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Abstract

Combining information at the municipality level, this paper shows that
in order to fully understand the e¤ects of decentralization reforms house-
holds� reactions to them must also be taken into account. Speci�cally,
only after changes in the schooling behavior of public high school stu-
dents is controlled for, a positive result of the decentralization reforms
implemented in the early nineties in Colombia on public schools�quality
is obtained. Moreover, no evidence in favor of the existence of any of the
common political economy trade-o¤s exposed in the theoretical literature
that could reduce the positive e¤ects of decentralization reforms are found
for the country.

1 Introduction

Over the past two decades, decentralization has emerged as one of the most

common policy recommendations for developing countries. It represents both

a global and a regional phenomenon that, to di¤erent extents and in distinct

settings, transfers political, �scal and administrative powers to sub-national

governments. The theoretical literature on the subject highlights that if decen-

tralization reforms are successful, the decision making process is improved and

the provision of public services would be done in a more e¢ cient manner. It is

argued that local governments are better suited to provide the services needed
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in their communities according to the idea that they have better information

about local preferences and needs. Furthermore, it is thought that within a

local democracy citizens can better monitor and punish, through the demo-

cratic process, local governments based on their performance than they could

monitor higher-level governments reducing the levels of corruption present in a

centralized regime.

However, decentralization reforms may not be the panacea policy makers

were hoping for. Recently, other strands of the theoretical literature have drawn

attention to the political economy trade-o¤s that could arise under this setting

such as the low ability of local governments, unfunded mandates and local cap-

ture. The former trade-o¤ is based on the idea that if the delegation of power

has recently taken place, local governments may not have the same technical ca-

pacity and experience in the provision of public services as the bureaucrats nom-

inated by the central government do. The second trade-o¤, unfunded mandates,

could emerge if in order to reduce severe �scal problems central governments

delegate the responsibility of provision of public services to local governments

without providing them with the su¢ cient resources to do so. Under the third

trade-o¤, local governments may also be subject to capture by local elites in the

sense that the �nal provision of services under a decentralized regime could be

biased against the poor. Moreover, it has also been theoretically argued that

even if no political economy trade-o¤s are present the �nal results of decentral-

ization reforms may not be the expected ones since they will also depend on the

way households respond to them and hence should also be incorporated into the

analysis.

This paper evaluates the e¤ect that the decentralization reforms imple-

mented in the early nineties in Colombia had on the quality of its public schools.

Although numerous studies have previously assessed the outcomes of decentral-

ization reforms on the �nal provision of public education of di¤erent countries,

this paper represents a �rst attempt to combine information on the quality of

education with both households�schooling decisions and political economy vari-

ables at the municipality level. The available data as well as the particular

characteristics of the decentralization process in Colombia allows us to evaluate

and control for changes in households� schooling behavior induced by the re-

forms and test whether any of the political economy trade-o¤s discussed in the
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literature do in fact take place in the country.

It is shown that in order to fully understand the e¤ects of decentralization

reforms households�behavior must be taken into account; which supports the

idea that such responses should be included in future empirical studies on the

subject. A simple di¤erence in di¤erence approach that does not control for

households� behavior shows that the quality gap between private and public

schools in the country, measured by the results of a high school standardized

exam, has increased after the decentralization reforms took place. This in prin-

ciple could provide evidence against the bene�ts such reforms have brought to

the public high school system in the country. However, once changes in house-

holds� schooling behavior are taken into account the previous result reverses.

The examination of the number of students that present this exam shows that

after the reforms took place there was a signi�cant increase in the growth trend

for public high school students that could have only be caused by a decrease

in their dropout rate which induces a sample selection bias that needs to be

taken into account. Assuming that otherwise drop-out students come from the

lower tail in the ability distribution and controlling for their permanence in the

public education system, the negative e¤ect of the decentralization reforms dis-

appears and a positive one is found. As a result this paper shows that not only

is the public system serving a higher number of students, but also that there is

evidence that its quality has improved.

Moreover, the empirical evidence also suggests that none of the political

economy trade-o¤s commonly exposed in the theoretical literature, are taking

place in the country. That is, the bene�ts of the decentralization reforms that

reduced the quality gap between private and public schools are bene�ting all

municipalities in the country and no evidence of local capture, unfunded man-

dates or low ability of local governments is found. On the contrary, the results

show that in those municipalities where the test score gap between private and

public schools was bigger, and hence where the probability of presence of local

capture could be stronger, the bene�ts of decentralization are higher. The re-

sults do provide evidence however of a learning by doing process in the sense

that each year of decentralization reduces the gap by a higher amount than the

previous one.

The paper is organized as follows. Section two and three respectively de-
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scribe the decentralization processes in Colombia and some of the earlier em-

pirical �ndings on the e¤ect of such reforms on public education. In section

four the empirical approach taken in the paper is explained; while section �ve

provides a description of the data sets used. Section six evaluates and controls

for changes in households�schooling decisions and section seven evaluates the

presence of political economy trade-o¤s at the municipality level. Finally section

eight concludes.

2 Decentralization in Colombia

From 1886 until 1991 Colombia was ruled by a Constitution that declared the

country a centralized state where the central government (CG) managed all

the public �nances and was the ultimate responsible for the provision of public

services.1 Local governments (LG) were basically nominated by the President

and only seen as the instruments through which his decisions were carried out.

However, the world economic crisis of the late seventies -which severely a¤ected

government �nances-, the increase in inequality, the high levels of corruption

and an ine¢ cient provision of public services started to weaken this highly

centralized system. It became evident that the CG was not capable of assuming

so many responsibilities and some �scal and political reforms began slowly to

take place.2 In spite of them, most of the decisions and resources remained in the

hands of the CG. It was not until the 1991 Constitution that it can be e¤ectively

said that the country was politically and administratively decentralized. The

new constitution proclaimed Colombia a decentralized and democratic state

where the territorial entities composed by states, districts and municipalities

were now autonomous.3

1This section is primarily based in Vargas and Sarmiento (1997) and Vergara and Simpson
(2002). For a more comprehensive review of the decentralization process of the Education
Sector in Colombia please refer to these two studies.

2Perhaps the most important political reform that took place during the eighties was the
institutionalization of the popular election of mayors in 1988 which helped implant in the
population the ideas of local autonomy and responsibility. Among the �scal reforms that
occurred during this same period, one should mention the creation of the Situado Fiscal
and the �transfer of consumption tax� that in 1968 assigned to the states and municipalities
respectively some resources to be invested in the health and education sectors.

3Colombia has a three level tier government where the President is the head of the country.
Then in the second tier we �nd thirty two States and four Districts (Bogota, Barranquilla,
Cartagena and Santa Marta) that are governed by governors and mayors respectively and
which under the law they all have the same level of autonomy. Finally the third tier is
composed by 1098 municipalities whose highest authority is the mayor.
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The education sector followed the same national centralization - decentral-

ization cycle above described. Between 1960 and 1985, almost all of the planning

and �nancial decisions in the sector fell under the CG control through the Min-

istry of Education and most of the laws proclaimed during this period had a

purely centralist ideology. Even though between 1986 and 1991 a few laws intro-

ducing some decentralization aspects into the education system were approved,

they were never implemented due to several reasons. Hence, as in the national

sphere, the education sector in Colombia was e¤ectively decentralized only after

the 1991 Constitution.4

Article 67 of the new Constitution declared education a right for all Colom-

bian citizens and made it mandatory for children between �ve and �fteen years

of age. It also declared the Nation and its territorial entities responsible for

the direction, �nancing and administration of the public education services. To

be able to carry out these new responsibilities, articles 357 and 358 of the new

Constitution determined the type and amount of resources that the di¤erent

levels of government were entitled to receive. The reforms described in these

articles were institutionalized through Law 60/1993 and Law 115/1994. Table

1 summarizes the basic responsibilities and resources assigned to the di¤erent

tiers of government and public schools under these two laws.

