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Abstract

The Effect of School Based Management on Parent Behavior and the
Quality of Education in Mexico

by

Rosangela Bando
Doctor of Philosophy in Agricultural and Resource Economics

University of California, Berkeley
Professor Elisabeth Sadoulet, Chair

One of the main goals of most governments and international agencies is to improve
education, but this task has proven to be elusive. Evidence shows that just increasing
resources is not enough to improve outcomes. Therefore, institutional reforms have been
proposed to improve the delivery and financing of education. School Based Management
(SBM) is one such institutional reform where decision making is transferred to the school
level. Funds are transferred directly to the school and parents, along with teachers and
the principal, allocate and oversee the use of program funds. By increasing parental and
community involvement in schools, SBM is expected to improve education because it is
expected to increase accountability and monitoring of school personnel, align incentives
and match resource allocation to school needs. Additionally, SBM seeks to increase school
autonomy and implement assessments and evaluations. With these ideas in mind, the
Mexican Education Ministry has implemented SBM programs in over 30% of elementary
public schools in the country.

Even though SBM programs are popular, evidence on the effects of such programs in
the country show mixed results. Moreover, there has been no attempt in the literature to
explore the underlying mechanisms at work. This dissertation is an effort to learn from the
Mexican experience with two SBM programs: The largest SBM program in Mexico and
a randomly allocated program in the state of Veracruz. The Quality Schools Program
(Programa Escuelas de Calidad, PEC) was first implemented in 2001 and provides an
opportunity to learn how SBM has evolved with time. The Veracruz experiment provides
short run information on participation by parents on school related activities which is not
available for PEC and overcomes the potential self selection problem that has plagued
SBM evaluations so far.

The mechanisms I explore are five. First, I analyze how the programs change the cash
transfers that parents voluntarily make to the school. If parents substitute voluntary
contributions with program funds then the program causes crowding out. In this case
there would be no change in resources available to the school and therefore no effect from
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improved conditions on the quality of education. Second, I analyze whether the matching
scheme of PEC creates incentives for parents to increase voluntary contributions and if
so, whether the incentive is different for rich and poor schools. Third, I analyze how the
program caused parents to change their time investment. Parents may use program funds
to either complement or substitute their participation on school related activities. Fourth,
I make use of improved data availability to make a more accurate assessment of the effects
of the programs on the quality of education as measured by standardized test scores and
failure rates. Finally, I analyze if the effects of PEC change over time. Evidence in the
United States shows that it may take five to eight years to see improvements in education
because school constituents need to learn and adjust to the new institutional framework.
On average, Mexican elementary schools have fewer resources than those in the United
States and therefore they may face higher returns. As a result, the program may have an
effect in the short run.

This dissertation is organized as follows: Chapter I is an analysis of the effects of
PEC on voluntary contributions, standardized test scores, failure rates and dropout rates
over time, chapter II is a study on the effects of PEC on voluntary contributions as a
function of school income and chapter III analyzes the effect of the randomized Veracruz
experiment on voluntary contributions, parent participation, standardized test scores and
failure rates. Voluntary contributions are cash transfers that parents choose to make to
the school to cover salient needs. The contribution amount is set at the beginning of the
school year by the parent’s association and once it is set, all parents are expected to pay
it. Payment is socially enforced. I find no evidence of any of the two programs causing
crowding out. Moreover, I find that the matching scheme of PEC creates an incentive
for parents in the poorest schools to increase voluntary contributions more. Therefore
matching works as a targeting device because more government resources go to the schools
with greater needs. More specifically, schools located in localities with medium, high and
very high marginality increase voluntary contributions by $0.22.- while those in low or
very low marginality areas increase them in $0.11.-. Both increases are small compared to
a typical voluntary contribution of $10.72.- and therefore there is no increase in dropout
rates as a result of larger voluntary contributions. On the opposite, PEC decreases the
probability of a student moving to a different school in urban areas. Therefore parents may
be more satisfied with school services. There is no effect on voluntary contributions on the
Veracruz experiment which lacks the matching scheme in PEC. In this program, funds and
institutional improvements in the school act as a way to balance parent participation. I
find that parents that spent less than 5 hours per month in school related activities increase
participation while those that spent more than 7 decrease it. I find no effects of either of
the two programs in the short run on the quality of education as measured by standardized
test scores and failure rates. For the Veracruz experiment where data is available, it is
observed that most program funds were invested on infrastructure improvements and
therefore it is not surprising not to find effects in the short run. Consistent with findings
in the US, the effects of PEC are larger as the school gains experience. Moreover, initial
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adjustments have a slight negative effect. For example, the average math test score
decreases in one point the first year but increases 4 points in the fourth year. The average
math test score is 487 points on a scale that ranges from 200 to 800, therefore changes
are small but increasing.

Future research is needed to better understand the effects of SBM. More detailed
data on how parents and other school constituents react to the program is needed. It is
important to explore the processes that the program put at work to understand why the
effects change with time. More importantly, it is relevant to analyze the changes that bring
improvements on the quality of education. More detailed data and more experiments
with careful variation in intervention components could shed light on the underlying
mechanisms at work. This is relevant given the large investment the country is making on
these kinds of programs. If we learn from the experience, future programs can be adjusted
and improved to further improve the quality of education in the country more efficiently.
This knowledge could not only benefit Mexico but other countries such as Argentina,
Bangladesh, Guatemala, Honduras, India and Sri Lanka which are implementing and
operating similar programs.
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Chapter 1

Introduction

One of the main goals of most governments and international agencies is to improve
education but this task has proven to be elusive. Many vulnerable or marginalized groups
struggle to send or keep children in school. Even in cases where children go to school,
they often gain access to low quality of education. Increasing resources had been proposed
as a way to improve outcomes, but evidence shows that this is not enough Patrinos
(2007). Institutional reforms have been proposed to improve the delivery and financing
of education. School Based Management (SBM) programs have been proposed as a way
to decentralize decision making to the school level. Funds are transferred directly to
the school. Parents, along with teachers and the principal, allocate and oversee the use
of program funds. By increasing parental and community involvement in schools, SBM
improves education because it fosters social and economic benefits that best reflect the
priorities and values of local communities. As a result, decentralization of decision making
seeks to increase accountability and monitoring of school personnel, align incentives and
match school needs with policies. Additionally, SBM seeks to increase school autonomy
and implement assessments and evaluations. The process through which decentralization
at the school level improve outcomes involves changes in decision making power and
organization as well as learning from school constituents. With the purpose of improving
the quality and provision of education, over 30% of elementary public schools in Mexico
participate in some kind of SBM program. The largest SBM program in México is The
Quality Schools Program, (Programa Escuelas de Calidad PEC). In 2006, Mexico invested
about 174 million dollars in PEC and benefited 37,897 schools and 6.9 million students
(PEC, 2006). PEC makes a cash transfer and provides a matching fund for private
investment along with an institutional framework where parents decide how to allocate
the program funds on school improvements. The resources obtained by the program do
not substitute any transfers the government would have made to the school in the absence
of the program.

Evaluating this program is relevant not only for its coverage but for many other rea-
sons. First, there is evidence in developed countries that SBM programs take time to
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provide benefits. In this sense, PEC has now been working for 6 years and it provides a
good opportunity to prove that school experience with the program also matters in the
Mexican context. Existent evaluations of SBM programs like PEC in developing countries
have been restricted by data and have estimated the short run impact of the program.
Assuming that benefits from SBM on the quality of education come in the long run, then
short run evaluation may discourage further government investment in a potentially ben-
eficial program. Second, there has been no assessment of the impact of the program on
the voluntary contributions that parents make every year to fund salient school needs.
If voluntary contributions increase, then the cost of enrollment increases. Therefore, the
poorest families may be adversely affected by the program and dropout rates may in-
crease. Third, the recent implementation of standardized Math and Spanish evaluation
allows for a more accurate assessment of the impact of the program on the quality of
education. This assessment would better allow policy makers to learn from the effects of
the program. Finally, the Mexican experience may provide some insights into how SBM
programs work in a developing country context. This is relevant because other countries
are implementing and operating programs similar to PEC (Skoufias and Shapiro, 2006).

In this paper I assess the impact of PEC on education related outcomes. I analyze
the effect if the program on voluntary contributions made by parents to the school, on
standardized Spanish and Mathematics test scores and on failure and dropout rates. For
this, I exploit variation in program exposure across cohorts and schools in time. I find that
the program increases both voluntary contributions and test scores and decreases failure
and dropout rates. I also find that impacts are larger in schools with more experience
with the program.

1.1 Literature Review
There have been two impact evaluations on PEC. One by Skoufias and Shapiro (2006)

and one by Murnane and Cardenas (2006). Skoufias and Shapiro (2006) uses both match-
ing estimation and differences in differences estimation to evaluate the impact of the
program using data from 2000 to 2003. The authors find that PEC significantly decreases
drop-out rates by 0.24 percentage points, failure rates by 0.24 percentage points and rep-
etition rates by 0.31 percentage points. The second study by Murnane and Cardenas
(2006) uses an extra year of data. The authors also find a positive impact on dropout
rates but find no effect on repetition rates. Other SBM related studies in Mexico are those
of Gertler et al. (2008) and Lopez-Calva and Espinosa (2006). These studies assess the
impact of the SBM program called Support to School Management (Apoyo a la Gestión
Escolar,AGES) for elementary schools in Mexico. The study by Gertler et al. (2008) uses
panel information at the school level from 1998 to 2002. They find a positive impact on
failure and repetition rates but no effects on dropout rates. The study by Lopez-Calva
and Espinosa (2006) uses data from the 2003-2004 school year and find a positive impact



4

on test scores. But no study has been done on the impact that these programs may have
on voluntary contributions or considered previous program participation as playing a role
on the impact of SBM programs like PEC on the quality of education. There is evidence
that the length of exposure to the program may play a role on the size of the impact of
the program. In the United States Borman and Brown (2003) reviews 232 studies from
29 comprehensive School Reform (CSR) programs and find that the number of years of
implementation of the program has a positive effect on the size of the effect of the pro-
gram on student achievement. Patrinos (2007) argue that SBM programs take about five
to eight years to yield changes on test scores. This paper aims to address this issue by
exploiting variation on program exposure both by schools and cohorts within the school.

1.2 Conceptual Framework
Public schools are free, but schools do not have resources to provide the most basic

needs. Over 90% of the government expenditure goes to the payment of salaries and the
remaining amount is used for book provision and administrative costs. Therefore schools
are endowed with a building, teachers, other staff, electricity and books but nothing else.
In general, the principal and parents annualy meet and vote to set a voluntary contribution
so that the school basic needs are met. It is agreed before they vote that all parents will
commit to pay the same amount. The typicall voluntary contribution is of about US$10
per child. Usually the funds cover needs such as cleaning products, office supplies and
salient infrastructure improvements. Payment of the voluntary contribution is socially
enforced. Parents know about the voluntary contribution at the beginning of the school
year and choose whether to send their children to that school or not.

Several changes at the school may lead to outcome improvements. First, changes
in the institutional framework may play a role. The program gives parents a voice in
the decision making process. When compared to a centralized decision maker, parents
incentives are better aligned with improving education outcomes and less information
asymmetries with respect to the school. As a result, parents may increase accountability
and better monitor school personnel. To do this, parents may implement assessments
and evaluations. Parents may also bring additional social and economic benefits to the
school. Changes that need to take place in the school for the program to provide benefits
are likely to be gradual. Wohlstetter and Albers Mohrman (1993) state that “Successful
decentralization requires that systems and processes be redesigned so that power, knowl-
edge and information accrue at the operating levels of the school, and so that rewards are
contingent on performance and contribution”. SBM requires institutional reforms so that
local information, monitoring and incentives of other school players can play a role in the
education process. Institutional changes are necessary for other school constituents to
participate and contribute to change and these changes are gradual. The principal learns
how to delegate responsibilities and how to reward those who bring positive changes. The
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same authors find evidence in the US that principals who disperse power to subcommit-
tees had more benefits from SBM. The dispersion of power increases participation and
decreases the workload of key players. For example, teachers with a reduced adminis-
trative workload can concentrate on the implementation and improvement of pedagogic
tools. The creation of subcommittees and their organization requires experience and time
to start working. Another point in their study is that school members need to learn what
changes improve outcomes. Learning is a process that requires time.

Schools need to improve their knowledge on how to develop a budget and to improve
their problem solving skills to increase participation. Decision making may initially focus
on trivial issues before moving to more complex issues like instructional practices. This
view is also supported by Epstein (2005) who makes a case study of the Schools Com-
prehensive School Reform (CSR) model for school improvement in elementary school.
Interviews were conducted for 3 years to review changes in the implementation of the
program. Over time school teams improved on how to write and review improvement
plans, preparation to implement scheduled activities and to evaluate the results of their
actions.

Changes on information are also a gradual process. First, teachers and other school
workers need to talk to parents to assess what the salient school needs are and what
changes could improve the quality of education. After this information has been shared,
additional information on performance is necessary for parents to bring changes. Wohlstet-
ter and Albers Mohrman (1993) find that successful schools in the US informed their con-
stituents about student performance and how the school compared to others, as well as
what resources were available and the progress made on different projects. Without this
information, parents may not assess the impact of the changes they propose and therefore
change may be difficult. The spread and exchange of information may take some time.
For example, information on the evolution of test scores after changes is produced as the
school experiences SBM practices.

Finally, changes in student composition may bring changes on test scores. This may
be a gradual process, since it takes time for families to realize changes and compare
performance of one school to the other. If families that consider education important self
select into SBM schools, the composition of students will change further attracting more
students of the same type. Changes in student composition should increase as the school
increases its experience with the program.

Second, the program brings additional resources to the school. PEC makes a cash
transfer of about US$5,000.- and provides a matching fund of two dollars for each dollar
of private investment along with an institutional framework where parents have a defined
role in school decision making. The resources obtained by the program do not substitute
for any transfers from the government would have made to the school in the absence of
the program. The improved institutional framework along with the change in resources
may increase the return to their investment. In this case parents may choose to increase
voluntary contributions. But if parents have an alternative use of cash, they may choose
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to decrease voluntary contributions and cover school expenses with resources from PEC.
The total effect of the program on voluntary contributions is therefore ambiguous. If the
overall investment by parents in the school does not decrease as a result of the program,
then it should not have an adverse effect on the quality of education. But if voluntary
contributions increase, dropout rates may increase due the increased cost of education
for the poorest families. I empirically test whether parents change voluntary fees and the
effect of the program on dropout rates.

The improvement of the institutional framework in the school should increase the
returns to investment in education. In this case, the total investment in the school should
not decrease. Therefore, a school with an improved framework and possible increased
investment should reflect improvements on the quality of education when compared to
the counterfactual. But improvements may not be significant in the short run. It takes
time for SBM programs to have an impact on test scores. SBM is a tool to improve
learning outcomes. The successful implementation of a SBM is a gradual process. SBM
introduces changes that require local players to experiment and learn before they can
successfully implement new working practices. Without this process, SBM is likely to
bring short run changes at best.

School Based Management has an impact on test scores through a process of school
reforms and takes time. SBM requires changes in the school institutional frame, in the
knowledge of local decision makers and in information sharing. SBM is a process that
requires local players to learn and practice before they can fully get benefits from the
program. Improvement requires changes in behavior and practices that take time for
parents, teachers and students to adopt. Without this process, decentralization may not
necessarily bring changes that lead to an improvement in the quality of education.

1.3 The PEC Program
PEC started in 2001 with over 1,900 pilot primary schools and has expanded to more

than 15,000 primary schools by 2007. The school is required to submit a school improve-
ment plan. After approval, the program grants up to about US$5,000 for every school year
and matches 2 dollars for each dollar that the school raises from the municipal govern-
ment or private sector for a maximum of a total additional US$20,000. The exact amount
granted depends on the socioeconomic status of the community, education needs and de-
mographic characteristics. The transfer is important to the school. In 2006 the program
transferred around $4,500 while the average transfer made by parents was $2,520. The
exposure of schools to PEC depends on program fund availability, voluntary school par-
ticipation and selection criteria giving priority to those schools with greater need. School
participation increased with time as schools became better informed and became eligible
and federal funds increased.

