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Abstract

Females in the developing world make major life decisions, such as those regard-
ing marriage and fertility, as early as their teenage years. This study shows that
exposure to a liberalised abortion regime significantly affects such choices. The
study uses data from low- and middle-income countries covering Africa, Asia, and
Latin America and employs a novel approach that combines the regression kink
design and difference-in-difference frameworks. The pooled data analysis reveals
no strong relationship between longer exposure to extended legal access to abor-
tion and teenage births or pregnancy termination. In contrast, it unveils a robust
positive association with educational attainment and a less robust negative link
with teenage sexual debut and marriage. These results indicate that females with
extended abortion access expect greater returns on education and increase their
educational attainment accordingly; at the same time, they delay sexual initiation,
which reduces the sexually active population and thus obscures teenage fertility
changes. The heterogeneity analysis demonstrates that the findings are broadly
consistent across countries. On the other hand, it finds little support for hetero-
geneity in the birth impact, particularly its increase due to abortion expansion,
which can theoretically arise when the reform is exorbitant.
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1 Introduction

Adolescence is increasingly recognised as a critical period for making life-changing de-
cisions (Cuesta & Leone, 2020). Individual choices have sizeable impacts in developing
countries where social safety nets and access to insurance against risks are underde-
veloped. The choices made during adolescence play a significant role throughout one’s
physical development, human capital accumulation, and entry into the labour and mar-
riage markets and can thus have prolonged consequences for one’s welfare. The economic
literature has shown that various shocks, including those that occur in utero, can affect
such choices and produce adverse outcomes (Almond & Currie, 20115 |Almond, Currie, &
Duque, [2018). The design of appropriate public policies for guiding adolescent decisions
appears to have attracted less attention in the literature, despite its potential for positive
returns (Cuesta & Leone, 2020).

This study demonstrates that legal access to abortion significantly affects the choices
of adolescents in low- and middle-income countries. It uses data collected by Demographic
and Health Surveys and Multiple Indicator Cluster Surveys from eleven low- and middle-
income countries in Africa, Asia, and Latin America. These surveys collect retrospective
information on the reproduction, marriage, and education of females aged fifteen to forty-
nine years old in a manner that facilitates comparisons across time and space. With a
primary focus on adolescent consequences, this study constructs indicators measuring
outcomes during teenage years and limits the estimation sample to females aged twenty
years or older, thereby circumventing the issue of right censoring.

This study employs an estimation framework based on the regression kink design
(RKD) and a difference-in-difference (DID) approach. The framework exploits two sources
of plausibly exogenous variation. One is the differential exposure to abortion reforms dur-
ing the teenage years across age cohorts. Among females who were twenty years or older
and surveyed after an abortion reform, some were exposed to the reform in their teens,
while others were slightly older than twenty years old when the reform took place and
thus effectively constituted the control group. An RKD framework utilises exposure to
abortion reform during the teenage years of the two groups of females. The resulting
comparison between the younger and older females, however, may include cohort and
age effects, the former of which is of more analytical interest, while the latter may arise
due to preexisting nonlinearity around the cutoff age. This study thus exploits a second
source of exogenous variation, namely, the timing of surveys relative to the abortion re-
form in each country. Specifically, it estimates the linear RKD model among the females
surveyed pre-reform among whom the changes in outcomes, if any, should solely be due
to the age effect, as they spent none of their teenage years under the liberalised regime.
These two sources of exogenous variation enable the examination of whether abortion
reform exposure affects adolescent decisions and which of the two effects makes a more
considerable difference in such decisions. Pooling numerous data sets is likely to help
credibly identify the causal parameters, as RKD estimation may require a markedly large
data set (e.g., Ando, 2016).

The model by |Ananat, Gruber, Levine, and Staiger| (2006, [2009) provides a theoretical
framework for interpreting the empirical results in this study. It shows that a reduction
in the cost of an abortion may not affect either pregnancy or abortion if the initial
cost is high and the reduction is small. A further reduction can cause an unambiguous
increase in pregnancies since it reduces the expected cost of pregnancy before a female
becomes pregnant; on the other hand, it may increase abortion among those who do



become pregnant. As a result, an abortion cost reduction may not necessarily decrease
births and may even increase them depending upon the initial cost and the magnitude
of its reduction. These theoretical predictions motivate a heterogeneity analysis that
exploits the difference in initial restrictions and reform magnitudes across countries. By
relating the estimated birth effects to the pre- and post-reform restrictions, this study
examines whether the effects are estimated to be small in countries with modest reforms
and whether drastic reform can result in a large and positive birth effect in some countries
but potentially a negative effect in others.

The results of this analysis are as follows. The pooled data analysis finds little associ-
ation between longer exposure to extended legal access to abortion and teenage fertility
on both the intensive and extensive margins. Likewise, it does not find a robust associa-
tion with pregnancy termination/T] These findings seem inconsistent with past theoretical
predictions (Ananat et al., 2006, 2009) and available empirical results (e.g., Levine &
Staiger, 2004; Valente, 2014)). However, the effect estimates for other outcomes provide
a potential interpretation. Specifically, the present anslysis finds a robust increase in
education and a less robust decrease in teenage sexual initiation and teenage marriage.
Coupled with the evidence from past studies on the negative associations of education
with sexual activity and marriage (e.g., Field & Ambrus, 2008; Masuda & Yamauchi,
2018; [McCrary & Royer, [2011)), the findings in this study suggest that extended abortion
access may have reduced the sexually active teen population through an increase in edu-
cation. Furthermore, the share of teenage females who become pregnant and those who
undergo pregnancy termination may have increased within the reduced subpopulation of
sexually active teenage females. That is, when the decline in the sexually active subpop-
ulation outweighs the birth and pregnancy termination effects, the effect estimates in the
whole female population—including both sexually active and inactive ones—can be small
and insignificant, as found herein.

This study then conducts a heterogeneity analysis by estimating the RKD-DID model
for each country in the pooled data. First, it finds that the estimated effects are consistent
across all the included countries despite differences in the degree of reforms and other
socioeconomic conditions. For example, countries with a decline in the share of teenage
females giving birth (i.e., the extensive margin) are likely to have a decline in the total
number of teenage births as well (i.e., the intensive margin). Similarly, countries with
an increase in education are likely to have a decrease in teenage intercourse, pregnancy,
and marriage. Second, this study finds no significant positive birth effect of abortion
cost reduction in countries with a relatively drastic reform. In the analysis, Nepal went
through the most remarkable change in legal access to abortion, from an outright ban to
ultimate liberalisation. However, the country’s estimated effects are negative for teenage
birth, sexual initiation, and marriage and positive for education, consistent with the
pooled results and those of Valente| (2014). Note that these findings do not invalidate the
theory discussed above: the birth effect of abortion legalisation can always be negative,
but it can also be positive if the reform is exorbitant. In fact, this analysis can be
considered a check of external validity using the same estimation model, set of covariates,
and data sources.

