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Abstract: Using a simple model to characterize adolescents’ behavior, we show
that the effect of educational Conditional Cash Transfer (CCT) programs on teen-
age pregnancy depends on the limits and conditions of the programs. The model
shows that when benefits are conditional on school success or when the program
has a binding duration limit, the CCT reduces teenage pregnancy rates. Using
original data, we estimate this relation for two different CCT programs implemen-
ted in Bogotá, Colombia. The two programs differ in that only one of them
conditions benefit renewal on school success. The empirical results are consistent
with the predictions of the model. Only the program that conditions renewal of the
transfer, reduces average teenage pregnancy rates. We also find that, also con-
sistent with our model, the other program reduces teenage pregnancy rates only
for those girls for which the duration limit is binding.

Keywords: teenage risk-taking behavior, teenage pregnancy, education, condi-
tional cash transfers, incentives
JEL codes: I28, I38, J13

1 Introduction

Conditional cash transfer programs (CCTs) have been implemented in many
countries around the world. Many of these CCTs have concentrated in increasing
school enrollment and have shown to be useful for this purpose (see for example
De Janvry et al. 2006 and Schultz 2004). However, other outcomes that
can influence the future of youths can be affected by this type of programs.
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The purpose of this paper is to study the effect of CCT programs on one of these
outcomes, namely, teenage pregnancy. For this study we use data for adoles-
cents from Bogotá, Colombia.1 Although the debate regarding the long-term
consequences of teenage pregnancy is still ongoing, for the case of Colombia
the best available evidence shows that delaying the birth of the first child
implied higher investments in human capital (Miller 2010) and that teen preg-
nancy is associated to low-quality jobs and other low quality of life outcomes for
the mothers (Urdinola and Ospino 2015).2

For the purpose of this paper, we analyze the effect of two large-scale
educational CCTs – implemented in Bogotá – on teenage pregnancy. The two
programs differ in their design; consequently, if their effects on teenage preg-
nancy also differ, the exercise may shed light on how the programs’ design
relates to this outcome. We use data from the ECSAE survey,3 an original data
set gathering information on sexual behavior and socioeconomic conditions of
urban schooled teenagers in Bogotá. The survey also allows the identification of
beneficiaries and non-beneficiaries of the two education CCTs.

The two programs we analyze are Familias en Acción (FA) and Subsidio
Educativo (SE). Both programs target poor households, use the same metric to
determine eligibility and are similar with respect to size of the subsidy, manage-
ment and verification conditions. In both cases, school attendance is a require-
ment to receive the subsidy. The two programs also differ in meaningful ways.
More specifically, students receiving a subsidy under the SE program must
complete the school year and enroll in the following in order to continue
receiving the subsidy. Additionally, the subsidy cannot be recuperated after an
interruption in the program. In the case of FA, attending school is enough to
receive the subsidy regardless of academic achievement; moreover, if for some
reason, a student stops attending school she will stop receiving the subsidy but
she will be able to recover it once she returns.

The effects of these CCT programs on school enrollment have been studied
by Attanasio et al. (2010) and by Barrera et al. (2011). Attanasio et al. show that

1 The main trends in teenage pregnancy in Latin America are summarized in Flórez and Núñez
(2001) and Flórez and Soto (2008).
2 The effects of pregnancy and childbearing are studied by Angrist and Ewans (1996), Ashcraft,
Fernández-Val, and Lang (2013), Brien, Loya, and Pepper (2002), Chevalier and Viitanen (2003),
Fletcher and Wolfe (2009), Fletcher (2012), Geronimus (1993), Geronimus and Korenman (1992),
Hoffman, Michael Foster, and Furstenberg (1993), Holmlund (2005), Levine and Painter (2003),
Hotz, McElroy, and Sanders (2005) and Hotz, Mullin and Sanders (1997). There is also a
literature about teen marriage, see v.g. Dahl (2010) and Field and Ambrous (2008).
3 ECSAE stands for Encuesta sobre el comportamiento sexual de adolescentes escolarizados en
Bogotá (Survey About Sexual Behavior of Schooled Adolescents in Bogotá).
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FA has been effective, but the evaluation only considers rural Colombia which
experiences very different conditions than big cities. Barrera et al. evaluated the
pilot of SE. The results show that this program can be effective in increasing
school enrollment and that the way the program is designed also affects the size
of the effect. Baez and Camacho (2011) studied the long-term effects of FA on
school achievement finding no effects of the program.

Even if these programs have positive effects on school attendance, it is not
obvious that they will also have the same influence on non-educational out-
comes. Moreover, the effects of the programs on risky behaviors may differ in
sign or size. To understand the possible effects of the programs on teen preg-
nancy, we use a simple model that characterizes adolescents’ pregnancy rates.
According to our model, an educational CCT that only conditions on school
attendance has an ambiguous effect on teenage pregnancy: it may reduce or
increase teenage pregnancy rates. However, conditioning program renewal on
school success or limiting the number of years in which the benefits of the
program can be claimed resolves the ambiguity and implies that the CCT will
reduce teenage pregnancy rates.

Three predictions can be obtained from the characteristics of the two pro-
grams and the implications of the theoretical model. First, SE will reduce teen-
age pregnancy rates. Second, the sign of the effect of FA on teenage pregnancy
rates will depend on particular characteristics of the program. Most notably, it
will reduce teenage pregnancy when the condition on the duration of the
program is binding (i.e. when girls have not finished high school before turning
18 years old). Third, if FA reduces teenage pregnancy rates, its effect will be
smaller than the effect of SE.

We use our database to estimate the effects of both programs on teenage
pregnancy and to compare them with the previous predictions. For this purpose
we use a difference-in-differences methods to identify the effect of the two
programs, exploiting information about the interviewed girls and their siblings.
We define cohorts to introduce the time dimension: the interviewed girls belong
to the young cohort (after treatment) and their older sisters that attended the
same school belong to the old cohort (before treatment). Similarly to Duflo
(2001), the identification strategy relies on intensity differences across schools
in the implementation of the CCTs to define the treatment and the control group
(high-intensity and low-intensity schools).

Our empirical results are in line with the predictions of the model: on
average, SE reduces teenage pregnancy rates while FA has no average effect
on pregnancy rates. The comparison of the two cohorts allows us to show that
the rate of school girls who are pregnant or already mothers and attended high-
intensity SE schools is reduced by two percentage points with respect to those
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attending low-intensity SE schools. For the case of FA, there is no difference
between high-intensity and low-intensity FA schools. When the effect of both
programs is disaggregated according to age and grade, SE continues to reduce
pregnancy rates for some of the groups considered (without increasing it for any
other group), but FA may reduce or increase pregnancy rates for particular
groups. Given that both programs are quite similar and that in our regressions
we control for socioeconomic background, we can interpret these results as
saying that incentives are crucial if one wants educational CCTs to reduce
teenage pregnancy rates. These results are in line with those of Barrera et al.
(2011) in that we show that there are several margins that should be considered
in order to improve the efficacy of CCTs. They concentrate on the educational
outcomes (attendance and enrollment) of CCTs, while our results concern non-
educational outcomes.

The literature has raised some concerns about the use of information from
siblings for proper identification. In particular, this approach may lead to
biased estimates when there is no control for heterogeneity within the family.
Holmlund (2005) has pointed out this argument for the impact of teenage
childbearing on labor market outcomes. To address this concern, first, we
control for heterogeneity within the family by introducing individual age,
school and neighborhood variables that vary across siblings.4 Second, we
also do robustness checks for our results restricting our estimates to specific
sub-samples of our data.