PEC specifically targets primary and secondary public schools. Initially, only primary
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schools were able to participate. In the second year of the program TV based secondary
schools or telesecundarias became eligible to participate. From the third year on, all
public schools that provide education from preschool to secondary education including
those providing special education are eligible to participate.

The first schools to participate in PEC are those that have priority on the program
selection criteria. Priority should be given to schools located in urban areas with high or
very high marginality, to those schools that have not participated in the program before
and to those schools that have benefited from the program for less than 5 years.

The maximum allocation of federal funds across states is determined by the proportion
of the country population between 4 and 14 years of age living in the state. For each
dollar that the state allocates to PEC, the federation contributes three dollars. States
may introduce additional allocation rules. Additional allocation rules are conditioned
by the federation to be measurable and precise considering information on education,
socioeconomic status or demographic characteristics. According to Bracho and Martínez
(2006) state criteria converge to national criteria, therefore federal criteria should be a
good approximate of actual selection.

A school may drop out of the program either voluntarily or because it does not properly
meet the proposed improvement plan and cannot justify the use of funds. It may also drop
out of the program because it has “graduated” meaning that the school has benefited for
at least 5 years. In this case, the school is eligible only if there is funding available after the
program has been granted to other schools with less years in the program. This condition
was introduced in the operation rules to ensure all schools have an opportunity to benefit
from PEC. Figure I.1 shows that the number of schools that continued receiving program
benefits increased until 2006, which is 5 years after the programs was first implemented.
It also shows that the number of schools that started receiving the program peaks in 2005
with over 10% of schools entering the program. The number of schools dropping out of
the program increases from 2005 to 2006 and graduation starts in 2006. Therefore there is
high mobility of schools in and out of the program every year with more schools entering
until 2005. Overall, 45% of general public elementary schools participated in PEC at
some point.
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Chapter 2

Estimation

2.1 Econometric Models and Estimation Methods
The goal of this paper is to estimate the effect of the school based management program

PEC on voluntary contributions, dropout rates and the quality of education. Ideally, I
would compare outcomes when the schools benefit from the program to the counterfactual.
Since a given school is never observed in both states -i.e. with and without the program- I
propose to compare cohorts of students in the same school that differ in the time that the
school has participated in the program. As stated in Patrinos (2007), estimation of SBM
programs may lead to bias if schools self select into the program or if families enroll their
children in participating schools. For example, public schools in wealthy areas may have
a larger administrative capacity and therefore may be both more likely to apply to the
program and differ in education outcomes. In this case, the correlation between wealth
and education outcomes would be confounded with the effects of program participation.

To take into account this possibility I introduce school and state-year fixed effects. A
school fixed effect allows me to control for all time invariant school characteristics. In
particular, a school fixed effect will absorb many personnel and infrastructure character-
istics that are approximately constant given the presence of the union and the lack of
government funding for school improvements. I also expect that a state year fixed effect
will capture relevant institutional variation because decentralization in 1992 made states
responsible for providing public education. After the introduction of school and state-
year fixed effects, the main identifying assumption is that there are no unobservable time
varying school characteristics that determine both program participation and outcomes.

Even though I cannot rule out the possibility of omitted time varying school charac-
teristics, I provide evidence that such variables are not likely to drive the estimates. First,
I test and rule out that outcomes and pre intervention trends in outcomes are different
among participating and non participating schools. Second, I estimate the relative impor-
tance of time varying unobservable variables in estimation and I make robustness checks
for differences in secular trends of outcomes. I also test for the possibility of selective
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migration.
There are two sources of variation of program exposure: cohorts of students in schools

over time and across schools. Since data is available before the program started, I use the
three years before the program was introduced as baseline for the analysis.

Let Y PECist denote the number of years that school i in one of the 32 states s and
year t has participated in PEC. Let Yist denote voluntary contributions, standardized
Math or Spanish test scores, failure rates or dropout rates and let X denote time varying
school characteristics. The average impact of a year of program participation on education
outcomes is estimated by:

Yist = νi + µst + βY PECist + γXist + εist (2.1)

The null for no impact of program participation is H0 : β = 0. Bertrand et al. (2004)
suggest allowing for an arbitrary autocorrelation process when computing the standard
errors when the number of observations is large enough. Therefore I calculate robust
standard errors clustered at the school level when the number of years a given school is
observed is at least eight. To allow a non linear effect of the program, I estimate the
impact of past program participation on education outcomes:

Yist = νi + µst +
6∑
j=0

βjEPECisj + γXist + εist (2.2)

Where EPECj is an indicator variable that equals one if the school has j years of ex-
perience with the program. This specification allows me to non linearly differentiate the
effect of the program across schools with different experience.

Voluntary contributions are determined largely based on the voluntary contribution in
the previous school year. Therefore the effect of the program on voluntary contributions
is estimated by modifying equation 5.1 by controlling for lagged voluntary contributions:

Mist = νi + µst + αMist−1 + βY PECist + γXist + εist (2.3)

Where M denotes voluntary contributions. Note that the presence of the lagged value of
voluntary contributions in equation 2.3 leads to bias because the time difference of the
dependent variable is correlated to the difference of the error. A solution is proposed by
Arellano Bond. The method consists on using differences in lagged voluntary contributions
as an instrument for current differences 1.

1This method is discussed in detail in Cameron and Trivedi (2005) on page 765.
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2.2 Data
Data on voluntary contributions, failure and dropout rates as well as school character-

istics are provided by the school census by the Ministry of Education (Censo 911, SEP)
from 1998 to 2007. There are two censuses performed per school year. One of the censuses
is made at the beginning of the school year and it contains data regarding enrollment,
voluntary contributions and student and teacher characteristics. The second census is
carried out at the end of the school year and includes information on failure and dropout
rates. Data for the end of the school year in 2007 is not available; therefore the analysis
on failure and dropout rates includes data from 1998 to 2006.

Even though standardized test scores do not capture all of the dimensions of the
quality of education provision, I can learn about the impact of the program under the
assumption that they are a uniform and monotonic measure of school performance. Data
for standardized test score is provided by ENLACE for the 2005 and 2006 school years. An
important caveat in the data is that the state of Oaxaca did not participate in ENLACE
in the 2005 school year because the teacher’s union opposed it. Therefore this state is not
included in the analysis. This leaves approximately 4% of the schools in the country out
of the analysis and inference can only be done for the remaining 31 states and the federal
district. The ministry of education imposes some standards to test scores to ensure they
reflect the status of education in a school. A school must meet three requirements for its
results to be representative of its population. A school has representative test scores if
more than 80% of the students enrolled were tested, the number of evaluated students was
more than 8 and the percentage of unreliable results due to suspected copying between
students was less than 30%. ENLACE was designed to be comparable across time. Test
scores range from 200 to 800 points.

Data on program participation is provided by the program administrative division
from 2001 to 2007. The panel consists in 57,386 schools observed from 1998 to 2007
which constitute 93% of the schools in the country excluding the state of Oaxaca.

2.3 Results
This section presents estimates of the impact of the Quality Schools Program, PEC on

voluntary contributions, standardized test scores, failure rates and dropout rates. Table
I.1 provides summary statistics for outcome variables by program participation. Voluntary
contributions are on average US$10.67 dollars per year. Average Mathematics and Spanish
test scores are 487 and 483 points out of 800 possible points. Average failure and dropout
rates are 5% and 4% respectively. PEC schools have larger voluntary contributions,
higher quality of education and surprisingly a higher dropout rate but differences are
significant only for Spanish test scores. In this section I first provide evidence that the
main identifying assumptions hold, in the second section I present results and in the third
section I rule out potential threats to validity of the estimates.
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2.3.1 Validity of the Underlying Assumptions for Identification
First, I present evidence that dynamics in schools that first participated in PEC are

not different from those that started later or have not received the program yet. This
assumption allows schools not receiving the program to serve as controls. One way to
do this is to test whether school dynamics between participating and non participating
schools are equal before the program intervention. I also check whether pre intervention
outcomes can predict which schools first entered PEC. Equation 5.2 estimates how changes
in outcome variables from 1999 to 2000 predict the year in which the school joined the
program. This check is not possible for standardized test scores because they are only
available for 2006 and 2007. Failure rates should provide evidence whether changes in the
quality of education were different among PEC and non PEC schools. Since schools in
urban and highly marginalized areas were given priority to benefit from the program, I
control for these characteristics and changes in observables. The estimating equation is:

STARTis = µs + αDMARGis + βDURBis + γ∆Yis + δ∆Xis + εis (2.4)

Where ∆Y = Y2000 − Y1999 is the pre intervention trend of the outcome, ∆X is the pre
intervention trend of time varying school observables, DMARG is a dummy indicating
whether the school is located in a locality with high or very high marginality, DURB is a
dummy indicating whether the school is located in an urban area and µs is a state fixed
effect. The subscript i denotes a school observation located in state s. Table I.2 shows
that outcomes do not predict program participation, so results driven by differences in
trends is unlikely.

A second check is done based on the fact that estimation is based by comparing PEC
schools to non PEC schools. I test whether changes in outcomes in the year before the
school enters the program is different from those schools that do not enter and remain
as counterfactuals. I find no statistical differences in any year. A third check is whether
school observables at levels or changes in time are different among schools that partici-
pated first in the program to those that entered later or never entered. I find no statistical
differences either. Tables showing estimates for these checks are remitted to appendix B

Since there is no evidence of differences in pre intervention trends, I check for evidence
of the effect of the program on voluntary contributions, standardized test scores, failure
rates and dropout rates. Summary statistics for controls are included in appendix A.

2.3.2 Results

Voluntary Contributions
Column (1) of table I.3 show estimates of the average effect of a year of program

participation on voluntary contributions. The first stage of estimation is provided in
appendix C. A year of program participation increases voluntary contributions in about
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1.4%. Column (2) shows that this estimate is robust to the exclusion of time varying
controls; therefore this result is unlikely to be driven by omitted time varying character-
istics. Column (3) shows non linear estimates of the effects of the program as a function
of school experience with it. The effects of the program are differentiated depending on
how much experience the school has with the program. Estimates show that effects are
stronger in schools with more experience. Those schools receiving the program for the
first time increase voluntary contributions by 1%, the increase is about 2% for schools
with two years into the program and 3% for those with 3 years into the program or more.
Even though changes are small, these changes may be evidence that as parents learn and
adjust to the program, they find optimum to increase their investment on education.

The Quality of Education
Table I.4 columns (1) and (2) show estimates of the average effect of a year of PEC on

standardized Math and Spanish test scores. A year in PEC increases Math and Spanish
test scores by about 0.07 and 0.05 corresponding standard deviations. Columns (5) and
(6) show that consistent with findings in the United States, the program has a stronger
effect over time. Schools with more experience with the program benefit more. It is
surprising to find that schools with no experience suffer an adverse effect of the program.
This may be due to costs associated to the adjustment to the program that may have
a short run detrimental effect on test scores. On average, the effect of the program is
positive.

Table I.5, in columns (1), (3) and (5) shows estimates for the effect of the program on
failure rates. Column (3) shows that this result is robust to the exclusion of time varying
controls. Column (5) shows that the effect on failure rates is stronger as the school gains
experience.

Dropout rates
Table I.5, in columns (2), (4) and (6) shows estimates for the effect of the program on

dropout rates. Column (1) shows that a year of program participation decreases dropout
rates in 1.4% and column (4) shows that this result is robust to the exclusion of time
varying controls. Column (6) shows that the effect on dropout rates is stronger as the
school gains experience. Given the low dropout rate in elementary education in urban
Mexico, it is likely that decreases in dropout rates in these schools signals how satisfied
with the service parent’s are. In this sense, the program may be bringing a desirable
environment both to parents and students. In rural areas dropout rates are more likely
to indicate students dropping out of school because it implies the student moving to a
different location to keep attending school. When I introduce an interaction term to
estimate the difference of the effect of a year of program participation between rural and
urban schools, I find that the effect on urban schools is -.037 percentage points, while for
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rural areas is -.051 percentage points. 34% of the schools are located in rural areas. I
cannot rule out that students move to schools in different locations, but if all dropouts in
rural areas indicated students dropping out of school, then the program would be keeping
up to 1,907 children in school in rural areas.

Threats to validity to these findings are derived from the possibility of omitted time
varying factors, differential secular trends and selective migration. I discuss these possibil-
ities and perform robustness checks to address these concerns in the following subsections.

2.3.3 Robustness Checks

Omitted time-varying factors
A threat to validity of the estimates is the existence of omitted time-varying factors

that do not occur in all schools in the state that determine both program participation
and outcomes. The existence of time varying factors omitted after introducing a state-
year fixed effect and a school fixed effect are unlikely because policy making is done either
at the federal or state level and the presence of the union also makes changes in school
characteristics in time slow.

Even though I cannot directly test for the presence of omitted factors, I can follow the
intuition laid by Altonji et al. (2005). In this paper, the importance of omitted variable
bias can be assessed under the assumption that the partition of explanatory variables
in observables and unobservables is approximately random. The assessment is made
by exploring how estimates change with the inclusion of a different set of explanatory
variables. If changes in the magnitude of the effect are relatively small when omitting
observable characteristics, then it is unlikely that omitting unobservable characteristics
will drive the whole effect. Therefore, the coefficients can be interpreted as causal effects
with more confidence.

I contrast estimates with and without controls. I estimate the effects of the program
excluding all time varying school characteristics associated with administrative capacity.
Tables I.6, I.7 and I.8 show estimates of the effect of the program when excluding teacher
and principal education as well as administrative capacity. Estimates are not altered.
Therefore the presence of other time varying non state wide factors that may influence
estimates is unlikely. Another concern is that there may be some local time varying factors
such as environmental conditions that affect program allocation and outcomes. Therefore
I estimate the effects of the program including municipality-year fixed effects. It is not
possible to estimate locality-year fixed effects because only 2% of the localities have 5
or more schools. Tables I.6, I.7 and I.8 show that the estimates decrease but are not
statistically different than the estimates with state-year fixed effects. Therefore omitted
time varying factors are unlikely.

Another possible check is to do a placebo test. I estimate whether the program has
an effect on the year previous to participation. I find no effects of PEC participation on
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the year before entry. Appendix D shows estimates.
Moreover, I calculate the ratio of the "influence" of omitted variables relative to the

observed control variables that would be needed to fully explain away the effect of PEC.
The formalization of this idea originally proposed by Altonji et al. (2005) is developed
in Bellows and Miguel (2006). I find that once the fixed effects have been introduced,
the amount of targeting on unobserved variables would have to be at least over 20 times
greater than the amount of targeting on observed variables for all outcomes analyzed here
to be explained by omitted variables.

Differential secular trends
Another threat to the validity of findings is that schools that benefit from PEC are

different than those that do not and their dynamics are different after 2001. If so, the
counterfactual of PEC is not a valid comparison. Therefore, I compare schools similar
in two dimensions: size and location. First I restrict the sample to schools located in
municipalities both with PEC and non PEC schools in the last two years observed 2006
and 2007. Second, I restrict the sample to the common support of the size distribution
in 2007. For this, I drop schools smaller than 1% of the treated and schools larger than
99% of the control schools. I repeat the exercise dropping schools smaller than 15% of the
treated and larger than 85% of the control schools. Tables I.6, I.7 and I.8 show estimates
based on restricted samples. Since the estimates are not statistically different than those
including all schools, the results are not likely to be driven by unobservable differences
related to location or size.

Selective Migration
Another concern could be that teachers or students could have moved to PEC schools.