This study contributes to three large bodies of literature. First, it adds new evidence
on the impact of legal reforms related to access to birth control methods in developing
countries. Past studies have investigated the linkage of safe medical abortion with not
only sexual and reproductive decisions but also diverse outcomes of females and their

!'The measurement of this variable includes not only abortions but also miscarriages and stillbirths.



children (Angrist & Evans, [1999; |Gruber, Levine, & Staiger} |1999; Klick & Stratmann)
2003; |Levine, Staiger, Kane, & Zimmerman, 1999; Myers, [2017). Common to many of
the past studies and to this present study is the use of quasi- and natural experimental
settings. For example, the state-level variation in the timing of changes in legal access to
abortion services in the US has been extensively exploited, while more granular informa-
tion has been used in some studies (Joyce, Tan, & Zhang], 2013; |Lindo, Myers, Schlosser,
& Cunningham) [2020). Another setting frequently analysed is Eastern Europe, where se-
vere restrictions were put in place under the Soviet Union and removed in the late 1980s
to early 1990s (e.g., Hjalmarsson, Mitrut, & Pop-Eleches, 2019; Levine & Staiger|, [2004;
Pop-Eleches|, 2006, 2010). Compared to these settings, rigorous evidence from the devel-
oping world is relatively scarce, with a few exceptions (e.g., Clarke and Mihlrad||2021 in
Mexico, |Anton, Ferre, and Triunfo |2018| in Uruguay, Lin, Liu, and Qian/2014/ in Taiwan,
and Valente 2014/ in Nepal). This study makes a unique contribution to this area of the
literature by adding evidence from a set of low- and middle-income countries, where the
evidence is limited yet the birth rate is high; thus, a more comprehensive understanding
of reproductive behaviours is likely still necessary.

Second, this study provides empirical evidence on the determinants of teenage out-
comes. Recent studies have shown the multifaceted impacts of teenage pregnancy on
various aspects of the life of females, such as education, labour market performance,
and marriage (e.g., Buckles, 2008; Daniel, Lacuesta, & Rodriguez-Planas, 2013; Mglland,
2016). The association is also reported in low- and middle-income countries (Ardington,
Menendez, & Mutevedzil, 20155 [Heath & Mushfiq Mobarak| [2015; [Herrera-Almanza &
Sahn| 2018 Herrera-Almanza, Sahn, & Villa, [2019). While the consequences are repeat-
edly analysed, the causes of teenage choices are relatively less well understood. This
study attempts to fill this gap with an emphasis on a policy instrument that can impact
various aspects of teenage life, particularly that of females.

Third, the current study addresses the difficulty of comparing estimates from different
locations and points in time inherent in natural and quasi-experimental research. Het-
erogeneity in results from different studies can stem from a variety of factors, including
differences in socioeconomic or cultural backgrounds across analytical settings or differ-
ent identification strategies across studies, which can obfuscate the factors that lead to
result heterogeneity. This issue may be particularly salient in analysing policies related
to access to induced abortion, since the leniency of restrictions pre- and post-reform can
be very different across countries. A few studies have employed a unified research design
to examine the impact for an international data set (e.g.,[Bloom, Canning, Fink, & Fin-
lay, |2009; Klick, Neelsen, & Stratmann) 2012)), but they do not purposefully analyse the
potential heterogeneity in relation to theoretical predictions. This study uses interna-
tionally comparable data and the same identification strategy for countries from Africa,
Asia, and Latin America and analyses the heterogeneity in the results across different
countriesE] By doing so, this study also addresses the concern known as external validity.

The rest of the paper is structured as follows. Section [2| introduces the data sources
and major variables. Section |3| summarises the selection criteria of countries and their
abortion reforms. Section ] describes the identification strategy. Section |9| discusses the
results and their interpretations. Section [6] concludes the paper.

2In some cases where more than one reform takes place in a country, the impact can also vary across
years even within the same country since the second and subsequent reforms have a different state of
origin. Although this within-country heterogeneity can be of interest, it is not analysed explicitly in this
study, which limits the focus on the first reform in each country. See Section [3| for more discussion.



2 Data and Variables

This study combines data sets from two international surveys. One is the Demographic
and Health Survey (DHS) conducted by the United States Agency for International De-
velopment, and the other is the Multiple Indicator Cluster Survey (MICS) conducted by
the United Nations Children’s Fund. The surveys were conducted in a number of low-
and middle-income countries: The DHS covers 92 countries, and the MICS covers 118
countries as of June 2021. Both surveys are based on interviews with females aged 15 to
49 years.

This study pools the data from countries that were selected based on the following
criteria:

1. At least one statutory change has been made in legitimate access to induced abor-
tion;

2. At least one survey was conducted before and after the statutory change in the
country; and

3. There are nonzero females who are ‘younger’ and ‘older than the cutoff’ (defined
in Section [4) in both the pre- and post-reform surveys.

These selection criteria leave eleven countries for analysis: Benin, Burkina Faso, Chad,
Colombia, Guinea, Indonesia, Lesotho, Mali, Mozambique, Nepal, and Togo. Table[I]lists
the survey years and the number of observations for the pre- and post-reform periods in
each country. It shows that the combined data set covers an extended time, a large
number of observations in each country, and a comprehensive geographical area—Africa,
Asia, and Latin America.

The DHS and MICS collect information on current socioeconomic characteristics and
the history of female pregnancy. The survey questionnaires are designed to be interna-
tionally comparable, but are not necessarily comparable with each other. In the analysis
below, therefore, this study constructs consistent and comparable variables based on the
information collected by the surveys.

The primary outcome indicators of this study include the presence and number of
teenage births; teenage pregnancy termination due to miscarriage, stillbirth, or induced
abortion; teenage marriage; teenage sexual initiation; and years of educationE] Teenage
outcomes are constructed using the survey responses about the timings of the birth of the
interviewed females and their respective life events. Information on the timing of births,
pregnancy termination, and marriage is available at monthly intervals for most waves.
In contrast, the information regarding the timing of sexual initiation is only available
at yearly intervals. However, missing values are prevalent in older surveys, particularly
monthly information. In the analysis below, this study mainly uses the year information,
which has fewer missing values, and backs this up with a robustness check using the
monthly information, which produces an essentially unchanged set of results.

