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SUMMARY
This paper presents a methodology to
explore the impact on poverty of the
public spending on education. The
methodology consists of two ap-
proaches: Benefit Incidence Analysis
(BIA) and behavioral approach. BIA
considers the cost and use of the edu-
cational service, and the distribution
of the benefits among groups of in-
come. Regarding the behavioral ap-
proach, we use a Probit model of
schooling attendance, in order to de-

termine the influence of public
spending on the probability for the
poor to attend the school. As a com-
plement, a measurement of target-
ing errors in the allocation of public
spending is included in the method-
ology.
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Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?

Only what we have imagined can be constructed. We can not
construct a word without poverty if we are not able to conceive
such a world.

YUNUS (1998)
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1. INTRODUCTION
Public expenditure is one of the main
instruments of the Government to
reach the desirable objective of help-
ing poor people to escape of their crit-
ical condition. Education and health
care are primary services that allow
people to obtain better quality of life,
thus the government should have as
one of its priorities the universal pro-
vision of these services, either directly
or indirectly. However, in countries
such as Colombia the government’s
effort is not reflected in the country’s
de facto level of poverty, since 60% of
the population currently lives under
this condition (National Depart-
ment of Planning of Colombia).1 It
seems like the poverty policies are
effective just in keeping the poor
alive, but they are not designed and/
or implemented to take the poor out
of poverty.2

What is wrong with the current allo-
cation of public spending? Are the
current beneficiaries the ones who
really need the public help, not being
able to get the good or service by
themselves? Which changes are re-
quired to obtain better results in
terms of reduction of poverty? These
are questions still waiting for an an-
swer.

“Improvement of education and
health outcomes is sought because of

their intrinsic value in raising capa-
bilities increase and individual free-
doms. They also have an instrumen-
tal value in contributing to higher
incomes, and in reinforcing each oth-
er. The main asset of the poor is their
labor. Education and health are crit-
ical to preserving and enhancing the
quality of this asset, and for this rea-
son investment in health and educa-
tion is especially important for the
poor” [(Lanjouw et. all. (2001)].3

As it is well known, public subsidies
on investment that enhance human
capital - such as education and health
care - benefit the poor. Resolving
problems in targeting the poor im-
plies i) reallocating public subsidies
and ii) dealing with the constraints
that keep the poor outside of the
group of beneficiaries of the services.
In this research, the analysis will be
focused on education, considering this
service as a high impact public tool
that can help to reach superior de-
velopment levels including the elim-
ination of poverty.

The objective of this paper is to
present a methodology for evaluating
the impact on poverty of the public
spending on education. The idea is to
compile proposals of previous re-
search and then to propose comple-
mentary methods, in order to obtain
a more complete methodology. Spe-
cifically, we develop and apply to the

1. Estimations of poverty levels for 2003 differed between the National Department or Planning (decreasing
to 53%) and the “Contraloria General de la Republica” (increasing to 64%). Both estimations are very
high, which makes much less interesting the discussion about who is right.

2. In spite of the improvement in the access to education in Colombia, the big gap between rich and poor
increased in the last 20 years. This inequality made poverty increase in 9% during that period (World
Bank, 2002).

3. That is on the same line of Amartya Sen (2001): i) poverty is not only lack of income but it is also the
privacy of capabilities, and ii) income is a “mean” and capabilities are an “end”. In this sense, education
could be considered as an “end” itself and not only as a “mean” to obtain more income, as long as it
increases individual capabilities.
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case of Colombia two different ap-
proaches.

The first approach that we consider
is the behavioral approach. For this,
we develop a Probit model to deter-
mine the impact of public spending
on education on the probability of the
poor to attend the educational system
in Colombia. The model contains the
variables that previous researches
have found as relevant in determin-
ing shool participation, such as a
group of household characteristics
(schooling years of the head of the
household, number of persons in the
household) and individual character-
istics (gender, age, whether the indi-
vidual works or not). Here we include
two more variables for household
characteristics (highest level of edu-
cation in the household and social
stratification of the house) and two
expenditures variables: per-capita
public spending on education and per-
capita school restaurants public
spending. This inclusion is useful to
test how effective the public spending
has been in positively affecting the
decision of the poor to go to the school,
as any public expenditure program is
expected to contribute to the allevia-
tion (or elimination) of poverty.

The second approach developed in
this research is the so-called “Bene-
fit Incidence Analysis” (BIA),4 which
is based on the use and cost of the
service offered by the government.
BIA results are useful for determin-
ing whether the public spending is
progressive (it reduces inequality) or
regressive and whether education

public expenditure is being well used
for transferring benefits to the poor.
In addition to the behavioral and BIA
approaches, an estimation of target-
ing errors is presented.5

Why is it important to study the inci-
dence? Because it is a huge quantity
of money that has been spent until
now and so far the impact of this ex-
penditure has not been sufficient to
eliminate, or even to significantly de-
crease poverty. Effectiveness of the
public spending depends on whether
the policy setting of expenditure is
adequate. In Colombia, for instance,
this could be related with the fact that
poor people can not continue the edu-
cation until higher levels because most
of them are forced to abandon school
and look for a place in the labor mar-
ket. In that way, it is not enough to
only spend on education, but it is also
necessary to think how to retain poor
people in the educational system.

Another reason why a proper alloca-
tion of subsidies is important, is that
in developing countries —Colombia
included— the existing tax policy is
not effective in altering the post-tax
distribution of income, and the capac-
ity for implementing programs to al-
ter the post-transfer distribution of
income is limited [(Davoodi et. all.
(2003)]. This problem makes the pro-
vision of basic services such as health
care and education a fundamental
action to alter the situation of the
worse-off people.

This paper consists of five parts. The
second part is a description of the

4. Selowzky (1979) is the author of a seminal paper about the methodology of BIA applied to Colombia.

5. Lanjouw and Ravallion (1998) proposed a technique to identify marginal incidence by comparing average
incidence among regions.

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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current situation of poverty, educa-
tion and public spending in Colom-
bia. The third part presents the meth-
odology to be applied for determin-
ing the incidence of public education
spending in Colombia, based on a re-
view of the existing literature (BIA)
and own contributions to the meth-
odology (Probit model for attendance
and targeting errors). In the fourth
part we present the results of the
analysis and estimations. Finally
some conclusions and recommenda-
tions are provided.

STYLIZED FACTS

2.1. Poverty in Colombia
Poverty is a condition which inhibits
a person to satisfy his basic needs and
desires. To be poor means to be short
of opportunities to choose in educa-
tion, health, recreation, culture,

among others. Economists and soci-
ologists have developed several indi-
cators to determine how many poor
people a certain society has. Depend-
ing on the selected indicator, the
number of poor people in Colombia
varies significantly (when comparing,
for instance, population with unsat-
isfied basic necessities with popula-
tion under the line of poverty). “How
poverty is measured —the choice of
specific living standards indicator,
the poverty cutoff point and the pov-
erty index used— can influence poli-
cy assessments” [(Van de Walle
(1998)].

How effective are these indicators in
determining the amount of poor peo-
ple in a society is still an open ques-
tion (Sen (2001)). This section shows
the main indicators used in Colombia
to measure poverty (Table 1).

The first index, UBN, consists of the
following partial indicators: i) house-
holds in houses with inadequate
physical conditions, ii) households in
houses without utilities, iii) critical
crowded households —more than
three peole per room (including liv-

ing room, dining room and bedrooms),
iv) households with high economic de-
pendence— more than three people
per employed member, v) Households
in which at least one child between 7
and 11 years does not attend a school.
A household is considered poor if it

Table 1. Poverty in Colombia

1997 2000

Unsatisfied Basic Needs (UBN) 25.9 22.9
Quality of Life Index (QLI) 73.3 75.7
Poverty Line (PL) 50.3 59.8
Indigence Line (IL) 18.1 23.4
Human Development Index (HDI) 0.74 0.76
Educational Index 0.82 0.85
Longevity Index 0.74 0.77
Adjusted - GDP Index 0.67 0.67
HDI_Gini coefficient adjusment 0.63 0.64

Source: National Planning Department. Colombia
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has at least one of these characteris-
tics.

