved

Cm: @andsy variables. The same estimation method used ésc¢hool level regressions,

adding school and time fixed effects and statel lieves trends, can be used here.

VI. Results

This section presents estimateBofsaEscola/Familias impact on enroliment,
grade promotion and dropout rates in Brazil. Tihst subsection presents school level
estimates, and the second presemisicipiolevel results. Following the methodology of
Section V, all regressions include year fixed éfgschool omunicipiofixed effects,
and state level time trends. For the school lesglessions, each state has two time
trends, one for schools where students began ipatiftg inBolsain 2001 and another
for schools where students first participated iQ20r later. This allows “early” adopters
and “late” adopters to have different time trerfsisice almost alnunicipioshad students

who started participating in 2001, thrunicipiolevel regressions have only one state

" In fact, CXBuy ands,xBy, only approximate thenunicipiosums oftisxBis; andssxBis;; this should have
little effect on estimates & and6. As explained above estimatessadind® must be interpreted cautiously.
8 More precisely, thenunicipiodata are the number of households that participates programs, and the
variable in themunicipiolevel analysis is the proportion of households faaticipate in thé&olsa

program. This is highly correlated with, but notetty equal to, the proportion of students whoipgrate.
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level time trend. Finally, eight additional natsdtime trends are added, based on school
enrolliment in 1998. This controls for Brazil’s myl of merging small schools to create
larger ones, which causes smaller schools’ enraoltriteincrease more rapidly over time.

A. School Level RegressionsTable 5 shows basic estimates of the impact of
theBolsaprogram on (log) enroliment, dropping out and gracomotion of children in
grades 1-4. The top panel has the simplest spattdn. The estimated impact for all
three outcomes is highly significant, with the ested sign. Schools with students
enrolled in theBolsaprogram have 2.8 percent higher enrollment, a ta&epout rate
(by 0.31 percentage points), and a higher gradetion rate (by 0.53 percentage
points). The estimated impacts are slightly smaltiet still highly significant, if the state
level time trends are specified as quadratic, ratian linear (not shown in Table 5).

TheBolsavariable equals one if at least one child in abstparticipates in the
program, so those estimates are average effeatabwhildren in schools where at least
some participate; thus they estimate the impattiedvailability of the programnot the
impact ofparticipatingin the program. Only about one third of childrerBrazil
participate irBolsa® so the assumption that non-participants do no¢fitsmplies that
the impact on participants is about three timebérighan the estimates in Table 5.

It is possible that other, unobserved changes cedun schools around the time
theBolsaprogram was implemented that affect these threeattbn outcomes and are
not adequately captured by the control variablesl uis Table 5, which can lead to biased
estimates. To check this possibility, considerfitg three years of data, from 1998 to

2000. If there are unobserved changes that aréytghrelated with student participation

® According to the 2004 PNAD, Brazil had about 3@iiion children age 6-15 in 2004. Approximately
11.1 million were in families who participated metBolsaprogram.

20



in Bolsa in some schools wheBolsaparticipation began in 2001 these unobserved
changes occurred in 2000, while in others they wedun 2001 and in still others in
2002. This implies that, using only the first tangears of data, regressing these three
variables on a “fake” variable that equals zeroalbschools in 1998 and 1999 but equals
one in 2000 for the schools that Hadlsastudents in 2001 (and equals zero in 2000 for
schools withouBolsastudents in 2001) would lead to a significant ictpz the “fake”
variable. This is done in the second panel of @&bl The coefficients are much smaller
than theBolsacoefficients in the first panel (an order of magde smaller for two of the
three), and all are statistically insignificanthig suggests that tigolsaprogram itself,
and not some unobserved school or community variedrrelated witlBolsa is causing
these changes in school enrollment, dropping oditgaade promotion.

Another robustness check is to discard the data@ofi. The school census data
used here do not match the Ministry of Social Depeient data on the extent of program
participation in that year. Some school principabsy have under-reported student
participation inBolsain 2001 because that was the first year the satewus asked
aboutBolsa and in that year (unlike in later years) the goesdid not contain the word
Bolsa™ If the principals understood the question bétte?002 and later years, dropping
the 2001 data may yield more accurate resultss iBléxamined in the third panel of
Table 5. The estimated impactsBiflsaare somewhat larger (in absolute value) than in
the first panel. While this suggests that scheowigipals made errors when filling out the
2001 census form (random errors would induce a#tiéoni bias when the 2001 data are

retained), another possibility is that the progtsas cumulative effects; for schools

9 The school census has a question asking prin&tpahark what programs exist at their schoolser@h
are 15 choices, each with a box for the principahtrk. In 2001, the box for tigolsaprogram had the
label “minimum income program”. In 2002 and latiewas “minimum income progralBoblsa Escola
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whereBolsabegan in 2001, thBolsavariable for 2002 reflects two years of operatédn
the program, and if the program has cumulativecesfthe estimated impacts will
increase when the 2001 data are excluded. Indeea is clear evidence below that
Bolsadoes have cumulative effects for all three edoocatutcomes.

Another potential problem is omitted variable bidsspite using school and year
fixed effects, state level time trends, and tineadis by initial level of enroliment, student
participation in théBolsaprogram may be correlated with trends in schoatatteristics
that directly affect education outcomes. The folldst) panel of Table 5 examines this.
Adding eight school characteristics, plus the propo of female students, yields
estimated program impacts almost identical to thosee first panel. In general, these
school variables are highly significant and hawedRkpected signs. The main unexpected
finding is that a program that provides computeenss to worsen outcomes; this may
reflect the targeting of this program to poorlyfpeming schools.

The estimates in Table 5 are averages allestudents in schools where one or
more participate iBolsa These effects are likely to vary over childr@rce only poor
children are eligible (though this is not strictigforced; see Soares et al., 2007) and
because the program’s impact may vary over paaitg Overall, one would expect
Bolsato have a strong effect on children from disadagatl families. To check for such
heterogeneity in effects one can interactBbésavariable with student characteristics.