Recently a series of studies have investigated the effect of human capital
policies on teenage pregnancy: Alzua, Rodríguez, and Villa (2015) using data
from 22 countries from Latin America and the Caribbean; Baird et al. (2010)
and Baird, McIntosh, and Özler (2011) using data from Malawi; Bethelon and
Kruger (2011) using data from Chile; Black, Devereux, and Salvanes (2008) and
Silles (2011) using data from the United States; Duflo et al. (2006) using data
from Kenya. All show cases in which policies that aimed to increase school
attendance have also reduced teenage pregnancy.5 The main hypothesis
behind the possibility that CCTs affects teenage pregnancy relies on the idea
that motherhood and school attendance are competing life projects. If this is
true, any program that increases the benefits of attending school and is

4 We have a database with time varying school and school neighborhood variables. For both
cohorts we match the school and neighborhood variables according to the time they are/were
attending school.
5 Baird, McIntosh, and Özler (2011) show a case in which CCT are less effective than
Unconditional Cash Transfer programs because the last may also reduce teenage pregnancy
of girls who dropped out from school.
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successful may also reduce incidence of teenage pregnancy. However, teen
pregnancy and school attendance are not exclusive lifetime projects and, as
our theoretical results show, once one allows for a probability of completing
high school after becoming a mother, this hypothesis may change. Moreover,
the conditions of different programs may make continuing in school after
pregnancy or motherhood easier or more difficult. As a result, programs that
differ in the way they are designed may have distinct implicit incentives to
early motherhood. Our empirical exercise corroborates the results of the
model. The results suggest that to have a robust CCT that increases school
enrollment and reduces teenage pregnancy, the program must include incen-
tives for school success, or must introduce a binding limit on the time for
collection of benefits.6

This paper is composed of seven sections. The first section is this introduc-
tion. Section 2 makes a detailed description of the education subsidies imple-
mented in Bogotá. Section 3 presents a simple model that allows to capture the
effects of the two programs. Section 4 presents the empirical strategy that we use
to identify the effect of the two CCTs considered on teenage childbearing.
Section 5 presents the data and relevant descriptive statistics. Section 6 presents
results and robustness checks. Section 7 concludes.

2 Education Conditional Cash Transfer Programs
Implemented in Bogotá

Two CCT programs were in place in Bogotá at the moment of the data collection:
Familias en Acción (FA) and Subsidio Educativo (SE). FA is the national poverty
alleviation program targeting poor families, whereas SE is a city government
education program that aims to improve school attendance for poor adolescents
in the city. This section explains details about each of the programs. Although
we provide some background of the programs, we focus on the situation in 2010
and on the benefits for students in grades 9th, 10th and 11th since those are the
relevant characteristics of the programs for our empirical analysis. Table 1 shows
some additional characteristics of the programs.

6 Our paper is also related to the literature on the effect of economic incentives on teenage
pregnancy, on this see Wolfe, Wilson, and Haveman (2001) and Lundberg and Plotnick (1995).
Additionally, there is literature about related outcomes like the effect of CCT on marriage. On
this see Behrman, Parker, and Todd (2009) and IEG (2011).
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Subsidio Educativo was introduced in 2006 targeting poor adolescents.7

The program had a first phase between 2006 and 2008, and a second starting in
2009. In 2006 and 2007 the program attended 45,000 beneficiaries of SISBEN
Levels 1 and 2, randomly chosen from 136,000 applicants, aged 18 years or less and
enrolled in the public secondary education (6th to 11th grades).8 The second
phase starts in 2009 with a completely new cohort of beneficiaries targeting
individuals in SISBEN Level 2. In 2010 the program targeted students in
all grades in secondary education; it gave $25,0009 Colombian pesos to stu-
dents in grades 6th through 8th and gave $35,00010 Colombian pesos to those
in grades 9th to 11th (which correspond to the last three grades of secondary
education). Payments are done each two months during the 10 months of
the school year. Beneficiaries of the program lose the transfer if they do not
comply with a minimum daily attendance requirement. Beneficiaries can
receive the transfer for at most 2 years; renewal for the second year depends
on successful promotion (and enrollment) to the following school year. SE has a
variant in which a subsidy to cover transportation costs is granted to students.
The amount of money that students receive and all the conditions that must be
met in order not to lose the subsidy are the same as with the main variant. In
addition to the eligibility requirements of the main variant, the beneficiaries of
the transportation SE must live more than 2 km away from their school.

Familias en Acción is themain Colombian CCT.11 It started in 2002 in rural areas
and small cities and was extended to big cities in 2008, except for Bogotá where it
only entered in 2009. In Bogotá FA targets households that belong to the poorest
population (SISBEN Level 1). The program gives a school attendance subsidy to
families with children between 12 and 18 years.12 When our data collection process

7 Barrera et al. (2011) studied a randomized assignment pilot of SE implemented in 2005. As a
result of the positive evaluation of Barrera et al. (2011) the program was extended. The pilot
implemented three different versions of the program all with positive effects but of different
sizes; the implemented version was not that with the most sizable effect.
8 The SISBEN welfare index is constructed using health, education, dwelling characteristics
and vulnerability information. The index is used to sort households into five levels; households
in Levels 1 and 2 are the poorest, with those in Level 1 being poorer than those in Level 2.
9 Equivalent to US$12.9 with the February 2010 exchange rate.
10 Equivalent to US$18 with the February 2010 exchange rate.
11 Although the program has the same name in the city and the country and depends from the
same government agency, there are several differences in the way FA has been implemented in
Bogotá and in the rest of the country. Here we focus on the Bogotá case. This explains several
differences between our description of the program and those of Attanasio et al. (2010) or Baez
and Camacho (2011).
12 FA also gives a nutrition subsidy but this is targeted to younger children. It is important to
note that when a household already makes part of the program the appearance of new children
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was developed – in 2010 – the education component of the program gave each
household a monthly payment per child from 6th to 11th grade. The payment
amounted to $35,000 Colombian pesos for those attending 9th and 10th grades
and $40,000 Colombian pesos for those attending 11th grade.13 The education
subsidy is conditional on satisfaction of the minimum daily school attendance
by the adolescent; if this condition is satisfied the household will receive the
subsidy until the child ends highschool or drops out. If the attendance condition
is not satisfied, the family loses the subsidy for the current bimester, but can
regain the benefit in the following. Finally, FA gives students a lump-sum of
$430,000 Colombian pesos when they successfully finish high school.14

The programs have some similarities that facilitate their comparative analysis;
in this respect five points must be mentioned. First, both programs are exclusive so
that a family cannot receive them simultaneously. This is easily enforced because
the city government is in charge of the management of both programs. Second, the
programs are not universal (even for their target populations) and target the poor
population. Third, both programs use the SISBEN household welfare index for their
assignment. Fourth, even if FA targets SISBEN Level 1 and SE targets SISBEN Level
2 households, the socioeconomic characteristics of both populations are very
similar – both groups belong to the poorest population in the city – allowing us
to construct comparable groups.15 Finally, although the history of both programs is
different, since 2009 both programs started with completely new beneficiaries in
Bogotá. This is important because any beneficiary of either program has been under
the program for the same time.

Table 1 describes the main differences between the two programs that must
be highlighted in this case in which we are concerned with the behavior of
students attending the last grades of secondary education. First, even if both
have a minimum daily school attendance requirement, the consequences of not
complying are different for both programs. In the case of SE, if this minimum is
not attained the student definitely loses the subsidy; in the case of FA she only
loses it for the current year but she can reclaim it in the following year. Second,
only SE conditions renewal on being promoted to the next academic grade; in
the case of FA, students receive the transfer as long as they attend school
regardless on successful progression in school.

is not used to recompute the transfer the household receives. Consequently, if individuals
understand the program, the nutrition component should not be an incentive to fertility.
13 With the exchange rate of February 2010, these are equivalent to US$18 and US$20.6 respectively.
14 The transfer is equivalent to US$221 with the February 2010 exchange rate.
15 This will be corroborated by our empirical analysis where we use the main variables used for
the focalization of both programs.

On the Design of Educational Conditional Cash Transfers 225



3 A Simple Model to Capture the Effect
of Educational Conditional Cash Transfer
Programs on Teenage Pregnancy

A priori, many forces may affect risky sexual behavior of teenagers. Among
them, when analyzing the effect of CCT programs on teen pregnancy, two are
key: first, the tradeoff between the labor market opportunity cost and the utility
of motherhood and, second, the way different forms of CCT programs may affect
this tradeoff. The purpose of this paper is to empirically assess the effect of CCT
programs on teen pregnancy; however, a simple model will prove to be useful to
understand the tradeoffs implied by the programs and our empirical results.
Building this model is the purpose of this section.16

Consider a population of mass one of girls who are attending grade g (in high
school). Time is discrete and is represented by t 2 f1, ..., Tg. Each girl’s life spans
T period, all girls discount the future with a common factor β but they differ in
age, a, and in their desire to become mothers, m.17 We assume that m 2 ½m,m�,
a 2 ½a, a� with a > 0, m > 0, a > a and m >m and let f ða,mÞ represent the distribu-
tion function of girls of type ða,mÞ. Since all girls are in the same grade, they all
have to complete the same number of additional years, s, before finishing high
school.18 To introduce a labor market opportunity cost of pregnancy we will
suppose that, if pregnant before ending high school, girls face a probability,
p 2 ð0, 1Þ, of finishing high school, but they will have to spend additional time
at school, σ, before graduation (this includes years repeated or time spent outside
of school).