Table [2| presents the summary statistics of the major variables by the survey timing
(pre- and post-reform in each country) and age at the time of the interview (older or
younger than the cutoff at each survey wave) for females aged 20 years or older within
a 10-year bandwidth of the cutoff. The mean values of outcome indicators such as the

30ne way to measure pregnancy is to take the sum of live births and terminated births. However, this
study does not do so, as it may introduce nonclassical measurement errors due to reporting behaviour,
which may be a function of abortion reform.
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number of pregnancies and terminated pregnancies are likely subject to right censoring
since older females are more likely to have ever experienced these life events. By contrast,
teenage indicators are not prone to such measurement issues and thus are likely to be
comparable across the groups of females. However, the years of education are left un-
modified, assuming that the schooling outcome is completed by age twenty among most
females in these countries.

Panel A shows the summary statistics of the life event indicators that were ever
experienced by the time of the survey response and are thus prone to right censoring. By
comparing columns (2) and (5) or (8) and (11), one can see that older females are more
likely to have ever given birth, ever terminated a pregnancy, and been married at least
once and have given birth more times on average. These patterns are likely partly due
to right censoring, which disproportionately affects younger females. Panel B shows the
summary for teenage indicators, constructed in a way free from right censoring for females
in their twenties or older. One can find that the mean values are largely comparable across
the four groups of females. Exceptions include teenage sexual initiation, which can be
considered a prerequisite for pregnancy outcomes, and years of education, which is likely
to be completed by the age of twenty.

Panel B of Table [2| also suggests possible time effects. For instance, by comparing
columns (2) and (8), as well as columns (5) and (11), one can see that the share of females
with teenage births decreased for both the older and younger females between the pre-
and post-reform surveys, as did the number of teenage births. Although the trend is
less clear-cut for other indicators, this finding suggests the importance of appropriately
controlling for the possible general time trend.

3 Abortion Reforms in Selected Countries

This section briefly summarises reforms to legal access to induced abortion in each of
the eleven countries examined in this study, which are analysed in subsequent sections.
The |Center for Reproductive Rights (2019a) 2019b)) provides a comprehensive summary
of the extent to which abortion access is legally permitted in two dimensions. One is an
ordinal scale from 1 to 5 representing the following:

1. Abortion is prohibited altogether;

2. Abortion is permitted to save the woman’s life;

3. Abortion is permitted to preserve the woman’s health;

4. Abortion is permitted on broad social and economic grounds; and
5. Abortion is permitted upon request.

The other scale is categorical and reflective of additional grounds on which abortion is
permitted:

R. Abortion is permitted if the pregnancy results from rape;
I. Abortion is permitted if the pregnancy results from incest; and

F. Abortion is permitted if fetal impairment is detected ]
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Using these scales, a country with ‘2RI” abortion access, for example, permits no abortion
unless it is necessary to save the life of the pregnant woman or the pregnancy results from
rape or incest. This study follows the above scale measurement to describe legal access
to induced abortion. The text below introduces the first abortion reform in each country
after 1994, when the ICPD Plan of Action was signed.

Benin moved from level 2 to level 3RIF in March 2003. Benin had long restricted
legal access to abortion since 1877, so females had legal access to it only when their
pregnancy was life-threatening. The country’s Penal Code, amended on the 3rd of March
2003, explicitly grants legal abortion access if the pregnancy endangers the life and health
of the pregnant female, if it results from rape or incest, or if the unborn child is diagnosed
with certain severe conditions (Center for Reproductive Rights, n.d.)).

Burkina Faso moved from level 1 to level 3RIF in November 1996. Burkina Faso
passed the amendment of the Penal Code on the 13th of November 1996 (Burkina Faso,
1997). Before the reform, abortion was prohibited altogether (Center for Reproductive
Rights, [2014). Since the reform, it is explicitly permitted if two doctors certify that the
pregnancy endangers the health of the pregnant female or if the fetus suffers from a severe
illness that is considered incurable. The amendment also added explicit exceptions such
that the pregnant woman can ask for an abortion of a pregnancy resulting from rape or
incest within the first ten gestational weeks.

Chad moved from level 2 to level 3F in March 2002. Chad restricted legal access
to abortion only to pregnancies thought to be life-threatening to pregnant female. It
adopted the Law on the promotion of reproductive health on the 20th of March 2002.
Article 14 states that therapeutic termination of pregnancy can be authorised when the
continuation of the pregnancy endangers the life or health of the mother and when the
child in utero is diagnosed with a serious condition (Déby, 2002). Though this information
is not utilized in the data analysis below, the country further extended legal access on
the 8th of May 2017 to cases where pregnancies result from rape or incest (Droit Afrique,
2017).

Colombia moved from level 1 to level 3RIF in May 2006. Colombia had long
imposed an outright ban on abortion, which was changed by the court ruling on the 10th
of May 2006 (Corte Constitucional de Colombia;, 2006; Women’s Link Worldwide, [2007)).
The court decision, one of the most influential abortion-related rulings in the world,
declared that the ban was unconstitutional and explicitly granted legal access when the
female’s health is endangered, in cases of rape or incest, or when severe fetal impairment

is detected (Boland & Katzive, 2008)).

Guinea moved from level 3 to level 3RIF in July 2000. Guinea banned abortion
access except to save the life of the pregnant female or to protect her health (Boland &
Katzive, 2008)) until the 10th of July 2000, when it expanded legal access in cases of rape
or incest or when the fetus was found to have a severe condition (République de Guinée,
2000).

4Some countries grant permission for abortion in a few cases other than rape, incest, and fetal impair-
ment. However, this study does not consider these cases since they are not found in the eleven countries
analysed.



Indonesia moved from level 2 to level 2RF in October 2009. Abortion had been
illegal in Indonesia, with the only exception being when the life of the pregnant female
was at risk (Center for Reproductive Rights, 2014). Law No. 36, adopted on the 13th
of October 2009, extended legal access to cases where the life of the fetus is threatened
or where the pregnancy results from rape (Article 75, The President of the Republic of
Indonesiaj, 2009).