Unfortunately, the school census data have onbetstudent variables: sex, race
and age. The first two indicate the number of fiemialack, mulatto, East Asian
(“yellow”) and indigenous students (white is theitted category) in each. The race data

are available only for 2005, yet the racial composiof schools is likely to change very
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slowly over time. While school fixed effects pnedé using race variables as regressors,
but they can still be interacted with tBelsaprogram variable.

The age variable can be used to calculate the g&exrge of students entering
grade 1, which is an indirect measure of househeltsomic status; households with
limited resources and/or parents with lower tagiegducation tend to delay enrolling
their children in school® This variable was constructed by calculatingaterage age
of students in grade 1 and subtracting the gragpdtition rate. Since grade promotion
is one of the dependent variables, this age variadnist be “purged” of any effect of its
opposite, repetition, on the average age of grastadents. Because tBelsaprogram
could affect this variable, all interactions useuvalue in 1998, befor®olsabegan.

Table 6 presents results that interact these chédacteristics, and the school
characteristics in Table 5 (since the program irhpay vary by school characteristics),
with theBolsavariable. Overall, the school variable interagctiandicate that thBolsa
program has stronger effects on enroliment fordbeithools, amplifying inequities in
observed school quality indicators.

Turning to the child variables, schools with momsghave higher enrollment,
and the program is more effective at promoting kmemnt in schools with more girls;
this implies thaBolsahas a larger impact on female students. The pcesef more
“delayed enrollment” in grade 1 significantly reés8olsa’simpact on enrollment. To
the extent that this variable indicates familiehwow income or other disadvantages
(such as less educated parents or malnourishmeatrlychildhood), the program is less

effective at inducing disadvantaged children ta#mn school. This negative interaction

™ In the 2004 PNAD, among poor families (<120 rems capita per month) 21.8% of grade 1 students
were 9 years old or older, while in non-poor fagslthis figure was only 12.8%.
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could also reflect that children who enroll at tzdges are older and so have a greater
opportunity cost of time in school that in turnweds the impact @dolsaon enrollment.

Brazil's many ethnic groups differ in many ways;luding education outcomes.
The 2004 PNAD reports that white children age Ha%e school enrollment rates of
97.3%. The rates for blacks, mulattos and indigerahildren of that age are lower:
93.6%, 95.2% and 89.6%, respectively. The raté&man children, 97.6%, is slightly
above that of white children. Table 6 indicatest Bolsais more effective at increasing
the enrollment of blacks, mulattos and indigendukicen than it is for whites, so it
appears to equalize enrollment by race. Surpligiftgalso increases Asian student
enrollment, again relative to whites, even thougeA enroliment rates are not below
those of whites (although among the poor, thefatésians, 93.5%, is lower than for
whites, 96.0%). These impacts are large; WBidsds average impact is to increase
enroliment by about 2.6 percentage points, thesam® in enroliment for schools where
all students are black is about 13 points (abo% d0the students are black, so the black
variable when all students are black, measureddasiation from the mean, is 90, and so
the overall impact is 0.026 + 0.0011*90 = 0.12S)milarly, the impacts on schools with
all mulattos and all indigenous are about 4 angdrSentage points, respectively
(mulatto and indigenous students constitute 50%2&8aaf all students, respectively).

Finally, Bolsds impact on enroliment is smaller in relativelyda schools (as
measured by enrollment in 1998). This is not ssimy because larger schools tend to be
in urban areas, where a larger percentage of ehnildre already enrolled.

Turning to dropout rates, the impact of Basaprogram varies little of school

quality indicators. Regarding child characterstiwhile girls are less likely to drop out
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of school,Bolsais less effective at reducing their dropping @etrhaps because they
already have relatively low rates. Yet it seemsaredfective at keeping children from
disadvantaged backgrounds (measured by the avagagehen starting school) in school
even though, as discussed above, it seems lessiwdfat inducing such children to
enroll. The negative impact 8olsaon dropout rates is weaker for blacks but stronger
for mulattos. The parameter estimate of 0.00bfacks implies thaBolsaslightly
increases the dropout rate by 0.1 percentage pioingsschool with all black students (-
0.524 + 0.007*90 = 0.104). Perhaps increased lemeal for relatively weak students
leads, in later years, to increased dropping out.

Finally, consider grade promotion. Overall, thesipwe impact of the program is
weaker in schools with better school quality intica. Girls tend to learn more in
school, as measured by the grade promotion rateéhbyrogram’s impact on their
promotion rates is smaller than it is for boys.e ositive impact of the program on
grade promotion is somewhat smaller for studewis fdisadvantaged backgrounds (as
measured by average age at enrollment), blackgiendus students, and Asians. One
possible explanation for the smaller effects fast students is that increased enrollment
for these groups brought in relatively weak studewho are more likely to repeat.

The estimates thus far implicitly assume that thpact of theBolsaprogram
does not depend on how long it has been in plaet.impacts may accumulate over
time as students are “treated” for many years.léeldbnvestigates cumulative effects by
lagging theBolsavariable as far back as three years. For aletbependent variables,
the impacts accumulate over time, peaking aftery2e8s. More specifically, the impact

on enroliment is a 2.8 percentage point increase ahe year, a 4.3 point increase after
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two years, and 5.5 points after three years. AssgithatBolsaaffects only students
who actually participate in it (about a third of students), these results indicate that,
over the long-runBolsaraises participants enrollment by about 17% peeaggnpoints.

For dropping out and grade promotion, the estimattisate thaBolsareduces
the dropout rate by 0.30 percentage points afteryear and by about 0.54 points after
two years. If the entire impact is concentrategarticipants, the program reduces the
dropout rate among participants by 1.6 percentageg Finally, the estimates show
thatBolsaraises the grade promotion rate by about 0.5 ptage points after one year
and by nearly 1.0 points after two years, and assgithat only participants are affected
implies that, in the long-run, the program raisagipipants’ grade promotion rates by
about 3 percentage points.