According to the UBN index, a slight
improvement occurred during the
period. The element of the index de-
termining this result was the higher
access of households to utilities or
public services. Without doubt, this
is a positive factor, but is it enough
to assert that poverty has decreased
in Colombia?

The second indicator, Quality of Life
Index - QLI, includes additional ele-
ments compared to the previous one.
Unlike UBN, QLI weights every cho-
sen element to calculate the global
index. It has 12 elements grouped as
follows: i) Education and human cap-
ital: Education of the head of family,
education of people who are 12 or
more years old, young from 12 to 18
years attending secondary school or
university, children between 5 and 11
years attending school ii) Quality of
the house: material of the walls, ma-
terial of the floor iii) Access and qual-
ity of utilities: Water provision, what
utilities households use for cooking,
garbage collection, sanitary services
iv) Size and composition of household:
children 6 or less years old, number
of people per room.

As Table 1 shows, the index had a
slight improvement during the peri-
od. The element that influences this
result most was the decreasing num-
ber of children younger than 6 years
in the household, since the birth rate
diminished in the last years. If we
look slightly at this indicator it could

give us the false impression that sit-
uation is better in Colombia for poor
people. However, according to DNP
(2000), the index improved for the
highest income groups of population,
and it is worse for the poorest (disag-
gregate information was not pub-
lished in the document from DNP).
Then, can we say that poverty has
decreased in Colombia based on QLI?
NO for sure. We can only say that
conditions for richest people have
improved. This is not bad, but it is
surely not an achievement in the fight
against poverty.

The third and fourth indexes are also
highly used to count how many poor
people live in Colombia. To calculate
the indicators, a food basket based on
minimum nutritional requirements is
considered. The cost of the food bas-
ket represents the indigence line (IL).
Then, the cost of a normative basket
is estimated assuming that the lack
of food is proportional to the lack of
other basic goods and services. This
normative basket includes not only
food but also basic goods and servic-
es identified through the known
household’s expenditure structure.
The cost of the normative basket rep-
resents the minimum budget to cov-
er basic needs and constitutes the
poverty line (PL).6

Table 1 shows that both IL and PL
exhibit a significant worsening in the
analyzed period. The main reasons of
the decline of the income are the high
level of unemployment and the mi-
gration from the country side to the

6. This way to construct the poverty line can be considered as better than the usual 1 dollar criterion, with
which one household is poor one day and the next day is not poor any more given the variation in the
exchange rate.

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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city. One of the disadvantages of these
indicators is that the variable income
as poverty criterion can be unsuitable
considering the differences between
the minimum income required by
households living in regions that are
rich in natural resources and provide
food to their inhabitants without the
mechanism of the market, and the
minimum income required by house-
holds living in regions in which the
basket of goods and services must
include elements that are not neces-
sary in other regions, e.g. security,
certain types of transport, etc. In fact,
the households’ structure of expendi-
ture in different regions matters.

As Sen (2001) asserts, “the instru-
mental relation between the lack of
rent and the lack of capacity varies
from one community to other and
even from a family to other and from
individuals to others (the influence of
rent on capacities is contingent and
conditional)”.

Finally, the Human Development In-
dex - HDI is an indicator created with
the purpose of making appropriate
international comparisons. The cal-
culation of the HDI is based on three
dimensions: i) longevity or life expect-
ancy when being born; ii) level of ed-
ucation, based on a combination of
alphabetization of adult people
(wight: two thirds) and of the rates
of enrolment in primary, secondary
and university education (weight: a

third); and iii) standard of life, mea-
surement based on the acquisition
power of household, which is assumed
to be the per-capita GDP adjusted for
purchasing power parity.

For each dimension there is an esti-
mated value between 0 and 1. HDI is
a simple average of the three dimen-
sions. One advantage of HDI with
respect to other indicators is the pos-
sibility of fitting it by the index of Gini
- being this a fourth dimension. The
increase (diminution) of the gap be-
tween the HDI and HDI adjusted by
Gini indicates the increase (decrease)
of inequality in income distribution.
From Table 1, a slight enlargement
of the gap can be seen for Colombia
in the analyzed period.

In summary, every index of poverty
tells us a different story about how
many poor people there are in Colom-
bia. The motivation of this paper is
that —whichever measure we consid-
er— the critical poverty situation in
Colombia deserves more attention.
Considering education as a powerful
weapon against poverty, studying the
incidence and feasible improvements
in public spending allocation is justi-
fied.

2.2. Education in Colombia
Table 2 shows the gross and net cov-
erage of education by level.7 The con-
stitutional mandatory for the govern-

7. Gross coverage is the ratio between total enrolled students and people in schooling age (3-6 years transition,
7-11 primary, 12-15 basic secondary, 16-17 high school and 18-25 superior). For net coverage the numerator
includes only the enrolled students in the respective schooling age.

Gross coverageprimary =
    Total enrolled students primary

                                        people from 7 to 11 years

Net coverageprimary = 
7 to 11 years old Enrolled students primary

                             people from 7 to 11 years
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ment to guarantee universal cover-
age of basic education is almost
reached for primary level. However,
the problem is still big for high school
(10th and 11th grade) and higher edu-
cation. The low rate in pre-school is
due to the high percentage of children
less than 7 years old attending pri-
mary level. In section 4.3.1 we will
see that the problem at this level is
smaller than the coverage rates show.

Both the gap between gross and net
coverage and the decrease in overall
coverage as the level of education in-
creases, are consequences of several
factors such as i) withdrawal from the
educational system of poor people, ii)

temporal withdrawal of people who
need to work and then postpone the
attendance to the school, iii) lack of
opportunities for the majority to ac-
cess to the higher education (avail-
able slots, requirements of admis-
sion), iv) lack of resources for people
who want to continue in the educa-
tional system [(Zuluaga and Bonilla
(2003)].

As it is also shown in Table 2, public
participation in education supply is
higher for elementary and high
school, while for pre-school and high-
er level the contribution of the pri-
vate sector in the total supply is more
significant.

Another factor to emphasize is the
difference in quality between private
and public sector. One of the indica-
tors to measure this difference is the
ratio pupil / teacher in every sector,
which is larger for the public sector
in Colombia. Results of the students
in knowledge tests are also better for

students in private schools than in
public schools.

In Colombia, there is a growing con-
cern for the quality of education in
the last years. In order to monitor
such quality, knowledge tests (Prue-
bas Saber) in Mathematics, language

Table 2. Education in Colombia

Gross-Net Public sector
coverage Participation*

Total 82% - 79% 77%
Pre-scholar or transition 35% - 31% 62%

Primary 112% - 82% 82%
Basic Secondary (6th to 9th) 79% - 55% 74%
High School (10th and 11th) 56% - 28% 74%
Higher 22% - N.A. 40%
* Enrollment in public sector / total enrollment
Indicators (From transition to High school)
Ratio pupil / teacher (public sector) 26.7
Ratio pupil / teacher (private sector) 16.8
Ratio pupil / teacher (urban area) 24.2
Ratio pupil / teacher (rural area) 22.1
Analphabetism rate 8.0

Source: Ministery of Education, Colombia.

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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and Natural Sciences have been giv-
en to children in primary and second-
ary level. Unfortunately the results
in all of the three tests were not good
in 1994 and they got worse in 1998,
for both Mathematics and Language.
In 2003 the results for Natural Sci-
ences were roughly similar to 1994’s
(Table 3).