Teachers moving to PEC schools is unlikely. PEC does not allow direct benefits to teachers
like changes in salaries or labor conditions. PEC does not allow school decision makers
to hire new personnel either. Moreover, PEC benefits a school for up to five years. After
five years, the school does not have any priority to receive benefits. Since the government
and the union controls the allocation of teachers, moving to a different school involves a
time cost to the teachers to deal with bureaucracy. Changes in student composition are
more feasible. To rule out this possibility, I check for the possibility of either teacher or
student migration. First I check for possible changes in student composition by following
the procedure by Galiani et al. (2008). I examine if the program affects the distribution of
students in participating and non participating schools. If there are no changes in relative
enrollment rates, then we can assume that there are no changes on student composition.
Even though changes of strong students and weak students could exactly offset, this would
be highly unlikely. In order to test this, I estimate the effect of the program on the share
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of students in a given school:

Shareist = νi + µst + αY PECist + γXist + εist (2.5)

Where ShareCohortist is the share of the municipality students enrolled. The null for no
changes in student composition is H0 : α = 0.

To check for possible changes in teacher composition, I estimate equation 2.5 replacing
the dependent variable with the share of teachers in the municipality that work in the
school. Results are shown in table I.9 column (2). Again, I find an effect of less than
0.001%. Therefore, it is unlikely that the effect of the program is confounded with that
of students or teachers migrating to PEC schools.

Table I.9 column (1) shows the estimates of equation 2.5. I find that even though
PEC has a positive effect on the number of students and teachers for some years of
participation, the size of the impact is small. The average share of students or teachers
is 3% and the effect of PEC is less than 1% of that. Therefore, effects due to changes in
student or teacher composition are highly unlikely.



16

Chapter 3

Discussion

Transferring decision making on school funds allocation to its constituents is proposed
as a way to improve the provision and quality of education. I find that transferring
funds to the school decision slightly increases voluntary contributions and the quality of
education and decreases dropout rates. More resources in the school provided by PEC
bring improvements in education outcomes. The evidence that voluntary contributions
increase in participating schools is interpreted as evidence that the institutional change
in the school and the matching component of the program out weight the substitution
effect of voluntary contributions by program funds. Moreover, the increase in voluntary
contributions is small and it does not increase dropout rates. On the opposite, the program
decrease dropout rates and increases the quality of education.

But it takes time for SBM programs to have an impact on test scores. When exploiting
variation in school experience, I find that the program has stronger effects in schools that
have more experience with the program. SBM introduces changes that require local
players to experiment and learn before they can successfully implement new working
practices. Improvement requires changes in behavior and practices that take time for
parents, teachers and students to adopt.

Therefore, the program is successful at improving the provision and quality of edu-
cation and timing matters. Further research on the underlying mechanisms is necessary
to understand what changes are taking place in benefited schools. In particular it is in-
teresting to disentangle the effects of the institutional change and the cash transfers on
education. In other studies it has been found that an increase in school resources is not
necessarily related to improvements. But it may be that the institutional framework and
the changes that it catalyzes are what bring improvements to the quality of education.

The implementation of SBM programs aims at improving the efficiency of public spend-
ing on education. It is difficult to compare how efficient this program is when compared
to others because there are differences not only in interventions but also on the targeted
population. The average cost of PEC from 2001 to 2006 is US$27 dollars per student per
year, which is an extremely low cost compared to a typical cost of $931 per student. For
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example, PEC is efficient when compared to the human capital program Oportunidades.
Based on the evaluation made by Skoufias and Shapiro (2006) on the educational compo-
nent of the program, the cost of a 1% decrease in failure rates is $23 in the urban areas
and $39 in the rural areas. On the other hand, PEC is not efficient when compared to
programs in other contexts. Based on estimations by Gertler et al. (2008) the cost of
decreasing failure and dropout rates with the compensatory program AGEs in secondary
education is $11 and $5 respectively. Similar estimates based in other countries are very
low. For example, Banerjee et al. (2007) show that an increase of 0.1 standard deviation
on test scores costs $1.2 with personalized tutoring or $5.1 with computer based educa-
tion in urban slums in India. Another example is Kremer (2003) in Kenya where the
corresponding cost is $3.5 with teacher incentives and $4.2 with textbook provision. At
a first glance it would seem that PEC is not efficient, but the studies by Gertler et al.
(2008), Banerjee et al. (2007) and Kremer (2003) are based on a context where returns
to investment may be much higher. I find that the cost per student per year to decrease
outcomes in 1% is $16 for failure rates and $23 for dropout rates. The cost to increasing
math and Spanish test scores in 0.1 standard deviation is $38 and $53 respectively. The
effect on failure rates alone is equivalent to the government saving $9’216,900 in paying
for students that would have repeated the school year in the absence of the program
assuming they do not drop out of school.
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Part II

Matching Funds as Targeting: A
Way to Give to Those That Need

Funding the Most
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Chapter 4

Introduction

In this paper, I provide evidence that more funds are allocated to poor schools when
parents choose how much private investment to match to a school based management
(SBM) program in Mexico. I compare the effects of the largest SBM program in Mexico
"Programa Escuelas de Calidad"(PEC) or Quality Schools Program on voluntary contri-
butions among public schools in municipalities with different marginality levels. I find
that voluntary contributions increase as a result of the program and they increase more
in marginalized municipalities.

PEC is an effort to improve the quality of education by allowing agents at the school
level to participate in the decision making process. The program was first implemented
in 2001 and by 2007, the program benefited over 30% of all elementary schools in Mexico.
In 2006, Mexico invested about US$25 dollars per child (PEC, 2006). To participate in
the program, the school is required to submit a school improvement plan. After approval,
the program grants up to about US$5,000 for every school year and matches 2 dollars for
each dollar that the school raises from the municipal government or private sector for a
maximum of a total additional US$20,000. The exact amount granted depends on the
socioeconomic status of the community, education needs and demographic characteristics.
The transfer is important to the school. In 2006 the program transferred around $4,500
per school while the average investment made by parents in voluntary contributions was
$2,520 per school. The exposure of schools to PEC depends on program fund availability,
voluntary school participation and selection criteria on benefited schools giving priority to
those schools with greater need. The resources obtained by the program do not substitute
any transfers the government would have made to the school in the absence of the program.
In the absence of the program, parents make a voluntary contribution to pay for school
needs.

If parents have an alternative use of resources, it can be assumed that they set vol-
untary contributions so that the marginal return to investment on education equals the
marginal return to alternative uses. When the program is implemented, the matching
scheme may increase the return to their investment. Parents may then choose to increase
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voluntary contributions. But if parents have an alternative use of cash, they may choose
to decrease voluntary contributions and cover school expenses with resources from PEC.
I exploit variation in program exposure across schools and in time to empirically test
whether changes in voluntary contributions as a result of the program are different for
schools with different income levels. I find that on average the matching scheme effect
is stronger than the substitution effect and schools with low income increase voluntary
contributions more. Assuming that on average schools with low income face more needs,
the program provides more funding derived from matching to those that need it the most.

4.1 Household decisions on human capital investment
and matching funds

PEC was implemented with the idea of improving education quality and provision
by allowing school constituents to allocate resources. The underlying assumption behind
School Based Management programs like PEC is that agents at the school level know
better about local needs, can better monitor the use of resources and have better incentives
to improve the quality of education than a centralized decision maker.

PEC grants a fixed cash transfer and matches the investment made by parents. The
program changes the way in which households allocate resources across human capital
and alternative investments. The cash transfer may decrease the marginal return to their
investment. Parents may decrease the voluntary contributions and pay for school needs
with funds provided by PEC. On the other hand, the matching fund will increase marginal
returns to investments on education and parents may choose to increase voluntary contri-
butions. The overall effect is not clear. This paper provides evidence that in poor schools
where parents face high returns to investments the matching effect will dominate, while
in schools where needs are not so high parents will not increase voluntary contributions.

The main justification for the matching fund component in PEC was to encourage
local government and private investment. Another justification of matching funds is
that it encourages the matching party to make an efficient use of resources. If parents
make an investment at the cost of an alternative use like consumption, they will have a
stronger incentive to put program resources to work. This idea is better stated by Henry
Huttleston Rogers who provided substantial funding for education of black Americans
in the late 19th and early 20th centuries. He encouraged projects with at least partial
matching funds because he thought recipients would have a stake in knowing that they
were helping themselves through their own hard work and sacrifice1 . An unexpected
result of parental involvement is that when household resources are at stake, parents have
an incentive to learn about the school needs and decide how much the school needs. In
this sense, parents will match funds to a level perceived as optimal. Poor schools have

1"Matching funds" Wikipedia Website. 18 January 2010. http://en.wikipedia.org/wiki/Matching_funds
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more needs and therefore parents may allocate more resources than parents in schools
without much need. In this sense, the matching component of the program will increase
household investment across those that need it the most. Therefore, more funds will go
to those that need it the most. In this sense, matching has an unexpected self-targeting
role.

Improving targeting allows for the improvement of the use of program resources to
meet a goal. For example, if the goal is to improve the quality of education above certain
threshold, the government may start by targeting those schools with lower quality and
provide exactly what is needed. Besley and Kanbur (1990) states the basic problems
of targeting. First, it is costly to obtain detailed information so as to determine the
right transfer to the right school. Second, school characteristics change and this creates
a cost associated with assessing and verifying that the selection criteria are met. These
two problems are addressed with decentralization of targeting by matching funds because
each school makes use of information on site to assess needs each school-year. Therefore
the use of local information is used and the cost associated with providing a centralized
decision maker with detailed information is eliminated. A third problem is that the cost
to schools to apply to the program and the stigma associated with being a school that
benefits from a program targeted to low quality schools may discourage the application of
some schools that could benefit from the program. In this sense the matching component
of the program is not associated with a threshold or characterization to make the school
eligible. PEC gives priority to schools in localities with high and very high marginality in
urban areas but does not exclude any school therefore eliminating the burden associated
with being potentially labeled as a low quality school. A fourth problem with targeting is
the definition of a selection criterion. Making a universal selection criterion may decrease
the cost associated with making specific case studies. On the other hand there are always
cases where schools need funding to improve outcomes but do not meet selection criteria.
For example, the selection of all schools that provide funds to be matched may be a good
way to target which schools need resources the most according to the school constituent
criteria, but may not work for the poorest schools where budget constraints do not allow
them to contribute with funds. It additionally does not prevent students from migrating
to beneficiary schools. As Besley and Kanbur (1990) point out, self-targeting is successful
if the opportunity cost of those that need the program the most is lower than those that
do not. The application process on the other hand may discourage the application of
schools. There are no arguments about how the matching factor should be determined to
assess an optimal allocation. This is a question is out of scope of this paper and I leave
it for future study.

The empirical evidence presented in this paper shows that in the case of PEC, the
matching scheme worked as a way to target the poorest schools and tailor the amount of
resources that each school needs. In this sense, matching worked as a targeting device.
Therefore this document builds on the literature of household decision making on human
capital investment, the underlying mechanism of school based management and targeting.
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4.2 Conceptual Framework
I define the parents association as a group of parents that meet and vote to set school

voluntary contributions for next year. Then parents optimally allocate these resources
across needs in the school. According to the median voter theorem, if parents preferences
can be represented as a point along a single dimension, if they vote deterministically for
the motion closest to their own preference, and if there are only two motions, then the
winning motion will be that prefered by the median parent. Therefore I propose a model
to describe behavior for the median parent and therefore the choices made by the parents
association.

I assume that parents maximize lifetime utility which is a function of consumption
and accumulated human capital. The optimal allocation of resources is such that the
relative marginal return to human capital production equals the relative marginal return
in consumption. I use this condition to analyze how investment decisions change when
PEC is implemented.

Setup

Consider a household that lives 2 periods with school-age children. Parents in the
household are endowed with resources Y ≥ 0 at time zero. In this period, parents allocate
resources either to current consumption C or investment in human capital accumulation
as voluntary contributions M . Children go to school in the first period. The household
only benefits from returns to education after the schooling period is over at time 1.

The accumulation of human capital depends on the school production function. Schools
require each of the n students enrolled to pay the same fee, therefore human capital ac-
cumulation is a function of total resources available to the school nM . Moreover, if the
school participates in the program, it additionally receives income B and their investment
can be matched by γ dollars for each dollar they contribute. In this case, total income
available to the school will accrue to n(1 + γ)M +B.

Therefore, the human capital accumulation function is given by G = G(n(1 + γ)M +
B) where the function G is a neoclassical human capital production function, therefore
G′ > 0 and G′′ < 0. G may include other parameters that captures factors such as
individual child ability and motivation as well as other school inputs that are exogenously
determined. These inputs include quality of personnel, school infrastructure and others
that are determined by the government. I do not explicitly state those parameters in the
functional form so as to make the presentation clear.

The utility of the household U is a concave function of consumption C so that U ′ > 0
and U ′′ < 0. The household allocates resources to human capital and consumption so
as to maximize utility. Note that with a binding budget restriction, consumption equals
remaining resources after investment on education. Therefore C = Y −M . Let δ denote
the subjective discount factor. Then the household problem is:
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max{M}U(Y −M) + δG(n(1 + γ)M +B) (4.1)

Subject to the borrowing constraint Y ≥ 0 and non negativity conditions, M ≥ 0, C ≥ 0.
The first order condition for the solution to the problem described in equation 4.1 imply

that the marginal returns to lifetime utility through consumption must equal the marginal
returns to lifetime utility through investment in human capital after the schooling period
is over:

U ′ = δn(1 + γ)G′ (4.2)

Changes in Investments

The previous model allows for the prediction of the effects of the program on invest-
ment of the households on education. Using the implicing function theorem I have:
Matching Effect:

∂M

∂γ
= −δn(G′ + (1 + γ)MG′′)

U ′′ + δn2(1 + γ)2G′′
> 0 (4.3)

Cash transfer Effect:
∂M

∂B
= −δn(1 + γ)G′′
U ′′ + δn2(1 + γ)2G′′

< 0 (4.4)

Equation 4.3 models how the matching component of the program creates an incentive
to increase voluntary contributions if G′+(1+γ)MG′′ > 0. This assumption is equivalent
to assume that the elasticity of marginal returns to income is larger than -1. For example,
the condition is met for a standard Cobb-Doublas human capital production function.
Equation 4.4 states that households will substitute resources invested in human capital
accumulation by the cash transfer provided by the program. The overall effect of the
program depends on which effect is stronger.

The magnitudes of changes in voluntary contributions depend on initial resources Y
through changes in the marginal return of investment U ′′ = U ′′(Y −M). Assume that the
marginal returns to consumption are convex, then U ′′′ > 0. Taking the cross derivative
of equation 4.3 with respect to resources I have: Change in matching effect:

∂2M

∂Y ∂γ
= −δnU

′′′(G′ − (1 + γ)MG′′)
(U ′′ + δn2(1 + γ)2G′′)2 < 0 (4.5)

Change in cash transfer effect:

∂M

∂B
= −δnU ′′′(1 + γ)G′′

[U ′′ + δn2(1 + γ)2G′′]2 > 0 (4.6)

For clarity, assume that household utility in the schooling period is increasing in con-
sumption with decreasing returns to scale with functional form U(C) = ACα where
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α ∈ (0, 1). Then U ′′′(Y − M) = Aα(α − 1)(α − 2)(Y − M)α−3 > 0. The intuition
for why the matching effect is stronger among parents with less resources is that par-
ents in poor schools face higher returns to consumption and by equation 4.2 to human
capital accumulation. In this sense, the school has more needs. The matching scheme
magnifies the marginal return to their investment and parents find optimal to increase
voluntary contributions. Figure I.2 illustrates this point. The horizontal access shows
the voluntary contribution M and the vertical axis shows the marginal contribution to
household utility (1 + γ)nG′((1 + γ)Mn + B). In order to focus on the matching effect,
assume that the cash transfer B = 0, then the contribution of human capital investment
is (1 + γ)nG′((1 + γ)Mn). In the absence of the program γ = 0 and the marginal contri-
bution is nG′(Mn). If the initial voluntary contribution is an amount such as A and the
matching doubles that amount, then the total investment in human capital accumulation
will be that shown by point B. The marginal contribution to household utility increases
and the parents will find optimal to increase voluntary contributions. If on the other hand,
the initial voluntary contribution is an amount such as C, then the matching will shift
the total investment to a point such as D where the marginal contribution utility does
not increase. In this case parents will not increase voluntary contributions. The susti-
tution effect is stronger among poor households as well because households face higher
returns to alternative uses of resources when they are poor. Whether the sustitution or
the matching effect will dominate depends on how high the returns to alternative uses are
or how much households need those resources at home and how the marginal returns to
investment in education change with the program or how much households can benefit if
they contribute to the school to obtain much needed inputs in education.