The estimated impacts of tB®lsaprogram on grade 5-8 students are shown in
Tables 8, 9 and 10. Table 8 repeats, for theskests, the regressions in Table 5. The
sample is only about a third as large, since thezdewer (but larger) schools at higher
levels of education, but it is still very large:caib 182,000 (nearly 23,000 schools over
eight years). In the simplest specification (tam@ of Table 8), thBolsaprogram
appears to raise enrollment by 3.2 percentageawttich (assuming all the impact is
concentrated on the third of the students who @pétie) implies an (average) enroliment
increase of about 10 percentage points for padicig students. The results also indicate
thatBolsareduces dropout rates, and raises grade promeaties, by about 0.3
percentage points (average over all students)bgradbout 0.8 percentage points among
participating students. The enrollment and drogstimates are very similar to those in

Table 5, but the impact on grade promotion is dwlf as large. This may reflect the fact
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that promotion rates in grades 5-8, at 90%, arbdrithan the grade 1-4 rate (about
82%), leaving less room for improvement.

The second, third and fourth panels in Table 8 kliee robustness of these
results. As in Table 5, the second panel useake*Bolsavariable to check whether
the estimated impacts in the first panel are ddtoething else. Again, there is no
evidence that the first panel results are biadéuhwagh the dropout and grade promotion
estimates are not very precigeThe third panel drops the 2001 data. In twchode
cases (the exception being enrollment), the abseliue of the coefficient increases
somewhat, as in Table 5. The log enrollment esérdacreases by a small amount. In
any case, the first panel results are clearly nged by the 2001 data. Finally, the last
panel in Table 8 adds several school variables¢onhether doing so affects estimates
of Bolsa’simpact. Again, the estimated impacts are unadtebly adding these variables.

Table 9 examines whether tBelsaprogram impacts vary by school and student
characteristics. For enrollment, three school lavelractions have significantly positive
effects, and two are significantly negative; in tast to grades 1-4, for enrollmedolsa
does not amplify existing inequalities in obsenreaibidicators of school quality. Yet for
the dropping out and promotion regressions it dgggeear to amplify existing inequities.

Turning to student variable interactio®glsa’spositive impact on enrollment is
even stronger for both girls and children from disantaged backgrounds (measured by
delayed enroliment). All three ethnic groups wehatively low enroliment (black,

mulatto and indigenous) also had larger than aeeeagollment impacts. Finally, as for

2 The coefficient estimate for enrollment in the fmmel would still be highly significant in termbtbe
standard error in the second panel, but this ishetase for the dropping out and promotion resjpes.
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grades 1-4 the program impact is smaller for lasgéools, again probably indicating
that urban schools already have high enroliment.

For dropping out, the negative program impactnsnger for children from
disadvantaged backgrounds (measured by delayetineand) but weaker for black,
mulatto and indigenous students, which occurregl fumlblacks in grades 1-4. Perhaps
higher enrollment for these groups in grades 1uéea more dropping out in grades 5-8.
For grade promotion, there is no differenc®olsa’simpact by sex, but disadvantaged
students seem to benefit more. The three disadgadtethnic minorities (black, mulatto
and indigenous) seem to benefit less in termseif tharning, which is consistent with a
smaller program impact on their dropping out ang engain reflect weaker students.

As in grades 1-4, the full impact of tB®lsaprogram for grade 5-8 students may
not be felt during its first year. This is exandna Table 10. As in grades 1-4, the
impact on enrollment accumulates over three yelrshe first year, enrollment rises by
3.0 percentage points, but after three yearsasigy 6.5 points. The impact on dropping
out also accumulates over three years, but thedtaaae less precisely estimated. In the
first year the dropout rate falls by about 0.3 patage points, and after three years it
falls by 0.4 or 0.5 percentage points. In confr@stpromotion there is no accumulative
effect, unlike the pattern estimated for grades 1-4

B. Municipio Level Regressions.As Section V explained, alternative estimates
can be obtained at timeunicipiolevel. We averaged student and school charatitsria
eachmunicipioto create anunicipiopanel from 1998 to 2005. It was merged with
Ministry of Social Development data on the percgataf families receivin@olsa

transfers in eachunicipia When newmunicipioswere created after 1998 by splitting an
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existingmunicipiq thesemunicipiosare recombined in the data to maintain a balanced
panel. Similarly, if neighboringnunicipioswere combined after 1998 into a single
municipiq thosemunicipiosare combined for all years in the data.

Tables 11 and 12 show the basic estimates ahtir@cipioregressions for grades
1-4 and 5-8, respectively. No results are showahdisaggregate the impact by school or
student characteristics; those estimates werelysaosignificant and displayed no clear
patterns. Lagged results are also excluded, siegewere either insignificant or had
irregular patterns (perhaps due to very high cati@h). In these regressions tBelsa
variable is the percentage of families (a proxytha percent of students) participating in
the program. Thus these are estimates of the ingbgarticipating in the program.

The top panel in Table 11, the simplest specifocatshows that a one percentage
point increase in participation Bolsaincreases grade 1-4 enrollment by 0.13 percentage
points, which implies that enroliment among pap&ting students increases by 13
percentage points. This is close to, albeit soméveinger than, the estimate derived from
Table 5 that the program impact on participan&4846 (2.8%x3). The top panel of
Table 11 also indicates that program participatemuces dropping out by 2.6 percentage
points and raises grade promotion by 2.6 pointses€ are also somewhat higher than
the estimates inferred from Table 5 (1.6 and Or@gyeage points, respectively).