Lesotho moved from level 2 to level 3RIF in March 2012. Lesotho had banned
abortion unless performed to save the life of the pregnant female (United Nations, 2011))
until the 9th of March 2012, when it legalised access to abortion intended to prevent
harm to the health of the pregnant female, to prevent the birth of a child with handicap,
or to terminate pregnancies resulting from incest or rape (Government of Lesotho|, |2012).

Mali moved from level 2 to level 2RI in June 2002. In Mali, abortion was inacces-
sible unless performed to save the life of the pregnant female (Boland & Katzive, 2008)).
The restriction was lifted on the 24th of June 2002 for pregnancies resulting from sexual
assault or incestuous acts (Présidence de la République du Mali, [2002)).

Mozambique moved from level 3 to level 5 in December 2014. Abortion was
legally accessible in Mozambique only when the continuation of the pregnancy endangered
the life or health of the pregnant female until the Penal Code act was signed into law on the
18th of December 2014, when it became legal on any grounds (Reptblica De Mogambiquel,
2014)). This signing was likely a surprise at the time: the bill was returned by the President
to the Parliament in November due to the potential inadequate protection of the rights
of women and girls (e.g., [Equity Now| 2014).

Nepal moved from level 1 to level 5 in March 2002. Nepal went through the most
significant change in abortion regulations, from an outright ban to full liberalisation.
After several years of debate, a bill liberalising access to abortion was finally passed by
the House of Representatives and signed by the king on the 27th of September 2002
(Thapay, [2004)). The reform helped significantly reduce maternal mortality (Guttmacher
Institutel, 2017; [Valente, [2014)).

Togo moved from level 2 to level 3RIF in January 2007. Togo had a stringent
restriction on abortion access, which was only allowed to save the life of the pregnant
female. It was extended on the 10th of January 2007 to cases where abortion is deemed
necessary to protect the pregnant female’s health, where the pregnancy is the result of
rape or incest, or when the unborn child is diagnosed with a severe condition (Republique
Togolaise, 2007a)).

4 Estimation

4.1 Regression Specification

This study attempts to estimate the impact of abortion reforms on the teenage outcomes
of young females, focusing on aspects related to fertility, marriage, and education. It has
to address the issue of right censoring since some of the outcome indicators are likely to
still be unobserved, and disproportionately so for younger females. This study restricts
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the estimation sample to females aged 20 years or older and constructs teenage indicators
since the teenage outcomes of these individuals have already been completed, and right
censoring should thus not affect the data analysis. In addition, for teenage indicators
to be affected, the sample females should have been exposed to abortion reform during
their teenage years. Therefore, this study relates adolescent outcomes to abortion reforms
during the teenage years and estimates whether more years of exposure induce a larger
change in the outcomes.
The regression equation is specified as follows:

Yijt =0 + a1(cje — ai) + aod{cjy > an}(cj — ai)
+ I{t > r;}[Bo + Bi(cjt — air) + BoI{cjt > ai}(cjt — air)]
+ fi(t — air) + duj + uijt (1)

where ¢;j; denotes the cutoff age of country j conducted in survey year t defined below, a;
denotes the age of female ¢ in survey year ¢, and r; denotes the year of abortion reform
in country j. I{-} represents an indicator function that equals unity if the condition
in the brackets holds and zero otherwise, f; is a country-specific polynomial function
of the year of birth of female i, written as ¢t — a;, and ¢;; the survey fixed effects in
country j in year t. This equation contains two kinked linear functions of the age of
females relative to the cutoff, which splits them into ‘younger’ and ‘older’ groups. The
one for the pre-reform period is characterised by a’s, and the other for the post-reform
period is characterised by (’s. If this equation is estimated using only the post-reform
data and omitting terms involving as, model reduces to a parametric analogue of the
regression kink design (RKD,|Card, Lee, Pei, and Weber|2015)). The use of the pre-reform
data and the inclusion of a separate kinked linear function follow the spirit of difference-
in-difference (DID) estimation and allow to exploit the additional variation created by
the survey timing and control for any effects spuriously correlated with age relative to
the cutoff. This study estimates the RKD-DID model in Equation for females with
their relative age, c¢j; — a;, within a bandwidth of 5 years, in the main results. It then
conducts a robustness check using the three-year or ten-year bandwidth to find that the
results are insensitive to the choice of the bandwidth [l
The cutoff age in country j in year ¢, cj;, is defined as

i =20+t —r;+sx I{t <r;} (2)

Figure [I] is prepared to visually aid the understanding of Equation (2). In post-reform
surveys (e.g., those with ¢ = ¢; and ¢5), 20 + ¢ — r; is the age of those females in survey
year ¢ who turn twenty years old in year r;, country j’s abortion reform year. In pre-
reform surveys (e.g., those with ¢t = ¢3 and ¢4), 20 + r; — ¢ becomes smaller than 20. In
this case, a non-negative value s > 0 is added so that the sample of females older than
20 years in the pre-reform surveys includes a decent number of females below and above
the cutoff. The cutoff age thus defined varies across countries and survey waves. The
choice of s should not bias the estimation since it is constant for all countries and thus
uncorrelated with the timing of abortion reforms in any country. This study sets s = 10
to obtain the main results and conducts a robustness check with s = 20, barely affecting
the conclusions.

5A bandwidth equal to or less than half of the period between pre-reform and post-reform cutoffs
ensures that no birth cohorts are categorised in more than one of the following groups of females: pre-
reform older, pre-reform younger, post-reform older, or post-reform younger.
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Figure 1: Illustration of the Cutoff and the Groups of Females

The females whose ages are below the cutoff (i.e. , ages of individuals in the shaded
areas in Figure [1]) are referred to as those younger than the cutoff or simply younger
females. Similarly, those whose ages are above the cutoff (i.e. , ages of painted areas)
are referred to as those older than the cutoff or simply older females. The females aged
20 years or older in the data thus fall into one of the four groups: pre-reform older,
pre-reform younger, post-reform older, or post-reform younger. Out of the four groups,
only the post-reform younger females were exposed to the liberalised abortion regime
during their teenage years; thus, their duration of exposure is longer the younger they
are, whereas females in other groups had zero exposure during their teenage years. The
post-reform older females are comparable to the post-reform younger females in the sense
that they were exposed to the same socio-economic environment as the younger females.
Nevertheless, they differ in the sense that the older females were marginally unexposed to
the liberalised abortion regime during teenage. Females surveyed pre-reform were never
exposed to the reform, but using their data helps control for the age effects, if any, which
may create a spurious kinked relationship around the cutoff.