In this stage we introduce CCT programs in a very general way. Later, we
will study specific forms of this general CCT program. For this purpose assume
that, during high school girls receive a transfer of size et in period t conditional
on attending school; let ê represent the vector containing all the values of et.
Girls who do not finish high school receive a per year wage w; those that do
finish high school receive a per year wage w+ δ. For simplicity and realism we
will only consider CCT programs where w > et for any t. This assumption allows

16 We are putting aside other potentially important explanations for teen motherhood, like
social or behavioral effects or the correlation between sex behavior and other risky behaviors
like alcohol or drug consumption.
17 m represents the per year money equivalent utility of being a mother
18 Our model, recognizes heterogeneity in preferences for motherhood but assumes that all
girls will eventually want to become mothers. Even if this is a disputable assumption, introdu-
cing girls that do not want to be mothers will not change the results of the model.
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us to focus on how the design of the CCT program affects the tradeoff between
utility of motherhood and its labor market opportunity cost.

Motherhood implies no other opportunity costs for girls besides those
related to the risk of not finishing high school or the increase in the time needed
to finish. Accordingly, since all girls have a strictly positive desire for mother-
hood, all girls that finish high school and are not already mothers will become
mothers immediately after finishing high school. At age a, the continuation
lifetime utility of a girl that finishes high school before becoming a mother
will be

ua,m =
XT

t = a+ s+ 1

βt − a w+ δð Þ+
Xa+ s
t = a

βt − aet +
XT

t = a+ s+ 1

βt − am.

The life time utility of a girl that becomes pregnant during high school at period
τ, after a, is

va,mðτÞ= p
XT

t = a+ s+ σ + 1
βt − a w+ δð Þ+

Xa+ s+ σ
t = a

βt − aet.

" #

+ 1− pð Þ
XT

t = a+ τ+ 1
βt − aw+

Xa+ τ
t = a

βt − aet

" #

+
XT

t = a+ τ+ 1
βt − am.

Since we are assuming that the per year subsidy is always smaller than the per
year wage for workers without a high school degree, when a girl decides to
become a mother before graduation she will do so at age a.19 Consequently, τ=0
and we can write the lifetime utility of becoming pregnant before high school
graduation as follows:

va,m = p
XT

t = a+ s + σ + 1
βt − a w+ δð Þ +

Xa+ s+ σ
t = a

βt − aet.

" #

+ 1− pð Þ
XT

t = a+ 1

βt − aw

" #
+

XT
t = a+ 1

βt − am.

19 Otherwise, some girls may postpone motherhood only because the per period economic
benefits of staying at school are higher than the labor market wage. As explained above, this is
important for our results because it allows us to focus on the effect of the design of the CCT
program putting aside the effect of the size of the transfer.
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All girls face a tradeoff between future labor market income, utility of mother-
hood and the length of time in which they receive the transfer. Depending on the
preferences for motherhood, different girls will take different decisions regard-
ing whether waiting until graduation to become mothers or not waiting and,
when not waiting, how soon thereafter to become a mother. Monotonicity
properties of va,m allow to prove that for any age a there will be a girl that
will be indifferent between becoming a mother before finishing high school and
waiting; this marginal girl is defined by

va,m = ua,m. [1]

We denote the type of the marginal girl by ~mða, êÞ. This marginal girl allows us
to write the rate of girls with age a attending grade g that will become pregnant
before finishing high school as follows

rag ðêÞ≡
ðm
~mða, êÞ

f ða,mÞdm. [2]

Consequently, the rate of girls attending grade g that will become pregnant
before finishing high school is given by

rgðêÞ≡
ða
a

ðm
~mða, êÞ

f ða,mÞdmda. [3]

Any policy that increases ~m will reduce rg and rag . To show how alternative ways
of designing the CCTs affect teenage pregnancy we consider particular cases
chosen to match the main characteristics of the two Colombian CCTs we analyze
in this paper. These are characteristics that could be considered to be included
in any other CCT program in the world.

Case i. The effect of an educational CCT that only conditions on school
attendance: In addition to the assumptions above, suppose also β= 1 and et = e.
Note that we are assuming that a girl that becomes pregnant and receives the
subsidy, if she is able to finish high school, will continue receiving the subsidy
until she graduates. This means that pregnancy does not make girls leave school
temporarily and that σ only represents the time cost of repeating a year. Under
these assumptions we have that

ua,m = T − a − s− 1ð Þ w+ δð Þ+ se+ T − a− s− 1ð Þm [4]
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and

va,m = p T − a− s− σ − 1ð Þ w+ δð Þ+ s+ σð Þe½ �
+ 1− pð Þ T − a − 1ð Þw+ T − a− 1ð Þm.

Using the above equations for ua,m and va,m, eq. [1] implies that

s~mi a, eð Þ= 1− pð Þ T − a − s− 1ð Þ + pσ½ �δ− s− p s+ σð Þ½ � w− eð Þ. [5]

Since ~mi decreases with a, for a given m, older girls will become pregnant more
frequently. Let ra, ig represent the rate of girls that become pregnant under this
type of program; as before ra, ig is a function of e.

From eq. [5]

∂

∂e
emiða, eÞ= s− p s+ σð Þ½ �=s

which can be positive or negative. It will positive, and consequently the CCT will
reduce teen pregnancy, if

s
s+ σ

> p. [6]

To understand this result, note that if there is no cost of pregnancy in terms of
additional time needed to graduate, σ =0, the CCT will reduce teen pregnancy
(since p < 1). Similarly, if p =0, the CCT program will always reduce teen preg-
nancy (provided s > 0). More generally the CCT will reduce teenage pregnancy if
the probability of finishing high school is low or if σ is low. In both cases the
penalty for teenage pregnancy is significant. When p is low girls perceive high
opportunity costs of pregnancy; when σ is low girls perceive low collateral
economic benefits or prolonged time at school since they will receive the sub-
sidy for a short additional period. This last result may be puzzling. However, it
can be understood noticing that pregnancy can be a way to prolong the period
in which any girl benefits from the CCT.20

This case shows that an educational CCTs does not necessarily reduce
teenage pregnancy. We will now show that CCTs can be designed (in theory)
to unambiguously reduce teenage pregnancy; to achieve this the CCT must
either be conditioned on school success or must limit the number of years in
which the student is a beneficiary of the program.

20 Note also that we are not saying that increasing the opportunity cost of motherhood
(increasing σ) will increase teen pregnancy rates; of course this will not be the case. We are
only pointing to an interaction between the existence of the CCT program and the possibility
that teen pregnancy extends the time until high school graduation.
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Case ii. The effect of limiting the number of years under the CCT program:
Now suppose that, additional to the conditions in the general setting, β= 1 and
that et = e > 0 for a ≤ t ≤ a+ s and et =0 for t > a+ s. With this assumptions we are
assuming that the time in which a girl receives the subsidy is fixed, equal to the
time needed to finish high school if she does not become pregnant but shorter if
she becomes pregnant. In this case we have that the expression for ua,m is given
by eq. [4] and that

va,m = p T − a − s− σ − 1ð Þ w+ δð Þ+ se½ �
+ 1− pð Þ T − a− 1ð Þw+ T − a− 1ð Þm.

The marginal girl that will be indifferent between waiting or becoming pregnant
at age a is defined by

semii a, eð Þ= ð1− pÞ T − a− s− 1ð Þ + pσ½ �δ− s− psð Þ w− eð Þ+ pσw. [7]

In this case

∂

∂e
~miiða, eÞ= 1− p > 0.

Accordingly, introducing a binding limit to the number of years in which the
CCT can be claimed, unambiguously leads to lower pregnancy rates. The ambig-
uous effect of the CCT on teen pregnancy in Case i above does not impede
ranking teen pregnancy rates in Cases i and ii, since

~mi a, eð Þ− ~mii a, eð Þ = − pσe=s < 0.