The second, third and fourth panels of Table 1$gmwethe same robustness
checks done in Table 5. Creating a “faB#glsavariable for the year 2000 and estimating
its impact using 1998-2000 data yields insignificam at most marginally significant,
program impacts. The impact is much smaller inmitage for enrollment, and for all

three education outcomes the coefficient changgs sihus it seems unlikely that the
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first panel results are generated by an unobseraedble that is highly correlated with
Bolsa Dropping the year 2001 (third panel) has ligfeect on the estimated program
impact, and the same holds after adding severalosefariables (last panel).

For grades 5-8, all the estimated impacts in TaBlaave the expected sign but
only one, that for grade promotion, is significafithe imprecise estimate for enrollment
suggests that program participation raises pasditg enrollment by 5.8%. This is lower
than the 9.6% (3.2x3) effect inferred from the sitHevel results in Table 8. The
insignificant estimate dBolsa’simpact on the dropout rate suggests that program
participation reduces that rate by 0.6 percentageg slightly below the 0.81
percentage point (0.27x3) effect inferred from Ea®l Finally, the sole significant effect
in Table 12, that participation Bolsaraises grade promotion by 1.8 percentage points,
is about double the inferred impact of 0.84 (0.28x@m Table 8. Overall, these results,
while imprecisely estimated, are fairly similarttmse in Table 8.

Turning to the remaining panels in Table 12, tHaustness checks in the third
and fourth panels reveal no problems with the eg#s This same is also true for the
enrollment estimate in the second panel, which aagsthe 1998-2000 data, but these
three years of data produce statistically signifidepacts for dropping out and grade
promotion that have the opposite (and countering)itsign of the estimated impacts in
the first panel. It is unclear what generatesdlesinterintuitive results. In any case,
there is no evidence that the imprecisely estimegsdlts in the first panel are caused by
some unobserved variable that is positively coteelavith the program variable.
Perhaps the most prudent conclusion is thafrtheicipiolevel data yield little

information about the impact &olsaon the education outcomes of grade 5-8 students.
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VII. Conclusion

Brazil's Bolsa Escola/Familigrogram is the largest program in the world that
provide incentives for families to enroll their ldien in school. The impact of this
conditional cash transfer (CCT) program is diffidol estimate because, unlike other
CCT programs in Latin America, it was not impleneghés part of a randomized trial.
Fortunately, school census data can be used toasBolsa’simpact given assumptions
about the nature of unobserved determinants ofagducoutcomes in Brazil.

Our school level estimates indicate that, afteoaating for lagged effects, this
program increased enrolment by about 5.5 percegriaides 1-4 and by about 6.5 percent
in grades 5-8, decreased dropout rates by aboytedcgntage points in grades 1-4 and
by about 0.4 percent in grades 5-8, and raisecegremmotion rates by about 0.9
percentage points in grades 1-4 and 0.3 perceptages in grades 5-8. Assuming that
the program has little or no impact on non-partaig, the impact on participants, who
constitute one third of all children in Brazil,about three times as higMunicipio level
estimates are broadly similar, although those fadgs 5-8 are quite imprecise.

It is not particularly surprising that this progrdnas these effects. The real issue
for policymakers is whethd3olsa Escola/Familia benefits exceed its costs. Simple
estimates based on the enroliment impacts sudugsthis may not be the case. The
long-run effect of the program appears to be tosiase enrollment rates among
participants by about 18%. For the target popoiatihe same increase in years of
schooling implies an increase of about 1.5 yeAssuming that each year of schooling

raises wages by 8%, this implies a 12% increaseages among the poorest third of the
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population. This amounts to an increase of at r2@stn wages of the whole population,
or perhaps about 1% of GDP. Whiles this comparesrbly with the program cost of
0.35% of GDP, these costs are incurred today whééenefits accrue over the next 40
years of the working life of beneficiaries. Appigia 3% discount rate implies a net
present value of about 0.60% of GDP, and applyifgpadiscount rate implies a net
present value of 0.40% of GDP. Adding the oppatyurost of time would reduce these
figures somewhat, as would accounting for costerims of additional teachers and
school supplies. Overall, it is not clear whetther benefits outweigh the costs.

The intuition for why the benefits may not excéleel costs is that the increase in
school enrollment among participants of about 18%lies that 82% of participants
would have enrolled in school even without the paog so the 82% of the funds
directed to them has no effect (although this cdaddnterpreted as a benefit solely on
distributional grounds). This inefficiency raigée question of wheth&olsacould be
targeted towards those households that would rrotleéheir children in the absence of

the program. Answering this question is an impartask for further research.
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Table 1 — Number of Schools in Brazil's School Cens from 1998 to 2005.
School census Total number of  Schools with T'to School with panel

years schools 4" and/or 8'to 8"  data from 1998 to
grade classes current year
1) 2) 3) (4)
1998 267,532 187,514 187,514
1999 266,645 183,475 174,153
2000 261,988 181,532 166,251
2001 264,735 177,808 157,081
2002 256,986 172,529 148,209
2003 253,405 169,096 141,716
2004 248,257 143,262 116,285
2005 248,103 136,114 107,243

Source: school census.

Table 2 — Student and School Characteristics: PuldiSchools with grades 1-4, 1998-2005.

A. Student Characteristics

Number of % of grade 4
Total Grade Drop out students/ students with age-
Years Enrollment Promotion rate classroom grade distortion
1998 135.3 68.4 14.5 27.5 56.6
1999 134.4 70.6 12.8 27.0 53.2
2000 130.4 69.5 13.6 26.4 50.4
2001 127.3 72.4 10.6 25.8 47.3
2002 124.7 73.0 9.5 25.4 43.6
2003 120.5 72.9 9.5 25.1 40.4
2004 115.5 70.9 9.9 24.8 37.5
2005 110.4 72.7 8.9 24.5 37.0

B. Indicators of School Quality

Percent of % of schools % of % of schools % of schools with
teachers with schools with with computer Bolsa Escola/Familia
Years with college computers printers labs Program
1998 8.4 8.7 8.6 14 -
1999 9.3 11.4 10.8 1.9 -
2000 9.8 13.6 12.9 2.6 -
2001 11.0 16.1 15.3 3.2 23.5
2002 12.8 18.8 17.9 4.3 84.7
2003 16.7 21.7 20.5 55 88.3
2004 20.7 21.8 21.6 12.1 90.3
2005 26.2 23.8 21.6 8.0 90.8

Source: school census

36



Table 3 — School and Characteristics in 2001: Pulglischools with and withoutBolsa.