As brie�y explained in Table 1, it can be said that the decentralization re-

form in the education sector in Colombia was done in two levels. In the �rst

level, states were assigned the responsibility of hiring, �nancing and distributing

all the teacher personnel among their respective municipalities. In the second

level, municipalities were assigned the responsibility to build and maintain the

infrastructure, buy all the education material needed and assign and �nance

scholarships among their population. Strangely, Law 60 and 115 did not as-

signed any level of autonomy regarding administrative and �nancial decisions

to schools�directors who are the ultimate best informed agents of the system

4One of the laws that increased the municpalities autonomy during this period was Law
12/1986. This law gave them the responsibility of building and maintaining the education
infrastructure giving them a percentage of the nationally collected consumption tax in order
to be able to �nance it. Law 29/1989 increased their autonomy even further by giving munic-
ipalities the possibility to manage the human resources of the sector if they could reach to an
agreement with their respective States. However, this Law was never adopted by either part.
On one side municipalities believed this would increase their administrative workload without
receiving the necessary resources to do so while on the other side States were not interested
in giving away part of their control power.
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about the necessities of the schools.

Starting from 1994, Law 60 assigned to all the municipalities of the coun-

try a proportion of the total national current income called "Participaciones

Municipales". The amount that each municipality received was not decided by

political negotiations between the central and local governments, but rather by

a pre-established formula where the principal objective was to assign the re-

sources in a redistributive manner. The main determinants of the assignment

according to this law were the number of inhabitants and the poverty level of

the municipality. Graph 1 shows the evolution of the average total per capita

government income of municipalities. They are grouped according to the num-

ber of inhabitants where Group 1 encompasses the smaller municipalities while

Group 6 the biggest ones (mainly districts).5 As can be observed the redistrib-

utive objectives of the law were achieved. In 1993, before Law 60/1993 was

implemented most municipalities had approximately the same level of available

resources. However as time elapsed, smaller municipalities, which are the poor-

est ones in the country, saw their per capita total municipal income increase

by more than 400%. This increase was mostly due to the Participaciones Mu-

nicipales transfers since as Graph 2 shows municipalities� own taxes did not

experience a signi�cant increase during the same period of time.

Contrary to what occurred with Municipalities, Law 60 obliged the States

and Districts to comply with certain requirements in order to be certi�ed and

be able to start managing their own transfers called the Situado Fiscal.6 They

had four years to obtain the certi�cation and until they did, the administration

of the Situado Fiscal was done by the CG through the Ministry of Education.

By 1995 nine States and three Districts were certi�ed; in 1996 six States were

certi�ed and �nally in 1997 the last seventeen States and one District were

certi�ed.7

5Speci�cally each group has the following number of inhabitants: 0-5; 5-20; 20-50; 50-100;
100-500; >500 measured in thousands respectively.

6According to Law 60, the requirements that states and districts needed to comply with:
i) the Organization and building of a basic system of information and the adoption of the
necessary procedures to plan, execute, evaluate and control the physical and �nancial evolution
of the health and education programs; ii) adoption of the necessary methodology to elaborate
a development project annually; iii) the consent by the State Assembly of the rules and
procedure of the distribution of the Situado Fiscal among municipalities, and; iv) adoption of
a plan to assume the responsibilities of coverage, quality and e¢ ciency of health and education
services.

7 In 1995 the States Vichada, Risaralda, Antioquia, Quindío, Valle del Cauca, Atlántico,
Boyacá, Bolívar, Caquetá and the districts of Cartagena, Barranquilla and Bogota got cer-
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The system implemented by Law 60/1993 and Law 115/1994 was in place un-

til the year 2001. In that year, the Acto Legislativo 01 and Law 715 introduced a

new set of rules for the decentralization process which abolished the existing sys-

tem of transfers and created in place the "Sistema General de Participaciones"

(SGP). Under this new system districts and municipalities with more than a

hundred thousand inhabitants, as well some other municipalities with either a

state�s or CG�s certi�cation, have complete autonomy in the administration of

the education sector resources without requiring any intervention from higher

tiers. All other municipalities however, lost a signi�cant level of their autonomy

since the decision powers were given back to their respective states. Since most

Colombian municipalities fall in the second category, it can be said that the

Laws implemented in 2001 in a sense re-centralized the education sector leav-

ing most of the decisions in the states�hands. The new law allowed two years

of transition for all the reforms to be implemented and hence their e¤ects are

probably just starting to take place.

3 Previous Empirical Evidence

The complexity of the decentralization processes, the short period of time that

has elapsed since the reforms have taken place and the lack of the adequate

and usable data in developing countries may help explain the scarcity of em-

pirical studies that try to evaluate the impact that the decentralization reforms

have brought to the quality of public education systems around the world. Fur-

thermore, given the di¤erences in the design and setting of the reforms, it is

not surprising that the small empirical evidence that do exist has found both

positive and negative results.

Some examples of positive impact of decentralization include those reported

by Jimenez and Sawada (2003) where they found that student attendance in

Salvador improved in schools subject to reforms and by King and Ozler (2000) in

Nicaragua where the authors show that de facto autonomy is positively related

with tests scores of children in primary school. By contrast, negative e¤ects

were found by Gunnarsson et. al. (2004) who using a survey conducted in 1997

ti�ed. In 1996 the States Sucre, Tolima, Caldas, Norte de Santander, Putumayo y Meta
got certi�ed. Finally in 1997 Nariño, Santander, Guaviare, Vaupés, Guainía, Casanare, San
Andrés, Cauca, Cundinamarca, Huila, Choco and Santa Marta received the certi�cation.
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for third and fourth graders in ten di¤erent Latin American countries obtain a

negative e¤ect of school autonomy on student performance.

Mixed evidence is found in studies such as Galiani et. al. (2005), Di Gro-

pello (1998) and Kremer et. al (2002). Using a panel of public high school test

scores in Argentina, the former study �nds that on average decentralization had

a positive and signi�cant e¤ect. However, when the wealth of the state and

the technical capability of its government are taken into account, they �nd that

the average test scores in poorer and less e¢ ciently managed states are dete-

riorating since the decentralization reforms took place. For Chile, Di Gropello

(1998) �nds that while �nancial and labor decisions autonomy at the municipal-

ity level had a negative e¤ect on educational achievement; curricular autonomy

and school involvement in local �nancing issues had a positive impact on the

same variable. Finally, Kremer et. al (2002) �nd that the decentralization as-

pects present in Kenya�s education system since the late sixties created perverse

incentives which, among other things, induced the creation of too many small

schools in the country and the overspending on teacher resources relative to

other education inputs. However, under this same system the literacy rate of

the country increased from 20% in 1960 to 77% in 1995.

For Colombia, there are only three studies that evaluate the e¤ect of the

decentralization reforms in the education sector. Using information from a na-

tional household survey for the years 1993 and 1997, Simpson and Vergara

(2002) analyze the evolution of the level of education of the population com-

paring access and permanence in the system for nine di¤erent regions of the

country. Even though they �nd that the results di¤er slightly across regions,

they cannot conclude that 1993 reforms brought signi�cant bene�ts to the sys-

tem. Similarly, using a survey for ten di¤erent Colombian cities for the years

1991, 1994 and 1998, Acosta and Borjas (2002) conclude that the decentraliza-

tion reforms did not have a signi�cant impact in the public education sector

of the country. Focusing on the trends of variables such as student enrollment

rates, the internal migration of teachers and teacher�s salaries; they �nd that

only the latter one experienced a signi�cant increase after 1994.

In the third study, Barrera (2003) �nds mixed evidence on the e¤ect that

decentralization reforms had on the quality of public high schools in Colombia

using test score outcomes for the years 1991 and 1999 and three di¤erent econo-
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metric speci�cations Introducing state �xed e¤ects and controlling for school

and individual characteristics, his �rst model uses a di¤erence in di¤erence ap-

proach where the treatment and control groups are public and private schools

respectively. He obtains a positive and signi�cant coe¢ cient for the di¤erence in

di¤erence estimator suggesting a positive e¤ect of decentralization on the qual-

ity of public schools. In a second model, he de�nes his control group as those

students who attend public schools in three of the biggest cities in Colombia and

their respective states while his treatment group is composed by all the other

public students in the country who according to the author reside in states with

an initially lower degree of decentralization. Under this second model he �nds

that the test scores of public high schools in states with initially less autonomy

increased in a higher rate than in the other ones suggesting that decentralization

reforms were bene�cial. Finally in a third model he estimates a triple di¤erence

equation that combines the two models previously described. In this �nal esti-

mation he obtains a negative and signi�cant di¤erence-in-di¤erence-in-di¤erence

coe¢ cient which led him to conclude that decentralization did not increase the

quality of public education in the country.