Consequently, ~mii > ~mi. Let ra, iig represent the rate of girls that become pregnant
under this type of program; as before ra, iig is a function of e.

Case iii. The effect of conditioning renewal on performance: Suppose now
that girls stop receiving the transfer if they fail to successfully finish the
academic year and that et = e > 0 for all years in which the girls receive
the subsidy. As in Case ii, the lifetime utility of waiting until graduation to
become a mother is represented by eq. [4], but the lifetime utility of not waiting
is represented by

va,m = p T − a− s− σ − 1ð Þ w+ δð Þ
+ 1− pð Þ T − a− 1ð Þw+ T − a− 1ð Þm.

In this case the marginal girl is defined by

semiii a, eð Þ= ð1− pÞ T − a − s− 1ð Þ+ pσ½ �δ− s− psð Þw− se½ �+ pσw [8]
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and we have that

∂

∂e
emiiiða, eÞ= 1 > 0.

This means that introducing a subsidy with the stated rules reduces teen
pregnancy.

Moreover

emiii a, eð Þ− emii a, eð Þ= pe > 0

so that conditioning the renewal of the subsidy on school success reduces teenage
pregnancy rates compared to both cases in which this condition was not used.
Similar to the previous two cases, let ra, iiig represent the rate of girls that become
pregnant under this type of program; as before ra, iiig is a function of e.

Case iv. The effect of the timing of incentives: We need to understand the
effect of delaying some benefits until the end of high school. This case needs
no formalization since it is clear that, if girls discount future utility (β < 1), or
exhibit any sort of myopia, any alternative to the previous three cases which
leaves some resources until the end of high school and keeps constant the
financial costs of the program will have higher pregnancy rates than the
original program. Note that in this case we are not making any implication
about the effect of the program and attendance decisions as the ones analyzed
by Barrera et al. (2011).

To summarize we have shown that the way in which CCT programs are
designed may have important effects on teen age pregnancy. In particular, those
programs that condition renewal on academic performance will lead to lower
pregnancy rates than those that do not condition on academic performance.
Programs in which there is a limit on the number of years the benefits can be
claimed reduce pregnancy rates and have lower pregnancy rates than those in
which there is no limit. This means that

ra, iiig ðeÞ < ra, iig ðeÞ < ra, ig ðeÞ. [9]

If on top of the conditions of programs described in i, ii or iii, some of the
resources are given only after girls finish high school, pregnancy rates will be
higher than without partially delaying resources. What explains this relation is
the way in which the CCT interacts with the different elements that introduce the
labor market opportunity cost of teen motherhood.
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4 Empirical Strategy

In Section 3 we used a simple model to show that education CCTs may affect
teenage pregnancy and that the characteristics of the programs determine the
exact form of this relation (sign and size). In this section we consider the
empirical strategy we will use to estimate the relation.

Let the probability of becoming pregnant for a girl of age a, attending grade
g in school j under a CCT with characteristics represented by ê be given by

Prob½ua,m ≥ va,m�≡ qðê, a, j, gÞ.
Equation [2] suggests that an empirical exercise to capture the differential
effects of two education CCTs on teenage pregnancy must estimate

ΔqðêÞ= qðê, a, j, gÞ− qð0, a, j, gÞ.
A complete set of interventions where ê varies is rarely available. Rather, one
may have access to data about specific programs that differ in their conditions
which translate into different forms of ê. This is the case in which we are since
we have data about girls that may have been treated by one of two programs or
by none of them. To take this into account let t indicate whether the girl was
treated by one of the two programs, t 2 fFA, SEg. In this case the probability of
becoming pregnant is given by

Prob½ua,m ≥ va,m�≡ qðt, a, j, gÞ
To identify the effect of each of the two programs we can then estimate the
equation

ΔqðtÞ= qðt, a, j, gÞ− qð0, a, j, gÞ. [10]

Since the programs are similar enough in most characteristics, we can attribute the
difference in the estimates to differences in the form in which they are designed.

According to eq. [9] we can expect to find a lower pregnancy rate under a
program that conditions renewal on performance than under one that does not.
Moreover, our model also shows that a program that does not have a binding
limit on the number of years the benefits of the program can be claimed may
have a positive effect on teenage pregnancy rates. Although FA includes this
type of condition, in practice, the rule is not binding for many Colombian girls
since many of them end high school before being 18 years old. Consequently, we
expect that ΔqðFAÞ >ΔqðSEÞ; we can also expect SE to reduce teenage pregnancy
and for FA, we may expect to have positive and negative effects depending on
whether the age limit is binding or not.
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The treatment variables are defined at the school level. We consider a
treatment given by a dummy variable, so that we split schools in two groups:
schools with high treatment and schools with low treatment. The indicator
variable for treatment t, t 2 fFA, SEg, in school j is defined as follows:

Ttj ≡ ll πtj >πtj
� �

[11]

where πtj denotes the proportion of girls in school j that receive the treatment t
and πtj denotes the average proportion of girls receiving treatment t across
schools.

Since we have cross-section data we do not have information from before
and after the treatment for the same individuals. Instead, in the same vein of
Duflo (2001), we define two cohorts which differ in their likelihood of having
been treated. These two cohorts allow us to use a difference-in-differences
strategy to identify the effects of the subsidies on teenage pregnancy. In our
paper the two cohorts are constructed using information provided by the girls
about the older sisters. This strategy allows us to control for unobservable
variables at the household level that do not vary across time. To make both
cohorts more similar we further restrict our data only including girls and their
sisters when both attended the same school and when the sister finished high
school. This restriction also allows to control for school characteristics that do
not vary across time.

Since we have two treatments, to fully identify the effect of those treatments
we estimate the following equation:

Yij = α+ αCCi + αFATFAj + αSETSEj + αFSTFAjTSEj +

βFATFAjCi + βSETSEjCi + βFSTFAjTSEjCi +

γ′Xij + δ′Zj + εij

[12]

where Yij is a dummy variable that takes value 1 when woman i who attends or
attended school j had at least one child during teenage (between 14 and 19 years
old) and value 0 otherwise. The cohort to which woman i belongs is given by Ci.
Ci takes value 1 if she is in the young cohort, i.e. girls aged 14 to 19 who are still
attending school; it takes value 0 if she is in the old cohort, i.e. women aged 19
to 32 and already out from school.21 Ttj identifies whether school j is a high
intensity treatment school under program t 2 fFA, SEg according to eq. [11]
above; Xij is a vector of individual characteristics; Zj is a vector of school

21 Recall that women in the young cohort correspond to the girls interviewed in our field work
and women in the old cohort correspond to their older sisters.
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characteristics, including fixed effects by regions of Bogotá.22 This equation
corresponds to a linear version of eq. [10]; besides linearity we also allow the
possibility of additional controls to include individual and school characteristics
that do not appear in the model of Section 3.

Our main coefficients of interest are βFA and βSE. As already explained, the
identification strategy corresponds to a difference-in-difference approach
taking advantage of the existence of school with high and low intensity
treatment. The effect of each treatment will be identified by the estimation of
coefficients βt, t 2 fFA, SEg. The effect of the interaction of both treatments
above and beyond the effect of each treatment will be identified by the
estimation of coefficient βFS.

Additionally, we will check whether there are heterogeneous effects across
grades, ages and, grades and ages combined. We do so by including interac-
tions in eq. [12]. Our intuition that there may be heterogeneous effects accord-
ing to these two dimensions is as follows. We have explained that eligibility for
both programs depends on age and grade in which girls are enrolled. This
means that girls of different ages in a given grade may face differing opportu-
nities to benefit from the program. To see this more clear consider as an
example a girl that is 17 years old, attends 10th grade and will be 18 years
old before finishing 10th grade. She will not be able to benefit from either of
the two programs after the current year. For this girl, the program will not
imply any incentive related to pregnancy; the probability of this girl to become
pregnant, compared to that of a girl that is 16 years old and who will loose the
subsidy in case she gets pregnant and is forced to stop her education, is
higher.