Schools with Grades 1-4 Schools with Grades 5-8
All Bolsa |Non-Bolsal All Bolsa |Non-Bolsa
Schools | Schools| Schools | Schools| Schools| Schools
Total Enroliment 127.3 97.5 136.5 406.8 | 334.0 418.0
Grade Promotion 72.4 70.5 73.0 79.0 78.6 79.1
Dropping out rate 10.6 11.6 10.3 11.1 12.7 10.8
Number students per classroom 25.8 25.0 25.9 31.1 29.4 31.3
% of teachers with college 11.0 6.8 12.2 65.0 51.7 67.0
% students age-grade distortian 47.3 50.8 46.2 49.3 55.0 48.4
% of schools with computer 16.1 8.2 18.5 61.8 46.6 64.1
% of schools with printer 15.3 7.7 17.6 59.2 44.3 61.5
% of schools with computer laj  3.24 1.5 3.8 22.7 15.7 23.8

The grade 1-4 sample size is between 20,548 ad®2@pr treatment schools and 66,779 and 66,848dotrol
schools, except for students per classroom, wikiéha98 in treatment schools and 25,166 in costiobols.
The grade 5-8 sample size varies from 3,032 tos33{0Btreatment schools and 19,732 to 19,747 fotrobd
schools, except for students per classroom, wikiéh1i94 in treatment schools and 15,349 in costiobols.

Table 4 — Student and School Characteristics: PuldiSchools with grades 1-4, 1998-2005.

A. Student Characteristics

Number of % of grade 8
Total Grade Drop out students/ students with age-
Years Enrollment  Promotion rate classroom grade distortion
1998 394.9 78.2 13.6 32.4 56.3
1999 408.7 78.2 12.7 32.3 53.8
2000 415.0 77.3 13.3 32.0 52.3
2001 406.8 79.0 11.1 31.1 49.3
2002 397.6 78.7 10.3 30.7 46.4
2003 378.5 78.4 9.9 30.5 43.1
2004 359.4 76.7 10.2 30.2 40.2
2005 348.8 77.4 9.1 30.0 37.8
B. Indicators of School Quality
Percent of % of schools % of % of schools % of schools with
teachers with schools with with computer Bolsa Escola/Familia
Years with college computers printers labs Program
1998 62.4 38.4 37.6 9.2 --
1999 62.9 48.5 46.3 16.7 --
2000 63.8 54.6 52.2 19.9 --
2001 65.0 61.8 59.2 22.7 13.3
2002 67.9 69.2 66.4 26.9 76.0
2003 71.1 76.1 72.9 30.8 83.2
2004 75.6 75.7 75.0 48.6 85.8
2005 80.3 79.0 73.4 37.0 86.4

Source: school census
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Table 5 — Program Impact on Enrollment, Dropping ot and Promotion: Basic Results
(public schools with grades 1 to 4)

Log enrollment Dropping out Promotion

Variables Coef. S.E Coef. S. E. Coef. S. E.
Basic Model (1998-2005)
School withBolsa Escola/Familia| .0282***  .0018| -.309 ***  .0582| .533 *** .0779
Number of observations 699,255 698,229 698,229
F —test 375.6 *** 350.5 *** 182.3 ***
Basic Moddl (1998-2000 only)
School withBolsa Escola/Familia
in 2001, assigned to year 2000 .00136 .0p28 -.031 136 .265 .168
Number of observations 262,220 261,845 261,845
F —test 71.9 *** 22.3 ** 32.8 *x*
Basic Model (dropping 2001))
School withBolsa Escola/Familia| .0330 *** .0025| -.582 *** 0757 .721 *** 101
Number of observations 611,848 610,902 610,902
F —test 374.0 *** 350.0 *** 177.2 ***
Adding School/Child Variables

(1998-2005)
School withBolsa Escola/Familia| .0274 ***  0018| -.310 *** .058 | .530 *** .0780
Computer lab .0353 ***  .0033-.094 * .056| .604 *** .0776
Computer .0491 *** 0031 -.017 .060| .269 *** .0799
Library .0203 *** .0027| .090 * .053| -.102 .0707
Teacher college .0001 ***  .0000-.002 *** .001 | .0002 .0010
Program meal 0125 **  003R2-.316 *** .108 | .208 .1365
Program school TV .0042 ** .0017-.008 .044] -.121 ** .0569
Program computer -.0136 ** .0021| .174 *** .045 | -.403 *** .0698
Girl .0014 *** 0001 | -.013 *** .002 | .031 *** .0031
Number of observations 699,255 698,229 698,229
F —test 353.8 *** 314.1 *** 165.3 ***
Control variables (all regressions
Dummies for years 98 — 05 yes yes yes
Trend x enrollment level in 98 (08) yes yes yes
Trend x states x Bolsa in 2001 (27) yes yes yes
Trend x states x Bolsa in 2002+ yes yes yes
Dummies for Schools (87,407) yes yes yes

Robust standard-errors.
*** gignificant at 1% level.
** significant at 5% level.
* significant at 10% level.
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Table 6 - Program Impact on Enrollment, Dropping at and Promotion:
Adding Interaction Terms

(public schools with grades 1 to 4, 1998-2005)