The main contribution of the present paper to the existing literature is its

combination of information on schools and political economy variables at the

municipality level which allows an evaluation of the e¤ect of 1993 reforms on

the public school system in Colombia. The available data makes it possible

to test how changes in households�schooling decisions induced by the reforms

may in�uence the quality of schools and whether any of the political trade-o¤s

addressed in the decentralization literature are present.

4 Empirical Strategy

In order to test the e¤ect of decentralization reforms on the quality of pub-

lic schools in Colombia, the traditional literature on economics of education is

followed. According to it, average test scores proxy the quality of education

students attain. Speci�cally, letting ATSh;j;t be the average test scores at-

tained by the students in school h, municipality j and time t it is assumed that

ATSh;j;t = f
�
Xh;j;t; Sh;j;t; Zj;t

�
where Xh;j;t represents the average student

characteristics of school h, municipality j and time t; Sh;j;t represents charac-

teristics of school h in municipality j and time t and �nally Zj;t capture general

9



characteristics of municipality j in time t.

Given the fact that the decentralization reforms implemented in Colombia in

1993 were an exogenous shock that a¤ected all municipalities, the comparison of

test score outcomes for public and private high school students before and after

1993 across the country can identify the e¤ect this reforms had in the quality

of its public schools. Using information at the municipality level, a di¤erence

in di¤erence approach can estimate the impact of decentralization reforms on

the quality of education attained by public school students where its simplest

speci�cation will be given by:

DATSj;t =
�
ATS

P r iva t e

j;t �ATSP u b l i c

j;t

�
= �1 + �2Dect + �j + �j;t (1)

where DATSj;t is the di¤erence in average test scores for private and public

schools in municipality j in time t; Dect is a variable that represents the number

of years in year t that have passed since the decentralization reforms took place;

�j captures time constant characteristics of municipality j that a¤ects both

private and public schools and; �j;t is an unobserved error that is homoskedastic

and uncorrelated across time with the other explanatory variables across all

periods.

The theoretical literature has pointed out that besides changing public schools

characteristics, decentralization reforms could also induce changes in house-

holds�schooling decisions as well as political economy trade-o¤s at the munici-

pality level. In order to address both possibilities, the present paper uses a two

step estimation procedure. In the �rst stage, changes in households�schooling

behavior are evaluated and taken into account. In the second stage, using a

restricted sample based on the �rst stage, the presence of political economy

trade-o¤s is tested through di¤erent speci�cations of regression (1).

4.1 Changes in households�schooling decisions

Based on a Becker-Rosen type framework where either individuals themselves or

their altruistic parents maximize the net bene�ts of acquiring education, it can

be shown that by varying the marginal bene�ts and costs of an additional year of

education decentralization reforms could alter both the type of schools attended
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by individuals as well as the optimal level of education attained by them.8 Such

possibility implies that an empirical analysis of the e¤ect of decentralization

reforms in the education sector should include households�responses to them.

The �rst issue to be addressed regarding households�schooling decisions is

related to changes in the type of schools attended. If the perception of parents

regarding the di¤erence in the quality between both private and public schools is

altered, it is expected that they will optimally change their decisions regarding

the type of school of where to send their children and a signi�cant migration of

students from one type of school to another would be taking place. Moreover,

the decisions of the level of schooling attained could also change and the drop-

out rates in these schools could also vary after the reforms are implemented.

Under these scenarios such changes in households� schooling decisions should

be re�ected in a signi�cant change in the number of high school students that

take a standardized national exam at the end of the senior high school year. To

test this hypothesis the following regressions at the national and municipal level

respectively can be carried out:

NS
Private/Public
t = �1 + �2tr + �3max(0; year � 1993)

where NSPrivate/Publict represents the number of high school students in private

or public schools that take the national standardized exam at the national level

in year t; the variable tr represents a time trend while lastly the expression

max(0; year� 1993) test whether a break in the growth trend of the number of
students occurred in the year 1993.

If decentralization reforms, as expected, only altered the number of students

from public schools that take this exam, the second issue that needs to be taken

into account concerns the characteristics of students in these schools. If there

was a change in NSPublict it is expected that the average characteristics of public

schools�students (Xh;j;t) will also change and will therefore in�uence the average

test scores attained by this sector and the coe¢ cient �2 from speci�cation (1)

would be biased if such change is not taken into account.9 The basic assumption

8Examples of such models can be found in Kremer et. al (2002) and Glomm (1997) among
others. A simple example of it is also presented in the Appendix.

9 If no signi�cant di¤erence in the number of students that attend private and public schools
is obtained, speci�cation (1) could identify how decentralization reforms changed the quality
of public schools in the country with no additional control needed. If a signi�cant change in
the number of students in both sectors is observed what �2 identi�es would be the di¤erential
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made in this paper in order to control for this possibility is that any change

observed in the number of students from public schools that present the national

standardized exam in each municipality is caused by a change in the drop out

rate of public high school students. Hence, the growth rate of the number of

students in private and public schools that present the exam are equated and

a corrected sample is used in the second stage when the presence of political

trade-o¤s is evaluated.

4.2 Presence of Political Economy Trade-o¤s

Through the speci�cation of the di¤erent incentives and characteristics present

under a centralized and a decentralized regime, a simple model can show that

decentralization reforms will change public schools�characteristics (Sh;j;t) and

that this change, as speci�ed in the Appendix, will in turn be given by:

�Sh;j = f
�
ALGj ; Ej ; ACGj ; Tj ; j ; �c;j ; �c;j

�
(2)

where ACGj and Ej represents the technology available to CG in community

j and the CG�s transfers to bureaucrats under a centralized regime; ALGj and

Tj represents the technology available to LG in community j and the transfers

received under a decentralized regime; while j , �c;j and �c;j capture politi-

cal economy characteristics of municipality j such as the proportion of poor

households and the preferences of its population. That is, changes in schools�

characteristics will depend on the common political trade-o¤s exposed in the

theoretical literature. Low technical ability of local governments is captured

through ALGj ; unfunded mandates are captured through Tj ; while local cap-

ture is represented by the political economy characteristics of each municipality.

By introducing interactions of Dect with the political economy variables

from equation (2) into speci�cation (1) and by changing its de�nition in order

to capture time e¤ects, the presence of local capture, unfunded mandates and

low ability of LGs is tested. It should also be noted that, by introducing a

variable that captures the number of years in year t that have passed since state

k obtained its certi�cation, this framework also allows us to test whether there

exists any di¤erence in the results achieved under decentralization depending

on the level of government in which the responsibilities are assigned to.

impact that decentralization reforms had in both type of schools.
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5 Data

The information used in this paper comes from four di¤erent data sources: tests

outcomes for high-school students, �scal data at the municipality level, political

data regarding the elections of mayors in each municipality and basic school

characteristics such as number of students and teachers in the municipality.

The test outcomes used come from the ICFES exam. This is a government

administered exam that twice per year evaluates approximately 90% of Colom-

bian high school students in math, language and science areas at the end of

their senior year.10 Information for the period 1980-2004 is available, however

the years 1986, 1988, 1991 and 2000-2004 are excluded from the evaluation.

The former three years are excluded because results for only one of the two

rounds of the exam are available.11 The latter �ve years are not used because

the structure of the exam changed in the year 2000 and experts from the ICFES

department a¢ rm that these new results are non comparable with the previous

ones.

The second source of information comes from the municipal budgets for the

years 1993 until 1999. They contain data on all the di¤erent sources of income

for each municipality such as the transfers received from the CG, the level of

their own raised taxes as well as the di¤erent sectors in which these resources

are being invested. As it was described in section two, these variables have

signi�cantly changed after the decentralization reforms were implemented and

the theoretical models stress their importance in the determination on the �nal

provision of public schooling.

Using the transfers received by municipalities regulated by Law 60/1993 and

their total income a dependence index, which is the ratio of these two variables,

is constructed and displayed in Graph 3. Given the speci�c characteristics of the

transfers�distribution, municipalities with higher dependence ratio are normally

smaller and poorer ones and hence this variable could be used as a proxy for the

10The reason for there to be two dates per year in which the exam is administered is due to
the fact that there are two di¤erent high school academic calendars in Colombia. The exam
in March is taken by those students that will graduate in June and the exam in October is
taken by those who graduate in December.
11There are some di¤erences in the pool of schools that present the exam in each academic

calendar. For instance students from the best bilingual schools in the country present the
exam in May while most public students present the exam in October. Hence, using years
where only one of the two rounds is available could bias the results obtained.
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poverty level. To proxy the level of industrialization of a given municipality and

hence, how much does the wealthy value public schooling, the total per capita

industry and commerce taxes collected in each of them are used. Graph 4 shows

that over the period 1993-2001 this tax has almost doubled for every group of

municipalities but the increase is especially signi�cant for those with less than

�ve thousand inhabitants. Finally, an index of �scal saving of the municipality,

that could in principle re�ect the technical ability and sense of responsibility of

the municipal governments in charge, is also constructed.