As a second example that highlights the differences of implicit incentives of
the two programs, consider a girl that benefits from SE, who attends 11th grade
and will be 17 years old before re-enrolling in school in case she has to repeat
the year. This girl will not be able to benefit from an additional year of the
program under any circumstance; if the same girl is beneficiary of FA she will be
able to benefit from the subsidy for an additional year if she fails the year and
decides to repeat it. The probability of becoming pregnant of the first girl will be
lower than that of the second girl, since the presence of the subsidy may help
the girl in the second case to become pregnant.23

22 Regions in Bogotá are called localidades.
23 Recall that in our model all girls have a positive utility of motherhood. Girls for which this is
not the case will not become pregnant in any case.
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As usual, there are several challenges to credible identification using this
approach.24 The key identifying assumption behind the difference-in-differences
approach is that selection biases are linear and time-invariant. In other words, if
there is any difference in the outcome for the pre-treatment period, the difference
should be stable across time. In order to test this we run two different exercises.
First, using our main data, we run a placebo regression where we only include data
from the old cohort. We split the old cohort into two groups by age. Younger sisters
(19–22 years old) are included in one group and older sisters (23–32 years old) in the
other one. Theremust be no effect of treatments on teenage pregnancy across sisters
in order to credibly identify the effects estimating eq. [12].

A second challenge to our approach comes from the fact that we sub-
estimate the likelihood of teenage pregnancy of the younger cohort. The reason
is that, unlike the older cohort, not all individuals in the younger cohort have
finished their teenage years so the odds of us observing pregnant girls are lower
for girls in the young cohort. We tackle this problem by controlling for indivi-
dual age. The younger the girl the less likely teenage pregnancy. Introducing age
as a covariate should correct the expected pregnancy rate for each cohort.

Another challenge to the identification of the effects comes from the
definition of cohorts. On this respect there are two sources of potential bias
to our results. First, since SE started in 2006 and FA in 2009, some women
from the old cohort – between 19 and 22 years old – have some probability of
having been treated by SE. This fact may bias our results because we would be
including treated girls in the old cohort. Second, since differences between
conditions of girls in the same household may increase with the age difference
of the girls, inclusion of sisters who are too old may also bias our results.
Acknowledging these possible biases in our exercises, we make robustness
checks in which we run the same regressions, but with a restricted sample
where the youngest and oldest women are not included.25 In addition, since
girls in the young cohort may be linked to more than one older sister, we make

24 Camacho et al. (2011) shows evidence of possible manipulation of the SISBEN index that can
potentially affect our estimates. However, the database used by Camacho et al. (2011) corre-
sponds to the “old” version – implemented between 1994 and 2003 – of the index in which the
formula for the index was publicly disclosed. Starting in 2004 there is a new formula which is
not publicly disclosed; consequently manipulation of the index is not a source of concern for
programs that use the index after that year. This is the case for the data we are analyzing since
all individuals covered by the program in our database entered the programs when the new
formula was in place.
25 To maintain control on household and school fixed effects, whenever we exclude a group of
girls we also exclude their sisters.
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a robustness check in which we restrict the sample to include only the young-
est old sister. This is a kind of acid test to our results because of the downward
bias we explained above.

A fourth challenge to our estimates comes from our definition of treat-
ment. Our treatment dummies are based on an ad-hoc threshold (the mean
proportion of treated girls across schools) to separate high intensity and low
intensity treatment schools. To test how sensible to this ad-hoc definition, we
use alternative definitions of the treatment dummies based on different
thresholds.

We further check whether the fact of solely including sisters in the old
cohort that did not drop out from school plays a role in our results. Our initial
restriction – not including sisters who dropped out – is motivated by the fact
that in our data we do not observe girls in the young cohort who have dropped
out from school; as explained above with this restriction we want to make both
cohorts more comparable. However, it is still important to check how our
estimates change when this restriction is relaxed. Consequently, as a robustness
check we run the same specification of our benchmark equation including
sisters in the old cohort who did not finished high school but still attended
the same school as their younger sisters.

An important challenge comes from the fact that we are interested in
comparing the effects of two different CCT programs using observational data.
Selection of households into FA and SE is based on socioeconomic character-
istics; both programs are targeted to the poor households but FA is targeted to
the poorest of the poor. Consequently, we expect FA households to have worse
socioeconomic conditions than SE households. Under the identifying assump-
tion, the effect of socioeconomic differences on pregnancy is swept out.
However, the results continue to be conditional on the targeted population.
Thus, if the identifying assumption does not hold, the difference in the estima-
tion of the effects of the two programs can be partially explained by differences
in covariates across treatments instead of treatments themselves. To check this
point, we run the regression (12) on a matched sample. We perform a
Mahalanobis matching based on a propensity score estimated on socioeconomic
characteristics (Rosenbaum and Rubin 1985). We proceed in two steps. We first
match young–cohort girls across the treatment groups, FA and SE. We then
match the sample selected in the previous step with young–cohort girls in the
control group. In this way we make girls across treatments more comparable to
each other as well as to girls in the control group. In the regression analysis we
use the old-cohort sisters of the young-cohort girls that were matched following
the previous procedure. All regressions are performed clustering residuals at the
region level (localidad).
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A final challenge comes from the fact that the two programs have different
histories and that students remain in the programs for periods of different lengths
(FA for a maximum of six years and SE for a maximum of two years). However,
note that our data was collected in the beginning of 2010, and that in 2009 both
programs were covering entirely new beneficiaries so that in our data we will not
have beneficiaries that have been in the program for more than one year.

5 Data and Descriptive Statistics

As explained in the introduction, the empirical analysis uses information from
the ECSAE Survey. This is an original survey of boys and girls enrolled in
273 urban schools in Bogotá.26 The field work to construct this database took
place between the months of February and April 2010. The survey interviewed
adolescents between 14 and 18 years enrolled in the three last years of high
school27 in public and private schools. The sample has been selected with a
probability proportional to population size estimated from Bogotá’s 9th to 11th
enrollment for the year 2009 so that the survey is representative at the regional
level (localidades). For the purpose of this study, only the data from girls is
relevant; the final database contains information of 24,860 girls. In this section,
we discuss the information that is used to evaluate the effect of educational
policies on teenage pregnancy.

For the purpose of this study, the main information in the database concerns
pregnancy, fertility and the incidence of the CCTs. The survey also collected
socioeconomic information and information on mother and sisters’ fertility and
education. To improve our information, we included administrative data from
the school and neighborhood level. The school-level information includes school
facilities and school level average results on the main national standardized test
that high school graduates take. The neighborhood level information includes
crime incidence and neighborhood safety.

In order to evaluate the impact of the CCTs implemented in Bogotá on
teenage pregnancy, we take advantage of the information collected about
older sisters of the interviewed girls. This information allows us to identify
sisters’ childbearing, age, age when the first child was born, and if the sister
studied in the same school the last year attended. From the 21,262 interviewed

26 The number of schools visited amounts to roughly one fourth of all schools offering 9th,
10th and 11th grades in the city.
27 In Colombia these correspond to 9th, 10th and 11th grades.
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girls we recovered information on childbearing, age and age at the first child
for 3,598 sisters. As was stated in the empirical strategy section, we use the
sister’s information to build an old cohort which could be comparable with
the interviewed girls, but who were less likely to be affected by any cash
transfer in Bogotá. The old cohort is composed by sisters that meet all the
following conditions: i. 19 to 32 years old, ii. studied in the same school as
their interviewed sisters and iii. did not drop out from high school. Our final
sample has 1.251 sisters (53.35%) in the old cohort and 1,094 interviewed girls
(46.65%) in the young cohort (see Panel A and Panel B of Table 2). This table
also reports frequencies of girls across treated and non-treated schools for both
FA and SE.