Log enrollment Dropping out Promotion
Variables Coef. S.E. Coef. S. E. Coef. S. E.
School withBolsaProgram 0.0261 ***  0.0022| -0.524 ***  0.078| 0.292 *** 0.104
Computer lab 0.0194 ** 0.0045| -0.009 0.158] 0.188 0.210
Computer 0.0393 ***  0.0030| -0.204 * 0.107| 0.430 *** 0.142
Library 0.0114 **  0.0025| -0.161 * 0.089| 0.274 ** 0.118
Teacher college -0.0001 *** 0.0000| -0.005 ***  (0.001| 0.005 *** 0.002
Program meal 0.0096 *** 0.0027| -0.177 * 0.097| 0.077 0.128
Program school TV 0.0036 * 0.0019| -0.059 0.068| 0.063 0.090
Program computer 0.0002 0.0029| -0.194 * 0.102| -0.122 0.135
Computer lab BolsaProgram 0.0184 ***  0.0049| -0.186 0.175| 0.769 *** 0.232
Computer »BolsaProgram 0.0485 ***  0.0036| 0.210 0.129]| -0.277 0.171
Library x BolsaProgram 0.0226 ***  0.0029| 0.448 ***  0.104| -0.769 *** 0.138
Teacher college RolsaProg 0.0004 ***  0.0000| 0.003 * 0.001| -0.006 *** 0.002
Prog school TV »BolsaProg 0.0002 0.0025| 0.132 0.088| -0.393 *** 0.116
Prog computer BolsaProg -0.0147 ** 0.0039| 0.669 *** 0.139] -0.720 *** 0.185
Girl 0.0004 ***  0.0001| -0.022 ***  0.002| 0.039 *** 0.003
Girl x Bolsa Escola/Familia 0.0021 **  0.0001| 0.018 ***  0.003]| -0.012 *** 0.004
Age-repetition 98 »Bolsa -0.0049 ***  0.0006| -0.549 ***  0.023| -0.169 *** 0.030
Black 05 xBolsa Escola/Fam. 0.0011 **  0.0001| 0.007 ***  0.002| -0.017 *** 0.003
Mulato 05 xBolsa Escola/Fam. | 0.0004 ***  0.0000| -0.005 ***  0.001| 0.001 0.002
Indigenous 05 Bolsa Escola 0.0015 *** 0.0001| 0.006 * 0.003| -0.025 *** 0.004
Yellow 05 xBolsa Escola/Fam. | 0.0012 *** 0.0001| 0.007 * 0.004| -0.023 *** 0.005
(Enrollment 98/1000) Bolsa -0.155 **=* 0.0069| -1.801 ***  0.245| 1.043 *** 0.325
Number of observations 562,408 561,789 561,789
F —test 518.4 *** 227.3 *** 116.8 ***
Control variables:
Dummies for years 98 — 05 yes yes yes
Trend x enrollment in 98 (08) yes yes yes
Trend x states x Bolsa in 2001 (2) yes yes yes
Trend x states x Bolsa in 2002+ (27) yes yes yes
Dummies for Schools (87,407) yes yes yes

Robust standard-errors.
*** significant at 1% level.
** significant at 5% level.
* significant at 10% level.

Notes:

For all interaction terms, student andstbharacteristics are rescaled to have a meaarof so

that the coefficient on thBolsavariable indicates the impact on average studeahiaverage school.
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Table 7 - Program Impact on Enrollment, Dropping at and Promotion:
Adding Program Lag Terms
(public schools with grades 1 to 4, 1998-2005)

Log enrollment Dropping out Promotion
Variables Coef. S. E. Coef. S. K. Coef. S. E.
School withBolsaProgram 0.0276 *** 0.0018-0.299 *** (0.059| 0.508 *** 0.079
School withBolsalagged 1 year 0.0153 *** 0.0019-0.245 ***  (0.059| 0.440 *** 0.082
School withBolsalagged 2 year 0.0124 *** 0.0022-0.023 0.065 0.162 * 0.090
School withBolsalagged 3 year 0.0012 0.0020.046 0.077 -0.196 * 0.105
Computer lab 0.0348 *** 0.0033-0.086 0.056 0.586 *** 0.078
Computer 0.0488 *** 0.0031 -0.015 0.06Q 0.266 *** 0.080
Library 0.0202 *** 0.0026| 0.091 * 0.053| -0.104 0.071
Teacher college 0.00014 **+*  0.000p030.002 *** 0.001| 0.000 0.001
Program meal 0.0128 *** 0.003R-0.321 *** 0.108| 0.216 0.136
Program school TV 0.0041 ** 0.0017-0.007 0.044} -0.125 ** 0.057
Program computer -0.0131 **  0.00210.168 ***  0.045| -0.390 ***  0.070
Girl 0.0014 ***  0.00009 -0.013 *** (0.002| 0.031 *** 0.003
Number of observations 699,255 698,229 698,229
F —test 340.4 *** 302.2 *** 159.7 ***
Control variables:
Trend x enrollment in 98 (08) yes yes yes
Dummies for years 98 — 05 yes yes yes
Trend x states x Bolsa in 2001 (2]) yes yes yes
Trend x states x Bolsa in 2002+ (R7) yes yes yes
Dummies for Schools (87,407) yes yes yes

Robust standard-errors.