The political data used in this paper contains information on the results for

the popular elections of mayors for the years 1992, 1994 and 1997 in each mu-

nicipality. Table 2 summarizes the election results by displaying the percentage

of municipalities won by the most traditional parties of the country (Liberal and

Conservador). Although both the Liberal and the Conservative Parties are the

clear major political parties in Colombia the percentage of municipalities they

have under their control varies in almost 10% across the di¤erent elections. At

the same time, smaller parties such as Movimiento Nacional Conservador and

the Coalitions seem to be gaining more votes and becoming stronger through

time. With this political data the turnout rate and the percentage by which

each mayor won the election are also constructed.

The fourth and �nal source of information used in the paper comes from a

school national census which takes place in Colombia every year. It is a rich

data set gathered by the Colombian national bureau of statistics (DANE) that

contains information on all private and public schools in the country since the

mid eighties. The total number of students and teachers in each municipality

for the years 1993-1999 are constructed and used in the empirical exercises that

follow.

6 In�uence of households� schooling decisions
on public schools�quality

As previously explained, this paper uses the ICFES test scores as a proxy of

the quality of high schools in the country. Graph 5 depicts the evolution of

the mean and median total score gap between private and public schools for

the period 1980-1999. As can be observed, private schools students perform on
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average better in this exam than their public school peers do.12 . Moreover, both

trends show that after the decentralization reforms were undertaken in 1993, the

decreasing trend in the quality gap between private and public schools reverted.

Such intuition is con�rmed by regressing both the average and median test

score gap on a trend and a trend break in the year 1993. As can be observed

in Table 3 both coe¢ cients of interest are signi�cant implying that after the

decentralization reforms were implemented the quality gap between private and

public schools started to increase.

Without further analysis the conclusion that would emerge after such exer-

cise is carried out would be that decentralization reforms had a negative impact

on the quality of public schools in Colombia. However, possible changes in

households�schooling decisions and hence on the average characteristics of the

students in each type of school that present the ICFES exam are not taken into

account and this could signi�cantly bias the results obtained.

In order to test whether the number of students in private and public schools

that present the ICFES exam was a¤ected by the decentralization reforms, these

variables were regressed on a time trend and a break in the trend for the year

1993. The �rst column in Table 4 provides evidence which supports the idea

that, as expected, the number of students from private schools that present

the ICFES exam was not in�uenced by the reforms and hence that the average

characteristics of these students did not drastically change either.13 A di¤erent

story however applies to the number of students that attend public schools.

Column two of Table 4 shows the results having as dependent variable the

number of students from public schools that present the exam. In this case,

the break in the trend coe¢ cient is positive and signi�cant implying that the

number of high school students from the public sector that took the ICFES

exam has signi�cantly increased with the decentralization reforms.14

12This is probably related to the fact that on average, private schools have more resources,
hire more and better quali�ed teachers and the average education and income of the families
that send their kids to these schools is higher. Evidence of this is found in Barrientos et. al.
(2001) and Cadena et.al. (2002).
13Consequently this would imply that �2 e¤ectively measures the e¤ect that decentralization

reforms had in the quality of public high schools in Colombia.
14 It should be mentioned that according to �gures from the National Bureau of Statistics

(DANE), the number of children between ages 5 and 19 who should be in school have not
drastically changed. In 1993 there were 10,958,738 children between these ages while in 1998
there were 11,412,172. This implies an increase of approximately 4% of the population this
age.
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A channel through which the increase in the number of students served by

the public system could bring the public schools� ICFES Total average score

down is if these extra number of students come from the lower tail in the ability

distribution. Since this exam is taken by high school students at the end of

their senior year, it must be the case that part of this extra number of public

students that now present the exam must be otherwise drop-out students who

after the reforms took place were induced to remain in the system. These drop-

out students are normally thought to belong to the lower tail in the ability

distribution since they generally quit school for monetary reasons or because

they can not comply with all the academic requirements and hence may bring

the average public schools�test scores down.15

Let us take the extreme assumption that all of these �extra� public high

school students that now present the ICFES exam come from the lower tail

in the ability distribution. It is expected that if the municipal averages are

recalculated without taking these �low ability�students into account and if the

quality of the public system has improved after the reforms took place, then the

test score gap between schools should be shrinking. To test this hypothesis, we

assume that the growth rate of the number of public students in municipality j

in year t that present the ICFES exam is the same as the growth rate of private

students in that municipality and year. Hence, after ordering all the students

that attend public schools in municipality j by their Total ICFES score, only

those with the highest scores are kept so that the growth rate of public and

private students in that municipality is the same. That is, those students from

public schools with the lowest Total ICFES score are dropped and a new test

score gap for each municipality is calculated.

Table 5 shows the e¤ect of such an exercise. Using data from 229 munici-

palities where both private and public schools exist previous to decentralization

reforms, a panel for the period 1993-1999 was constructed and speci�cation (1)

is carried out.16 Having a total of 8189 schools where approximately 54% of

15 In the former case several reasons could explain the lower academic achievement of these
children. If the family doesn�t have enough resources to sustain itself, these children are
sometimes forced to work and hence have less available time to study. Health and nutritional
reasons could also in�uence their academic achievement since they might not be well fed or
have a poor health.
16Given that all the control variables are at the municipality level and date from 1993; for

the remaining of the paper only information on the di¤erence in ICFES scores between private
and public schools at the municipality level from that year onwards is used. However results
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them belonged to the public sector, the �rst two columns in Table 5 present

the results using information from all the students that took the exam having

as dependent variables the di¤erences in the average mean and median scores

between private and public schools in municipality j and time t.17 Controlling

by municipal �xed e¤ects the results obtained imply that each year of decen-

tralization increases the gap in Total ICFES scores between private and public

schools by 0.4 points. The last two columns of the same Table show the results

of estimating speci�cation (1) with the corrected sample of students. Assuming

that the growth rate of public students that present the ICFES exam is the

same as that of private ones, it appears that the test score gap between public

and private schools is shrinking since the municipal decentralization variable is

negative and signi�cant for both regressions.

In principle the results found could provide evidence on the general bene�ts

that decentralization at the municipality level has brought to the education

sector. Under this scenario not only has the number of Colombian children that

remain in the education system increased, but also the quality of public schools

seem to have improved compared to that of private ones. Of course, given the

assumptions under which the estimation was based, such conclusion should be

taken with caution.

7 Political Economy Trade-o¤s

The complexity of the decentralization process in Colombia as well as the theo-

retical models present in the literature suggests that other variables should be

taken into account when evaluating the e¤ect of decentralization reforms in the

quality of public schools. Having as dependent variable the di¤erence in the

median ICFES scores this section presents the results of adding into speci�ca-

tion (1) additional controls at the municipality level and the evaluation of the

presence of possible political economy trade-o¤s such as local capture, unfunded

mandates or low technical ability of the local governments.18

without control variables and using information since 1980 are similar and are available by
request.
17Given that Districts, as explained in section two, have a di¤erent autonomy level as mu-

nicipalities and are not dependent in any way from their respective states they were excluded
from every regression presented in this paper. However, including these four major Colombian
cities do not alter the main results obtained in the paper and are available by request.
18All the empirical exercises in this section uses the di¤erence in the median since it is a less

stringent assumption to assume that otherwise drop-out students attain a test score below
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As explained in section two, one could say there were two types of decentral-

ization in Colombia: i) the �municipal decentralization�which occurred at the

same time in all the municipalities in the country and; ii) a �state decentraliza-

tion�that occurred in di¤erent periods of time for each state. The general view

of state administrators interviewed by the National Planning Agency (DNP) in

regards to the timing of the certi�cations is that it was not related with the

state�s administrative ability or their real capacity for managing the education

sector (DNP 1995) and therefore it is a valid control that should be included

into the estimation. Using the corrected sample, Model II in Table 6 test the

hypothesis of whether decentralization at the second level of government, the

state, had any e¤ect in the test score gap between private and public schools in

the country. A state decentralization variable that captures the number of years

in year t that a given state has been assigned the responsibility of managing the

Situado Fiscal (decentralized) was constructed and included into the regression.