4.2 Parameters of Interest

On estimating the model in Equation , this study computes the first-order derivative
of the age relative to the cutoff for the three groups of females:

6|pre,young =0 + (8% (33)
6|post,old =01 + 61 (3b)
5|post,y0ung =a+ag + 51 + 52 (3C)

where the subscripts .. and ,,s indicate the pre-reform and post-reform observations,
and ;g and oy, indicate the older- or younger-than-cutoff observations, respectively.
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Using the derivative estimators in Equations (3a)) to , this study then calculates
the differences in derivatives:

Ap()St‘young = 6|post,young - 5‘pre,young = 51 + ﬁ2 (43)

Ayowlg|post = 5|post,y0ung - 5‘post,old = Qg+ 52 (4b)

APt g 0 Equation (4a)) measures the difference in the derivatives between the post-
reform females and pre-reform females, who are both younger than the cutoff. This
parameter captures the net effect of exposure duration based on the variation in birth
cohorts after taking account of differences in ages between younger and older females (i.e.,
age effects). The parameter is, however, estimated by comparing slightly more distant
birth cohorts. On the other hand, A¥*""9|,,; in Equation provides the change in the
derivative for the post-reform younger females compared to that for post-reform older
females. It thus identifies the net effect of exposure duration based on the variation in
ages after taking account of differences in birth cohorts between the females surveyed
pre- and post-reform (i.e., cohort effects). It may, however, include the age effect that
may be pre-existing due to an underlying nonlinear trend. This study presents estimates
for both of these parameters.

5 Results

5.1 Identification Assumptions

Card et al. (2015)) summarises the testable implications for RKD estimation. The method-
ology taken in this present study can be considered an extension of the sharp design. The
two main testable implications are the smoothness of the density of the running variable
and that of predetermined covariates. Although it is not easy to gather information and
construct consistent measures of predetermined covariates, this study can examine the
density of the running variable.

Figure[2|shows the density of age relative to the cutoff for each country. The histogram
bins fail to reveal a systematic heaping or dipping around the cutoff for many countries.
In countries where female education is particularly low—such as Chad and Guinea—
there appear to be heaps every two, five, or ten years. This is likely due to the rounding
when respondents have inaccurate information about their exact year of birth (see, for
instance, Cappelli & Baten, 2021). The histogram bins appear smooth in countries such as
Colombia and Nepal, where female education is relatively higher. This finding supports
the interpretation that the fluctuations are indeed unrelated to exposure to abortion
reforms in respective countries. The graphical analysis thus seems to suggest that either
the density of the cutoff minus age is smooth in countries with greater average education
or that heapings are unrelated to reform exposure.

More formal statistical tests are also employed based on methods proposed by |Cat-
taneo, Jansson, and Ma (2018, CJM below) and [Frandsen| (2017)). Table |3| presents the
p-values from the two tests, where columns (1) through (3) show the results from the
CJM test ] and columns (4) through (6) show those from Frandsen’s test. The first row
shows the results when pooling all countries, while the rest shows the results separately
for each country. The table shows that the null hypothesis of the absence of systematic
sorting is rejected more frequently than would be expected by random chance. However,

6The test is adjusted to the presence of mass points of the year measurement.
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Figure 2: Histogram of the Cutoff minus Age in Years
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it is evident in the table that the null is more frequently rejected in the pre-reform data
and in countries with a relatively lower level of development. This pattern seems con-
tradictory to a systematic sorting—which is likely to arise in the post-reform data—but
indicative of the measurement error of the year of birth since it is likely more rampant
in poorer countries and older surveys, even in relatively richer countries. Density sorting
around the cutoff is unlikely to emerge in the present analysis since the cutoff is defined
only to divide females by whether they were twenty years or older when abortion reforms
took place; that is, the older females surveyed post-reform were not denied legal access
to abortion services after the age of twenty, and none of the females surveyed pre-reform
spent time under the liberalised regime on either side of the cutoff. Therefore, although
the results may not be completely clear, a systematic sorting of the running variable
related to abortion liberalisation is unlikely to be present.

Table 3: p-Values from T'wo Density Tests of the Cutoff Minus Age in
Years.

(1) 2 B (5)  (6)
CJM (2018) Frandsen| (2017)

Pre+Post Pre  Post PredPost Pre Post
All Countries 0.000 0.000 0.000 0.000 0.114 0.000

Benin 0.000 0.000 0.000  0.000 0.004  0.000
Burkina Faso 0.004 0.903 0.002 0.264 0.000  0.750
Chad 0.000 0.000 0.000  0.000 0.000  0.000
Colombia 0.733 0.506 0.326  0.028 0.000  0.989
Guinea 0.492 0.000 0.000  0.000 0.001  0.000
Indonesia 0.000 0.000 0.839 0.458 0.512  0.687
Lesotho 0.004 0.000 0.216 0.065 0.063  0.521
Mali 0.000 0.000  0.000  0.000 0.398  0.000
Mozambique 0.026 0.000 0.001  0.000 0.000 0.214
Nepal 0.347 0.148 0.952 0.317 0.663  0.115
Togo 0.000 0.000 0.000  0.000 0.000 0.217

Source: Demographic and Health Sruveys and Multiple Indicators Cluster Surveys.
Notes: This table reports the p-values from the density tests proposed by |Cattaneo
et al.| (2018)) and [Frandsen| (2017)) for the cutoff minus age.

Given the absence of strong evidence that invalidates a causal interpretation, sec-
tion discusses the estimation results with the pooled data of the eleven countries,
and section presents the analysis that allows the results to be heterogeneous across
countries.

5.2 Functional Form Assumptions

Before moving on to the main results, it is worthwhile to discuss the functional form
assumptions in Equation . This equation assumes that the impact of exposure to the
liberalised abortion regime is linear conditional on country-specific trends of the year of
birth and survey fixed effects. Additionally, the order of the country-specific birthyear
polynomial functions needs to be decided prior to the main analysis. For these reasons,
this study estimates the following equation:

Yije = fi(t — air) + dje + wije. (5)
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This study then obtains residuals, 1,5, and plots them on the cutoff minus age separately
for the pre- and post-reform data to examine whether the linearity assumptions are
reasonable for the impact of treatment exposure and the country-specific trends.