In the rest of this section we present some descriptive statistics on teenage
pregnancy, individual characteristics, school quality and conditions of the
neighborhood. In Table 3 we compare average characteristics across cohorts
(Panel A) and treatment and control groups for both cash transfers (Panel B and
Panel C).28 The first three columns of each of those panels provide information
on the total sample including recovered information on sisters. The last three
columns report information on the sub-sample used for the econometric exer-
cise. In Panel A we report data on the interviewed girls (young cohort) and their
older sisters (old cohort). In the full sample (column 1) the interviewed girls are
characterized by a teenage pregnancy incidence of about 3%, their age is around
15 years old on average, the average household has 5.26 members, their mothers
have 3.24 children in average and 24% of the girls study in private schools. The
household variables are measured as ordered categorical variables. While on
average both parents have incomplete high school, this is not the case for FA
households, where on average parents have complete primary. Regarding dwell-
ing conditions, households are relatively similar. The other variables describe
school quality (larger index means higher quality), distance to the nearest bus
station and neighbor security (theft number per thousand inhabitants).29

Columns 1, 2 and 3 from Panel A of Table 3 show that girls in both cohorts,
in the original database, differ in important ways in several characteristics.
Columns 4, 5, and 6 show that the methodology explained in the previous
section makes both cohorts more similar in most characteristics.

Comparing treated and control groups for both programs we can see that, on
average, these groups are different. For both programs, girls in both cohorts
from treated schools (high intensity) come from less educated and bigger

28 In Appendix B we report the definition of all variables used in the empirical exercise.
29 Our school quality index is the 5th grade math average score in the SABER examination (a
general public examination carried out by the national government).
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households, study in schools with lower quality and live in regions exposed to
less crime rates than girls from the control schools (low intensity). Differences in
girls’ age are not significant (see Panel B and Panel C of Table 3). Differences are
larger for FA than for SE, which reflect the fact that FA attends the poorest
households.

Table 4 shows the unconditional effects of both programs. Consider first
the effect of SE in the second panel. Notice that the treated schools have higher
teenage pregnancy incidence than control schools before the treatment is
implemented (7.4% against 3.5%). After the treatment, both treatment and
control schools end up with similar pregnancy prevalence (2.5% and 2.3%,
respectively). The teenage pregnancy incidence decreases 1.2 percentage
points in the control group and 4.9 percentage points in the treatment group.
Without controlling for observable covariables, the effect of SE on teenage
pregnancy amounts to a reduction of 3.7 percentage points. A similar analysis
shows that FA seems to have caused an increase in teenage pregnancy of 2.2
percentage points.

The previous result already gives an idea of the effect of both programs on
teen pregnancy. Before further exploring this relation and interpreting these
results as causal, there is an important issue we must address. Our database
contains information of girls who were actually attending school in the
moment in which we visited schools. This implies that we do not observe
girls who dropped out from school, girls who dropped out and came back to
school after our data collection or girls who dropped out and returned to a
different school. The two programs may also be responsible for differences in
decisions to permanently or temporarily drop out from school and even to
returning to school after dropping out. For example, it can be hypothesized
that after dropping out because of pregnancy, girls from families with the FA
subsidy may be more prone to return to school than girls that once had the
SE subsidy. It is not possible to say, a priori, which is going to be the
hypothetical effect of both programs on drop out behavior related to teen
pregnancy. However, the effect can be different for both programs and this
may bias our results.

To address this possible selection issue, we cannot use our database, but we
can study dropout rates using external data to grasp the differences in dropout
rates associated with both programs in the schools in our sample. If we find that
drop out rates between schools treated by the two programs are not different, we
can believe that the selection problem is not an important one. This is what we
show in Table 5. The table shows estimates of the effect of the two programs on
school female dropout rates. The estimates are done using an administrative
panel database at the school level that covers the years 2005–2010 and that has
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been restricted to the schools in our sample.30 For this exercise dropping out is
defined as being present in a given school in a given year and not being present in
the same school the following year.31 Consequently, three types of girls are
considered as drop outs: those that have definitely dropped out of the system,
those who are temporarily absent from school and those who leave the schools in
our sample. The first panel of Table 5 shows a difference-in-differences estimate in
which the time dummy takes a value of zero for years previous to 2009 and of one
for 2009 and 2010. The second panel shows panel data estimation. Both exercises
show that the effect of the two programs on drop out rates does not significantly
differ from zero. This result shows that, in the schools in our sample, there does
not seem to be a selection problem affecting the relation between school dropout
and being treated by either of the two programs.

6 Results and Robustness Checks

The model in Section 3, summarized in eq. [9], predicts that an education CCT
program that does not condition on performance and does not limit the number
of years in which the program benefits can be claimed will cause higher
pregnancy rates than alternative programs in which these two conditions are
included. This is explained by the characteristics of educational CCTs that only
condition on school attendance. If our model accurately predicts the relation
between educational CCTs and teenage pregnancy we can expect SE to have
lower pregnancy rates than FA. Our model also allows to predict that the two
programs will have different effects on teen pregnancy rates of girls of different
ages and grades. As we will show now, our empirical results are in line with the
predictions of the model. The main results are shown in Tables 6 and 7. Table 6
shows the main results where the effect of the two programs is calculated
including several sets of covariates; Table 7 shows estimates of the effects of
both programs for girls differing in age and grade. In summary we find that FA,
on average, has no effect on teenage pregnancy, but increases or reduces teen-
age pregnancy for particular groups of girls. SE on average reduces teenage
pregnancy; moreover, we find that there is no group of girls (differing in age and
grade) for which the program increases teenage pregnancy. All results and
robustness checks appear in the Appendix.

30 This database is constructed from the students’ registry handled by the Colombian Ministry
of Education.
31 This also explains why we can not measure dropout rates for grade 11.
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In the first four columns of Table 6, we report estimates of eq. [12] using
Ordinary Least Squares.32 In column 1 we report results with no controls except
for school fixed effects and age. In the second column we introduce controls at
the household,33 school34 and locality35 level.36 First, note that the estimates of
the coefficients associated with the interaction of the cohort and the programs
have the same sign and are of similar size in both specifications. Second, FA
has no effect on teenage pregnancy on average and SE causes a reduction of
teenage pregnancy. In columns 3 and 4 we report results for the same speci-
fications in columns 1 and 2, without school fixed effects. Results are robust to
these specifications. In the last two columns of Table 6 we report the marginal
effects obtained from Probit estimations to have a better assessment of the size
of the effect of each program. The results of the Probit estimations are con-
sistent with those in the previous columns and show that SE reduces the
incidence of teenage pregnancy by around two percentage points and that
FA has no effect.

Our model predicts that the effect of CCTs on teen pregnancy depends on the
age of each girl; the effect may also depend on the grade. Following this
prediction we ran the same specification in eq. [12] adding interactions of the
effect of the programs with grade and age. Table 7 shows that the effect of the
programs on pregnancy varies across both dimensions. To facilitate compari-
sons, in the first column, we report the main results (column 2 of Table 6);
columns 2, 3 and 4 report results of estimations with different sets of interac-
tions. The results in Panel A show that SE reduces pregnancy in all grades. All
coefficients are negative, but only that for 10th grade is significant. The results
also show that the non significant effect of FA is the net effect of two opposite
effects: the FA program seems to increase pregnancy among girls in 9th and 10th
grade and reduce that of girls in 11th grade. Only the effect of 10th grade is
significant.

32 Estimates of all coefficients are available upon request.
33 Household size, number of mother’s children, parents’ education, dwelling conditions (floor,
waste water, toilet) and number of rooms at home.
34 Student-teacher ratio, quality, private/public and distance to public transport system.
35 Crime rates, fixed effects.
36 It would have been desirable to control for information at the neighborhood level; teenage
pregnancy prevalence would have been the first candidate to be included as a control. We are
not able to include these controls because the data was collected in visits to schools and there is
not information from home address of the teenagers. However, our specification includes school
fixed effects and since many students report living near their school (70% report walking to
school and for 95.5% of them it takes less than 30 minutes to go from home to school) we can
presume that neighborhood effects are not a concern in our estimations.
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Similar results are obtained when we look at heterogeneous effects across
age (see Panel B of Table 7). The SE program reduces teenage pregnancy at all
ages except for girls 18 years old; however, this last effect is non significant37

while those for ages 14, 15 and 17 are significant. FA has negative or positive
effects depending on age; the only two which are significant are those for 16 and
18 years, the first is positive and the second is negative.