This last result is worrisome given the fact that the new reforms implemented

in the education sector in the year 2001 �recentralized� the system by giving

to the States all the investment decisions and only allowing municipalities with

more than one hundred thousand inhabitants to receive and manage directly

the transfers from the CG. Future research on the e¤ects of this last reform is

therefore imperative.

The result obtained in this Model is a very interesting one since it evaluates

how the delegation of responsibilities in di¤erent tiers of government a¤ects the

provision of public services. Some of the biggest problems of decentralization

reforms that assign responsibilities at several levels is that, unless they are

clearly determined, the accountability advantages that decentralization reforms

can bring could be undermined. Furthermore, it has been previously established

that the behavior of each level of government could be signi�cantly di¤erent to

one another and hence should be taken into account. For instance, previous

studies such as Bardhan and Mookherjee (2003), Galasso and Ravallion (2004)

have found accountability problems at higher levels of government but not at

lower ones.19

the median than below the mean of the distribution of public ICFES test scores.
19Both papers respectively evaluate pro-poor targeting programs in India and Bangladesh

and �nd a di¤erent behavior at each level of government. They both �nd evidence of anti-poor
bias at the inter-village level while intra-village allocations seemed to follow the objectives of
the program.
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Model III incorporates into the estimation some of the political economy

variables that the theoretical models of the literature suggest. Proxies for the

�scal behavior of LGs, the level of political competition, as well as the poverty,

industrialization and literacy rates of the municipalities were introduced. Al-

though the obtained signs for each of these proxies are the expected ones, none

of their coe¢ cients were signi�cant. Finally Model IV introduces dummy vari-

ables that capture the political party that the mayor in municipality j belonged

to at time t and their interactions with the municipal decentralization variable.

As standard in probabilistic voting models, the results suggests that the polit-

ical ideology of the majors doesn�t seem to a¤ect the test score gap between

private and public schools.

7.1 Local Capture

It could be the case that Colombian municipalities are experiencing local capture

problems in the sense that certain LGs neglect the delivery of public education in

order to concentrate their e¤orts in other services preferred by the elite groups

in their municipality. Papers such as Bardhan and Mookherjee (1998, 2001,

2002) suggest that the level of capture will depend on community characteristics

such as the proportion of unaware voters, the level of campaign costs or the

presence of special interest groups that could in�uence the decision process

through lobbying. Hence, if this was the case and political capture was a¤ecting

the education sector in some municipalities, the theoretical models leads us to

expect that the degree of the positive e¤ect of decentralization would di¤er

across municipalities depending on the factors that are normally thought to

a¤ect the levels of capture.

Table 7 tests the presence of local capture in Colombia by including in spec-

i�cation (1) interaction terms of the decentralization variable with factors such

as the level of poverty, industrialization and political competition in each mu-

nicipality proxied by a basic necessity index of households in each municipality

for the year 1993, the per capita industry and commerce tax and by the per-

centage by which each mayor won the municipal elections respectively. As can

be observed, none of the interacted terms are signi�cant and the positive e¤ect

of years since municipal decentralization took place is still signi�cant. The ev-

idence does suggest then that decentralization is a¤ecting public schools in all
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municipalities in the same way irrespective of their political economy character-

istics and no evidence of local capture is found.

To further test if there are di¤erences in the results across municipalities,

quantile regressions were also carried out. Such an exercise could provide ev-

idence of whether capture problems are taking place since it will allow to dis-

tinguish the e¤ect of decentralization across municipalities depending on the

quality of their public schools relative to their private ones. For instance, mu-

nicipalities with high quality of public schools could have a higher literacy rates

which would in turn increase the political awareness of their constituents and

reduce the possible levels of capture.20 The regressions are done at the 25th,

50th and 75th percentile; where municipalities at the 25th percentile are those

that have a higher quality of public schools relative to private ones (the low-

est test score gap) while those at the upper 75th percentile are municipalities

with the higher positive gap between their private and public schools. Table 8

displays the results having as dependent variable the Total test scores gap.21

As can be observed there is a clear di¤erence between each of the three coe¢ -

cients of interest and F tests allows the rejection of the hypothesis that they are

statistically the same.22 Moreover, the results show that municipalities where

the test score gap between private and public schools is higher are catching up

with those municipalities where the di¤erence in quality between both sectors

is not that big. This is a positive result in the sense that if there was any pres-

ence of capture occurring at the municipality level, it should be expected that

precisely the opposite result should have been obtained. Henceforward, decen-

tralization reforms are reducing the quality gap between municipalities allowing

an homogenization of the system.

20 In a sense, this exercise also examines if the gap between private and public schools in
the country is converging or diverging across municipalities. It is also interesting since it tests
whether municipalities� characteristics a¤ect in a di¤erent manner the total test scores gap
depending on where in the public quality education distribution the municipality is.
21The three regressions are simultaneously estimated and the errors are corrected by boot-

strap methods.
22More speci�cally, the F test for the null hypothesis that the three municipal coe�cients

are the same is: F( 2, 894) = 5.09 where Prob > F = 0.0063.
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7.2 Unfunded Mandates

The second political economy trade-o¤ that decentralization reforms could bring

is that of unfunded mandates. This occurs when, in order to reduce �scal

de�cits, the CG delegates to LGs the responsibility of public service delivery

without providing them with the necessary resources to do so. It could be

the case that during the nineties some LGs in Colombia did not receive enough

resources to manage all the new responsibilities they were in charge of and one of

the areas negatively a¤ected was the public education sector. If this was the case,

the decrease in the quality gap between private and public schools in Colombia

would di¤er across municipalities depending on the amount of resources received

or invested in the sector.

In principle, aggregate data of the country don�t seem to support this hypoth-

esis. Not only did the total transfers from the CG to municipalities increased

by more than two percent of the GDP since the enactment of Law 60/1993; but

the total spending in public education increased from 3.1% of GDP in 1991 to

4.5% of GDP in 1997 (Acosta et.al 2000). Moreover, the empirical education lit-

erature has not found evidence that could favor the unfunded mandate trade-o¤

hypothesis either since it has not been able to prove there is a casual relation-

ship between quality of education and levels of expenditure. Speci�cally, after

analyzing 147 separate studies that estimate education production functions in

the USA, Hanushek (1986) concludes that even though signi�cant di¤erences in

schools quality exist, �there appears to be no systematic relationship between

school expenditures and student performance.�

Suppose however that the decrease in the test score gap between private and

public schools in Colombia di¤ers across municipalities due to unfunded man-

dates problems. Then, it must be the case that the decrease in the gap should

depend in a signi�cant manner on the total transfers of each municipality and/or

the total investment in the education sector. Table 9 tests this hypothesis by

including in speci�cation (1) the interaction between municipal decentralization

variables and the per capita values of total municipal investment in education

and the total transfers received from the CG using information only after 1994.23

23The reason for this restriction is that no information about the total investment made
by the CG at the municipality level previous to the decentralization reforms is available.
Without it, including investment and transfers information prior to 1994 could signi�cantly
bias the municipal decentralization coe¢ cient upwards. Of course, this restriction on the data
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The inclusion of the former variable is standard in the literature while that of

the latter one is a valid one since, as previously described in Table 1, transfers

made by the CG to the municipalities during the nineties did not depend on the

quality of their public schools but rather on population and poverty measures

captured in a pre-established formula. Although both coe¢ cients have the ex-

pected signs, neither of them appear to cause a di¤erence in the magnitude of

the reduction in the gap and hence no evidence of unfunded mandates is found

either.24

7.3 LG�s Ability

The third and �nal theoretical trade�o¤ that could emerge under a decentralized

regime is that the technology available to the LG may be lower than that avail-

able to the centrally nominated bureaucrats. This di¤erence could be caused by

lack of experience or by lower ability of the local policy makers when compared

to the centrally nominated bureaucrats.