Figure |3 shows the plots for the six outcome indicators. Residuals from teenage birth
outcomes conditional on country-specific polynomial functions of the year of birth and
survey fixed effects fail to present a strong kinked relationship below and above the cutoff.
However, residuals from other indicators show a slope change below and above the cutoff.
For instance, residualised teenage termination shows an increasing trend only for females
younger than the cutoff (i.e. cutoff minus age greater than zero) but no such trend either
for the younger or older females in the post-reform data. Likewise, residualised teenage
marriage and teenage sexual initiation show a stable, slightly increasing trend for the
pre-reform older females, which intensifies for the pre-reform younger females, but there
seems no such trend for females surveyed post-reform. Residualised years of education
data show a similar pattern but in reverse: an increasingly upward trend exists in the post-
reform data but does not exist in the pre-reform data. These residual plots suggest that
a kinked linear function is likely to provide a good fit for the remaining variation in the
outcome indicators, which supports the parametric RKD-DID specification assumption
in Equation ({1)).

Residuals Plot
Conditional on Country Linear Trend and Survey FEs
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Source: Demographic and Health Surveys and Multiple Indicators Cluster Surveys. Notes: This figure shows the mean
residuals at each value of the cutoff minus age separately for pre-reform and post-reform survey data for six outcome
indicators. The markers indicate the mean residual value at the cutoff minus age, while the capped bars indicate the 95%
confidence intervals. The red circle markers indicate the residuals for females surveyed pre-reform, while the navy diamonds
indicate those for females surveyed post-reform. Observations are weighted by the weights provided in the survey data.

Figure 3: Residuals Plot on the Cutoff Minus Age.
On the other hand, the country-specific trends may be nonlinear in the year of birth.
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Hence, the linearity assumption for the f; function may not provide an adequately smooth
approximation. To see this, different polynomial orders are examined. As one such
example, Appendix Figure shows the residual plot using a quartic birth-year trend
function for each country. The graphical results are strikingly similar to those in Figure
Bl From these results, this study uses the linear specification for the country-specific time
trends in the main results.

5.3 Pooled Results

Table 4] shows the selected coefficient estimates from Equation (1)) using the pooled data of
the eleven countries, along with the estimates for parameters in Equations through
. The observations are weighted using the sample weights provided in the survey
data, and standard errors are clustered at the sampling unit level. In what follows, this
study mainly interprets estimates for the difference-in-derivatives parameters (APOSt]young
and Ay°“”9|post).

Column (1) of Table 4] shows that the derivative estimates are positive but small
and statistically insignificant. The difference-in-derivatives estimates are negative, small
and statistically insignificant, suggesting that the duration of abortion reform exposure
is either negatively associated with teenage birth or not associated at all. Column (2)
presents the results for the number of teenage births, which is zero for females with no
birth history. Similar to the results for teenage births, the derivative estimates here are
positive but small and statistically insignificant. The difference-in-derivatives estimate
for the post-reform indicator among younger females is small but positive and statisti-
cally significant, suggesting that females with longer exposure are likely to have a greater
number of teenage births than similarly younger females in the pre-reform data. This
increase is estimated within the younger females and thus free from the age effect. Com-
bined with the null effect on the occurrence of teenage births (Column 1), this finding
suggests that the cohort effects may have increased teenage births among those who expe-
rienced any teen birth. In contrast, the difference-in-derivatives estimate for the younger
females within post-reform data is estimated to be negative but small in magnitude and
statistically insignificant. Although conflicting results such as these can arise with some
random chance, it may be safe to summarise these findings as inconclusive.

Column (3) presents the results for having ever terminated a pregnancy as a teenager.
The derivative estimates are small but positive, and some are statistically significant,
while their difference estimates are small and statistically insignificant. One should note
that the variable includes any termination of pregnancy, including miscarriage or still-
birth. Although the changes in miscarriage and stillbirth rates around the cutoff are likely
to be controlled for by the pre-reform kinked linear functions, country-specific birth-year
trends, and survey FEs, the remaining variation in this variable may still include preg-
nancy termination other than abortion. If one is willing to assume that the miscarriage
and stillbirth trends are well controlled for, the estimated impacts reflect a change in
abortion cases or reporting behaviours. Further assuming that abortion legalisation re-
sults in a non-negative change in reporting, the estimates suggest that abortion rates
may not have increased and have possibly even decreased.

These results may seem inconsistent with Ananat et al.| (2006, 2009) but can be consis-
tently interpreted in conjunction with the estimated change in teenage sexual initiation.
Column (4) shows the negative derivative estimates, suggesting that the younger the fe-
males are, the less likely they are to have had sexual intercourse during their teenage
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years. The estimates also show that the pattern has particularly intensified for post-
reform younger females relative to pre-reform younger females. This finding suggests
that among younger females, those exposed to abortion reforms were statistically signif-
icantly less likely to first have intercourse during their teenage years. This decline may
naturally lead to a lesser chance of conception and eventually to a reduction in pregnancy
termination if the effect of the decline in sexual initiation outweighed the rise in abortion
conditional on pregnancy that is theoretically predicted within the population of sexu-
ally active females. Similarly, no change in the birth rate in the whole teenage female
population and a reduction in the sexually active subpopulation may imply a rise in the
birth rate among sexually active ones. In other words, the framework by Ananat et al.
(2006, [2009)) is concerned with females who are sexually active and thus subject to preg-
nancy hazards, while the findings in this study may point to the possibility that abortion
reforms may endogenously alter the population of sexually active teenage females.

Then follows a question on why legal reforms that reduce the abortion cost may delay
sexual initiation. The results regarding the impacts on education and marriage suggest
one possibility. Column (5) shows that the females with longer reform exposure are more
educated than younger females surveyed pre-reform. The education impact is also sig-
nificantly estimated when comparing older and younger females surveyed post-reform.
Column (6) shows that females with longer teenage exposure to abortion reforms are less
likely to marry by the age of twenty than slightly older females and, to a larger extent,
than those who are younger and surveyed pre-reform. These results suggest that younger
females surveyed post-reform had higher educational attainment and delayed both their
first sexual intercourse and their first pregnancy, which then led to a decrease in preg-
nancy termination and early marriage. Among the possible, but not the only, scenarios
consistent with these findings are that abortion legalisation reduced the expected cost of
pregnancy and the perceived hazard of (so-called shotgun) marriage, which can increase
the perceived labour market returns on education and thus the investment in education,
resulting in a delay in sexual initiation and first marriage, or that the increase in expected
returns to education may increase females’ expected outside option and thus their bar-
gaining power, in which case, females’ desire for delaying pregnancy, if any, is more likely
to be reflected in the decision making of future couples. Another important potential
mechanism is the interaction of males and females in the marriage market, which can
change in the presence of abortion cost reduction. Without additional assumptions or
exogenous variations, it is not easy to pin down the precise causal relationships among
these outcomes. The exploration of underlying mechanisms is left for future research.