While the results became worse, pub-
lic spending in the year of the last test

was three times higher than the ex-
penditure in 1994. Clearly, the pub-
lic spending policy has failed in im-
proving the level of quality of the ed-
ucation received by the students. A
basic education and high school of
better quality would increase the re-
tention rate in the university, and
would help the young in developing
analytical capabilities which would
make them more attractive in the
labor market.

Table 3. Results of knowledge tests. Colombia.

Grades B C D B C D E* B C D E*

Mathematics 1992-1994 Mathematics 1997-1998 Natural Sciences 2003

3td 95.7 76.6 36.7 83.0 55.0 17.0
5th 94.4 58.4 23.2 83.0 53.0 22.0 90.0 66.9 27.3
7th 91.6 65.7 25.4 84.0 54.0 3.0

9th 94.3 73.3 36.4 64.0 20.0 2.0 90.9 65.8 27.8 4.6

Lenguage 1992-1994Lenguage 1997-1998

3td 97.0 80.3 36.7 96.0 78.0 44.0
5th 92.3 63.8 20.0 76.0 34.0 5.0
7th 79.9 50.2 24.7 88.0 53.0 12.0
9th 98.3 76.8 25.7 93.0 65.0 17.0

* Only for nineth grade in mathematics and natural sciences

Source: Ministry of Education and Icfes.

2.3.Public spending on
education in Colombia

As Figure 1 shows the public spend-
ing on education has increased con-
siderably in the last decade. Gover-
nors have included in their develop-
ment plans an apparently aggressive
strategy to increase the coverage of
education throughout the country.
owever, it is pertinent to say that the
additional resources are oriented to-
ward improvements not only in qual-
ity and coverage of education, but also
in attending the large debt that gov-

ernment owes to the teachers in ser-
vice and pension debt. This problem
has to be considered in measuring the
incidence of public spending. This
research excludes from the spending
impact analysis the resources to cov-
er the debt with the so-called “Mag-
isterio” (Colombian teachers’ organi-
zation), as it clearly does not result
in better quality or higher coverage
of the schooling system (though, of
course, it is an obligation of the gov-
ernment to pay this debt).

During the nineties, the resources for
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education increased 2,6 times. How-
ever, as the national Department of
Planning recognized, the Govern-
ment guarantees the educational ser-
vice to less children than it could
guarantee given the existing resourc-
es. “This is a consequence of an in-
flexible distribution of national trans-
ferences for education, an insufficient
effort of the departments and munic-
ipalities and an inadequate organi-
zation and performance of the edu-
cational service” (Social Conpes, 57).

From 2002 the National Government
adopted a new method for transfer-
ing resources for education (health
and other social services), in an ef-
fort to correct the mentioned prob-

lems. The criterion of allocation is the
enrolled students, and the idea is to
make the transferred resources inde-
pendent from historic costs, as it had
been until then. The methodology for
analyzing the impact on poverty of
the public spending on education pro-
posed in this paper can be a useful
tool for evaluating the success of this
reform in resources allocation, which
is expected to be a better strategy for
the efficiency of the public spending,
as it is focused on the demand (en-
rolled students). The examples pre-
sented here in section 4, as they cor-
respond to the year 2002, do not cap-
ture the impact of this reform. This
is a motivation for further research.

Figure 1. Public spending on Education. Colombia.

Source: National Department of Planning. Colombia.

Looking for a road to get out of poverty.
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3. METHODOLOGY

3.1. Behavioral Approach: Im-
pact of the local public
spending on the school
attendance of the poor

As the name suggests, this approach
is based on the analysis of changes
in the behavior of the poor people that
can be attributed to the public spend-
ing. The policy maker expects that
the increase in education spending
positively affects the attendance of
the most disadvantaged groups of
population. This paper will verify this
finding for the case of Colombia, since
such an increase in attendance is not
guaranteed if there are problems in
the allocation of the additional re-
sources.

One technical tool for determining if
the public spending is affecting the
decision of the poor to participate in
the schooling system is a Probit mod-
el of schooling attendance, in which
several variables that are expected to
have explanatory power are includ-
ed, in addition to the public spend-
ing variables.

The Probit model has a binary depen-
dent variable A, which takes the val-
ue of 1 if the person goes to the school
or 0 otherwise. A number of previous
researches (Sanchez and Nunez
(1994), Gaviria and Barrientos
(2001), among others) have found
that a vector of individual character-
istics and a vector of characteristics
of the household to which the indi-
vidual belongs are important to de-
termine the probability of attendance
- though they differ in the variables

including in each vector. We include
also two variables of public spending
in education.

Aij = Fj (Ii, Hi) (1)

Ais = Fs (Ii, Hi, Gj) (2)

Ais = Fs (Ii, Hi, Kj) (3)

Where subscript i denotes individu-
al, j city and s social stratification lev-
el. I includes gender, age and a dum-
my variable equal to 1 if the individ-
ual works (0 otherwise). H comprises
education level of the head of the
household, number of persons in the
household, highest level of education
in the household and social stratifi-
cation of the house.8 The last two vari-
ables have never yet been included
in Colombian papers studying partic-
ipation in the schooling system. Yet
Vivas (1994) considered the highest
level of education in a model to ana-
lyze the welfare profile of vulnerable
groups in Cali-Colombia. Gij is per-
capita public speding on education in
city j in which individual i lives (in-
cluding national and local resources).
Finally, Kij is the per-capita public
spending in school restaurants (city
j). Gij and Kij are not included in the
same regressions as they are corre-
lated: allocation criteria between cit-
ies for this kind of expenditures are
very similar in Colombia.

3.2. Benefit Incidence Analysis
The second approach that we consid-
er in this paper is the so-called “Ben-
efit Incidence Analysis”. This meth-
od has been highly used in the litera-

8. Some researches include as human capital variables schooling years of the head of the household and
schooling years of his/her wife/husband. However, these two variables are correlated.
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ture of incidence of public spending
and can be considered as a comple-
mentary tool to the behavioral meth-
odology presented in the previous
section. While the behavioral ap-
proach regards the changes in the
actions of the poor people (the deci-
sion to attend the school), the BIA is
focused in determining how the ben-
efits of the public spending is allocat-
ed between income groups of popula-
tion.

The BIA approach regards the cost of
providing education and the use of
this service. It is useful to answer the
key question whether the allocation
of public spending is reaching the
poor people. The method assumes
that the cost to the government of
providing the service is a proxy of the
benefit derived by consumers. “It
(BIA) brings together elements of the
supply of and demand for public ser-
vices and can provide valuable infor-
mation on inefficiencies and inequi-
ties in government allocation of re-
sources for social services and on the
public utilization of these services.
BIA is an easy to use tool for ex-ante
design as well as ex-post monitoring
and evaluation of the effectiveness of
social spending programs [(Davoodi
et. al. (2003)]”.

BIA results allow us to determine
whether the public spending is pro-
gressive (it reduces inequality) or re-
gressive and whether education pub-
lic expenditure is being well used to
transfer benefits to the poor. The es-
timations are obtained through sev-

eral steps that were summarized by,
among others authors, Davoodi et. al.
(2003). The first step is to calculate
the average unit cost of providing ed-
ucation as the ratio between public
spending on education and the bene-
ficiaries of the service, that is, the
total number of enrolled students (to-
tal and per level of education).

The second step is based on the fol-
lowing assumption: considering the
average unit cost of providing educa-
tion as equivalent to the average ben-
efit from public spending on educa-
tion, as long as the public in-kind
transfers (e.g. education and health)
increase welfare of the beneficiaries.
Third, choose a welfare measure (e.g.
income or expenditure) to rank the
population of users and potential us-
ers9 (i.e. population in schooling age
plus enrolled students out of school-
ing age) from poorest to richest and
divide them in equal number of us-
ers groups. This step is useful to spec-
ify whether public spending is “pro-
poor” or “pro-rich”.