In Tables 8 and 9 we report the robustness checks corresponding to the
challenges mentioned in the empirical strategy section.38 Table 8 has three
panels. In column 1 of Panels A and B we report the results showed in column
2 of Table 6 as a benchmark. In column 2 Table 8, Panel A, we report results of
the placebo treatment. We split the sample of the old cohort in two: younger
sisters (19–22 years old) and older sisters (23–32 years old). We must have no
effect in order to validate the identifying assumption of our approach. As we can
see, treatment has no effect on older cohorts, so we can credibly attribute our
findings to the CCTs. In column 3 we include in the regression sisters that
dropped out of school. For all the previous results our database includes all
older sisters of the girls we interviewed and the interviewed girls; in column 4
we run the same regression, but we only keep the younger sister and the
corresponding interviewed girl. Results are robust to all specifications.

In Table 8, Panel B, we report results of regressions in which we test
whether our results are robust to the definition of cohort. In column 1 we
report our benchmark regression. In column 2 we exclude the younger sisters
from the old cohort.39 In column 3 we exclude the older sisters from the old
cohort. In column 4 we exclude older sisters and younger interviewed girls
with the aim to have girls of similar age in both cohorts. Our results hold in all
regressions.

In Table 8, Panel C, we report results obtained when we change the thresh-
old that defines the treatment variable. We show results for four different
percentiles ranging from 30th percentile to 60th percentile. The effect under
all thresholds is negative. It is significant for thresholds based on the range from
the 30th to the 50th percentile. The effect is not significant for higher (lower)
percentiles.40

37 The standard error is four times bigger than the coefficient.
38 To make the robustness checks in Table 8 clearer it is important to recall that our pregnancy
definition for the old cohort only refers to pregnancy during teenage years.
39 We also exclude their sisters in the other cohort in order to maintain the siblings approach.
40 It should be clear that the risk of misclassification of a given student as being in the control
(treatment) when is actually treated (control) increases for thresholds based on percentiles that
are toward the upward (downward) tail of the distribution.
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Finally, in Table 9 we report the same estimations of columns 1 and 2 of
Table 6 but performed over the matched sample.41 Results are very similar in
magnitude and significance to those reported in Table 6. This gives evidence
that our findings are not driven by differences in covariables across treatment or
control groups.

The theoretical predictions of our model about the link between CCTs and
teenage pregnancy can be seen from the average effects in our benchmark
estimation. Our empirical findings show that SE has a negative significant
effect on teenage pregnancy while FA has a null effect. The renewal of SE is
conditioned on school performance since the girl (or her family) will only
receive the subsidy if she enrolls in the following grade. FA does not condition
renewal on performance but limits the number of years in which the subsidy
can be claimed since only families of girls younger than 18 years can claim the
subsidy. However, since most girls are young enough to be able to spend one
more year in school without losing the subsidy the limit is not binding. In fact,
in our database, in any grade, more than half of the girls would receive during
one more year the subsidy if they have to repeat a year since they will still
finish high school before becoming 18 years old. The heterogeneous effects
also support these findings. For none of the groups we have considered
(disaggregated by age and grade) we have found a positive and significant
effect of SE. However, for FA we found positive and negative significant effects
for particular groups of girls according to their age and the grade in which they
are enrolled.

7 Final Remarks

The results in this paper suggest that not all education Conditional Cash
Transfer programs (CCTs) reduce teenage pregnancy. To show this we compared
the effect of two CCTs implemented in Bogotá, Colombia, i.e., Familias en Acción
and Subsidio Educativo. Our main finding is that SE causes a sizable reduction
on teenage pregnancy while FA has no effect. Unlike FA, SE has a renewal
condition based on performance at school and a permanent loss of CCT if the
minimum daily attendance condition is not fulfilled. Conditions like these are
key for policy makers when other non-educational outcomes, such as teenage
pregnancy, are at stake. Our results also show that the programs will have

41 The t-test results on the bias reduction after the matching procedures show that the matched
sample is balanced. These tests are reported in Tables 10 and 11.
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heterogeneous effects that will be related to the way the program is designed.
This implies that, in CCT education programs, age and grade limits must be
chosen so as to align the incentives that the program wants to provide with
students’ characteristics.

These results show that carefully designing educational CCTs is crucial in
guaranteeing that non education outcomes also improve or at least that they do
not worsen. Recently a discussion about the benefits of educational CCTs in the
urban world has started; the benefits of these programs are challenged (com-
pared to what happens in the rural world). Policy makers start to be concerned
with dimensions different from school attendance in the urban regions of many
middle income countries. Our results show that using CCTs may still be valid but
they should be conditioned to other variables together with school attendance.

The results of this paper highlight important tradeoffs that must be faced in
the design of CCT programs. First the fact that not all CCT programs that improve
education attainment also reduce teenage pregnancy rates calls for careful
revision of CCT programs in view of each society needs and constraints.
Second, the effect of CCT programs on girls who drop out from school should
also be considered when designing this type of programs. Our results concern
the effect of CCT programs on teenage pregnancy of girls attending schools while
Baird, McIntosh, and Özler (2011) show that the type of conditionality of these
programs also affect girls who drop out from schools. Clearly the results of
Baird, McIntosh, and Özler (2011) put together with those of this paper point
to a tradeoff between pregnancy rates of girls attending schools compared to
those not attending. Third, Barrera et al. (2011) show that delaying rewards until
the end of high school may help increase attendance to higher education since
that reduces resources constraints that may affect the capacity to pay for starting
costs in higher education. However, our theory also shows that due to time
discounting, delaying rewards may imply an increase in teenage pregnancy
rates. Finally, it is also possible that in a world in which students face psycho-
logical costs of attending school, including performance conditions may dis-
courage some students from attending school. These elements make part of the
tradeoffs that must be solved for a good policy design.
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A Appendix

Table 1: Differences between the two CCT programs.

Familias en Acción (FA) Subsidio Educativo (SE)

Starting year
in Bogotá

 First wave: 
Second wave:  with a completely
new cohort

Conditionality Minimum day attendance: if the
minimum is not satisfied the
adolescent stops receiving the
subsidy in the current year but she
can recover it for the following year
after re-enrolling.

Minimum day attendance: if the
minimum is not satisfied, the
adolescent permanently loses the aid.

Academic Achievement: renewal
depends on promotion to the
following grade

Target
population

Poor children at SISBEN level  Poor children at SISBEN level 

Eligibility Families with children enrolled in high
school (grades  to )

Students enrolled in high school
(grades  to )

(continued )
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Table 2: Treatments frequency.

Total Familias en Acción Subsidio Educativo
(FA) (SE)

Control Treated Control Treated
Schools Schools Schools Schools

Panel A: Old Cohort .% .% .% .% .%
Percent Young Cohort .% .% .% .% .%

Total .% .% .% .% .%

Panel B: Old Cohort ,    

Numbers Young Cohort ,    

Total , ,  , ,

See Appendix B for the meaning of each variable.

Table 1: (continued )

Familias en Acción (FA) Subsidio Educativo (SE)

Payments $ , Colombian pesos per month
for students enrolled in grades th
and th

$ , Colombian pesos per month
for students in th to th grades.

$ , Colombian pesos per month
at grade th
Lump-sum of $ , after
completing high school

Duration Six years of high school until the
student is  years

Two years during high school until the
student is  years

This table does not offer a full description of the two programs; it concentrates in the
characteristics of the program that are relevant for our empirical exercises. We are leaving
aside all characteristics of the transfer related to children or students who are not in grades
9th to 11th.
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Table 5: Female school drop out rates and FA and SE 2008–2010.

Diff-in-diff Panel

th grade th grade th grade th grade th grade th grade

Time × FA –. –. –. –. –. –.
(.) (.) (.) (.) (.) (.)

Time ×SE . . . . . .

(.) (.) (.) (.) (.) (.)

Time × FA ×SE –. . . –. . .

(.) (.) (.) (.) (.) (.)

School FE √ √ √ √ √ √

Year FE √ √ √ √ √ √

Number of schools   

Observations , , , , , ,

Robust standard errors in parentheses.
Significance: *** p < 0.01, **p < 0.05, *p < 0.1.

Table 4: Descriptive Diff-in-Diff in Teenage Pregnancy.

Familias en Acción (FA) Subsidio Educativo (SE)

Control Treated Difference Control Treated Difference

Old Cohort . . –. . . .***

(.) (.) (.) (.) (.) (.)

Young Cohort . . .* . . .

(.) (.) (.) (.) (.) (.)

Difference –.*** –. .** –. –.*** –.*
(.) (.) (.) (.) (.) (.)

See Appendix B for the meaning of each variable.
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Table 6: Main results.