Another possibility is that in low-income settings, insecurity due to political unrest
or conflict may lead to the sexual assault of young girls. If recovery from such a state
of insecurity coincides with granting legal access to abortion services, girls may have a
lower risk of unwanted sexual initiation at young ages and pregnancy termination during
their teenage years. Similarly, even in the absence of such insecurity, when a national
government can implement a reform that grants enlarged legal access to abortion, it may
also implement other reforms related to family planning and female living conditions.
In other words, the institutional environment and other policies could confound the im-
pact of abortion reform exposure. This confounding scenario is unlikely since it seems
inconsistent with the obtained results. In particular, fewer sexual assaults are unlikely to
result in fewer marriages, as conflict-related assaults are unlikely to result in marriage.
An exploration of recent history has failed to find conflicts or armed battles that came
to an end around abortion reforms in most of the eleven countries.
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Robustness Checks. A few additional analyses are conducted to ensure that the above
results are robust. First examined is the possibility that the changes in outcomes are
driven not only by the abortion reforms but also by other reforms that took place at or
around the same time. Panels A through D of Appendix Table present the potentially
related reforms and major events that took place within ten years of the cutoff in each
of the eleven countries. In particular, Panel A shows that a legal ban on female genital
mutilation was passed on the same day as the abortion reforms in Benin, Burkina Faso,
and Chad. If these bans confound the main results, the analysis excluding these countries
will likely yield a different set of results. Appendix Table shows that although less
precise, the main findings are robust in that the abortion reforms decreased teenage
pregnancy while increasing both pregnancy termination among teenagers and female
educational attainment.

Panel B of Appendix Table [B.4] shows that five countries out of eleven analysed in
this study—namely, Benin, Burkina Faso, Chad, Lesotho, and Togo—each revised the
legal age for marriage around the time of their abortion reform. The new legal age for
marriage is eighteen years, and so this factor is thus unlikely to contaminate the analysis
of this study, which investigates a kink for those aged twenty in the abortion reform
year. Although the findings are based on an identification strategy that is unlikely to
cause strong bias in this study, |Wilson (2021) finds that child marriage reform signifi-
cantly affects female education and labour market outcomes. A further robustness check
excluding these five countries produces the estimated effects of the abortion reform that
are slightly less precise than but much the same in point estimates as the main results
(Appendix Table [B.6).

Panel C of Appendix Table shows that Benin liberalized access to contraceptives,
which may have reduced teen pregnancies and increased education. However, it seems
inconsistent with the reduction in teenage sexual initiation, as the lower cost of contra-
ceptives may have increased sexual activity through a decrease in the risk of pregnancy.
Indonesia, on the contrary, made it explicit that contraceptives were accessible only for
married individuals, which implies a higher cost of contraceptives for most teenage fe-
males and is thus unlikely to explain the overall decline in teenage pregnancies. Panel D
indicates that Colombia prohibited sexual acts with children fourteen years or younger
in 2000, six years before the abortion reform. The youngest age cohort affected by this
ban on sexual acts with minors coincides with those turning twenty in the same year as
the abortion reform in Colombia. However, this ban seems inconsistent with the main
findings regarding the increase in pregnancy termination in Table [l For these reasons,
it is unlikely that these confounding reforms entirely drive the main results.

Then sensitivity checks are conducted. The timing information used for the above
analysis is at the year level, in which case the functional form assumption may be in-
appropriate and thus bias the estimates. Some but not all surveys collected monthly
information for some of the outcomes and the birth of each female. The month infor-
mation is not used for the main analysis since the missing values are more frequent and
are thus likely to cause potentially endogenous sample selection. It is unknown a prior:
which is more problematic: the functional form assumption with the year measurement
or the sample selection with the month measurement. Appendix Table presents the
results when the month, rather than the year, of birth is used to compute reform expo-
sure[’] The table shows that the numbers of observations used for estimation are smaller,

"Years of education and the timing of the first marriage are measured only at the year level and are
thus not included in this table.
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but the estimated parameters are virtually unchanged from the main results in Table [4]
This finding suggests that although this cannot rule out bias from sample selection, the
main results are unlikely to be sensitive to the difference in the measurement precision.

The potential sensitivities of the results to the bandwidth and cutoff selection criteria
are then examined. The main analysis is based on the sample of females aged twenty
years or above whose year of birth is within five-year bandwidths of the cutoff where
the cutoff for the pre-reform surveys is ten years above that for the post-reform surveys
(i.e. setting s = 10 in Figure [1)). These choices are arguably arbitrary and thus need
to be tested for sensitivity. Appendix Table presents results when the bandwidth
is three years and the pre-reform cutoff is six years above the post-reform cutoff (i.e.
s = 6). Appendix Table presents the results when the bandwidth is ten years and
the pre-reform cutoff is twenty years above the post-reform cutoff (i.e. s = 20). Most
of the estimated parameters are unstable and statistically insignificant with a smaller
bandwidth, likely due to the substantially smaller estimation sample (almost half that of
the main analysis). By contrast, a larger bandwidth produces much the same results as
the main analysis. The estimates are highly statistically significant, with almost twice
the size of the estimation sample in the main analysis. A slight difference from the main
results is found here for teenage pregnancy termination, where the increase for younger
females in the post-reform data is tiny and statistically insignificantf] Although the
results with the narrower bandwidth seem underpowered, those with the wider bandwidth
suggest that the main results are likely to be robust to the potential bias arising from
the underlying unobservable heterogeneity.