*** gignificant at 1% level.
** significant at 5% level.
* significant at 10% level.
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Table 8 — Program Impact on Enrollment, Dropping od and Promotion: Basic Results
(public schools with grades 5 to 8)

Log enrollment Dropping out Promotion

Variables Coef. S.E Coef. S. E. Coef. S. E.
Basic Modd (1998-2005)
School withBolsa Escola/Familia | .032*** .0031| -.273** 075 | .282** 0925
Number of observations 182,192 182,007 182,007
F —test 176.6 *** 119.1 *** 60.9 ***
Basic Model (1998-2000 only)
School withBolsa Escola/Familia
in 2001, assigned to year 2000 -.00004 .0p06157 .230| -.054 .267
Number of observations 68,322 68,204 68,204
F —test 74.2 *xx 9.61 *** 15.5 ***
Basic Moddl (dropping 2001)
School withBolsa Escola/Familia| .0273***  .0038| -.436 ***  .089 | .427 *** 11
Number of observations 129,129 129,043 129,043
F —test 155.3 *** 112.4 *** 53.2 ¥+
Adding School/Child Variables

(1998-2005)
School withBolsa Escola/Familia | .0317 ***  .0031| -.267 ***  .075| .260 *** .092
Computer lab .0096 ***  0033-.176 ** .069| .030 .089
Computer .0080 ** .0036 -.060 .082| -.090 .102
Library -.0079 **  .0031| -.181 ***  .067 | -.059 .084
Teacher college .0000 .0001001 .001| -.010 *** .002
Program meal -.0036 .0041-.172 .108| -.341 *** .129
Program school TV .0004 .0023.105 * .057| .278 *** .070
Program computer -.0144 »* .0024-.122 ** .056| .169 ** .071
Girl -.0014 *** 0003 | -.053 ***  .006 | .085 *** .008
Number of observations 182,191 182,006 182,006
F —test 158.5 *** 107.9 *** 56.8 ***
Control variables (all regressions
Dummies for years 98 — 05 yes yes yes
Trend x enrollment level in 98 (09) yes yes yes
Trend x states x Bolsa in 2001 (27) yes yes yes
Trend x states x Bolsa in 2002+ yes yes yes
Dummies for Schools (22,774) yes yes yes

Robust standard-errors.
*** gignificant at 1% level.
** gignificant at 5% level.
* significant at 10% level.
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Table 9 - Program Impact on Enrollment, Dropping at and Promotion:
Adding Interaction Terms
(public schools with grades 5 to 8, 1998-2005)

Log enrollment Dropping out Promotion
Variables Coef. S. E. Coef. S. E. Coef. S.E.
School withBolsaProgram 0.0351 *** (0.0027| -0.194 **  0.089| 0.364 *** 0.109
Computer lab -0.0351 *** 0.0032| -0.067 0.091}0.202 * 0.112
Computer 0.0042 0.0029| 0.045 0.086| -0.061 0.106
Library -0.0100 *** 0.0024| -0.312 *** 0.070| 0.103 0.086
Teacher college 0.0003 *** 0.0000( 0.008 ***  0.001| -0.013 **  0.001
Program meal -0.0109 *** 0.0033| -0.128 0.097|-0.368 ***  0.118
Program school TV 0.0126 *** 0.0022| 0.016 0.063|0.143 * 0.078
Program computer -0.0080 *** 0.0026| -0.138 * 0.076| 0.104 0.093
Computer lab BolsaProgram 0.0788 *** 0.0039| -0.137 0.111] 0.277 ** 0.136
Computer »BolsaProgram 0.0134 *** 0.0040| -0.438 *** 0.116| 0.351 ** 0.142
Library x BolsaProgram 0.0103 *** 0.0031| 0.272**  (0.088| -0.317 ***  0.108
Teacher college RolsaProg -0.0005 *** (0.0000( -0.019 *** 0.001| 0.011 *** 0.002
Prog school TV »BolsaProg -0.0301 *** 0.0030( -0.195*  0.086| 0.157 0.106
Prog computer BolsaProg 0.0000 0.0038| -0.095 0.109| 0.188 0.133
Girl -0.0038 ***  0.0002| -0.062 *** 0.005| 0.101 ***  0.006
Girl x Bolsa Escola/Familia 0.0046 ***  0.0002| -0.005 0.007| -0.001 0.008
Age-repetition 98 Bolsa 0.0216 ***  0.0015| -1.573 *** 0.044| 1.093 *** 0.054
Black 05 xBolsa Escola/Fam. 0.0003 ** 0.0001| 0.011 ***  0.004| -0.030 ***  0.005
Mulato 05 xBolsa Escola/Fam. | 0.0006 ***  0.0001| 0.013 **  0.002| -0.025 **  0.003
Indigenous 05 Bolsa Escola 0.0008 ***  0.0002| 0.040 ***  0.007| -0.053 ***  0.009
Yellow 05 xBolsa Escola/Fam. | 0.0004 * 0.0002| 0.002 0.007| -0.015 * 0.009
(Enrollment 98/1000) Bolsa -0.1352 *** (0.0053| 0.282 * 0.164| -0.076 0.201
Number of observations 147,575 147,484 147,484
F —test 557.5 *x* 120.4 *** 73.3 ***
Control variables:
Dummies for years 98 — 05 yes yes yes
Trend x enrollment in 98 (09) yes yes yes
Trend x states x Bolsa in 2001 (2) yes yes yes
Trend x states x Bolsa in 2002+ (27) yes yes yes
Dummies for Schools (22,774) yes yes yes

Robust standard-errors.
*** significant at 1% level.
** significant at 5% level.
* significant at 10% level.
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Table 10 - Program Impact on Enrollment, Droppingout and Promotion:
Adding Program Lag Terms
(public schools with grades 5 to 8, 1998-2005)

Log enrollment Dropping out Promotion
Variables Coef. S. E. Coef. S. K. Coef. S. E.
School withBolsaProgram 0.0297 ***  0.0029-0.264 ** 0.074| 0.259 ***  0.092
School withBolsalagged 1 year 0.0202 ***  0.0030-0.111 0.072 -0.046 0.093
School withBolsalagged 2 year 0.0155** 0.0036-0.177 **  0.081| -0.088 0.104
School withBolsalagged 3 year -0.0029 0.00420.076 0.097 -0.068 0.126
Computer lab 0.0087 ***  0.0033-0.169 **  0.069| 0.034 0.089
Computer 0.0079 **  0.0036-0.059 0.082 -0.089 0.102
Library -0.0078 **  0.0031 -0.180 *** 0.067 | -0.058 0.084
Teacher college 0.0000 0.0000.001 0.001 -0.010 ***  0.002
Program meal -0.0037 0.00410.169 0.108 -0.340 ***  0.129
Program school TV 0.0002 0.00230.103 * 0.057| 0.278 ***  0.070
Program computer -0.0140 ***0.0024| -0.124 *  0.056| 0.169 ** 0.071
Girl -0.0014 *** (0.0003| -0.053 *** 0.006| 0.085 ***  (0.008
Number of observations 182,191 182,006 182,006
F —test 152.7 *** 104.0 *** 547 *x*
Control variables:
Dummies for years 98 — 05 yes yes yes
Trend x enrollment in 98 (09) yes yes yes
Trend x states x Bolsa in 2001 (2) yes yes yes
Trend x states x Bolsa in 2002+ (R7) yes yes yes
Dummies for Schools (22,774) yes yes yes