() () () () () ()

OLS OLS OLS OLS Probit Probit

Cohort × FA . . . . . .

(.) (.) (.) (.) (.) (.)

Cohort × SE –.** –.** -.** –.** –.** –.**
(.) (.) (.) (.) (.) (.)

School FE √ √

Age √ √ √ √ √ √

Family controls √ √ √

School controls √ √ √

Localidad √ √ √

Observations , , , , , ,

Note: Standard errors clustered by localidad. Significance level: ***p < 0.001, **p < 0.05, *p < 0.1.
See Appendix B for the meaning of each variable.

Table 7: Heterogeneous Effects 1.

Panel A: By Grade () () () ()

Cohort × FA . .
(.) (.)

Cohort × FA th grade . .
(.) (.)

Cohort × FA th grade .** .**
(.) (.)

Cohort × FA th grade –. –.
(.) (.)

Cohort × SE –.** –.**
(.) (.)

Cohort × SE th grade –. –.
(.) (.)

Cohort × SE th grade –.** -.***
(.) (.)

Cohort × SE th grade –. –.
(.) (.)

Observations , , , ,

(continued )
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Table 7: (continued )

Panel B: By Age () () () ()

Cohort × FA . .
(.) (.)

Cohort × FA age  –. –.
(.) (.)

Cohort × FA age  . .
(.) (.)

Cohort × FA age  .** .**
(.) (.)

Cohort × FA age  –. .
(.) (.)

Cohort × FA age  –.* –.*
(.) (.)

Cohort × SE –.** –.**
(.) (.)

Cohort × SE age  –.* –.*
(.) (.)

Cohort × SE age  –.** –.**
(.) (.)

Cohort × SE age  –. –.
(.) (.)

Cohort × SE age  –.** –.**
(.) (.)

Cohort × SE age  . .
(.) (.)

Observations , , , ,

Note: Standard errors are clustered by localidad; all regressions include cohort and school
fixed effects.
Significance level: ***p < 0.001, **p < 0.05, *p < 0.1.
See Appendix B for the meaning of each variable.
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Table 8: Robustness Checks 1.

Panel A () () () ()
Benchmark Placebo Dropout Young Sister

Cohort × FA . . –. –.
(.) (.) (.) (.)

Cohort × SE –.** –. –.* –.*
(.) (.) (.) (.)

Observations ,  , ,

Panel B () () () ()
Benchmark Without Without Including

, ,  – –

Cohort × FA . –. –. –.
(.) (.) (.) (.)

Cohort × SE –.** –.** –.*** –.***
(.) (.) (.) (.)

Observations ,   

Panel C () () () ()
Pth Pth Pth Pth

Cohort × FA . . . .

(.) (.) (.) (.)

Cohort × SE –.* –.** –.** –.
(.) (.) (.) (.)

Observations , , , ,

Note: In column 1 of each panel we report the results showed in column 2, Table 6 as a
benchmark. In column 2, Panel A, we report results of the placebo treatment. We split the
sample of the old cohort in two: younger sisters (19–22 years old) and older sisters (23–32
years old). In column 3, Panel A, we include in the regression sisters that dropped out from
school. In column 4, Panel A, we run the benchmark but we only keep the younger sister and
the corresponding interviewed girl. In Panel B we report a sequence of regression in which we
test whether our results are robust to the definition of cohort. In column 2, Panel B, we exclude
the younger sisters from the old cohort. In column 3, Panel B, we exclude the older sisters from
the old cohort. In column 4, Panel B, we exclude older sisters and younger interviewed girls
with the aim to have girls of similar age in both cohorts. In Panel C, we report results obtained
when we change the threshold that defines the treatment variable. We use different percentiles
ranging from 30th percentile to 50th percentile.
Standard errors are clustered by localidad; all regressions include cohort and school fixed
effects.
Significance level: ***p < 0.001, **p < 0.05, *p < 0.1.
See Appendix B for the meaning of each variable.
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Table 9: Robustness checks 2 – Matching (Exercises in columns 1 and 2 of Table 6
using a matched sample).

() ()
OLS OLS

Cohort × FA . .

(.) (.)

Cohort × SE –.* –.*
(.) (.)

School FE √ √

Age √ √

Family controls √

School controls √

Localidad √

Observations , ,

Note: Standard errors clustered by localidad. Significance level: ***p < 0.001,
**p < 0.05, *p < 0.1.
See Appendix B for the meaning of each variable.

Table 10: Matching (first step) – Covariates Test across treatment groups.

Variable Sample Mean %Reduct t-test

SE FA % bias jbias j t p > jtj
Age Unmatched . . –. . –. .

Matched . . . . .
Father’s educ. attain. Unmatched . . . . . .

Matched . . . . .
Mother’s educ. attain. Unmatched . . . . . .

Matched . . . . .
House flooring Unmatched . . . . . .

Matched . . . . .
Wastewater treatment Unmatched . . –. . –. .

Matched . . . . .
Toilet exclusivity Unmatched . . –. . –. .

Matched . . –. –. .
Rooms Unmatched . . . . . .

Matched . . –. –. .
HH size Unmatched . . –. . –. .

Matched . . –. –. .

(continued )
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Table 10: (continued )

Variable Sample Mean %Reduct t-test

SE FA % bias jbias j t p > jtj
Children Unmatched . . –. . –. .

Matched . . –. –. .
Students–teacher Unmatched . . –. . -. .

Matched . . –. –. .
Sch-quality Unmatched . . . . . .

Matched . . . . .

See Appendix B for the meaning of each variable.

Table 11: Matching (second step) – covariates test across matched treatment and control group.

Variable Sample Mean %Reduct t-test

Treated Control % bias jbias j t p > jtj
Age Unmatched . . . . . .

Matched . . . . .
Father’s educ. attain. Unmatched . . –. . -. .

Matched . . . . .
Mother’s educ. attain. Unmatched . . –. . –. .

Matched . . –. –. .
House flooring Unmatched . . –. . –. .

Matched . . –. –. .
Wastewater treatment Unmatched . . . . . .

Matched . . . . .
Toilet exclusivity Unmatched . . –. . –. .

Matched . . –. –. .
Rooms Unmatched . . –. . –. .

Matched . . . . .
HH size Unmatched . . . . . .

Matched . . . . .
Children Unmatched . . . . . .

Matched . . . . .
Students–teacher Unmatched . . . . . .

Matched . . . . .

Private Unmatched . . –. . –. .
Matched . . –. –. .

Person theft Unmatched . . –. . –. .
Matched . . . . .

See Appendix B for the meaning of each variable.
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B Variable Glossary

Variable Definition
Children Number of mother’s children
Cohort Identifies cohort, 1: Interviewed girls, 0: Sisters of interviewed

girls
Distance Distance of school to nearest Transmilenio station
FA Holds the CCT FA
SE Holds the CCT SE
HH Size Household size including the student
Motorcycle theft Motorcycle theft rate (one per 100 thousand inhabitants) by

localidad
Person theft Thefts to persons rate (one per 100 thousand inhabitants) by

localidad
Private 1 if she studies in a private school
Rooms Number of rooms in the student’s house excluding kitchen, bath-

rooms or garages
Sch-quality Average math results of students in 5 year of primary school 2009
Father’s edu. attainment 310 cm 1 = No Education, 2 = Incomplete Primary, 3 = Complete

Primary, 4 = I. Secondary, 5 = C. Secondary, 6 = I. undergrad.,
7 = C. undergrad., 8 = Graduate

Mother’s edu. attainment 310 cm 1 = No Education, 2 = Incomplete Primary, 3 = Complete
Primary, 4 = I. Secondary, 5 = C. Secondary, 6 = I. undergrad.,
7 = C. undergrad., 8 = Graduate

House flooring 310 cm 1 = Sand or dirt, 2 = Cement or pebble, 3 = Unpolished
wood, 4 = Tiles, bricks or vinyl, 5 = Polished wood, carpet, rug or
marble

Wastewater treatment 210 cm 1 = Sewerage, 2 = Septic tank, 3 = Unconnected toilet,
4 = Latrine, 5 = None

Toilet exclusivity 0 if shared with other households, 1 if exclusive
Students–teacher Students–teacher relationship (2004 for sisters, 2008

for interviewed)
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