At the fourth step, the average bene-
fit from public spending on education
(step two) is multiplied by the num-
ber of enrolled students in each in-
come or expenditure group, in order
to obtain the distribution of benefits.
These first four steps correspond to
the estimation of equations (4) and
(5) below. Formally, the BIA is devel-
oped as follow (Demery (2003)). To-
tal benefits from public spending on
all levels of education ensued to group
j is:

9. Davoodi et. al. mentioned only “users” and no potential users. However, if we include only users in the
third step, the distributions of benefits will be the same among groups, as the average benefit calculated
in the first step is unique.

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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Xj =
 3 

Eij 
  Si

i = 1

Where Xj is quantity of education
spending that benefits group j (in this
paper, population will be divided in
five groups (or quintiles) according to
the level of income, so j = 1, 2, 3, 4, 5),
E is the total enrolment in public
schools, S is the government educa-
tion expenditure, and i represents the
level of education - elementary, sec-
ondary and tertiary -. The ratio Si at

(cumulative) proportion of individu-
als, ranked from poorest to richest,
and the (cumulative) proportion of
benefits received by individuals on
the vertical axis.

The benchmark for targeting of a dis-
tribution of benefits is the 45º line in
Figure 2. If the distribution lies above
this line, it is considered pro-poor. A
distribution is pro-rich if the curve
lies under the 45º line. On the other
hand, the benchmark for progressive-
ness is the Lorenz curve of income (or
whatever welfare measure as con-
sumption or expenditure). Thus, if
the distribution curve is above the
Lorenz Curve - but below the 45° line,
it is considered progressive; other-
wise we can say that public spending
is regressive. Why progressive? Be-
cause the proportion of the benefits
from public spending for lower-in-
come groups is larger than their par-
ticipation in the total income, which
is expected to have a redistributive
effect.

As can be seen in Figure 2, when ben-
efits from public spending are pro-
poor, they are also progressive, but
progressiveness does not imply pro-
poor spending.

Although BIA is not enough to have
a solid idea of the required pro-poor
reforms in governmental spending, it
is still a useful tool in order to know
how the public spending is distribut-
ed among different groups of popula-
tion; that is why it is worth to include
it in an analysis of the governmental
spending incidence, with additional
methodologies to extend the incidence
examination.

Ei

(4)

3 (5)3

Ei

the right hand side of equation (1) is
the unit cost of providing education
at level i.

We then calculate the share of total
education spending attributed to
each group of income (j), by dividing
every term of (2) by total public edu-
cation spending:

xj
 =       Eij  Si  =     eij Si

      
  i = 1  Ei   S 

  
   i = 1

Where both eij, the average partici-
pation rate of group j in level i of ed-
ucation, and Si, intrasectoral alloca-
tion of spending, determine the ben-
efit incidence of group j.

Davoodi et al. (2003) propose also a
fifth step consisting of comparing the
resulting distribution of benefits
(step for) with benchmark distribu-
tions, in order to derive useful policy
recommendations, by using Concen-
tration curves. The Concentration
Curve plots on the horizontal axis the
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Figure 2. Targeting and progressiveness level of the distribution of benefits. Public spending

3.3. Targeting error
A complementary method to the be-
havioral and BIA approaches is re-
lated to the target population of the
government expenditure. One attrac-
tive objective of the public spending
policy is the minimization of errors
in targeting. In general terms, we can
identify two kinds of errors in the al-
location of government spending.
Type I error corresponds to the ex-

clusion from the beneficiaries group
of poor people that surely need the
subsidy. On the other hand, type II
error consist of including people in
that group who could obtain the good
or service with their own resources.
Both errors make government’s ac-
tions inefficient in attacking poverty
through public spending. Table 4 il-
lustrates the two types of errors.

Table 4. Type I and II Errors in the allocation of public spending.

Include Exclude

Poor people Good allocation Error type I
No poor people Error type II Good allocation

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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Table 4, however, should be interpret-
ed in a different way when it is ap-
plied to education expenditure. In
that case, identifying who should be
included in the group of beneficiaries
seems to be easier than specifying
who should be excluded. Who should
be included? All people considered as
a poor. Who should be excluded? All
non-poor people? The answer is no.
The problem is not that many non-
poor people use the public education
service, but it is that poor people have
fewer opportunities to access and stay
in the educational system.

In this sense, we can say that for the
case of education, it is only type I er-
ror which can be sensibly defined.10

As a complementary method to the
behavioral and BIA approaches in
order to measure the impact of pub-
lic spending on poverty, we will find
the proportion and number of poor
people excluded from the schooling
system.

4. RESULTS

4.1. Probit model for School
attendance

In this section, we will develop a Pro-
bit model to determine how relevant
the local public spending has been in
influencing the participation of the
low income students in the education-
al system. As it was mentioned in the
previous section, this kind of calcu-
lations belongs to the behavioral ap-

proach for determining the impact of
public spending on poverty.

We will use information from a Con-
tinuous Households Survey (ECH -
Encuesta Continua de Hogares) in
Colombia, which contains data at
both individual and household level
for the urban area of the cities. The
unit of analysis in this model is the
individual. We considered people be-
tween 5 and 17 years old living in the
nine biggest cities in Colombia.11

Therefore, the analysis corresponds
to the pre-school, elementary and sec-
ondary12 levels of education. The
analyss for superior level of educa-
tion is to be developed separately,
since all the structure of public spend-
ing for this level in Colombia is com-
pletely different to the system for el-
ementary and secondary, making a
joint study inappropriate.13

Table 5 shows the outcome of the ba-
sic model by city, without spending
variables -corresponding to equation
(1) - and table 6 the results by levels
of social stratification including the
variable per-capita public spending
on education - corresponding to equa-
tion (2). The group of regressions in
table 6 does not include the informa-
tion of Cucuta, since the relationship
between attendance and public
spending in this city is atypical with
respect to the other cities, which can
introduce noise into the results. Fig-
ure 3 shows this relationship.

10. When measuring the impact of public spending on health, both type I and type II errors can be properly
identified as it is indicated in Table 4.

11. Cali, Medellin, Bucaramanga, Pereira, Manizales, Ibague, Monteria, Villavicencio and Cucuta. Bogota,
Cartagena, Barranquilla and Pasto were excluded because they have different structure of sources of
income for public spending, not allowing for comparison.

12. Basic secondary (6th to 9th grades) and high school (10th and 11th grades).

13. People younger than 18 attending higher education were excluded from the sample.
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Figure 3. Per capita public spending on education vs. participation in the schooling system.
Nine Cities in Colombia.

Source: Author’s calculations based on ECH and Social Conpes 57, 61, 62, 65 and 66.

All the variables resulted significant
and, excluding some exceptions, with
the expected sign. With respect to the
variable “schooling years of the head
of the household” the outcome re-
veals, for most of the cases, the exist-
ence of a vicious circle represented by
the impact of the schooling level of
the “head” on the probability for the
children to attend school: the less
years of education of the “head” the
lower probability of attendance. The
exceptions (negative sign for the co-
efficient of “head_sch”) are the cities
of Cali and Cucuta (Table 5) and the
lowest (SS 1) and the two highest (SS
5 and 6) levels of social stratification

(Table 6). These cases (except Cali)
are also those with a higher coeffi-
cient for the variable “highest level
of education in the household”, which
can be a possible explanation of this
result: the positive impact of the in-
crease of education of one member of
the household onto the probability of
schooling attendance for the rest of
the members could eventually alter
the negative inertial impact of the ed-
ucation level of the parents over the
education of the children. If one of the
children can reach higher levels of ed-
ucation, this encourages the other in-
dividuals from the same household to
continue in the educational system.

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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Head_sch

Highest

Strat

Nperson

Gender

Age

Work

_cons
.