To test whether the e¤ect of the decentralization reforms depends on the

level of experience of LG it should be appropriate that a di¤erence between

the tenure of the mayors in each municipality di¤ered across the country. For

the Colombian case however, the popular elections of mayors occur at the same

moment in time in the country and hence no di¤erence between municipalities

can be obtained on this respect. Nonetheless, a measure of tenure for all munic-

ipalities as a group can be obtained. Speci�cally �ve indicator variables (Idt)

that specify the number of years that municipalities have been decentralized in

year t are introduced into speci�cation (1). For instance, Id1995 would assign

a value of two to all observations from year 1995 and zero otherwise since in

that date two years had passed since the responsibility of the delivery of public

education was delegated to the LGs.

The main results of this estimation are presented in Table 10. As can be

observed the average e¤ect is signi�cantly di¤erent across cohorts of students

and hence across LG�s experience. More importantly, the positive e¤ect that

implies that what the coe¢ cient on municipal and state decentralization reports in Table 10
is how the quality of public high schools have changed during the decentralized regime and
no comparison with the previous regime can be done.
24The basic results on the e¤ect of transfers and investment on the test score gap are main-

tained when all information is used. As expected, the coe¢ cients on municipal decentralization
increase. Results are available by request.
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decentralization reforms are bringing to the quality of public schools in Colombia

is increasing in time. This result provides evidence in favor of the hypothesis that

there is in fact a learning by doing process for newly elected LG implying that

with time the quality of the services provided by them, in this case education,

improved.

Following Galiani et. al. (2005) Model II in the same Table explores the

possibility that the LGs �scal behavior, which could be related with its general

ability and sense of responsibility, in�uences the test score gap. An interaction

term between the �scal de�cit and �scal saving index with the municipal de-

centralization variable is introduced into speci�cation (1). Contrary to what is

found in Argentina, for the Colombian case there is no evidence of any di¤erence

in the decrease in the test score gap among municipalities depending on their

�scal behavior.

8 Conclusions

The signi�cant e¤ects that education has on personal, community and national

outcomes make the evaluation of decentralization reforms implemented in the

public education systems imperative. Through panel data techniques and using

four di¤erent data sets containing information on the quality of schools, house-

holds�schooling decisions and political economy variables at the municipality

level, this paper empirically studies the e¤ects of decentralization reforms imple-

mented in Colombia in the early nineties. Speci�cally, changes in the schooling

attainment of high school students after the reforms took place are evaluated

and control for; as well as the possible presence of local capture, unfunded

mandates and lack of local governments�experience problems.

It is found that on average, the total test score gap of a standardized high

school test between private and public schools increased after the decentraliza-

tion reforms took place. This increase however appears to be caused by changes

in households�schooling investment decisions. Panel regressions show that while

the number of students enrolled in private schools that present the national

standardized ICFES exam was not a¤ected by the decentralization reforms, the

number of students from the public sector signi�cantly increased after them. As-

suming that all these "extra" students served by the public system come from

the lower tail in the ability distribution and adjusting for the resulting sample
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selection bias, the previous negative e¤ect of the reforms is reversed. Not only

is the public education system serving a higher number of students but it is also

providing them with a higher quality of education. Therefore, the increase in

the test score gap appears to be caused by the fact that, even though the quality

of public schools improved, the presence of �lower ability� students increased

and are bringing public test scores down.

Moreover, the bene�ts of the reforms are constant through out the country

and none of the common political trade-o¤s discussed in the theoretical liter-

ature is taking place. No local capture is occurring at the municipality level

as all municipalities are experiencing the same decrease in the test score gap

irrespective of their level of poverty, industrialization, political competition or

political parties in mandate. There are no problems of lack of funds transferred

from the central government or insu¢ cient resources invested in the sector ei-

ther because these variables do not a¤ect in a signi�cant manner the measure

of quality of education, as it is commonly found in the education literature.

Finally, it does not appear to be a problem of lack of experience or ability of the

local governments given the fact that the test score gap is decreasing in time

and that the interactions of the municipal decentralization and �scal behavior

variables are not signi�cant.
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I. TABLES 
 
Table 1.  
Summary of the obligations and resources assigned by Laws 60/1993 and Law 115/1994 
to the different Levels of government . 
 

Level Obligations Resources 
Assignation 

Uses of Resources 

Central Government Elaboration and 
formulation of the 
development policies 
and objectives. 
 
Establish technical, 
curricular and 
pedagogical rules to 
serve as an orientation 
guide to the local 
governments and 
schools. 

  

States and Districts Administration of the 
resources given by the 
Nation (CG). 
 
Oversight and 
administration in 
conjunction with 
municipalities of the 
provision of education 
services in pre-school, 
elementary and 
secondary education.  
 
 
Finance the teaching 
personnel needed in 
their own municipalities 
and promote and 
evaluate their training 
according to the 
curricular needs. Hence, 
under these laws the 
teachers are a state 
employee. 
 

Certified States will 
receive the “Situado 
Fiscal” which amounts 
to 23-24.5% of the total 
Current income of the 
Nation. It is assigned 
according to the 
following rules: i) 15% 
of it is divided in equal 
parts among the states 
and districts; ii) the 85% 
left is divided according 
to: “Situado Fiscal 
Minimo” that should 
cover the level of 
spending in education 
and health of each state 
in 1993. If any resources 
are left they will be 
assigned according to 
the level of population 
that should be attended 
and the fiscal effort of 
each state. 
In order to be able to 
receive and manage 
these resources, every 
State and District 
needed to comply with 
certain requirements. If 
they did not, the 
administration of such 
resources was left in the 
CG. 

Of these resources at 
least 60% of them 
should be invested in the 
education sector and 
20% in health services. 
The other 20% should 
be assigned between the 
two sectors according to 
the necessities of each 
state.  
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Municipalities Administration of the 
education services at the 
pre-school, elementary 
and secondary level. 
 
They must finance the 
necessary investments 
for construction and 
maintenance of the 
existent infrastructure 
and should provide the 
education materials 
needed in their schools .  
 
 
They should inspect, 
supervise and evaluate 
the public education 
services. 
 

Staring from 1994 all 
municipalities   
immediately received 
the “Participaciones 
Municipales” which are 
resources that in 1993 
amounted to 15% of the 
total current national 
income and were 
supposed to increase 
until 22% of it by 2001.  
 
These resources are 
distributed between 
them according to 
criteria such as the 
number of inhabitants 
and the level of poverty 
in each municipality. 
Small percentages of the 
total resources are also 
distributed according to 
fiscal and administrative 
efficiency of the LG 
government.  
 

Of these resources, 30% 
should be invested in 
education, 25% in 
health, 20% in water 
management, 5% in 
sports and culture and 
the last 20% is up to the 
municipalities’ 
judgment. 
 

Schools They are now in charge 
of the school academic 
curriculum.  
However, the school 
directors have no 
authority over personnel 
and infrastructure 
decisions.  

 School directors have no 
direct control over 
financial resources.  

 
Table 2
Results by Political Party of Municipal elections of Mayors in Colombia

1992 1994 1997
Political Party 

Liberal Colombiano 36.03% 45.00% 39.82%

Conservador Colombiano 24.20% 32.09% 24.82%

Movimiento Nacional Conservador 0.55% 2.00% 3.91%

Coalicion 2.37% 2.45% 5.45%

Union Patriotica 1.09% 1.00% 0.45%

Other Parties 35.76% 17.45% 25.55%

Source: Registraduria Nacional

Mayor Popular Election Year

 



 27 

Table 3

Difference in the Mean 
ICFES Score

Difference in the Median 
ICFES Score

Year -0.151*** -0.123*
(0.049) (0.061)

Break in Trend 0.717*** 0.721**
(0.152) (0.189)

Constant 3.12E+02 2.55E+02
(9.71E+01) (1.21E+02)

No. Observations 16 16
Adjusted R2 0.5888 0.5089
 (*), (**) and (***) Denotes significance level at 10%, 5% and 1% respectively. 

Sources: ICFES results.

Dependent variables: Difference in the mean and median Total ICFES scores 
between private and public schoolsat country level.

 
 
 

Table 4
Dependent Variables: Number of students that present the ICFES exam from each sector

Number of Students from 
Private Schools

Number of Students from 
Public Schools

Year 5693.558*** 8461.143***
(769.932) (879.120)

Break in Trend 89.95733 6756.998**
(2393.060) (2732.434)

Constant -1.12E+07 -1.67E+07
(1.53E+06) (1.75E+06)

No. Observations 16 16
Adjusted R2 0.909 0.9615
 (*), (**) and (***) Denotes significance level at 10%, 5% and 1% respectively. 