I test whether the program causes changes in voluntary contributions that are different
with different resource levels. If the program causes different adjustments to different
resource levels, then the program may target funds to a resource level which may have
implications on long run social mobilization.
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Chapter 5

Estimation

The goal of this paper is to estimate whether the effect of the school based management
program PEC on voluntary contributions is different in schools with different income. This
could shed some light on whether the income or cash transfer effects dominate.

Ideally, I would compare voluntary contributions when groups of schools with different
incomes benefit from the program to the the same groups do not benefit from the program.
Since a given school is never observed in both states -i.e. with and without the program-
My approach is to compare cohorts of students in the same school that differ in the time
that the school has participated in the program. As stated in Patrinos (2007), estimation
of SBM programs may be biased if schools self select into the program or if families enroll
their children in participating schools. To take into account this possibility I introduce
school and state-year fixed effects. A school fixed effect controls for all time invariant
school characteristics. In particular, a school fixed effect absorbs many personnel and
infrastructure characteristics that are approximately constant given the presence of the
union and the lack of government funding for school improvements. I also expect that a
state year fixed effect will capture relevant institutional variation because decentralization
in 1992 made states responsible for providing public education.

After the introduction of school and state-year fixed effects, the main identifying as-
sumption is that there are no unobservable time varying school characteristics that de-
termine both program participation and outcomes for each income group. Even though
I cannot rule out the possibility of omitted time varying school characteristics, I provide
evidence that such variables are not likely to drive the estimates. First, I test and rule out
that outcomes and pre intervention trends in outcomes are different among participating
and non participating schools by income group. Second, I estimate the relative impor-
tance of time varying unobservable variables in estimation and I run robustness checks
for differences in secular trends.

There are two sources of variation in program exposure: cohorts of students in schools
over time and across schools. Since data is available before the program started, I use
the three years before the program was introduced as the baseline of the analysis. Let



26

Y PECist denote the number of years that school i in one of the 32 federal states s and year
t has participated in PEC. Let Mist denote voluntary contributions, DI denote a dummy
for each income group I and let X denote time varying school characteristics. The average
impact of a year of program participation on education outcomes is estimated by:

Mist = νi + µst + βY PECist +
5∑
I=2

γIY PECist ∗DIis + δXist + εist (5.1)

The null for no difference of impact of program participation among schools in income
group I when compared to the omitted group is H0 : γI = 0. Bertrand et al. (2004)
suggest allowing for an arbitrary autocorrelation process when computing the standard
errors when the number of observations is large enough. Therefore I calculate robust
standard errors clustered at the school level.

Voluntary contributions are determined largely based on the voluntary contribution in
the previous school year. Therefore the effect of the program on voluntary contributions
is estimated by modifying equation 5.1 to include lagged voluntary contributions. This
issue is addressed in chapter 1and results do not change with the inclusion of this control.
Therefore I present results without the introduction of the lag to make the presentation
clearer.

5.1 Data
Data on voluntary contributions is provided by the school census from the Ministry of

Education (Censo 911, SEP) for 1998 to 2007. Data on program participation is provided
by the program administrative division from 2001 the year in which the program started to
2007. School income is measured according to the marginality index of the locality where
the school is located. The marginality index summarizes information that reflects the
conditions of the population in the locality, such as illiteracy rate, running water, sewage
and electricity availability, number of people per room in private housing, dirt floor and
percentage of the population with income up to twice the state specified minimum wage.
The indexes are constructed based on information collected on the 2000 census by the
National Council of Population "Consejo Nacional de Población, CONAPO". CONAPO
further summarizes the index information in 5 groups of marginality by creating optimum
strata: Very high, high, medium, low and very low.

Table I.10 shows the number of schools by program participation. The second column
shows the number of schools that have never participated in the program. The second
column shows the number of schools that started receiving benefits from PEC, the third
shows the number of schools that continued to receive benefits from PEC given that
it benefited from the program in the previous school-year. The fourth column shows
the number of schools that dropped out of the program. A school may drop out either
voluntarily or because it does not properly meet the proposed improvement plan or can
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not justify the use of funds in the previous period. The last column shows the number of
schools that are not receiving the program after five years. These schools have "graduated"
from PEC. A school has “graduated” when the school has benefited for at least 5 years
and looses priority to continue in the program. The school is eligible to receive benefits
after 5 years only if there is funding available after the program has been granted to other
schools with less years in the program. The number of schools that started receiving the
program peaks in 2005 with over 10% of schools entering the program. The number of
schools dropping out of the program increases from 2005 to 2006 and graduation starts
in 2006. Therefore there is high mobility of schools in and out of the program every year
with more schools entering until 2005. Overall, 45% of general public elementary schools
participated in PEC at some point.

5.2 Results
I find that voluntary contributions increase more among schools located in high marginal-

ity areas. Table I.11 shows voluntary contributions in PEC and no PEC schools by
marginality groups in all 10 years. On average PEC schools set higher voluntary contri-
butions. The difference is larger in medium and low marginality areas but differences are
not statistically different in any group.

To make comparisons in groups taking into account different school characteristics
that may determine both program participation and voluntary contributions I estimate
the effect across groups with regression analysis. Before presenting results, I start by
providing evidence that the main identifying assumptions hold. In the next subsection
I present the main results. In the third subsection I present robustness checks to my
findings.

5.2.1 Identifying assumptions
First, I present evidence that dynamics in schools that first participated in PEC are

not different from those that started later or have not received the program yet in each
marginality group. This assumption allows schools not receiving the program to serve as
controls. One way to do this is to test whether dynamics between participating and non
participating schools are equal before the program intervention.

I check whether pre intervention outcomes can predict which schools first entered PEC
within a group. Equation 5.2 estimates how changes in voluntary contributions from 1999
to 2000 predict the year in which the school joined the program.

Since schools in urban and highly marginalized areas were given priority to benefit
from the program, I control for these characteristics and changes in observables. The
estimating equation is:
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STARTis = µs +
4∑
I=1

αIDIis + βDURBis + γ∆Mis +
4∑
I=1

γI∆MisDIis + δ∆Xis + εis (5.2)

Where ∆M = M2000 −M1999 is the pre intervention trend of the outcome, ∆X is the pre
intervention trend of time varying school observables, DI is a dummy indicating whether
the school is located in a locality with marginality level I (high, low, medium or very
low marginality). I use the very high marginality group as the comparison group because
it represents the largest share of schools in any group with 35% of the sample. DURB
denotes a dummy indicating whether the school is located in an urban area and µs is a
state fixed effect. The subscript i denotes a school observation located in state s. Table
I.12 shows estimates of equation 5.2. I can not reject the null hypothesis that changes in
voluntary contribution within income groups predict program participation. Therefore,
effects of program participation on voluntary contributions driven by differences in trends
is unlikely.

A second check is done based on the fact that estimation is based by comparing PEC
schools to non PEC schools. I test whether changes in voluntary contributions in the year
before the school enters the program is different from those schools that never enter and
remain as a comparison group. I can not reject that voluntary contributions are equal
in any year. Table I.13 compare differences in voluntary contributions Mt−1 −Mt−2 of
schools entering PEC in year t to those that do not enter PEC. Schools that had PEC
at t − 1 are excluded. Tables I.14 and I.15 show average characteristics and changes in
school characteristics per year of entry. I can not reject that school characteristics are
equal.

A third check is whether school observables at levels or changes in time are different
among schools that participated first in the program to those that entered later or never
entered. I find no statistical differences either. The effect of the program is calculated by
comparing changes in voluntary contributions when the school stays or joins the program
to those schools that have not benefited from the program yet or that left it. To test
whether the effect is just a difference in trends driven by unobservable differences I test
whether or not trends in voluntary contributions in the year previous to program partic-
ipation are statistically different. Table I.16 shows differences in voluntary contributions
Mt−1 −Mt−2 of schools entering PEC in year t to those that do not enter PEC. Schools
that had PEC at t− 1 are excluded.

Another concern may be that schools that enter early are different to those that enter
later or never enter to the program. I test whether there are any differences between
between PEC and not PEC schools at the year when they start to participate in the
program. Table I.17 show average voluntary contributions per year of entry. None of the
differences are statistically significant.

Since there is no evidence of differences in pre intervention trends, I check for evidence
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of differences on the effect of the program on voluntary contributions in different income
groups.

5.2.2 Main results
Table I.20 presents the effect of the program as a function of school marginality. Col-

umn (1) presents results by groups. Schools located in localities in medium, high and very
high marginality areas increase voluntary contributions in $0.22.- which is small compared
to a typical voluntary contribution of $10.72.-. The differences across these three groups
are not statistically different. Voluntary contributions in schools located in low and very
low marginality areas increase but by a smaller magnitude. On average, a school in this
group increases voluntary contributions in $0.11.- less than the increase in high marginal-
ity areas. Column (2) presents estimates of the interaction of the marginality index with
years in PEC. On average an additional year in PEC increase voluntary contributions
and this change is larger as the marginality index increases. Therefore the finding that
schools located in areas with higher marginality increase voluntary contributions more
than those located in low marginality areas is robust to the index specification and there-
fore the findings in column (1) are not a result of the construction of marginality groups.
Finally column (3) shows the average effect of the program. Schools increase voluntary
contributions therefore suggesting that on average the matching feature of the program
promotes private investment. Table I.18 shows a summary of the estimated effect of the
program on voluntary contributions by group with the average voluntary contribution.
The increase in voluntary contributions is 3.3% for schools located in localities with very
high marginality but only 0.7% for schools located in localities with very low marginal-
ity. The matching effect seems to be stronger than the substitution effect. Parents in
schools facing high returns to investment or schools with more needs increase voluntary
contributions more.

Threats to validity to these findings are derived from the possibility of omitted time
varying factors, differential secular trends and selective migration. I discuss these possibil-
ities and provide robustness checks to address these concerns in the following subsection.

5.2.3 Robustness checks
A threat to validity of the estimates is the existence of omitted time-varying factors

that correlates to program participation and determines voluntary contributions. The
existence of time varying factors omitted after introducing a state-year fixed effect and a
school fixed effect are unlikely because policy making is done either at the federal or state
level and the presence of the union also makes changes in school characteristics in time
slow.

Even though I cannot directly test for the presence of omitted factors, I assess the
potential importance of omitted variable bias by exploring how estimates change with the
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exclusion in estimation of time varying observable characteristics.
If changes in the magnitude of the effect are relatively small, then it is unlikely that

omitting unobservable characteristics will drive the whole effect (Altonji et al., 2005).
The authors state that if estimates are not sensitive to the exclusion of controls, then it is
unlikely that omitting unobservable characteristics will drive the whole effect under the
assumption that the partition of explanatory variables in observables and unobservables
is approximately random. Given that the school census was not designed to assess the
effect of PEC on voluntary contributions, the assumption is reasonable. Table I.21 shows
estimation of the effect of the program on voluntary contributions including and excluding
time varying school characteristics. By taking the ratio of the difference between the
estimate with the inclusion of controls over the difference between estimates with and
without controls show that bias due to unobserved school characteristics would need to
explain at least twice as much as the observed characteristics for the entire effect to be
explained by bias in each group. Therefore the presence of other time varying non state
wide factors that may influence estimates is unlikely.

Another possible check is to do a placebo test. I test false treatment on pre intervention
voluntary contributions and find no effect of program participation. Appendix F shows
estimates. Another threat to the validity of findings is that schools that benefit from
PEC are different than those that do not and dynamics are different after 2001. If so, the
counter factual of PEC is not a valid comparison. Therefore, I compare schools similar
in two dimensions: size and location. First I restrict the sample to schools located in
municipalities both with PEC and non PEC schools in any given year. Second, I restrict
the sample to the common support of the size distribution. For this, I drop schools smaller
than 5% of the treated and schools larger than 95% of the control schools in high or very
high marginality areas. Table I.22 shows estimates based on restricted samples. Since the
estimates are not statistically different than those including all schools, the results are
not likely to be driven by unobservable differences related to location or size.

Another concern could be that teachers or students could have moved to PEC schools.
Teachers moving to PEC schools is unlikely. PEC does not allow direct benefits to teachers
like changes in salaries or labor conditions. PEC does not allow school decision makers
to hire new personnel either. Moreover, PEC benefits a school for up to five years. After
five years, the school does not have any priority to receive benefits. Since the government
and the union controls the allocation of teachers, moving to a different school involves a
time cost to the teachers to deal with bureaucracy. Changes in student composition are
more feasible.

I check for possible changes in student and teacher composition by following the proce-
dure by Galiani et al. (2008). I examine if the program affects the distribution of students
in participating and non participating schools. If there are no changes in the share of stu-
dents or the share of teachers in a municipality in PEC schools, then it can be assumed
that there are no changes on student composition. I find an effect of less than 0.001% for
both students or teachers. Therefore, it is highly unlikely that the effect of the program
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is confounded with that of students or teachers migrating to PEC schools.
Finally, I use an alternative measure of school income. I estimate whether the ef-

fects of the program on voluntary contributions are different among quantile groups of
voluntary contributions in 1999, two years before the program was implemented. Using
this alternative measure must be made with care. The interpretation of the coefficients
is different than the interpretations using marginality as a measure for school income.
Voluntary contributions reflect the economic status of the household but they also re-
flect other characteristics such as how interested parents are in education. Parents that
give more importance to education are likely to vote for higher voluntary contributions.
Therefore the effects across quantiles reflect differences both in economic status and other
unobservable characteristics that determine voluntary contributions. I test for identify-
ing assumptions and make robustness checks analogous to those used for the marginality
index and find that estimates for this specification are unlikely to be driven by unob-
servables. Table I.23 show that voluntary contributions increase $0.42.- in the second
quantile of the distribution. The first column shows that effect is statistically different for
the first quantile with $0.10.- more for this group. The third and fourth quantiles show
corresponding smaller increases of $0.10 and $0.35 less than the second quantile. The
fifth quantile shows an overall decrease in voluntary contributions. The second column
shows the interaction of years in program participation with voluntary contributions in
1999. Table I.24 summarizes the results and compares them to the average voluntary
contribution. Schools in the first quantile increase voluntary contributions in 19% while
those in the fifth quantile decrease them in 2%. If schools are providing high voluntary
contributions, parents may not find optimal to further increase resources due to decreas-
ing returns to scale. In this case, parents may choose to substitute their contribution by
the cash transfer made by the program. The largest the initial voluntary contribution,
the smallest the increase in voluntary contributions as a result of the program.
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Chapter 6

Discussion

Transferring decision making on school funds allocation to its constituents is proposed
as a way to improve efficiency in the use of resources to improve education outcomes. I find
that the program slightly increases voluntary contributions and this increase is larger for
schools located in highly marginalized areas. The evidence that voluntary contributions
increase in participating schools is interpreted as evidence that the matching component
of the program is stronger than the substitution effect. This effect is stronger among the
poorest schools. Therefore the program is mobilizing resources and is doing this more
among those that need it the most. If the poor increase voluntary contributions more,
then matching may improve the allocation of funds to promote equality. This finding also
has implications for the evaluation of school based management programs. Evidence on
the effects of these programs on education outcomes has been mixed. The most common
explanations to these heterogeneity of findings has been differences in timing and the
limitation of estimation techniques given self selection of the schools into the program.
I propose school income as another feature to be considered to explain heterogeneity in
these findings.
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Part III

A Randomized Experiment of School
Based Management in Secondary

Education in Mexico
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Chapter 7

Introduction

School Based Management (SBM) programs have been proposed as a way to decentral-
ize decision making to the school level. Funds are transferred directly to the school and
parents, along with teachers and the principal, allocate and oversee its use. By increas-
ing parental and community involvement in schools, the program is expected to improve
education because it fosters social and economic benefits that best reflect the priorities
and values of local communities. As a result, the program seeks to increase accountability
and monitoring of school personnel, align incentives and match school needs with policies.
With these ideas in mind, the Mexican government implemented in 2007 an SBM pro-
gram in television based lower secondary schools called telesecundarias . These schools
rank last in the standardized tests (ENLACE) and international assessments (PISA). For
example, average reading and math ENLACE score in for telesecundarias was 458 and
492 while the score for general lower secondary schools was 526 and 517. But in spite
of the increasing popularity of these programs, evidence on its impact on the quality of
education in Mexico and Latin America shows mixed results1. The lack of consensus
on the impact of the program may be explained by the evaluation problem imposed by
self-selection of the schools. In an effort to eliminate this problem, the Education Sec-
retariat implemented AGEs in telesecundarias as a randomized experiment in the state
of Veracruz. One hundred and twenty-five secondary schools were randomly selected to
serve as control groups and 125 schools were randomly selected to receive transfers of
approximately US$600.-. This transfer represents on average about 50% of the typical
income on which parents, teachers and the principal can make allocation decisions. The
goal of the program is to give parents resources, knowledge, abilities and skills that they
require to identify and solve the material and maintenance needs of the school. Improved
conditions should contribute to an environment that improves learning while increasing
participation and transparency. The program is innovative because it is one of the first
randomized experiments on SBM and because it transfers the funds directly to the parents

1What Do We Know About School-Based Management?; November 2007, Education Human Devel-
opment Network, The World Bank, Washington, DC
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association. The source of income in the absence of the program is voluntary contribu-
tions made by parents. The voluntary contribution amount is usually set by the parent’s
association, the teachers and the principal during the previous academic cycle. When
parents enroll their children, they are told about it. Social pressure on the parents and
the students enforce the payment. These voluntary contributions are used to cover school
variable costs, excluding wages, water and electricity.