Robust standard-errors.
*** gignificant at 1% level.
** significant at 5% level.
* significant at 10% level.
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Table 11 — Program Impact on Enroliment, Dropping ait and Promotion: Basic Results
(municipio level regressions for public schools with gradestd 4)

Log enrollment Dropping out Promotion

Variables Coef. S. E. Coef. S. E. Coef. S. E.
Basic Model (1998-2005)
% families w/Bolsa Escola/Familia.00128** .00035| -.0260*** .0068 .0262*** .0092
Number of observations 35,530 35,523 35,523
F —test 26.0 *** 174.9 *x* 58.9 ***
Basic Moddl (1998-2000 only)
% families w/Bolsa Escola/Familia

in 2001, assigned to year 200Q -.000545 .00p44 3.033.020 | -.0419* .025
Number of observations 13,468 13,463 13,463
F —test 187.6 *** 42.3 *** 560.5 ***
Basic Modd (dropping 2001))
% families w/Bolsa Escola/Familia .00134*** .00038| -.0232** 0071 .0202 *** .0097
Number of observations 31,085 31,080 31,080
F —test 245 *** 169.1 *** 63.7 ***
Adding School/Child Variables

(1998-2005)
% families w/Bolsa Escola/Familia 0.00124*** (0.00033-0.0268*** (0.0068|0.0279*** 0.0092
Computer lab -0.01130 0.01394-0.2695 0.19561.342 *** 0.2759
Computer 0.22366*** 0.02111 0.1962 0.3184 -0.134 0.4049
Library 0.21441** 0.01553 0.1042 0.2178 -0.341 0.2838
Teacher college 0.00030 * 0.00017-0.0025 0.0026-0.0082** 0.0039
Program meal 0.00420 0.012240.5476** 0.2772 -0.3001  0.3606
Program school TV 0.168 *** 0.01133 0.0520 0.1609 -0.0321  0.2312
Program computer -0.0124* 0.0070®.1810* 0.1039 -0.338* 0.1941
GNP per capita / 1000 0.00127** 0.00061-0.0088 0.0092 0.0131  0.0138
Girl 0.00381** 0.00084 0.0216 0.0148 -0.0075 0.0196
Number of observations 35,530 35,523 35,523
F —test 31.8 *** 123.3 *** 40.1 ***
Control variables (all regressions
Dummies for years 98 — 05 yes yes yes
Trend x enrollment level in 98 (08) yes yes yes
Trend x states (27) yes yes yes
Dummies formunicipios(4,523) yes yes yes

Robust standard-errors.

*** gignificant at 1% level.
** significant at 5% level.
* significant at 10% level.
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Table 12 — Program Impact on Enroliment, Dropping ait and Promotion: Basic Results
(municipio level regressions for public schools with gradestb 8)

Log enrollment Dropping out Promotion

Variables Coef. S. E. Coef. S. E. Coef. S. E.
Basic Model (1998-2005)
% families w/Bolsa Escola/Familia .000583 .00038 -.0064 .0069 .0180 ** .0086
Number of observations 35,654 35,649 35,649
F —test 1495.9*** 159.2 *** 140.9 ***
Basic Moddl (1998-2000 only)
% families w/Bolsa Escola/Familia

in 2001, assigned to year 200Q .000505 .00p55 .6B84 .023 | -.0554 **  .028
Number of observations 13,449 13,445 13,445
F —test 3028 *** 147 .8** 307.0 ***
Basic Modd (dropping 2001))
% families w/Bolsa Escola/Familia .000519  .00040 -.00698 .0074 .0134 .00924
Number of observations 31,187 31,182 31,182
F —test 1305 *** 153.4 *** 161.6 ***
Adding School/Child Variables

(1998-2005)
% families w/Bolsa Escola/Familia 0.00054 0.00037 -0.0077 0.00690.0195 ** 0.0086
Computer lab -0.00289 0.00940.411 ** 0.186| 0.2193 0.241
Computer 0.0801*+*  0.0107 0.0648 0.222 -0.4462 0.279
Library 0.0883***  (0.0088| -0.2117 0.17Q -0.1741 0.218
Teacher college 0.00093**0.00014| -0.0016  0.003(0-0.0156*** 0.0037
Program meal -0.00448 0.01G60.0053 0.264 -0.731 ** 0.305
Program school TV 0.0725***  0.0076-0.0726 0.156 0.204 0.198
Program computer -0.0171**0.0050| -0.706*** 0.123| 0.550 ***  0.159
GNP per capita / 1000 0.00159** 0.0006€6).0074 0.012 0.0093 0.015
Girl -0.00165** 0.00070-0.0915*** 0.013| 0.125**  0.016
Number of observations 35,654 35,649 35,649
F —test 112.9 *** 100.3 *** 447 ***
Control variables (all regressions
Dummies for years 98 — 05 yes yes yes
Trend x enrollment level in 98 (08) yes yes yes
Trend x states (27) yes yes yes
Dummies formunicipios(4,523) yes yes yes

Robust standard-errors.
*** gignificant at 1% level.
** significant at 5% level.
* significant at 10% level.
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