Sources: ICFES results.  
 
 
 
Table 5

Difference in the Mean 
ICFES Score

Difference in the Median 
ICFES Score

Difference in the Mean 
ICFES Score

Difference in the Median 
ICFES Score

Years since Municipal Decentralization 0.364 0.376 -1.040*** -3.22***
(0.161) (0.183) (0.056) (0.227)

Constant 7.350 7.851 7.845 6.33***
(0.626) (0.708) (0.580) (0.900)

.
No. Observations 1212 1212 1189 1189
Adjusted R2 0.791 0.767 0.8436 0.7439
All specifications include municipal fixed effects.
† Denotes dummy variables.

Robust Standard errors corrected by cluster at the municipality/year level are in parenthesis

 (*), (**) and (***) Denotes significance level at 10%, 5% and 1% respectively. 

Sources: ICFES results.

Dependent variable: Difference in the mean and median Total ICFES scores between private and public schools at the municpality level.

Complete Sample of Students Corrected Sample of Students

 



 28 

 
Table 6
Dependent variable: Difference in the median Total ICFES scores between private and public schools in each municipality

Model I Model II Model III Model IV

Years since Municipal Decentralization -3.224*** -4.291*** -4.31*** -3.942***
(0.227) (0.432) (0.720) (0.728)

Years since State Decentralization 2.082*** 3.507*** 3.588***
(0.635) (0.902) (0.907)

Transfers Dependence -1.195 -0.924
(3.700) (3.675)

Industrial per capita tax 0.569 0.598
(1.107) (1.107)

Proportion of urban population 13.496 11.602
(28.503) (28.804)

Turnout Rate 6.588 7.021
(14.336) (14.291)

Percentage by which Mayor won 0.044 0.049
(0.028) (0.028)

% of education investment in Infrastructure 4.477* 3.899
(2.691) (2.721)

% of education investment in Teachers -0.017 -0.360
(3.092) (3.108)

% of education investment in Education Mat. -2.815 -2.966
(4.948) (4.993)

† Fiscal Deficit 2.887 2.898
(2.272) (2.270)

Fiscal Deficit Index -0.436 -0.407
(1.405) (1.399)

† Liberal Mayor 1.444
(2.459)

† Conservative Mayor -0.166
(3.224)

† Liberal Mayor*Mun. Decentralization -0.496
(0.583)

† Conservative Mayor*Mun. Decentralization -0.940
(0.786)

Constant 6.333*** 7.728*** -6.832 -6.165
(0.900) 1.09 (18.809) (19.239)

Number of Observations 1189 1189 1127 1127
Adjusted R2 0.744 0.747 0.748 0.748
All specifications include municipal fixed effects.

† Denotes dummy variables.
Robust Standard errors corrected by cluster at the municipality/year level are in parenthesis

 (*), (**) and (***) Denotes significance level at 10%, 5% and 1% respectively. 
Sources: ICFES results, DNP Municipal Budget Figures, Registraduria Nacional political results.

Municipal Fixed Effects Panel Regressions using corrected sample
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Table 7
Dependent variable: Difference in the median of ICFES scores between private and public schools in each municipality

Difference in the Median 
ICFES Score using 
corrected sample

Years since Municipal Decentralization -2.830
(1.592)

Years since Municipal Decentralization Interacted with

Transfers Dependence -0.010
(0.019)

Industrial per capita tax -0.020
(0.210)

Political Competition -0.024
(0.018)

Years since State Decentralization -9.945
(19.572)

Number of Observations 1127
Adjusted R2 0.747
All specifications include the controls from Model III of Table 6 and municipal fixed effects.

Robust Standard errors corrected by cluster at the municipality/year level are in parenthesis
 (*), (**) and (***) Denotes significance level at 10%, 5% and 1% respectively. 

Sources: ICFES results, DNP Municipal Budget Figures, Registraduria Nacional political results.

 
 

 
Table 8
Dependent variable: Difference in the mean Total ICFES scores between private and public schools in each municipality

OLS 25th Quantile 50th Quantile 75th Quantile

Years since Municipal Decentralization -4.31*** -2.847*** -3.461*** -5.481***
(0.720) (0.856) (0.730) (0.843)

Years since State Decentralization 3.507*** 1.811 2.653*** 4.731***
(0.902) (1.171) (0.990) (1.073)

Transfers Dependence -1.195 0.060 -1.874 -2.929
(3.700) (4.664) (4.091) (4.784)

Industrial per capita tax 0.569 -0.567 -0.334 0.616
(1.107) (1.363) (1.195) (1.066)

Proportion of Urban Population 13.496 18.298 16.540 51.619**
(28.503) (37.489) (34.167) (25.802)

Turnout Rate 6.588 -17.253 -21.332 0.177
(14.336) (17.951) (20.706) (19.956)

Percentage by which Mayor won 0.044 0.047 0.031 0.027
(0.028) (0.035) (0.031) (0.033)

% of education investment in Infrastructure 4.477* 3.287 3.232 3.258
(2.691) (3.783) (2.895) (2.822)

% of education investment in Teachers -0.017 -0.443 -2.801 -0.979
(3.092) (3.723) (3.618) (3.744)

% of education investment in Education Mat. -2.815 0.349 -6.214 -0.644
(4.948) (5.983) (5.883) (6.699)

† Fiscal Deficit 2.887 -0.298 2.789 2.439
(2.272) (3.570) (2.787) (2.875)

Fiscal Deficit Index -0.436 -0.570 -0.142 -0.859
(1.405) (2.366) (2.444) (2.956)

Constant -6.832 4.540 9.732 -26.286
(18.809) (35.641) (32.050) (24.474)

Number of Observations 1127 1127 1127 1127
Adjusted R2 0.748 0.625 0.605 0.628
All specifications include the controls from Model III of Table 6 and municipal fixed effects.

† Denotes dummy variables.

Robust Standard and Bootstrap corrected erros  are in parenthesis for the OLS and quantile regressions respectively.

 (*), (**) and (***) Denotes significance level at 10%, 5% and 1% respectively. 

Sources: ICFES results, DNP Municipal Budget Figures, Registraduria Nacional political results, DANE C-600 Forms.

Municipal Fixed Effects Panel Regressions using corrected sample
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Table 9
Dependent variable: Difference in the median of ICFES scores between private and public schools in each municipality

Model I Model II
Years since Municipal Decentralization -3.865*** -2.912***

(1.023) (1.020)
Years since Municipal Decentralization interacted with

Per Capita Municipal Transfers -0.002
(0.014)

Per Capita Municipal Investment in Education -0.021
(0.021)

Years since State Decentralization 2.267** 2.192**
(1.114) (1.090)

Number of Observations 948 948
Adjusted R2 0.790 0.792
All specifications include the controls from Model III of Table 6 and municipal fixed effects using information after 1994.

Robust Standard errors corrected by cluster at the municipality/year level are in parenthesis
 (*), (**) and (***) Denotes significance level at 10%, 5% and 1% respectively. 
Sources: ICFES results, DNP Municipal Budget Figures, Registraduria Nacional political results.

Difference in the Median Total ICFES Score using 
corrected sample

 
 
Table 10
Dependent variable: Difference in the median ICFES scores between private and public schools in each municipality

Model I Model II
Year of Municipal Decentralization 

Second -12.556***
(2.774)

Third -15.248***
(2.842)

Fourth -19.19***
(3.136)

Fifth -18.751***
(5.226)

Sixth -22.517***
(6.034)

Years since Municipal Decentralization -4.126***
(0.795)

Years since Municipal Decentralization Interacted with

Fiscal deficit -2.343
(1.627)

Fiscal Deficit Index -0.082
(0.730)

Years since State Decentralization 2.707** 3.472***
(1.069) (0.906)

Number of Observations 1127 1127
Adjusted R2 0.748 0.748
All specifications include the controls from Model III of Table 6 and municipal fixed effects.
Robust Standard errors corrected by cluster at the municipality/year level are in parenthesis

 (*), (**) and (***) Denotes significance level at 10%, 5% and 1% respectively. 
Sources: ICFES results, DNP Municipal Budget Figures, Registraduria Nacional political results, DANE C-600 Forms.

Difference in the Median Total ICFES 
Score using corrected sample
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II. GRAPHS 
 

 
 

*Source: DNP. 