I propose to test two behavioral responses that may take place within the school as
a result of the implementation of this program and the implications of those responses.
First, when the parents association receives a cash transfer, parents may reduce voluntary
contributions to the school. In this case, the program rather becomes akin to a condi-
tional cash transfer. Second, parents may increase their participation in school related
activities to complement the additional funds. I also test whether there is an effect on
the quality of education as measured by standardized test scores a year after the program
was implemented. Assessing the effects of the program is important because over 30% of
elementary public schools in Mexico participate in some kind of SBM program. Addition-
ally, SBM programs are currently being implemented in a number of countries, including
Hong Kong (China), Indonesia, El Salvador, Nicaragua, Kenya, Kyrgyz Republic, Nepal
and Paraguay.

I find no evidence of crowding out. Voluntary contributions do not decrease in schools
that receive the program transfer. Therefore, total funds available to the school increase.
Parents may perceive higher returns to education given an improved institutional frame-
work in the school or they may need time to learn and adjust to the program before they
make changes. In the last case, there will be a tradeoff between program experience and
crowding out. I also find that the program encourages participation among schools with
low participation and decreases it among schools with high participation. Parents that
spent less than 5 hours per month in school related activities increase participation while
those that spent more than 7 decrease it. Even though schools get more resources, I find
no evidence of improvements in test scores. I find that the funds are used for infrastruc-
ture improvements. Therefore, the effects of the program may need to be rather measured
by other indicators that may not be directly related to changes in education in the short
run such as health. Changes in education may come in the long run. Evidence in other
countries show that schools may need to adjust and learn how to work with the program
before improvements take place.

7.1 Background
One of the major challenges to the Mexican government is to improve the quality of

education. One explanation given for the provision of low quality education has been
the problems associated with centralized decision making. States are responsible for
education and receive most transfers from the federation. The state has little role in
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allocation because transfers are pre-determined for specific uses. Curriculum design, text
books, evaluation criteria and schedules are also determined by the federation. Moreover,
the teachers union, Sindicato Nacional de Trabajadores de la Educación (SNTE) is one of
the strongest unions in Latin America. The SNTE strongly influences personnel allocation
and the decisions on individual wages for public education workers. Teachers must join
the union if they want to work in a basic-education public school. As a result, little
power is left to agents at the school level to improve the quality of education. Neither the
principal, nor the teachers or the parents can make decisions about personnel, textbooks,
schedule or curriculum.

SBM programs in Mexico were first implemented in 1996 with the goal to align ex-
isting compensatory programs that separately targeted education supply and demand.
SBM programs were first implemented by the National Council of Education Promotion
(Consejo Nacional de Fomento Educativo , CONAFE) CONAFE is a dependency of the
Ministry of Education in charge of operating compensatory programs. This dependency
was created in 1971 to increase education supply and to improve the quality of educa-
tion in highly marginalized communities. Different from SBM programs, Compensatory
Programs transfer resources to the state government which then decides allocation.

CONAFE first implemented a compensatory program called PARE (Programa para
Abatir el Rezago Educativo, PARE) in 1991 with the specific goal to reduce educational
lag. PARE was implemented only in rural communities in the four states with the highest
poverty rates. In 1993, the program goal was extended to reduce education lag in ba-
sic education and it was renamed PAREB (Programa para Abatir el Rezago en Educación
Básica, PAREB). It was also expanded to cover indigenous and general elementary schools
in the worst performing localities in the next ten poorest states. In 1995, the program
was expanded and integrated with the program Project for the Development of Initial
Education (Proyecto para el Desarrollo de la Educación Inicial, PRODEI). The resulting
program was named Program to Abate Educational Lag (Programa Integral para Abatir
el Rezago en Educativo, PIARE) and covered the 23 poorest states. In 1996, CONAFE
introduced the SBM component known as AGES (Apoyo a la Gestión Escolar, AGEs).
The program made transfers to the parents association of approximately US$600.- per
year. By 1998, PAREIB covered all states in the country. In 2001 the federal govern-
ment implemented the Quality Schools Program (Programa Escuelas de Calidad, PEC)
trying to improve participation by the local government. For each dollar that the state
contributes to PEC, the federal government contributes with 3 dollars. Improvement
plans are designed and written by the principal, the school teachers and the parents and
funds are directly transfered to the school principal. In 2003 the AGEs program was first
complemented with a course directed to guiding parents in the management of the AGEs
fund. As of today, over 30% of basic education schools in México benefits from PEC
alone.

In Mexico, evaluation of the Compensatory Programs finds a decline in the repetition
rates for indigenous households as a result of the program (Lopez-Acevedo, 2004). Lopez-
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Calva and Espinosa (2006) and Shapiro and Moreno Trevino (2004) use propensity score
matching and finds increased test scores. Additionally, other studies like those of Gertler et
al. (2008), Murnane and Cardenas (2006) and Skoufias and Shapiro (2006) find decreased
failure rates. The effect on dropout rates is not clear. Some authors like Murnane and
Cardenas (2006), Paes de Barros and Mendonca (1998) and Skoufias and Shapiro (2006)
find that dropout rates decrease, while others like Gertler et al. (2008) find no effect.

The mixed evidence on dropout rates in Mexico is not surprising. Skoufias and Shapiro
(2006) states that the evidence on the impacts of SBM programs is mixed. Indeed,
when we look at the effect of SBM programs on test scores most authors find a positive
effect while others find no effect on test scores. Jimenez and Sawada (2003), King and
Ozler (1998), Lopez-Calva and Espinosa (2006), Parker (2005),Sawada and Ragatz (2005)
and Skoufias and Shapiro (2006) find positive effects while Collins and Hanson (1991),
di Gropello and Marshall (2005), Glewwe and Lockheed (1995), Gunnarsson and Verdisco
(2004), King and Gunnarsson (2003), Lockheed and Zhao (1993) and Paes de Barros
and Mendonca (1998) find no effect. According to the World Bank (2007), experience
with SBM programs in developing countries show that they may decrease educational
outcomes in the short run because there is an adjustment in the school. The program
may cause changes in administration, personnel and organization retarding effects on
education. If this is the case in developing countries, then evaluations in the long run
are needed to assess the impact of the program. Therefore, this mixed evidence may be
a result of the time that the program takes to actually improve the quality of education.
However, most of the studies are evaluations from one to three years and there is no
clear pattern between timing and effect. Inconsistent results may also be a result of self
selection problems in program evaluation. For example, if those schools that have stronger
institutional infrastructures are the ones proposing improvement projects, the effects of
the program will be confounded with the difference in institutional background. SBM
schools would seem to have better quality in education when compared to other schools
with similar characteristics, but the difference is a result of an institutional difference. A
third reason may be that the econometric techniques used to address this problem are
limited and therefore provide different results in different settings. Most evaluations use
either instrumental variables and Heckman correction models or difference in difference
and matching estimation to deal with this problem. As Glewwe and Kremer (2006)
points out, methodological issues are important in impact evaluation and randomized
experiments in education are rare. One third reason of mixed effects may be that the
effect may depend on the context. Galiani et al. (2008) study the effect of decentralization
in Argentina and finds that decentralization increased test scores for high income schools
but decreased test scores for low income schools. Lopez-Acevedo (2004) evaluates school
management in México and finds that students in low income areas benefit less from
the program. The effects of school management in dropout rates are clearer. Studies
like those of Collins and Hanson (1991), di Gropello and Marshall (2005), Jimenez and
Sawada (2003), Murnane and Cardenas (2006), Paes de Barros and Mendonca (1998) and
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Skoufias and Shapiro (2006) have found that the program decreases dropout rates, while
others like that of Gertler et al. (2008) finds no effect in Mexico. Failure rates have also
been found to decrease in studies such as those by Gertler et al. (2008), Paes de Barros
and Mendonca (1998) and Skoufias and Shapiro (2006), but some like that carried by
Murnane and Cardenas (2006) finds no effect. Studies with access to standardized test
scores present mixed evidence like Jimenez and Sawada (2003), King and Ozler (1998)
and Sawada and Ragatz (2005). Other effects of the program have been decreased student
absenteeism (Jimenez and Sawada, 2003) and increased parent participation (Gunnarsson
and Verdisco, 2004). The World Bank (2007) stresses the importance of understanding
the underlying mechanisms that translate funds allocated to the parents association to
educational outcomes. I contribute to the growing literature providing insight on these
mechanisms. I propose an explanation for heterogeneous findings. My work builds on
the growing literature trying to assess the impact of school based management programs
by testing allocation mechanisms within the school with information from a randomized
experiment.

7.2 The Experiment
In an effort to eliminate the self selection problem in impact evaluation of School Based

Management programs, the Mexican government implemented a randomized experiment
in the state of Veracruz. A telesecundaria is a secondary school where classes are taught
on television and a teacher in the classroom reinforces the material and answers questions.
The program establishes certain requirements to receive benefits. First, the parents as-
sociation must be formalized with 10 members appointed for two years. The rules stated
by the education ministry state that half of the members of the parents association must
change each year. Second, a student association must be formalized with 6 members.
Third, the parents and students associations must meet with the state representative to
receive training on: how the program works and the amount they will receive, how to
create an improvement plan which must be signed by the parents and student associa-
tion representatives and the commitments parents make. After completion of training,
parents are required to identify and rank the school’s main needs, propose a plan and
submit it to the state representative who oversees the program. This part of the design
was implemented based on the assumption that parents can better observe local needs
and monitor the use of resources. Unskilled labor for proposed improvements is supposed
to be supplied by the community. Parents in exchange are required to send children to
school, check homework, attend school meetings related to children’s performance, oversee
the use of funds and increase participation.

Unskilled labor for proposed improvements is supposed to be supplied by the commu-
nity. Parents can use the program funds to buy material for didactic ends, school im-
provements or for maintenance. Suggested material includes laboratory materials, books,
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dictionaries, paper, glue, maps, seeds, food for animals, cleaning products, ventilation
system for the classroom, audio systems, paint, brushes, blackboards, material to repair
the electrical system or sewage, tools to raise crops and carpentry tools. Program funds
cannot be used to buy real estate, pay for transportation, pay for unskilled labor, pay
for school services such as water, and electricity, build new classrooms, offices or teacher
house, make improvements that require technical supervision, buy office furniture, buy
luxury items for the teacher or rent a copy machine.

In the 2007-2008 school year, two hundred and fifty randomly chosen telesecundarias
in the state of Veracruz in Mexico were selected to participate in the evaluation of the
program. These schools were chosen among those not participating in the largest school
based management program in Mexico the Quality Schools Program (Programa Escuelas
de Calidad, PEC). About 76% of secondary schools in the state of Veracruz belong to this
group and 25% participated in PEC in that school year. Half of the selected schools were
chosen to be treated and received the benefits of the program while the other half was
left as a control group.

7.3 Data
In this section, I describe the data sources and provide summary statistics with the

goal of providing a sense of the information available and its characteristics.
As part of the experiment, two rounds of surveys have been carried out among par-

ticipating schools. The first round was carried in December 2007 and the second round
was carried in June 2008. There are four questionnaires per round and school where the
principal, the president of the parent’s association, a teacher and the student’s president
are interviewed. I use the interview to the president of the parents association to find out
whether parents changed the time they spend on school activities as a result of the pro-
gram. Table I.25 shows summary statistics corresponding to the question "‘On average,
how much time per month did parents devote to activities related to the parents associa-
tion in the previous school year?"’. Parents spent almost 6 hours on these activities. Note
also that non response is almost 25% in the first round and 12% in the second round. 146
out of the 250 schools in the experiment report time invested by parents in both rounds.
I use these 146 schools for the estimation of the effects of the program proposed in the
following section.

Other sources of data are the yearly school census and the standardized enlace test
scores provided by the ministry of education. The school census is carried out by the
ministry of education at the beginning and at the end of each school year. Information is
provided at the school level on general school, teacher, staff and student characteristics.
Information is available from 1998 to 2007 and for the beginning of 2008. I use the school
census carried out at the beginning of 2007 and 2008 to get information on voluntary
contributions. Voluntary contributions are observed both in the school census and the
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questionnaire to the parents association president. The information at the parent’s ques-
tionnaire is very noisy. It seems that there was a confusion whether to include cents or
report in thousands. Therefore I do the analysis based on the information on voluntary
contributions from the school census. Voluntary contributions are observed at the be-
ginning of the school year when AGEs was implemented and the following year. Since
randomization took place after the school year began, parents did not know whether they
would receive the program or not. Therefore there are two observations per school, one
before AGEs and one after AGEs. Since the program was implemented around half way
into the 2007 school year, the 2007 voluntary contribution reported at the beginning of the
school year serve as baseline. At the time, schools had not even selected into treatment
and control groups, therefore voluntary contributions could have not been affected by the
program. Changes as a result of the program should be observed at the following year in
2008. Table I.26 shows the voluntary contribution at baseline and follow up. On average,
parents contributed with $134 pesos per student or about $13 dollars.

I also use the school census to obtain data on failure rates. I use failure rates reported
at the end of the 2006 and 2007 school years. Table I.27 shows an average of 4% in failure
rates in both year. A change in failure rates after one school year would show a very short
run effect of the program.

The standardized test score ENLACE database contains mathematics and spanish
test scores at the school level for all students in ninth grade. Information is available
from the 2005 to 2008. Test scores range between 200 and 800. ENLACE data imposes
some minimum standards to test scores to ensure they reflect the school. A school must
meet three requirements for its results to be representative of its population. A school
has representative test scores if more than 80% of the students enrolled were tested, the
number of evaluated students was more than 8 and the percentage of unreliable results
due to suspected copying between students was less than 30%. ENLACE was designed to
be comparable across time. Test scores range from 200 to 800 points. This test is applied
in late April. The program was implemented in December of 2007. Since I do not expect
an effect by April of 2008, I use this test as baseline and the test scores for the following
year as follow up. Given that I can not rule out the possibility of a very short run effect,
I include summary statistics for the test in 2006. All results are robust to using 2006 test
scores as baseline and 2007 and 2008 as follow ups. Tables I.28 and I.29 show summary
statistics for math and spanish test scores. On average, schools have 487 and 465 out of
800 possible points in math and spanish test scores.