Medellin

0199693
(.0008868)

 .0782227
(.0010702)

 .074526
(.0034884)

-.1067117
(.0012041)

.1160735
(.0049814)

-.1328233
(.0007047)

-.9695221
(.0093776)

2.260903
(.0156384)

# obs= 636376
LR chi2(7) =
90153.57
Pseudo R2=0.2218

Cali

-.0251155
(.0010249)

.100716
(.0013434)

.0644262
(.0032282)

-.0803816
(.001701)

-.5163011
(.0059432)

-.1091363
(.0007988)

-.5926582
(.0103284)

2.800065
(.0188822)

# obs= 465941
LR chi2(7) =
50473.35
Pseudo R2=0.1734.

Table 5. Results for the probit Model of school attendance. Individuals
from 5 to 17 years old. Without spending variables.14

Bucaramanga

0067857
(.0014141)

-.0507564
(.0021543)

.3037801
(.0059751)

-.1063163
(.0022594)

.2196635
(.0091872)

-.1352732
(.0014005)

-1.291069
(.014836)

3.003973
(.0293295)

# obs= 215804
LR chi2(7) =
34111.66
Pseudo R2=0.2717

Pereira

.0158204
(.0018352)

.1052482
(.0023383)

-.104979
(.0055056)

.0176656
(.0031301)

-.0713322
(.0108986)

-.0975258
(.0016566)

-1.29874
(.0194137)

1.7626
(.0330742)

# obs= 134748
LR chi2(7) =
15670.84
Pseudo R2= 0.1918

Manizales

.0423323
(.0029339)

 .1366665
(.0041788)

.3119269
(.0157981)

-.0407462
(.0038336)

-.0439499
(.0172662)

-.2625499
(.0031261)

-1.104091
(.0279882)

2.537084
(.0581761)

# obs= 80463
LR chi2(7) =
17905.80
Pseudo R2 = 0.4040

Ibague

.0355308
(.0021856)

.1024743
(.0030077)

.2198414
(.0106316)

-.042064
(.0042452)

-.1280701
(.0135346)

-.1716981
(.0022022)

-.7460196
(.0193796)

1.866093
(.0484511)

# obs= 90105
LR chi2(7) =
17492.79
Pseudo R2=0.2808

Head_sch

Highest

Strat

Nperson

Gender

Age

Work

_cons

Monteria

.0417607
(.0028323)

.1287878
(.0035139)

.1686919
(.0146222)

.0197578
(.0036082)

.1678076
(.0174319)

-.1889638
(.0031894)

-.3993128
(.0246727)

1.726527
(.0523829)

# obs= 73285
LR chi2(7) =
12600.29
Pseudo R2=0.2291

Cucuta

-.0377583
(.0015137)

.2044163
(.0016786)

-.0604159
(.005038)

-.0948002
(.0015589)

-.0687524
(.0074623)

-.1579361
(.0011897)

-.9201586
(.0142213)

2.018363
(.0213355)

# obs= 199139
LR chi2(7) =
51871.39
Pseudo R2=0.2580

Villavicencio

.0095271
(.0022451)

.0963458
(.0029842)

.0840285
(.010188)

-.0065694*
(.003368)

.1548861
(.014035)

-.1554971
(.0021763)

-.8633027
(.0219838)

1.605223
(.047869)

# obs= 72386
LR chi2(7) =
2981.97
Pseudo R2=0.2371

* Significant at 10%

14. Head_sch: years of schooling of the head of the household. Highest: highest year of education reached by
one of the members. Strat: social stratification level of the house. Nperson: Number of members of the
household. Gender: equals to 1 if male, 2 if female. Age: age of the individual. Work: equals to 1 if the
individual works, 0 if not.
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We also found that the variable “high-
est level of education in the house-
hold” has greater influence on the
participation than the variable “years
of education of the household head”
(the sign of the coefficient is positive
for all cities and all social stratifica-
tion levels, but Bucaramanga). This
fact has an important policy implica-
tion: to guarantee the permanence in
the schooling system until the high-
est level of education for at least one
member of each household would
have a positive impact on the proba-
bility for the rest of the members to
attend school. This suggestion can be
deduced from Vivas (1994), who al-
ready found that the highest level of
education of one member of the
household has the most important
role in explaining the differences be-
tween income groups of the popula-
tion (probability of being poor), to-
gether with other variables of human
capital (years of education of the
household head and average educa-
tion level of members in age to work).

In addition, the coefficient of the so-
cial stratification16 of the household
suggests, as it is obvious, that the
probability of participation in the
schooling system increases with the
social classification of the house in
which the individuals live. The inter-
esting - although out of the scope of
this research - issue of this finding is
the link that we could make between
this result and the discussion about
relative deprivation, introduced 40
years ago by Runciman (1966): “peo-
ple’s attitudes, aspirations and griev-

ances largely depend on the frame of
reference within which they are con-
ceived”. Runciman suggests that the
reference group (e.g. community in
which the individual lives) deter-
mines the feeling of deprivation of a
person. Applying this to our discus-
sion, we could say that the individu-
als living in a community in which
most of the people attend school are
more motivated to go to the school (or
to send the children to the school);
otherwise a feeling of deprivation
would occur.

The exceptions for the sign of the co-
efficient of social stratification are
Pereira and Cucuta. In fact, in these
cities the percentage of attendance for
the 3 lowest stratification levels is
higher than the percentage for the
three highest levels (91,21% and
87,53% respectively for Pereira and
76,71% and 73,47% for Cucuta). For
this last city, the attendance is rela-
tively low for both lowest and high-
est social levels (Figure 3).

The number of people in the house-
hold has also a significant impact on
school participation. A higher amount
of people in the household reduces the
probability of attendance. The result
suggests that one way to increase the
efficiency of public spending on edu-
cation is to include a more aggressive
sexual and family planning education
(including pregnancy prevention
methods) in the academic curriculum.
Pregnancy of women in school age is
still a big phenomenon in Colombia,
especially among low income groups,

16. In Colombia, households are divided in six groups of social stratification, according to the geographical
location, which is related with the income of the households, materials of construction of the house,
utilities of the house.
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which makes it more difficult to
break the vicious circle of poverty.

As exceptions, Pereira, Monteria and
population belonging to social strati-
fication 5 and 6 presented a negative
coefficient for the variable “number
of members”. One reason for this can
be that the percentage of attendance
in these cites and for this social level
is very high (91% for both cities and
96% for 5 and 6 social levels), weak-
ening (or in any case altering) the
importance of the size of household

in the probability of schooling atten-
dance.

Related to the variables of individual
characteristics we found, as expect-
ed, that the participation of an indi-
vidual in the labor market has a very
high negative impact on the partici-
pation in the schooling system. These
results are consistent with the infor-
mation for all the country reported by
the National Department of Statistics
in Colombia (Table 7).

In fact last column of Table 7 shows
that the attendance level decreases
by around 20 points for working chil-
dren with respect to the total percent-
age of attendance. Even if it were not
like that, people younger than 18
years still need some preparation for
the labor market and need to spend
some of their time in recreation, so-
cial and cultural activities, and not
working.

With respect to age, the result re-
flects the fact that many young stu-
dents have to leave school to enter
the labor market, and the probabili-
ty of staying in the schooling system
decreases with age. This is also con-
sequent with the low participation

rate in higher education in Colombia.
This fact also contributes to maintain
the vicious circle of poverty: if poor
people abandon school at early age,
they will not be able to be competi-
tive in the labor market and will be
condemned to very low wages during
all their working life. In fact, the gap
between wages for skilled and un-
skilled workers in Colombia has
reached huge proportions.