Graph 1: Total per capita municipal Income by groups of Municipalities
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*Source: DNP.

Graph 2: Total per capita Muncipal taxes according to number of inhabitants
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*Source: DNP. 

Graph 3: Evolution of the "dependence ratio" by groups of Municipalities
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*Source: DNP.

Graph 4: Total Industry and Commerce per capita Taxes by groups of Municpality.
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*Source: ICFES.

Graph 5: ICFES test score gap between private and public schools.
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9 Appendix

9.1 Provision of Public Education Services

It is assumed that regardless of the governance system there are N communities

indexed by j where j = 1; 2; : : : N . In each community there are two types

of households: wealthy (w) and poor (p) where j is the proportion of poor

households in community j. The utility that households in community j obtain

from public goods will di¤er across wealth levels c and depend on the provision

of public schooling (Sjt) and on that of other public goods (Ojt) such as health

or infrastructure. Speci�cally it is assumed that the utility of a household of

type c from community j is given by

Uc;j = �c;j lnSj + (1� �c;j) lnOj

We assume that even though all communities have private and public schools,

they are two segmented markets of education that serve di¤erent type of house-

holds. It is assumed that only children from rich households can a¤ord to attend

private schools while those from poorer households attend public institutions.

Since the only possibility for poor children to obtain education is if the govern-

ment provides it for them, the value that these households assign to the quality

of public schooling is very high. Wealthy households will still obtain a positive

utility from this public service based on factors such as spillover e¤ects or from

the obvious gains in productivity that industry owners would get with more ed-

ucated laborers. Hence, under both regimes it is assumed that �p;j > �w;j > 0.

It is further assumed that decentralization reforms in the education sector will

not change the incentives governing private schools but only that of public ones.

9.1.1 Centralized Regime

The model of public education provision under a centralized regime follows the

idea in Bardhan and Mookherjee (1998) where the CG delivers to bureaucrats

the responsibility of the provision of local services. These bureaucrats are as-

sumed to be agents whose only objective is to maximize their personal income

and are not accountable to the local population they serve since they are not

popularly elected but rather nominated by the center. They are in charge of

reporting to the CG information about the costs of capital (such as infrastruc-
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ture and teaching material - pKj) and labor (such as teachers and directors

- pLj) needed in order to provide the poor in community j a level of public

schooling Sj . The production function of schooling is given by a Cobb-Douglas

production function of the form:

SCGj = ACGjK
�
j L

1��
j

where ACGj represents the technology available to CG bureaucrats in commu-

nity j.

The CG transfers a certain level of resources (Ej) to the bureaucrat and

gives him the responsibility of the provision of the service. As in Bardhan &

Mookherjee (1998), the transfers are not based on the reports the bureaucrats

give to the CG since it knows bureaucrats are tempted to in�ate costs. Instead,

Ej will be determined by a pre-established formula that could depend on factors

such as the poverty and population level in each region. It is also assumed the

CG is not able to verify the information given by the bureaucrat and only knows

that the costs of capital and labor are in a given range
�
pFj ; pFj

�
where F =

K;L. However, the CG does know the production function and the available

technology and hence it could verify whether or not the bureaucrat is providing

all the possible level of service given the reported costs.

Under these assumptions it can be shown that the only way for bureaucrats

to obtain pro�ts is to report the highest possible level of cost, choose to buy

the optimal level of capital and labor under these prices and deliver to the

community the following level of public schooling:

SCGj = ACGj

�
�Ej
pKj

���
(1� �)Ej
pLj

�1��
(A.1.)

This level of public schooling is a second best level since it is not cost e¤ective

and is lower than that attained if bureaucrats where not corrupt and reported

the true costs to the CG. Furthermore, it is not related to the preferences

of schooling of any group in the community since the nominated bureaucrat�s

only objective is to maximize his pro�t given the available technology and the

resources the CG transfers to him.
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9.1.2 Decentralized regime

We assume decentralization devolves LGs the provision of di¤erent public ser-

vices such as schooling, health and roads to their communities . However, no

authority over tax decisions are devolved to them. As in the centralized model,

LG will obtain from the CG a certain grant (Tj) given by a previously deter-

mined formula that will depend on the poverty and population level of each

municipality.25 The di¤erence now is that the local authority has to decide how

to distribute the resources available across all the sectors he is now in charge

of and within each sector how much to invest in labor and capital. The budget

constraint of the LGs will therefore be given by:

Tj = pKjKj + pLjLj + pOjOj

whereKj and Lj are the amount of capital and labor used in the education sector

and Oj represents the level spent on other public services such as health and

infrastructure provided by this same government. As in the centralized regime

the production of schooling of the LG is given by a Cobb-Douglas production

function, but in this case the level of technology available to the LG will be

di¤erent than the one available at the central level. That is:

SLGj = ALGjK
�
j L

1��
j

where SLGj represents the public schooling provided by the local government

and where ALGj 6= ACGj .
Following the probabilistic voting literature, it is assumed local politicians

have to win a popular election in order to be in power. There will be two

parties (P = A;B) competing in the elections and choosing a policy vector

gP = (QSP ; QOP ) of provision of level of quality of public schooling QSP and

other public services QOP . A voter i in group c will vote for party A instead of

B if Uc(gA) � Uc(gB) + �ic;j + � where �ic;j is an individual speci�c parameter
bias towards party B distributed uniformly on

h
�1

2�ic;j
; 1
2�ic;j

i
and � represents

the popularity of party B also uniformly distributed on
h
�1
2' ;

1
2'

i
. Under these

25This assumption is also consistent with the Colombian system of transfers which as ex-
plined before until 2001 was done by a pre-established formula that had these characteristics
as one of their main variables.
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assumptions it can be shown that the level of schooling provided by LGs under

the decentralized regime is given by:

SLGj = ALGj

�
�Tj
pKj

���
(1� �)Tj
pLj

�1���j�p;j�p;j + (1� )�w;j�w;j
j�p;j + (1� )�w;j

�
(A.2.)

The �nal provision of schooling under this system will therefore depend

on the total transfers assigned by the government, the technical capacity of

their elected government, as well as on the demographic characteristics of the

population and their preferences. As in the probabilistic voting models, the

�nal result is independent on the political party that is �nally elected since a

convergence in policy is obtained.

Comparing (A.1.) and (A.2.) one can see the general results previously found

in the decentralization literature: it is not clear whether decentralization will

deliver a higher or more equitable level of quality of public schooling than the

one delivered under a centralized model. Even though SLGj is cost e¤ective

the �nal provision of public schooling under a decentralized regime may be

lower since the LG could be subject to problems of technical capacity, unfunded

mandates or local capture.

9.2 Households�Schooling Decisions

The considerable amount of time and monetary resources devoted by house-

holds to the education sector and the substantial e¤ects that their decisions

could bring to the education sector imply that households�behavior should also

be incorporated into the analysis. To understand the e¤ect that changes in pub-

lic schools�quality induced by decentralization reforms can have in the schooling

investment decisions of individuals, in this section we consider a simple invest-

ment in education model similar in spirit to that in Kremer et. al (2002).

Speci�cally, assume that wages (!i) are a function of factors such as the

quantity and quality of education that each individual receives as well as on

their innate ability. That is wages will be given by !i = eK(QS
h
i ;ai)f(s) where

s is the level of schooling that individuals chose to have; QShi is the quality of

education received which will depend on the type of school h they attend (h =
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public or private) and ai represents the innate ability of each individual. It is

assumed that K and f are concave in their arguments and that both satisfy

the Inada conditions. Individuals will face education costs ch that will include

monetary expenses such as tuition, transport costs and expenditures in books

and which will vary according to the type of schools h attended. It is assumed

that there are imperfect credit markets and only wealthy households can a¤ord

the monetary costs of attending private schools. Each individual will choose a

level of education s that maximizes:

max
s
V (s) =

1Z
s

eK(QS
h
i ;ai)f(s)e�rtdt�

sZ
0

che�rtdt

where the optimal level of education will satisfy:�
K(QShi ; ai)f

0(s)� r
r

�
eK(QS

h
i ;ai)f(s) = ch

Under such assumptions, the level of education s chosen by individuals will

depend on the quality of education provided by the type of school each student

attend QShi , on their innate ability ai and on the costs c
h incurred when at-

tending school. Speci�cally, it can be shown that if the quality of education

increases, the returns to education and hence the households�optimal level of

education s will also change.
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