In this section I have described the data sources and its characteristics. On average
there are no effects of the program on the schools that participated in the program. In the
next section, I propose an econometric approach to estimate the effects of the program
using the information described in this section.
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Chapter 8

Estimation

8.1 Econometric Models
In this section I propose the estimation equations to test whether parents change

voluntary contributions and the time they spent on school related activities. I also propose
the estimation equation to test whether the program has an effect on the quality of
education.

To answer the question of how the program affected the behavior of parents and the
quality of education, we would need to compare the actual outcome of treated schools to
the contrafactual outcome if they had not been treated. We can exploit information from
a panel with two periods: one before the program is implemented and one afterwards.
In this case, differences in the growth of a time varying variable are attributed to the
program. This effect is the differences in differences estimator (DID) expressed as:

DID = (E[G1s|DT = 1, D2 = 1]− E[G1s|DT = 1, D2 = 0])−
(E[G0s|DT = 1, D2 = 1]− E[G0s|DT = 1, D2 = 0]) (8.1)

Where G1s denotes the outcome for school s as measured by either voluntary con-
tributions, parental participation, failure rates or standardized test scores in the treated
state, G0s denotes the outcome in the untreated state, DT denote a dummy variable that
indicates treatment and D2 is a dummy variable that indicates if the observation was
made after the program was implemented. The identifying assumption for the estimation
of the DID estimator is that the treatment group would have changed in the same way
as the control group if the program was not implemented. Random assignment allows for
the assumption that

E[G0s|DT = 1, D2 = 1]− E[G0s|DT = 1, D2 = 0]
= E[G0s|DT = 0, D2 = 1]− E[G0s|DT = 0, D2 = 0] (8.2)
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Where the left hand side of the equation is not observed but the right side is observed.
Random assignment also implies no differences before the program is implemented, there-
fore E[G0s|DT = 1, D2 = 0] = E[G0s|DT = 1, D2 = 0] = E[G0s|DT,D2 = 0]. The
impact of the program can be assessed with the following estimating equation:

Gst = β0 + β1D2t + βTDTsD2T + εst (8.3)

Where t denotes time and s denotes a school. The DID estimator is the result of
taking expected values of equation 8.3 The null hypothesis of no effects on the outcome
G as a result of the program is H0 : βT = 0.

8.2 Results

8.2.1 Validity of the Underlying Assumptions for Identification
Random treatment assignment allows for the assumption that the treatment group is

not systematically different from the control group before the program is implemented.
Identification of program effects then is derived from differences between treatment and
control groups after the program has been implemented. Based on information available
before the program was implemented, I test and confirm that randomization was success-
ful. Treatment and control schools are not statistically different before the program was
implemented.

Tables I.30 to I.34 show tests of differences in means across treatment and control
groups at baseline and follow up. Table I.30 shows that the average voluntary contribu-
tions in treatment and control groups are not statistically different. Balance at baseline
indicates that there are no differences across groups before the program was implemented.
Since selection of treatment was random, I would not expect differences in the following
year to be different if it was not because of program treatment. I can not reject the
hypothesis of no difference across groups therefore, there are no effects of the program on
voluntary contributions when comparing means.

Table I.31 shows the comparison of hours that parents spend in activities related to
the parent’s association. I can not reject that difference in participation both at baseline
or follow up are zero.

Tables I.32 and I.33 show differences in averages for standardized math and spanish
test scores. As I mentioned before, the program was implemented in December of 2007
and the test was taken by school in late April of 2008. It would be surprising to find effects
four months after the program was implemented. To eliminate the possibility of short
run changes, I include differences of test scores corresponding to the previous school year.
Again I can not reject that there are no differences at baseline. I do not find differences
across groups either in 2006, 2007 or 2008. Finally, table I.34 shows differences in failure
rates at the end of the 2006 and 2007 school years. A short run effect of the program
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would be captured by differences at follow up. I do not find evidence of changes in failure
rates as a consequence of the program.

There is balance at baseline on the variables of interest and therefore the control
schools are a valid comparison group after the program has been implemented. Appendix
G shows characteristics of the parent’s association president and school at baseline. It also
contains corresponding tests for differences in treatment and control schools. I find that
there is balance at baseline and therefore there are no differences in school characteristics
that could undermine identification of the effect of the program. After comparing averages
among treatment and control groups there are no effects of the program on either parental
investment in voluntary contributions or time or in the quality of education. In the
next section I estimate the effects of the program with the methodology proposed in the
previous section.

8.2.2 Results
This section presents estimates of the effects of parental investment on the school and

the quality of education according to the methodology proposed in section 8.1. Consistent
with comparison of means I find no effects of the program on voluntary contributions, test
scores or failure rates. I find that at the school level the program changes the time that
parents spend on activities related to the parent’s association depending on how much
time they were spending before the program was implemented. I find that parents that
spent at most 5 hours per month in activities related to the parents association increase
their participation. About 70% of the presidents of the parent’s association reported that
parents spent less than 5 hours per month before the program was implemented. On the
other hand, they reported that parents that spent more than 7 hours per month in school
related activities decreased their time.

I start by discussing voluntary contributions. The first column of table H.1 shows esti-
mation of equation 8.3. The second column shows a cross sectional comparison of means
at follow up. This is equivalent to the comparison between groups in the previous section.
I find that there are no effects of the program on voluntary contributions. Therefore, the
average school income of $16,764 pesos increases in 36%. Parents do not vote to use pro-
gram funds to pay for salient school needs and decrease voluntary contributions. There
may be several reasons for this result. First, it may be that parents may be encouraged to
invest on school improvements given their new role in school. More formally, the improved
institutional framework may increase the perceived returns to education. Second, it may
be that it takes parents time to learn and adjust to the program. In this case, parents
may substitute voluntary contributions with program funds in the long run. Finally, it
may be that the effect of the program is too small to be captured for identification given
the number of schools and the variance of the voluntary contributions.

Table H.2 shows estimation for the effect of the program on the time that parents spent
on activities related to the parents association. I find no average effect of the program on
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parental investment in time. This result is robust to other definitions of time that parents
spend on school such as the percentage of parents that participated in activities related to
the parent’s association, number of meetings and a cathegorical assessment of perceived
frequency of parental participation in a list of school activities such as organization of
school events, infrastructure improvements, design of projects, etc. Even though there
seems to be no average effect, I look at whether there is an heterogeneous effect depending
on the time that parents were initially investing in school activities. I find that the lowest
71th percentile of parents increase their time in school related activities as a function of
the time they were spending before the program was implemented. The more they spent
before, the less they increased their time investment. For the highest 20th percentile of
schools, the program caused parents to decrease time. Parents may use program funds to
adjust their participation in school. Most schools increase their participation because the
new institutional framework and the additional resources may encourage parents to invest
more in time. On the other hand, schools with high participation may allow parents to
use the program funds to alleviate the time invested in school.

Table I.37 shows the effect of the program on math and spanish test scores a year
after the program was implemented. I find no effect of the program on the quality of
education as measured by these test scores. This is not surprising given the lack of
evidence on changes in parental investment. Parents report using program funds to make
infrastructure improvements in restrooms, patios, sidewalks and playgrounds. Table I.38
shows the use of funds. It is not surprising to find that test scores do not respond to these
changes. Table I.39 shows the short run effect of the program on failure rates. There are
no effects either. Therefore this supports the evidence found in test scores.

Finally, I test whether there is an effect on voluntary contributions, parental partici-
pation and test scores as a function of school size, marginality or initial values. Except
for parental participation depending on initial values, I find no heterogeneous effects of
the program in these dimensions. Tables with estimates for these interactions are remited
to appendix H.
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Chapter 9

Discussion

I make use of a randomized experiment in television based secondary schools on school
based management to answer the question of whether or not transferring funds to the
parents association has an effect on investment made by parents in voluntary contributions
and time. I also look for evidence of changes on the quality of education. I find no evidence
that the program causes parents to substitute voluntary contributions by program funds.
Parents may change their investment on the school for several reasons. If parents have
an alternative use of resources, the parent association may vote to decrease voluntary
contributions after they learn the school will receive funds from the program. On the
other hand, they may be encouraged to increase voluntary contributions by the improved
institutional framework. I find no evidence of these behavioral responses. In this sense,
the program funds do not cause crowding out in the short run.

When looking at the effect of the program on parent’s participation at the school
level, I find that parents change their time in school related activities as a function of
the time they were spending before the program was implemented. For schools in the
the lowest 70th percentile of parental participation, the program caused them to increase
time. On the other hand, schools with average parental initial time above the 80th
percentile decrease time. Most parents may increase their participation motivated by
the new institutional framework and take advantage of the additional funds. Other few
parents already participating intensively in school activities may substitute their time
with program funds.

Finally, I do not find an effect of the program on math or spanish test scores. Program
funds are mostly used to make infrastructure improvements and therefore is not surprising
to find no evidence of improvement. The lack of an effect on voluntary contributions or
test scores should not be interpreted as no effect. Experience in other countries has shown
that school based management programs require time for school constituents to learn and
adjust to it. Benefits derived from this program may rather come in the long run.
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Appendix A

Summary statistics of time varying
school characteristics

Tables A.1 to A.3 provide summary statistics on time varying school characteristics.

Table A.1: Education expenditures

variable N mean sd min max
Expenditure on uniforms 573,860 26 21 0 185
Expenditure on books 573,860 21 17 0 183

Table A.2: Personel characteristics

variable N mean sd min max
Number of teachers 573,860 6.93 5.11 0.00 48.00
Average teachers’ education 573,860 14.67 4.93 0.00 22.00
Principal’s education 573,860 15.73 3.65 0.00 22.00
Administrative staff 573,860 1.02 1.62 0.00 49.00
Percentage of teachers participating in CM 573,860 0.57 0.39 0.00 11.00
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Table A.3: Student characteristics

variable N mean sd min max
School size 573,860 191.15 178.26 1.00 1,885.00
Percentage of indigenous students 573,860 0.03 0.16 0.00 1.00
Percentage students with special needs 573,860 0.01 0.03 0.00 1.00
Percentage of foreign students 573,860 0.00 0.02 0.00 0.84
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Appendix B

Pre intervention trends

The effect of the program is calculated by comparing changes in outcomes when the
school stays or joins the program to those schools that have not benefited from the program
yet or that left it. To test whether the effect is just a difference in trends driven by
unobservable differences I test whether or not trends in outcomes in the year previous to
program participation are statistically different. Tables I.13 to B.3 compare differences in
outcomes Yt−1 − Yt−2 of schools entering PEC in year t to those that do not enter PEC.
Schools that had PEC at t − 1 are excluded. Data for standardized test scores is only
available for two years and therefore this check is not possible.

Table B.1: Voluntary contributions.

Entering PEC Not in PEC so far
t obs mean obs mean diff p
2001 55,454 -0.1293 1,932 -0.1511 0.0218 0.9755

(0.1334) (0.6934) (0.7061)
2002 51,259 -0.1684 4,195 -0.3369 0.1685 0.8222

(0.2093) (0.7163) (0.7463)
2003 48,664 0.0570 2,595 0.0745 -0.0174 0.9836

(0.2066) (0.8191) (0.8447)
2004 45,821 0.0010 2,843 -0.0575 0.0585 0.7584

(0.0506) (0.1824) (0.1893)
2005 39,899 0.2775 5,922 0.3586 -0.0811 0.6315

(0.0609) (0.1569) (0.1683)
2006 37,375 0.2162 2,524 0.0631 0.1532 0.4052

(0.0560) (0.1739) (0.1827)
2007 34,874 0.2836 2,501 0.3217 -0.0381 0.7959

(0.0440) (0.1398) (0.1465)
Standard errors in parenthesis.
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Table B.2: Failure rates.

Entering PEC Not in PEC so far
t obs mean obs mean diff p
2001 55,454 -0.1982 1,932 -0.3472 0.1490 0.2967

(0.0266) (0.1390) (0.1416)
2002 51,259 -0.1537 4,195 -0.2910 0.1372 0.2742

(0.0348) (0.1194) (0.1243)
2003 48,664 -0.2286 2,595 -0.2796 0.0510 0.5914

(0.0225) (0.0918) (0.0945)
2004 45,821 -0.1645 2,843 -0.2267 0.0622 0.7562

(0.0539) (0.1919) (0.1993)
2005 39,899 -0.2572 5,922 -0.3017 0.0445 0.6301

(0.0332) (0.0857) (0.0919)
2006 37,375 -0.2215 2,524 -0.2475 0.0261 0.8828

(0.0552) (0.1671) (0.1760)
Standard errors in parenthesis.

Table B.3: Dropout rates.

Entering PEC Not in PEC so far
t obs mean obs mean diff p
2001 55,454 -0.0226 1,932 -0.0304 0.0078 0.9770

(0.0510) (0.2654) (0.2703)
2002 51,259 -0.0906 4,195 -0.1814 0.0908 0.6311

(0.0527) (0.1806) (0.1881)
2003 48,664 -0.0438 2,595 -0.0039 -0.0399 0.7501

(0.0302) (0.1210) (0.1247)
2004 45,821 0.0025 2,843 -0.0102 0.0127 0.9544

(0.0599) (0.2129) (0.2212)
2005 39,899 0.0290 5,922 0.0557 -0.0267 0.8651

(0.0567) (0.1460) (0.1567)
2006 37,375 -0.0828 2,524 -0.0437 -0.0390 0.9054

(0.1041) (0.3099) (0.3269)
Standard errors in parenthesis.
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Another concern may be that schools that enter early are different to those that enter
later or never enter to the program. I test whether there are any differences between both
levels and changes in time varying observable school characteristics. Although schools that
entered first into the program seem to be located in high or very highly marginalized and
urban areas and are larger with more educated teachers. Tables I.14 and I.15 show average
characteristics per year of entry. None of the differences are statistically significant.
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Appendix C

First Stage for Arellano-Bond
estimation

This is the first stage estimation of equation of equation 2.3. The estimating equation
is:

∆M̈ist = α + β∆M̈ist−1 + γXist + εist (C.1)

Table C.1: Dependent variable: Time difference in voluntary contributions (deviations
from state-year mean)

(1)
Lagged voluntary contributions -.313

(0.001)∗∗∗

Expenditure on uniforms 0.052
(0.0005)∗∗∗

School size 0.0001
(0.0004)

Const. -2.37e-09
(0.006)

Obs. 459088
R2 0.126
F statistic 22139.93

Standard robust errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Appendix D

Placebo test

I test false treatment on pre intervention outcomes. I check whether ever participating
in the program has an effect on pre intervention outcomes. Since program participation
at any point does not vary with time, I estimate the effect of program participation in
the future on pre intervention trends. The estimating equation is:

∆Yis = µs + αDMARGis + βDURBis + γDEV ERPECis + δ∆Xis + εis (D.1)

Where ∆Y = Y2000−Y1999 is the pre intervention trend of the outcome, DEV ERPEC
is a dummy indicating whether the school ever participated in the program, ∆X is the pre
intervention trend of time varying school observables, DMARG is a dummy indicating
whether the school is located in a locality with high or very high marginality, DURB
is a dummy indicating whether the school is located in an urban area and µs is a state
fixed effect. The subscript i denotes a school observation located in state s. Table D.1
show the estimates for false treatment. Program participation at some point does not
have an effect on changes in dropout or failure rates but it does have an effect on changes
in failure rates. Making a closer examination, I find that pre intervention trends can
predict program participation in 2001 and 2005 in the state of Sinaloa. When this state
is excluded, there is no placebo effect on failure rates or other outcomes. I re estimate
program outcomes excluding this state and outcomes are not statistically different from
those including the state. I also estimate whether years of program participation predict
pre intervention trends and I find similar results.
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Table D.1: Dependent variable: Voluntary contributions, standardized math and spanish
test scores, failure rates and dropout rates

FEES FR DR
(1) (2) (3)

Ever participated (=1 if yes) 0.05806 -.04014 0.0176
(0.06036) (0.02424)∗ (0.01904)

Obs. 57386 57386 57386
R2 0.03068 0.00153 0.00251
F statistic 19.54182 27.78056 5.47116

State-year fixed effects. Standard robust errors clustered at the state level in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Appendix E

The role of experience

This section estimates the effects of the program to the sample of schools that entered
the program in 2001 as compared to those that have not entered to the program jet. Since
restricting the sample to those that entered the program in 2001 restrict the experience
on test scores to 4 or 5 years into the program I do not include these outcomes in the
analysis. The effect of the program on voluntary contribution for this set of schools starts
after three years of experience and remains to the fourth year of experience. Opposite
to the main results, the effect of the program is not increasing with time. For failure or
dropout rates, the finding that the effects are stronger with time is robust.
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Table E.1: Only schools that started participation in 2001 as compared to those that
have not started jet.