Results for the coefficient of variable
“gender” for all regressions are not
conclusive: in half of the cases the
probability of attendance seems high-
er for girls and the opposite for the
other half. In Colombia, discrimina-
tion does not exist at any level of edu-

Table 7. Child labor vs. public spending

Region Total spending Population per-capita (%) (%) child Attendance
(thousands of $) (%) 5-17 years (%) spending attendance labor of workers

Central 2,962,384,535 45 2,610,589 24 1,135 83 16 61%
Pacifica 1,102,707,011 20 1,980,899 23 557 86 18 65%
Atlantica 1,331,788,037 17 2,537,374 18 525 85 14 64%
Bogota 674,796,195 8 1,533,190 20 440 92 6 72%
Oriental 519,616,439 10 2,171,385 14 239 87 16 65%

* meaning no working, no looking for a job, no working at home, no other activity

Source: Dane and Social Conpes 57, 61, 62, 65 and 66.

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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cation for men or women. However,
there is evidence for the last years
about the longer permanence of wom-
en in the schooling system comparing
with men, due to the higher incorpo-
ration of men at early ages to the la-
bor market and to the increasing edu-
cational aspirations of women.

Let us focus now on the variable of
public spending, the main interest of
this research. The outcome for the ag-
gregate of the 8 cities shows that pub-
lic spending —as it is desirable— has
a positive impact in the probability
for the children to attend the school
(Table 6). However, the disaggregat-
ed results by social stratification lev-
els reveal that the public spending is
not increasing the probability of at-
tendance of population from the low-
est social level. There are many ob-
stacles that prevent public spending
to be efficient in increasing such a
probability at that social level: more
teachers or more schools are not
enough for capturing the worse-off
group of population into the school-
ing system. For people with very low
income it is difficult to attend school
even if they do not have to pay any
fee, as it implies costs: schooling ma-
terial, school uniform and the oppor-
tunity cost of being at school and not
working at least at home. In this
sense, a group of social assistance
policies oriented to this group of the
population is highly justified.

We can refer now to the results for
equation (3) that are shown in Table 8.
This group of regressions includes
only the population between 5 and 11

years old, since the main target pop-
ulation of the public spending in
school restaurants is the youngest
people enrolled in the official sys-
tem.17

Apart from the result for spending in
schooling restaurants, it is interest-
ing also to highlight the outcome for
the coefficient of the variable “age”
and stratification level. When we con-
sider population until 17 years old
such coefficient resulted negative (Ta-
ble 6). In this case (5 to 11 years) the
sign is the opposite, which shows that
the risk of abandoning school as age
increases is mainly at secondary lev-
el of education: once the child has
started elementary school the proba-
bility of finishing this level is increas-
ing. This is not true any more once
he/she finishes this level of education.

The coefficient for stratification lev-
el —unlike the case in which individ-
uals until 17 years old were included
in the regression— has negative sign.
The explanation can be that primary
education in Colombia has been a pri-
ority for the government from sever-
al decades ago, and the public spend-
ing on this level of education is high-
ly progressive (the highest share of
benefits is for the worse-off groups),
as it will be shown in section 4.2
through the Benefit Incidence Anal-
ysis.

The variable of spending in school
restaurants has definitely a positive
impact on the participation. The re-
sult suggests that this kind of spend-
ing increases the efficiency of the gen-
eral public spending on education, as

17. It is worthy to note that this kind of spending is specially oriented to indigenous and rural population. In
urban areas is mainly oriented to the youngest students in public schools.
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Table 8. Results for the probit Model of school attendance. Including Public Spending in
schooling restaurants. Individuals from 5 to 11 years old.

Head_sch

Highest

Strat

Nperson

Gender

Age

Spending

Sch_restaur

_cons

.0016847*
(.0008682)

.0780419
(.000994)

-.0233902
(.0029454)

-.0864748
(.0011363)

-.056682
(.0047888)

.1175774
(.001214)

1.10e-06
(1.12e-07)

.6454615
(.0186897)

Number of obs
= 1054707

       LR chi2(7) =
28762.88

      Pseudo
R2 = 0.0844

.0022792
(.0008728)

.0800584
(.0010009)

-.0173518
(.0029602)

-.0916164
(.0011506)

-.0504027
(.0048038)

 .1184146
(.0012169)

.0005865
(.0000156)

-.8784146
(.0459705)

Number of obs
= 1054707

LR chi2(7)
= 30092.62

Pseudo
R2 =  0.0883

-.1134644
(.0055805)

 .2008524
(.0064311)

-.0974287
(.0065098)

-1.005141
(.0342545)

.210309
(.0061013)

.0005783
(.0000869)

-.017549
(.2325748)

Number of obs
= 83473

       LR chi2(6)
= 5642.53

       Pseudo
R2 = 0.2805

-.0057211
(.0012008)

.0313917
(.0014192)

-.1006744
(.0015505)

.0423003
(.0073174)

.1662221
(.0019523)

.0004497
(.0000246)

-.4653196
(.07208)

Number of obs
= 455190

LR chi2(6)
= 12657.83

Pseudo
R2 = 0.0854

.0277794
(.0014443)

 .1224855
(.0016259)

 -.0988428
(.0019012)

  -.1483313
(.0071354)

  .0583665
(.0016968)

.0009459
(.0000231)

-1.736654
(.0667716)

Number of obs
= 456370

LR chi2(6)
= 16744.26

 Pseudo
R2 = 0.1017

* Significant at 10%
**For the case of social stratification level 5 and 6, there are not sufficient overlaps between the values taken
by the explanatory variables for success (A=1) and the values taken by the explanatory for failures (A=0).

SS 48 cities 8 cities SS 1 and 2 SS 3

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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it contributes to the increase in the
probability of school attendance. The
coefficient is higher for the lowest so-
cial stratification levels and decreas-
es with such level.

Intuitively, spending in school restau-
rants also increases the efficiency of
the education spending, as higher nu-
trition level of the students can be
reflected in better academic results
of the students. It can also constitute
a saving in future health spending,
as better nutrition during childhood
and youth decreases the risk of ill-
ness through the life.

Some policy makers argue against
social assistance policies. They use as
a motto “it is more valuable to teach
how to fish than giving the fish”. That
could be true, but not in the case of
Colombia and other countries, where
some children and young students go
to the school without any meal (no
strength to fish). A proper combina-
tion of short-run (social assistance)
and long-run policies will be neces-
sary until olombia reach a better so-
cial situation.

4.2. Benefit Incidence Analysis
We used information from the House-
hold Continuous Survey - ECH about
beneficiaries of the public schooling
system. Public spending data comes
from the “social Conpes” (National
Department of Planning) and Nation-
al Ministry of Education. The five
steps for the BIA exposed in section

18. For further applications of the metodology, a researcher would better use the results of the next Survey of
Income and Expenditures of the National Department of Statistic in Colombia.

3.2 have been applied for each city
and each level of education. Howev-
er, the complete analysis could only
be applied for 3 of the 13 cities in-
cluded in the survey (Manizales,
Pereira and Barranquilla), since
many households (20% in average)
from the other cities had at least one
member’s income unreported, not al-
lowing for total income estimations.18

For the computation of the total in-
come of households, we added the
income of all the members: employ-
ees, unemployed and inactive, as well
as the different kinds of income -
wage, earnings, rents, pensions, aids,
dividends and other sources. In cas-
es in which one of the sources of in-
come was not reported, the income of
the household was not calculated —
to avoid under-estimation— and the
household was not included in any
quintile.

The results of equation (4) —the
amount of resources ensued to each
quintile of income— are presented in
Annex 1. From that information, the
results of equation (5) were estimat-
ed and they are shown in Table 9. As
it can be observed, the share of bene-
fits for the poorest quintiles is signif-
icantly higher for the three first lev-
els of education. The results are ex-
actly the opposite for higher educa-
tion, in which around 60% of the ben-
efits are captured by the 2 richest
quintiles of income.
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At the bottom of Table 9 is also shown
the results of the BIA for the year
1992, presented by Filmer (2003) in
a paper about international compar-
isons of this method of incidence anal-
ysis. What is surprising about this in-
formation is that the results do not
present big differences in 10 years,
while as it was shown in section 2.3,
the public spending on education

presented the highest increase ever.
Although we can not deny the im-
provement in the participation rate
during the decade, the public spend-
ing has failed in allowing the poorest
groups of the population to reach the
higher education, which limits its
impact on poverty.