FEES FR DR
(1) (2) (3)

No experience -.01495 -.16127 -.04283
(0.07452) (0.04148)∗∗∗ (0.03722)

1 year experience 0.06502 -.26155 -.15650
(0.08842) (0.04301)∗∗∗ (0.03907)∗∗∗

2 year experience 0.0721 -.32200 -.13085
(0.09582) (0.0455)∗∗∗ (0.04287)∗∗∗

3 year experience 0.26965 -.34286 -.14129
(0.0961)∗∗∗ (0.05073)∗∗∗ (0.04991)∗∗∗

4 year experience 0.16676 -.40027 -.14364
(0.09345)∗ (0.05606)∗∗∗ (0.05524)∗∗∗

5 year experience 0.16589 -.39189 -.16270
(0.11385) (0.07191)∗∗∗ (0.0731)∗∗

Obs. 326870 331254 331254
R2 0.04342 0.00255 0.00095
F statistic 426.2862 38.14886 12.90159

Standard robust errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Appendix F

Placebo test by marginality group

I test false treatment on pre intervention voluntary contributions. I check whether ever
participating in the program has an effect on pre intervention outcomes. The estimating
equation is:

∆Mis = µs +
4∑
I=1

αIDIis + βDURBis + γDEV ERPECis

+
4∑
I=1

γIDEV ERPECisDIis + δ∆Xis + εis (F.1)

Where ∆M = M2000−M1999 is the pre intervention trend of the outcome, DEV ERPEC
is a dummy indicating whether the school ever participated in the program, ∆X is the pre
intervention trend of time varying school observables, DI is a dummy indicating whether
the school is located in a locality with very high, medium, low or very low marginality.
The omitted group is high marginality. DURB is a dummy indicating whether the school
is located in an urban area and µs is a state fixed effect. The subscript i denotes a school
observation located in state s. Table F.1 show the estimates for false treatment. Program
participation does not have an effect on voluntary contributions before intervention.
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Table F.1: Dependent variable: Pre-intervention trends for voluntary contributions.
GROUPS INDEX

(1) (2)
Participated in PEC 0.009 -.013

(0.11) (0.14)

* Very high marginality 0.264
(0.168)

* Medium marginality 0.057
(0.121)

* Low marginality -.004
(0.129)

* Very low marginality -.022
(0.179)

* Marginality index 0.094
(0.448)

Obs. 53519 53519
R2 0.03 0.03
F statistic 55.841 21.296

Standard robust errors clustered at the state level in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Appendix G

Characteristics of the President of
the Parent’s Association and the
School

This section presents summary statistics and test for differences across treatment and
control groups at baseline on the president of the parent’s association and school char-
acteristics. There are no differences between characteristics across groups. The only
exception is the percentage of parents employed with more parents employed in the treat-
ment schools. The president of the parent’s association has on average 43 years, is male,
has not completed elementary school, is married and has 4 children.

Table G.1: Individual characteristics of the parent’s association president

variable Obs mean sd min max
Age 495.00 42.87 7.49 21.00 77.00
Male (=1 if yes) 495.00 0.68 0.47 0.00 1.00
Elementary education com-
pleted (=1 if yes)

495.00 0.32 0.47 0.00 1.00

Parent or children speaks an
indigenous language (=1 if
yes)

495.00 0.21 0.41 0.00 1.00

Married (=1 if yes) 495.00 0.92 0.27 0.00 1.00
Number of children 495.00 4.04 2.19 0.00 12.00
Has had an income generat-
ing job in this school year
(=1 if yes)

495.00 0.51 0.50 0.00 1.00

Table G.3 shows summary statistics at the school level on both control and treatment
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Table G.2: Differences in parent’s association president characteristics at baseline

Control Treatment
Obs mean obs mean diff p

Age 122.00 43.08 124.00 42.65 0.44 0.66
(0.75) (0.64) (0.99)

Male (=1 if yes) 122.00 0.66 124.00 0.69 -0.02 0.72
(0.04) (0.04) (0.06)

Elementary education com-
pleted (=1 if yes)

122.00 0.30 124.00 0.32 -0.02 0.75

(0.04) (0.04) (0.06)
Parent or children speaks an
indigenous language (=1 if
yes)

122.00 0.19 124.00 0.22 -0.03 0.57

(0.04) (0.04) (0.05)
Married (=1 if yes) 122.00 0.91 124.00 0.93 -0.02 0.62

(0.03) (0.02) (0.03)
Number of children 122.00 3.95 124.00 3.99 -0.04 0.88

(0.19) (0.20) (0.28)
Has had an income generat-
ing job in this school year
(=1 if yes)

122.00 0.43 124.00 0.56 -0.13 0.04

(0.04) (0.04) (0.06)
Standard errors in parenthesis
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groups. The average school has 82 students, have a very low percentage of students with
special needs, no foreign students and 21 students per teacher. The teachers have an
average of 16 years of education and about 20% participate in the Carrera Magisterial
teacher’s program. Parents spend $387 pesos on uniforms and $288 on books which is
equivalent to approximately $38 and $28 dollars respectively.

Table G.3: School characteristics. SEP 2007

variable Obs mean sd min max
School size 250 81.33 61.79 20.00 514.00
Percentage of students with
special needs

250 0.00 0.02 0.00 0.21

Percentage of foreign stu-
dents

250 0.00 0.00 0.00 0.00

Percentage of students that
speak an indigenous lan-
guage

250 0.10 0.29 0.00 1.00

Students per teacher 250 20.60 7.05 7.33 65.00
Years of teacher education 250 15.77 1.46 0.00 18.00
Individuals working in ad-
ministration

250 0.22 1.09 0.00 10.00

Carrera Magisterial
teacher’s program

250 0.20 0.26 0.00 1.00

Expenditure on uniforms
(in pesos)

250 387 283 0 2,800

Expenditure on books (in
pesos)

250 288 244 0 2,500
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Table G.4: Differences in school characteristics at baseline

Control Treatment
Obs mean obs mean diff p

School size 125 80.02 125.00 82.64 -2.62 0.74
se 4.47 6.42 7.83
Percentage of students with
special needs

125 0.00 125 0.00 -0.00 0.37

se 0.00 0.00 0.00
Percentage of foreign stu-
dents

125 0.00 125.00 0.00 0.00 0.32

se 0.00 0.00 0.00
Percentage of students that
speak an indigenous lan-
guage

125 0.11 125 0.08 0.03 0.46

se 0.03 0.02 0.04
Students per teacher 125 20.63 125 20.56 0.06 0.94
se 0.56 0.70 0.89
Years of teacher education 125 15.75 125 15.78 -0.03 0.88
se 0.08 0.17 0.19
Individuals working in ad-
ministration

125 0.12 125 0.33 -0.21 0.13

se 0.08 0.11 0.14
Carrera Magisterial 125 0.22 125 0.17 0.05 0.16
se 0.02 0.02 0.03
Expenditure on uniforms
(in pesos)

125 396.00 125 378.16 17.84 0.62

se 21.47 28.75 35.88
Expenditure on books (in
pesos)

125 270.84 125 304.80 -33.96 0.27

se 14.09 27.41 30.82
Standard errors in parenthesis
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Appendix H

Interactions

In this section I test whether there is a heterogenous effect on voluntary contributions,
parental participation and test scores as a function of school size, marginality or initial
values. Except for parental participation, I find no heterogeneous effects of the program
in these dimensions.
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Table H.1: Dependent variable: Voluntary contributions (Natural log for column (4)
(1) (2) (3) (4)

Treatment*2008 19.112 -4.141 23.023 0.05
(20.037) (57.281) (29.219) (0.063)

*School size -.123
(0.105)

*Marginality index 34.811
(132.850)

*Initial value -.038
(0.139)

School size -1.243
(0.732)∗

2008 14.199 -15.374 70.932 0.066
(9.307) (39.115) (22.704)∗∗∗ (0.045)

*Marginality index 63.932
(96.858)

*Initial value -.038
(0.139)

Obs. 500 494 500 466
R2 0.041 0.032 0.141 0.037
F statistic 1.851 1.922 9.256 4.501

School fixed effects included. Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table H.2: Dependent variable: Hours per month spent by parents in activities related
to the parents association.

(1) (2)
Treatment -1.903 6.707

(2.652) (3.995)∗

*School size 0.034
(0.022)

*Marginality index -13.099
(9.413)

Round 2 1.769 -6.372
(1.403) (2.962)∗∗

*Size -.028
(0.018)

*Marginality index 13.211
(7.211)∗

Obs. 292 292
R2 0.007 0.026
F statistic 0.805 1.335

School fixed effects included. Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table H.3: Dependent variable: Math test scores
(1) (2) (3)

Treatment in 2008 -5.53 -32.36 -73.56
(8.41) (28.50) (56.67)

*School size 0.009
(0.04)

*Marginality index 59.64
(63.28)

*Initial test score 0.14
(0.11)

School size 0.09
(0.3)

2008 15.38 30.16 354.87
(5.42)∗∗∗ (23.78) (44.27)∗∗∗

*Marginality index -30.38
(52.12)

*Initial test score -.70
(0.09)∗∗∗

Obs. 500 494 500
R2 0.05 0.06 0.39
F statistic 3.93 3.92 32.33

School fixed effects included. Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table H.4: Dependent variable: Spanish test scores
(1) (2) (3)

Treatment in 2008 -3.62 -39.17 25.93
(7.15) (23.77)∗ (49.44)

*School size 0.009
(0.04)

*Marginality index 82.08
(53.73)

*Initial test score -.06
(0.1)

School size 0.07
(0.27)

2008 7.35 14.02 140.98
(3.69)∗∗ (16.74) (37.51)∗∗∗

*Marginality index -14.13
(35.83)

*Initial test score -.27
(0.08)∗∗∗

Obs. 500 494 500
R2 0.02 0.03 0.14
F statistic 1.31 1.89 11.06

School fixed effects included. Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Appendix I

Tables and Figures

Figure I.1: Share of elementary schools that either started, continued, left or graduated
from PEC by year
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Table I.1: Voluntary contributions, math and spanish standardized test scores, failure
and dropout rates. Treatment, control and average.

Treatment Control Average
Variable obs mean sd obs mean sd obs mean sd
Voluntary
contribu-
tions

70,823 12.62 8.96 503,037 10.40 8.67 573,860 10.67 8.74

Math test
scores

30,109 495.57 47.72 84,663 484.54 55.07 114,772 487.44 53.46

Spanish
test scores

30,109 492.80 43.72 84,663 480.50 50.29 114,772 483.73 48.95

Failure
rates

55,713 4.16 3.30 460,761 5.53 4.29 516,474 5.38 4.21

Dropout
rates

55,713 4.02 3.22 460,761 3.45 3.47 516,474 3.51 3.45
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Table I.2: Dependent variable: Year in which school started PEC
(1) (2) (3)

Failure rate trend 1999-2000 0.007
(0.005)

Dropout rate trend 1999-2000 0.004
(0.005)

Voluntary contributions trend 1999-2000 -.004
(0.003)

High or very high marginality 0.545 0.545 0.546
(0.119)∗∗∗ (0.119)∗∗∗ (0.119)∗∗∗

Urban -.640 -.640 -.641
(0.108)∗∗∗ (0.108)∗∗∗ (0.109)∗∗∗

Obs. 22512 22512 22512
R2 0.063 0.063 0.063
F statistic 19.365 20.208 25.36

State fixed effects. Standard robust errors in parentheses.
School controls include school size, percentage of indigenous students, percentage of students with special needs,
percentage of students with foreign nationality, average teacher education, average education of principals, number of
students per teacher, administrative personnel, percentage of teachers participating in the Carrera Magisterial teacher
program, average expenditures on uniforms and average expenditures on books.
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table I.3: Dependent variable: Voluntary contributions
Model1 Model2 Model3
(1) (2) (3)

Years in PEC 0.155 0.148
(0.013)∗∗∗ (0.013)∗∗∗

No experience 0.13
(0.026)∗∗∗

1 year experience 0.192
(0.031)∗∗∗

2 year experience 0.233
(0.038)∗∗∗

3 year experience 0.267
(0.044)∗∗∗

4 year experience 0.262
(0.052)∗∗∗

5 year experience 0.313
(0.079)∗∗∗

Lagged voluntary contributions 0.122 0.122
(0.006)∗∗∗ (0.006)∗∗∗

Obs. 401702 401702 401702
R2 0.04 0.0002 0.04
F statistic 664.258 124.606 476.419

Standard robust errors in parentheses. State-time and school fixed effects included in all three models.
* significant at 90%, ** significant at 95%, *** significant at 99%
Controls include: School size, percentage of indigenous students, percentage of students with special needs, percentage of
foreign students, average teacher’s education, principal’s education, number of teachers, administrative staff, percentage of
teachers participating in CM, expenditure on uniforms and expenditure on books.
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Table I.4: Dependent variable: Standardized math and spanish test scores
Math Spanish Math Spanish Math Spanish
(1) (2) (3) (4) (5) (6)

Years in PEC 0.06713 0.05376 0.06742 0.05401
(0.00751)∗∗∗ (0.0073)∗∗∗ (0.00751)∗∗∗ (0.00729)∗∗∗

No experience -.02387 -.02445
(0.01204)∗∗ (0.01178)∗∗

1 year experience -.00560 -.01378
(0.01242) (0.01211)

2 year experience -.01810 -.02380
(0.01401) (0.01366)∗

3 year experience 0.00147 -.01648
(0.01423) (0.01395)

4 year experience 0.0435 0.02061
(0.01675)∗∗∗ (0.01619)

5 year experience 0.08051 0.06525
(0.03018)∗∗∗ (0.02959)∗∗

Obs. 114772 114772 114772 114772 114772 114772
R2 0.00267 0.00229 0.00116 0.0008 0.00178 0.00172
F statistic 13.09202 11.3734 80.64342 54.87764 5.7663 5.87533
Standard robust errors in parentheses. State-time and school fixed effects included in all models.
* significant at 90%, ** significant at 95%, *** significant at 99%
Controls include: School size, percentage of indigenous students, percentage of students with special needs, percentage of
foreign students, average teacher’s education, principal’s education, number of teachers, administrative staff, percentage of
teachers participating in CM, expenditure on uniforms and expenditure on books.
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Table I.5: Dependent variable: Failure and dropout rates
Failure
rates

Dropout
rates

Failure
rates

Dropout
rates

Failure
rates

Dropout
rates

(1) (2) (3) (4) (5) (6)
Years in PEC -.08981 -.04297 -.09184 -.04466

(0.00599)∗∗∗ (0.00529)∗∗∗ (0.006)∗∗∗ (0.00527)∗∗∗

No experience -.13527 -.01484
(0.0159)∗∗∗ (0.01457)

1 year experience -.20399 -.07139
(0.01859)∗∗∗ (0.01648)∗∗∗

2 year experience -.28089 -.11673
(0.02276)∗∗∗ (0.02107)∗∗∗

3 year experience -.29507 -.12839
(0.02757)∗∗∗ (0.02608)∗∗∗

4 year experience -.28592 -.14700
(0.03554)∗∗∗ (0.03411)∗∗∗

5 year experience -.34107 -.15528
(0.06738)∗∗∗ (0.06914)∗∗

Obs. 516474 516474 516474 516474 516474 516474
R2 0.0033 0.00114 0.00068 0.00022 0.00322 0.00107
F statistic 103.8843 32.36594 234.3141 71.7321 73.48416 21.91939
Standard robust errors in parentheses. State-time and school fixed effects included in all models.
* significant at 90%, ** significant at 95%, *** significant at 99%
Controls include: School size, percentage of indigenous students, percentage of students with special needs, percentage of
foreign students, average teacher’s education, principal’s education, number of teachers, administrative staff, percentage of
teachers participating in CM, expenditure on uniforms and expenditure on books.
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Table I.6: Robustness checks for voluntary contributions. Parameter on years in PEC.