The fifth step of the BIA better illus-
trates the relative success in the

Table 9. Share of each quintile in the total benefits.
Public spending on education, 2002.

MANIZALES Pre-school Elementary Secondary Higher Total

Quintile 1 23% 27% 27% 8% 23%
Quintile 2 23% 26% 26% 12% 24%
Quintile 3 20% 23% 24% 16% 22%
Quintile 4 16% 15% 14% 23% 16%
Quintile 5 10% 8% 7% 35% 13%
Not classified 7% 1% 1% 6% 2%

PEREIRA Pre-school Elementary Secondary Higher Total

Quintile 1 29% 32% 24% 3% 26%
Quintile 2 33% 27% 31% 12% 28%
Quintile 3 17% 19% 20% 22% 20%
Quintile 4 17% 15% 15% 15% 15%
Quintile 5 4% 7% 10% 45% 11%
Not classified 0% 0% 0% 3% 0%

BARRANQUILLA Pre-school Elementary Secondary Higher Total

Quintile 1 30% 29% 26% 26%
Quintile 2 23% 25% 20% 23%
Quintile 3 17% 18% 22% 19%
Quintile 4 10% 17% 19% 18%
Quintile 5 11% 6% 5% 6%
Not classified 10% 6% 8% 7%

COLOMBIA 1992 Pre-school Elementary Secondary Higher

Quintile 1 39% 21% 5%
Quintile 2 26% 27% 9%
Quintile 3 19% 25% 19%
Quintile 4 11% 18% 33%
Quintile 5 4% 10% 34%

Source: Author’s calculations. Colombia 1992: Filmer (2003)

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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distribution of resources for basic ed-
ucation and high school and the per-
version in the distribution of benefits
for the higher level. In fact, for the
three cities —Manizales, Barranquil-
la and Pereira— the benefits alloca-
tion from pre-school to high school is
both progressive (concentration curve
lies above the Lorenz curve) and pro-
poor (the curve lies above the 45°
line). On the contrary, the concentra-
tion curve for higher level lies under
the 45° line, that is, public expendi-
ture on this level is pro-rich. Al-
though, the distribution of benefits in
Manizales is progressive, as long as
the concentration curve lies above the
Lorenz curve. For the case of Perei-
ra, the position of the concentration
curve and Lorenz curve reveals that
the worse-off group of population re-
ceives a lower proportion of the ben-

efits comparing to their share on in-
come.

The coming message from the BIA
results is clear: it is time to orient the
efforts toward the higher level of ed-
ucation, in order to make more sig-
nificant the impact of the resources
for education on poverty. It is not
enough to have basic or high school
level of education to be competitive
in the labor market. The problem is
both slots and financing resources.
Section 5 —conclusions and recom-
mendations— includes a groups of
suggestions which could eventually
contribute to the alleviation of these
problems (technological or technical
secondary level, increase of the infor-
mation for available scholarships,
fairness in competition for slots in
public universities, among others).

Figure 4. Lorenz and concentration curves
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Figure 4. (Continuación)

Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?



38 ESTUDIOS
GERENCIALES  No. 93 • Octubre - Diciembre de 2004

As a complement to the previous
analysis, it is also useful to determine
the coverage rate of the public sys-
tem by income groups. In order to
havea picture closer to the country
reality (13 cities), we use the social
stratification —explained in section
4.1— in order to analyze the situa-
tion of the worse-off individuals. Do-

ing so, we find that the higher par-
ticipation in subsidies for pre-school,
elementary and secondary of lowest
income groups is not only due to the
goodness of the allocation, it is also
because these groups have a big pro-
portion of the total population in
schooling age.

Table 10. Three lowest levels of social stratification, 2002. Colombia, 13 cities

ENROLLED STUDENTS THREE LOWEST LEVELS OF SOCIAL STRATIFICATION

Pre-school Primary Secondary Higher Total

1 17,942 139,497 93,101 4,825 255,365
2 63,357 426,501 363,744 45,573 899,175
3 74,866 607,592 574,868 137,965 1,395,291

PROPORTION W.R.T. TOTAL ENROLLED STUDENTS

Pre-school Primary Secondary Higher Total

1 10% 11% 8% 2% 9%
2 35% 33% 31% 17% 31%
3 42% 47% 50% 51% 48%

POPULATION THREE LOWEST LEVELS OF SOCIAL STRATIFICATION

5-6 years 7-11 years 12-17 years 18-25 years Total

1 58,785 159,205 146,011 186,891 550,892
2 242,831 491,856 566,501 786,765 2,087,953
3 321,685 816,267 854,749 1,200,187 3,192,888

PROPORTION W.R.T. TOTAL POPULATION

5-6 years 7-11 years 12-17 years 18-25 years Total

1 8% 9% 7% 7% 7%
2 33% 27% 29% 27% 28%
3 43% 45% 44% 42% 43%

RATIO ENROLLED STUDENTS IN PUBLIC SYSTEM / POPULATION IN SCHOOLING AGE

Pre-school Primary Secondary Higher Total

1 31% 88% 64% 3% 46%
2 26% 87% 64% 6% 43%

3 23% 74% 67% 11% 44%

Source: Author’s calculations based on ECH-Dane.

As the last rows of Table 10 show, al-
though the worse-off groups share a
bigger proportion of the benefits in
pre-school and secondary, the gross
coverage rate of the public system is
still far from 100%. This is worrying
mainly for levels 1 and 2, as the pos-
sibility for them to attend private in-
stitutions of good quality is very low.

Here the problem in higher education
is more evident: only 9% of the worse-
off population can attend a public
university or other kind of public in-
stitution of higher education.

4.3. Targeting error
As it was mentioned in section 3.1,
type I error in the allocation of pub-
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lic spending on education refers to the
poor people excluded from the school-
ing system. In this section, we con-
sider the population belonging to the
three lowest levels of social stratifi-
cation in the 13 principal cities in
Colombia. Stratification level (from
1 to 6 in Colombia) is a good indica-
tor of the poverty situation of a house-
hold, as it is based on conditions of
the house, utilities, characteristics of
the neighborhood, among others. In-
dependently of what the existing
measures of poverty say about who
should be considered poor or not, we
can say that population from these
three levels of social stratification
have to be considered as a target of
the education public expenditure:
taking into account the households
that reported complete income in the
ECH, the estimations for monthly

average income per-person for these
levels are 164, 117 and 101 thousands
of pesos respectively (51, 37 and 32
euros). Obviously, this amount of
money does not allow a representa-
tive household from these social lev-
els to afford a good quality private
institution, thus they are supposed to
be the main recipients of the public
expenditure on education.

To calculate the type I error, we con-
sidered the target population of the
spending on education of the govern-
ment: children and young from 5 to
25 years from the three lowest levels
of social stratification.19 The error in
allocation is represented by those not
attending any level of education in
any sector —public or private—, and
it is shown in the second and third
rows in Table 11.

Table 11. Type I error in the allocation of public spending on education.
Colombia, 13 cities

5-6 years 7-11 years 12-17 years 18-25 years Total

Stratification level 1
Out of public system* 17,004 41,304 62,627 175,598 296,533
Out of schooling system** 7,140 7,723 41,891 162,390 219,144
% of exclusion*** 12 5 29 87 40
Stratification level 2
Out of public system* 89,570 134,956 256,855 718,675 1,706,768
Out of schooling system** 28,489 20,912 161,945 666,187 877,533
% of exclusion*** 12 4 29 85 42
Stratification level 3
Out of public system* 135,542 251,641 384,207 1,057,600 1,828,990
Out of schooling system** 20,040 29,938 153,270 837,260 1,040,508
% of exclusion*** 6 4 18 70 33
Stratification levels 1,2 and 3
Out of public system* 242,116 427,901 703,689 1,951,873 3,325,579

Out of schooling system** 55,669 58,573 357,106 1,665,837 2,137,185

% of exclusion*** 9 4 23 77 37

* Difference between total population in each range and people from that range attending any level of education in public sector.
** Population in each range of age not attendding any level of education in any sector

*** Ratio between excluded children and total population 5-25 years old

Source: Author’s calculations based on ECH - Dane.

19. Officially (from the Ministry of Education), the range of age starts in 3 years but the Households Continuous
survey only includes people from 5 years on in the education module.

Looking for a road to get out of poverty.
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In terms of requirement of resourc-
es, we could use the results in Table
12 to roughly calculate the deficit of
teachers and class-rooms per level of
education. In the case of teachers it

does not mean necessarily hiring all
those new public servants. A redis-
tribution of the current staff can par-
tially help.

Table 12. Requirements of human capital and physical resources per level. 13 cities.

Finally, what to do with those 1,6
millions of young excluded from the
higher education institutions? We
will mention a group of policy recom-
mendations in section 5.

5. CONCLUSIONS AND
RECOMMENDATIONS

This paper presents a methodology
for evaluating the impact on poverty
of the public spending on education.
The idea was to combine previous
proposals for measuring the incidence
of the public spending (BIA specifi-
cally), with complementary methods
of analysis that make the evaluation
more complete. The proposal here
does not pretend to be entirely com-
plete. On the contrary, the first rec-
ommendation is to continue looking
for complementary methods to be
added to those exposed here, at the
rhythm in which more information is
available for this purpose.

The proposal for the analysis of edu-
cation public spending impact pre-
sented here consists of two approach-

Teachers Rooms

Pre-school* 2.227 2.783
Primary** 1.952 1.674
Secondary** 11.904 10.203

* 25 children per teacher and 20 per room

** 30 children per teacher and 35 per room

Source: Author’s calculations based on table 10.

es, behavioral and Benefit Incidence
Analysis. In addition, ameasure of
targeting errors in the allocation of
the expenditure is estimated. We ap-
plied this methodology to the case of
Colombia (or cities from Colombia)
and the results were reported in this
paper.

It is worth saying that in 2002, poli-
cy makers in Colombia started a new
mechanism of allocation of public
spending for education, health and
other social services. The analysis
here corresponds precisely to this
year of transition. When the new re-
quired information is available, it
would be valuable to re-apply the pro-
posed methodology of incidence, to
see the impact of this reform in the
efficiency of public spending.

Several conclusions can be extracted
from our results. The Probit model of
school attendance showed that pub-
lic spending has a positive impact on
the probability for children to attend
school. Unfortunately, this is not true
in the case of population from the low-
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est social level. As it was mentioned
in section 4.1, many obstacles prevent
public spending from being efficient
in increasing the probability of atten-
dance for the lowest social level,
mainly the schooling costs different
to fee. Social assistance policies ori-
ented to this group are required to
make more efficient the education
expenditure.

The result when including spending in
school restaurants suggests that this
kind of spending increases the efficien-
cy of the general public spending on
education, as it contributes to the in-
crease in the probability of school at-
tendance mainly for the lowest social
stratification levels. Spending in school
restaurants also increases the efficien-
cy of the education spending, as high-
er nutrition level of the students can
be reflected in better academic results
of the students. It can also constitute a
saving in future health spending, as
better nutrition during childhood and
youth decreases the risk of illness
through the life.

With respect to the other variables
included in the Probit model, we
found that variable “highest level of
education in the household” has
greater influence on the participation
than the variable “years of education
of the household head”, which has an
important policy implication: to guar-
antee the permanence in the school-
ing system until the highest level of
education for at least one member of
each household would have a positive
impact on the probability for the rest
of the members to attend school.

In addition, a higher amount of peo-
ple in the household reduce the prob-
ability of attendance, suggesting that
one way to increase the efficiency of
the public spending on education is
to include a more aggressive sexual
education (including pregnancy pre-
vention methods) in the academic
curriculum. The model also showed
that the attendance probability de-
creases for working children.

Related to the second approach, the
main problem revealed by BIA is in
higher education: public spending at
this level is pro-rich and only slight-
ly progressive. It is time to orient the
effort to this level of education, think-
ing in strategies that allow young to
stay in the educational system. The
problems are the limited supply of
slots in the public system and the in-
capability of the poor to finance that
stage of education. One of the condi-
tions for public spending to be effi-
cient is to target and reach the good
and services that poor people indeed
use. The government must find mech-
anisms for finding out about the
needs and behavior of the main re-
ceptors of its spending: poor people.

Finally, the analysis of targeting er-
rors allows us to roughly calculate the
deficit in terms of human and physi-
cal resources required to cover the
type I error, or poor children exclud-
ed from the schooling system in each
range of age (Table 12).

A group of policy recommendations
can include: i) An expansion of the
coverage of the SENA (Servicio Na-
cional de Aprendizaje),20 and an in-

20. Sena offers technical and technological programs at low cost to people who have finished the secondary
level of education.

Looking for a road to get out of poverty.
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crease in the quality of the programs,
ii) Increase of the scholarships avail-
able for students from low stratifica-
tion levels to attend public or private
institutions of good level iii) techni-
cal and technological secondary edu-
cation in order to allow poor people
to obtain abilities for the labor mar-
ket. In that way they would be able
to self-finance their superior studies
iv) to increase slots in existing public
universities oriented to worse-off
groups.

One debate in Colombia is whether
it is convenient to offer a unique type
of secondary education, say academ-
ic or classical secondary, instead of
diversifying according to the popula-
tion’s needs. This entails - for in-
stance - to privilege technical educa-
tion in schools located at poor zones.
Technical education opponents say
that this proposal implies a sacrifice
of mathematical education, reading
and analytical capacities, which are
fundamental general capabilities for
everyone.

It is true that we can not neglect the
importance of those general capabil-
ities, but neither can we neglect the
reality of some poor groups of popu-
lation.21 Situation of students from
low income groups makes it neces-
sary to offer a secondary education
in which they can acquire certain
abilities that allows them to enter the

labor market. In that way, they could
pay higher education by themselves.
A classic secondary education is use-
ful only for students that can imme-
diately enroll in a university. It is a
minority in Colombia.22

With respect to the availability of
scholarships for poor people to attend
institutions of higher learning, it is
not only required to expand the
amount of them, but also to increase
the information for poor students
about the existing scholarships. Zu-
luaga and Bonilla (2003) found that
students from the poorest area in
Cali-Colombia are not privy to such
information.
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Looking for a road to get out of poverty.
Is the current allocation of public spending on education in Colombia helping?
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Annex 2.
Public spending on education. 13 cities - Colombia.

Basic and High School* Superior**

Bogota*** 643,594,338,444 23,633,608,077

Barranquilla AM 126,530,349,493

Cartagena 114,757,817,250 1,144,893,301

Pasto 83,755,030,579

Medellin AM**** 75,600,002,434 6,417,900,000

Cali AM 36,905,078,062 7,596,000,104

Bucaramanga 17,459,920,407

Manizales AM 7,531,286,067 1,760,407,000

Pereira 14,898,199,393 1,563,902,000

Cucuta 12,515,464,926

Ibague 6,247,745,718 641,359,546

Monteria 7,279,356,174 909,339,000

Villavicencio 4,212,182,301 677,600,000

* Conpes 57, 61, 62, 65, 66

** Only investment resources of public universities

*** Higher: Nacional, Pedagogica and Distrital

**** Higher: Universidad Nacional only.

Note: Except from Bogota, Barranquilla, Cartagena and Pasto, the resources include only na-
tional transfer to the city.

Source: Author’s calculations based on Social Conpes 57, 61, 62, 65 and 66. Higher education:
DNP.