Obs
Full model 0.155 401,702

(0.013)
No controls 0.148 401,702

(0.013)
No administrative controls 0.156 401,702

(0.013)
Only municipalities with PEC and no PEC 0.156 363,293

(0.014)
Size common support 1% 0.151 390,971

(0.013)
Size common support 15% 0.151 232,813

(0.017)
Municipality fixed effects 0.146 401,702

(0.013)
Standard errors in parenthesis.
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Table I.7: Robustness checks for standardized test scores. Parameters on years in PEC.

Math Spanish Obs
Full model 0.067 0.054 114,772

(0.008) (0.007)
No controls 0.067 0.054 114,772

(0.008) (0.007)
No administrative controls 0.068 0.055 114,772

(0.008) (0.007)
Only municipalities with PEC and no PEC 0.065 0.052 103,798

(0.008) (0.007)
Size common support 1% 0.066 0.052 111,706

(0.008) (0.007)
Size common support 15% 0.047 0.034 66,518

(0.009) (0.009)
Municipality fixed effects 0.055 0.045 114,772

(0.007) (0.007)
Standard errors in parenthesis.
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Table I.8: Robustness checks on failure and dropout rates. Parameters on years in PEC.

Failure rates Dropout rates Obs
Full model -0.08981 -0.04297 516,474

(0.00599) (0.00529)
No controls -0.09184 -0.04466 516,474

(0.00600) (0.00527)
No administrative controls -0.09404 -0.04575 516,474

(0.00600) (0.00529)
Only municipalities with PEC and no PEC -0.09134 -0.04324 467,091

(0.00615) (0.00546)
Size common support 1% -0.08661 -0.03592 502,677

(0.00602) (0.00523)
Size common support 15% -0.07312 -0.02923 299,331

(0.00773) (0.00677)
Municipality fixed effects -0.07844 -0.04015 516,474

(0.00581) (0.00515)
Standard errors in parenthesis.
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Table I.9: Dependent variable: Share of students or teachers in the municipality in the
school

Students Teachers
(1) (2)

PEC participation 0.0006 0.0003
(0.00005)∗∗∗ (0.00005)∗∗∗

Obs. 573860 573860
R2 0.157 0.077
F statistic 362.267 393.57

Standard robust errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table I.10: Program rollout
Year Not participating Started Continued Dropped out Graduated
2000 51,011 0 0 0 0
2001 49,140 1,871 0 0 0
2002 45,086 4,054 1,752 119 0
2003 42,690 2,515 5,173 633 0
2004 40,448 2,875 6,550 1,138 0
2005 35,808 5,778 8,595 830 0
2006 33,988 2,650 10,497 3,123 753
2007 33,955 3,135 8,794 2,721 2,406
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Table I.11: Voluntary contributions by marginality index

Control Treatment
Marginality Obs Mean Sd Obs Mean Sd p-value
Very high 39027 6.8 1.2 1613 7.8 4.1 0.814
High 187524 8.1 0.9 15796 8.9 2.8 0.774
Medium 86458 9.3 1.0 13172 11.0 2.5 0.529
Low 94527 12.1 1.2 20223 13.6 2.8 0.623
Very low 89836 16.2 1.6 18604 16.7 3.5 0.903
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Table I.12: Dependent variable: Year in which school started PEC

(1) (2)
Years in PEC -.004 0.003

(0.004) (0.007)

* Very high marginality 0.012
(0.015)

* Medium marginality -.0009
(0.007)

* Low marginality -.002
(0.006)

* Very low marginality 0.004
(0.004)

* Marginality index -.026
(0.024)

Urban -.853 -.230
(0.097)∗∗∗ (0.094)∗∗

Obs. 20700 20700
R2 0.052 0.087
F statistic 17.506 32.249

State fixed effects. Standard robust errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
Schools located in localities with high marginality are the omitted group
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Table I.13: Voluntary contributions.

Entering PEC Not in PEC so far
t obs mean obs mean diff p
2001 55,454 -0.1293 1,932 -0.1511 0.0218 0.9755

(0.1334) (0.6934) (0.7061)
2002 51,259 -0.1684 4,195 -0.3369 0.1685 0.8222

(0.2093) (0.7163) (0.7463)
2003 48,664 0.0570 2,595 0.0745 -0.0174 0.9836

(0.2066) (0.8191) (0.8447)
2004 45,821 0.0010 2,843 -0.0575 0.0585 0.7584

(0.0506) (0.1824) (0.1893)
2005 39,899 0.2775 5,922 0.3586 -0.0811 0.6315

(0.0609) (0.1569) (0.1683)
2006 37,375 0.2162 2,524 0.0631 0.1532 0.4052

(0.0560) (0.1739) (0.1827)
2007 34,874 0.2836 2,501 0.3217 -0.0381 0.7959

(0.0440) (0.1398) (0.1465)
Standard errors in parenthesis.
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Table I.16: Trends in voluntary contributions in previous year. Entering PEC and Not
PEC so far

VH H M L VL
2001 0.563 0.991 0.687 0.907 0.877
2002 0.927 0.577 0.933 0.807 0.769
2003 0.818 0.463 0.617 0.975 0.978
2004 0.675 0.331 0.760 0.308 0.901
2005 0.765 0.329 0.297 0.614 0.987
2006 0.890 0.980 0.295 0.272 0.334
2007 0.628 0.907 0.313 0.933 0.800
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Table I.17: Voluntary contributions. Entering PEC and Not PEC so far

VH H M L VL
2001 0.731 0.840 0.733 0.830 0.944
2002 0.816 0.541 0.484 0.481 0.784
2003 0.804 0.892 0.686 0.643 0.705
2004 0.971 0.739 0.652 0.648 0.856
2005 0.876 0.840 0.634 0.608 1.000
2006 0.898 0.961 0.918 0.846 0.922
2007 0.913 0.927 0.971 0.790 0.781
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Table I.18: Effect of PEC on voluntary contributions by marginality group
Marginality group Average vol-

untary contri-
bution

Effect Effect as a
percentage
of voluntary
contribution

Very high 6.83 0.222 3.3%
High 8.16 0.222 2.7%
Medium 9.52 0.222 2.3%
Low 12.39 0.112 0.9%
Very low 16.33 0.112 0.7%
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Table I.19: Voluntary contributions by marginality group

Marginality level Observations Mean Standard deviation
Very High 40,640 6.83 6.94
High 203,320 8.16 7.34
Medium 99,630 9.52 7.94
Low 114,750 12.39 8.57
Very low 108,440 16.33 9.67
Total 566,780 10.72 8.77
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Table I.20: Dependent variable: Voluntary contributions

(1) (2) (3)
Years in PEC 0.222 0.047 0.153

(0.023)∗∗∗ (0.025)∗ (0.012)∗∗∗

*Very high marginality -.003
(0.074)

*Medium marginality 0.001
(0.032)

*Low marginality -.110
(0.028)∗∗∗

*Very low marginality -.110
(0.029)∗∗∗

*Marginality index 0.387
(0.081)∗∗∗

Obs. 566780 566780 566780
R2 0.044 0.044 0.044
F statistic 916.206 1221.166 1369.791

Linear especification with school and state-year fixed effects. Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
Omitted group: High marginality
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Table I.21: Estimation of effects including and excluding time-varying school
characteristics.

Marginality Controls No controls Difference Ratio
High (Base) 0.222 0.245 0.023 9.761
Low -0.110 -0.147 -0.037 2.930
Very low -0.110 -0.157 -0.047 2.358
Index 0.387 0.555 0.168 2.310
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Table I.22: Dependent variable: Voluntary contributions
MAIN BOTH SIZE
(1) (2) (3)

Years in PEC 0.222 0.222 0.245
(0.023)∗∗∗ (0.023)∗∗∗ (0.031)∗∗∗

* Very high marginality -.003 -.0004 0.034
(0.074) (0.075) (0.127)

* Medium marginality 0.001 0.002 -.038
(0.032) (0.032) (0.037)

* Low marginality -.110 -.114 -.145
(0.028)∗∗∗ (0.028)∗∗∗ (0.034)∗∗∗

* Very low marginality -.110 -.112 -.150
(0.029)∗∗∗ (0.029)∗∗∗ (0.035)∗∗∗

Obs. 566780 549650 394590
R2 0.044 0.043 0.035
F statistic 916.206 874.833 511.148

MAIN=Main specification, BOTH=Only includes municipalities with PEC and non PEC schools,
SIZE=Common support in size
Linear especification with school and state-year fixed effects. Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table I.23: Dependent variable: Voluntary contributions
GROUP QUANTILE AVERAGE

(1) (2) (3)
Years in PEC 0.522 0.642 0.153

(0.023)∗∗∗ (0.016)∗∗∗ (0.012)∗∗∗

* 2nd quantile -.096
(0.029)∗∗∗

* 3rd quantile -.189
(0.032)∗∗∗

* 4th quantile -.449
(0.028)∗∗∗

* 5th quantile -1.013
(0.032)∗∗∗

* Voluntary contribution in 1999 -.038
(0.001)∗∗∗

Obs. 566780 566780 566780
R2 0.049 0.05 0.044
F statistic 1040.901 1406.6 1369.791

Linear especification with school and state-year fixed effects. Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table I.24: Effect of PEC on voluntary contributions by quantile of voluntary contribu-
tions 2 years before program intervention

Quantile Average vol-
untary contri-
bution

Effect Effect as a
percentage
of voluntary
contribution

1 2.69 0.522 19.4%
2 6.14 0.426 6.9%
3 9.27 0.333 3.6%
4 15.16 0.073 0.5%
5 25.19 -0.491 -1.9%
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Figure I.2: Matching effect on the marginal contribution of investment to human capital
accumulation.
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Table I.25: On average, how much time per month did parents spend on activities related
to the parent’s association during the current school year?

Obs mean sd min max
Baseline 188.0 5.4 6.5 0.0 40.0
Follow up 219.0 5.6 7.0 0.0 50.0
Total 407.0 5.6 6.7 0.0 50.0
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Table I.26: Voluntary contributions

Obs mean sd min max
Baseline 250 207 127 0 650
Follow up 250 226 140 0 800
Total 500 216 134 0 800
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Table I.27: Failure rates

Obs mean sd min max
Baseline 250.0 3.6 7.7 0.0 45.7
Follow up 250.0 3.9 7.7 0.0 38.3
Total 500.0 3.7 7.7 0.0 45.7
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Table I.28: Standardized math test scores

Obs mean sd min max
1 year before baseline 244 487 45 393 636
Baseline 250 485 51 384 678
Follow up 250 498 48 379 660
Total 977 487 48 377 678
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Table I.29: Standardized spanish test scores

Obs mean sd min max
1 year before baseline 244 459 42 328 567
Baseline 250 467 44 354 599
Follow up 250 473 42 355 579
Total 977 465 43 328 680
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Table I.30: Voluntary contributions

Control Treatment
Obs mean obs mean difference p-value

Baseline 125.00 197.80 125.00 215.88 -18.08 0.26
(9.57) (12.83) (16.01)

Followup 125.00 211.76 125.00 239.36 -27.60 0.12
(11.24) (13.61) (17.64)

Standard error in parenthesis
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Table I.31: Hours spent in activities related to the parents association

Control Treatment
Obs mean obs mean difference p-value

Baseline 90.00 5.37 98.00 5.52 -0.15 0.88
(0.62) (0.70) (0.95)

Followup 110.00 5.30 109.00 5.99 -0.69 0.47
(0.61) (0.73) (0.95)

Standard error in parenthesis
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Table I.32: Standardized math test scores

Control Treatment
Obs mean obs mean difference p-value

1 year before baseline 124 487.58 120 486.97 0.61 0.9171
(4.16) (4.07) (5.82)

Baseline 125 486.30 125 483.71 2.59 0.6912
(4.65) (4.56) (6.52)

Follow up 125 501.70 125 494.25 0.61 0.2251
(4.55) (4.20) (6.12)

Standard error in parenthesis



110

Table I.33: Standardized spanish test scores

Control Treatment
Obs mean obs mean difference p-value

1 year before baseline 124 461.57 120 456.76 4.81 0.3731
(3.75) (3.87) (5.39)

Baseline 125 468.38 125 465.79 2.59 0.6419
(3.78) (4.09) (5.57)

Follow up 125 475.74 125 470.23 4.81 0.2946
(3.82) (3.69) (5.25)

Standard error in parenthesis
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Table I.34: Failure rates

Control Treatment
obs mean obs mean difference p-value

Baseline 125 3.38 125 3.80 -0.42 0.6675
(7.52) (7.86)

Follow up 125 3.83 125 3.94 -0.11 0.9078
(7.79) (7.64)

Standard error in parenthesis
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Table I.35: Dependent variable: Voluntary contributions
Fixed effects Cross section

(1) (2)
Treatment*2008 9.520 27.600

(14.674) (17.645)

2008 13.960
(9.348)

Obs. 500 250
R2 0.027 0.01
F statistic 3.27 2.447

Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table I.36: Dependent variable: Hours spent by parents in activities related to the parents
association.

Fixed effects Fixed effects Cross section
(1) (2) (3)

Treatment 0.637 5.917 0.691
(1.692) (0.745)∗∗∗ (0.948)

*Initial time -1.001
(0.003)∗∗∗

Round 2 -.254 -5.753
(1.022) (0.801)∗∗∗

*Initial time 0.975
(0.049)∗∗∗

Obs. 292 292 219
R2 0.001 0.814 0.002
F statistic 0.071 85777.05 0.53

Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table I.37: Dependent variable: Standardized test scores.
FE, math CS, math FE, spanish CS, spanish

(1) (2) (3) (4)
Treatment*2008 -4.85 -7.44 -2.92 -7.44

(6.97) (6.12) (5.63) (6.12)

2008 15.39 7.36
(5.40)∗∗∗ (3.67)∗∗

Obs. 500 250 500 250
R2 0.05 0.006 0.02 0.006
F statistic 6.93 1.48 2.55 1.48

FE= Fixed effects. CS= Cross section. Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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Table I.38: From the following list, indicate which and aproximately what percentage of
the program funds should be spent on by the parent’s association:

variable mean sd
Notebooks, color pencils, chalk and blackboard eraser 11.6 11.0
Paper, glue and scissors 11.3 9.8
Maps, bibliographies 10.4 10.8
Cleaning supplies, disinfectant, brooms and mobs 9.9 11.4
First aid kit and hygiene products 6.8 10.0
Paint, brushes and solvents 22.7 18.5
Repairs to school furniture 12.0 15.4
Purchase of blackboards 16.3 15.6
Substitution of broken glass 13.9 19.7
Fixing of restrooms, patios, sidewalks and playgrounds 33.8 27.2
Maintenance to water and electricity systems 13.8 16.8
Fans and heaters for the classroom 15.1 17.1
Sound systems 26.3 25.1
Computer, printer 3.9 5.7
Cleaning supplies 5.9 6.5
Real estate 0.0 0.0
Transportation expenses like tickets and gas 0.4 1.4
Labor 9.2 19.2
School services (electricity, water, etc) 4.2 13.3
Construction of classrooms, principal’s office or teacher’s house 6.3 14.4
New television sets 0.0 0.0
Repairs of television sets 0.9 3.2
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Table I.39: Dependent variable: Failure rates
Fixed effects Cross section

(1) (2)
Treatment -.003 0.001

(0.007) (0.01)

Year 2007 0.005
(0.005)

Obs. 500 250
R2 0.004 0.00005
F statistic 0.423 0.013

Robust standard errors in parentheses
* significant at 90%, ** significant at 95%, *** significant at 99%
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