5.4 Cross-Country Heterogeneity

The previous section analyses the pooled data from eleven countries, but these countries
can differ from each other in terms of the degree of abortion reforms and other potential
determinants of the outcomes of interest. Disentangling the potential heterogeneity in the
impact of abortion reforms per se can be beneficial for economic research since differing
degrees of a change in abortion cost can theoretically have both positive and negative
impacts on giving birth (Ananat et all 2006 2009). It can also allow for examining
the external validity of the results by repeating the estimation exercise with the same
specification and the same data sources. This strategy may be a way to address the
difficulty in comparing estimates from separate studies that employ different estimation
methods or different data sets, which can also increase heterogeneity in the results.
Caution is warranted when relating the estimated effects to the degree of abortion
reforms. As noted in Section [3] the reforms expanded legal access to induced abortion
in two major dimensions: increased levels and the addition of special exemptions. This
makes the comparison complex since, for instance, the legal accesses of ‘3’ (allowed to
protect the health of the mother) and ‘2RIF’ (allowed to protect the life of the mother,

8Under the assumption that the OLS estimation of Equation produces the unbiased estimators of
the parameters of interest, the mean squared error (MSE) is the same as the variance of the obtained
estimates. This breaks down the bias-variance tradeoff in the optimal bandwidth selection, and the
largest available bandwidth achieves the smallest variance and hence the MSE. From this view, the
results with the ten-year bandwidth may be preferred over the main results. Nonetheless, the results
with the five-year bandwidth are presented as the main results, since at least qualitatively, the larger
the bandwidth is, the more distant the birth cohorts that the estimation compares, which may bring
unobserved heterogeneity that cannot be adequately controlled for by country-specific time trends and
survey fixed effects.
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as well as in cases of rape, incest, or foetal impairment) are not directly comparable.
One way to proceed is to compare only countries with the same initial or terminal state.
For example, while Burkina Faso, Colombia, Lesotho, and Togo moved from level ‘1’ to
‘3RIF, Nepal went through a much larger change from level ‘1’ to the unambiguously
higher level of ‘5.” Similarly, among the countries with the post-reform level of ‘3RIF,’
Togo, Lesotho, Colombia, and Burkina Faso moved from level ‘1,” thus going through a
larger change than Benin and Guinea, which had initial levels of ‘2’ and ‘3,” respectively.
The analysis below thus limits its efforts to comparing countries with the same pre- or
post-reform levels and attempts to relate the potential heterogeneity in estimation results
to the different post-reform (pre-reform) conditions among the countries.

Figure [4] shows the estimated difference in derivatives between post-reform and pre-
reform younger females in Panel @ and the estimated difference in derivatives between
younger and older females in post-reform data in Panel (]ED for each of the eleven countries.
The solid navy diamonds represent statistically significant estimates at the 95% level,
while hollow maroon circles represent statistically insignificant estimates. Solid black
vertical lines represent zero, and dashed green vertical lines represent the pooled estimates
shown in Table [dl Countries are sorted in the pre-reform level, post-reform level, and
then the alphabetical order from the bottom.

Overall, the country-specific parameter estimates fluctuate around the pooled esti-
mates and lose statistical significance. One reason for this is the smaller estimation
samples. As is evident in the robustness check and Appendix Table [B.2, even a sample
size reduction of half can result in unstable parameter estimates and large standard errors.
Qualitative evidence for this possibility is the seemingly larger deviations of estimates for
Mozambique and Lesotho, and for Togo to a lesser extent, and these are the countries
that have relatively small sample sizes in the post-reform data (see Table .

Nevertheless, interesting patterns of heterogeneity emerge. First, Panel @ shows that
countries with a negative estimate of AP**|, ., for the occurrence of teenage births (the
extensive margin) tend to have a negative estimate for the number of teenage births as
well (the intensive margin). However, the results fail to show the theoretical prediction
that abortion reform can boost birth rates when the abortion cost reduction is so large
in magnitude that the resulting increase in pregnancy exceeds the rise in termination
conditional on becoming pregnant. In Panel @), statistically significant positive birth
effects are found for Mozambique and Benin. Among these two, estimates for Mozambique
are volatile, likely due to the small sample sizes in the country. For Benin, the reform was
from level ‘2’ to ‘3RIF’ and not necessarily a large change compared to other countries.
Similarly, Panel (]ED shows significant positive effects for Indonesia and Lesotho, the former
of which changed from level ‘2’ to only ‘2RF,” and the latter of which is likely prone to
large sampling uncertainty due to its small sample sizes. It must be emphasized that these
results are still compatible with those of |Ananat et al.| (2006, |2009), as they predict that
the birth response to abortion cost reduction can always be negative. The theoretical
model predicts that a positive birth response can arise only when the abortion cost
reduction is sufficiently large.

Second, the estimated impacts on the six outcome indicators show similar patterns
across the eleven countries for both AP ... in Panel and AY""9|,, in Panel .
For example, positive impacts on education are likely to coincide with negative impacts
on teenage sexual initiation, birth, and marriage. To quantify such patterns of esti-
mated impacts, this study constructs correlation matrices of the difference-in-derivatives
estimates across countries. The results shown in Table [5| indeed show a strong correla-
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(a) Heterogeneous Estimates of the Difference in Derivatives between Pre- and Post-Reform
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(b) Heterogeneous Estimates of the Difference in Derivatives between Older and Younger Fe-

males in Post-Reform Data.

Source: Demographic and Health Surveys and Multiple Indicators Cluster Surveys. Notes: These figures show the estimated
parameters from separate regressions for each country based on the RKD-DID specification in equation . The estimation
sample consists of females whose age was 20 or above and within the 5-year bandwidth of the cutoff. The regression includes
the linear birth year trend and survey fixed effects. Observations are weighted by the weights provided in the survey data.

Figure 4: Heterogeneous Estimates for the Difference-in-Derivatives Parameters.

23



tion between the impact on education and those on teenage births and sexual initiation
(negative), pregnancy termination (positive), and teenage marriage (negative). Strong
correlations among estimated impacts sporadically emerge for other combinations of out-
come indicators. Nevertheless, they are relatively less robust (i.e., , found for one of
the difference-in-derivatives parameters but not for the other) and may thus be due to
sampling variability.

Third, additional information may be required to more rigorously interpret the het-
erogeneity results in relation to the magnitude of abortion reforms. In particular, the
present analysis fails to consider potential barriers to abortion other than legal access.
For instance, factors such as the financial costs to obtain an abortion, the accessibility and
availability of abortion clinics, and social stigma are likely to affect the overall abortion
cost but are left out of this analytical framework. If these factors keep the de facto cost of
abortion access high, extending legal access alone may be insufficient for inducing a more
noticeable change in teenage birth rates. Indeed, physical distance to abortion clinics is
shown to be a significant predictor according to data from Nepal (Valente| |2014)) and the
US (Joyce et al. 2013; Lindo et al., |2020). Future studies may thus need to incorporate
other dimensions of overall abortion cost.

6 Conclusion

Teenage pregnancy, marriage, and education can have a persistent influence on the eco-
nomic welfare of females. Past studies have indicated that legal access to abortion services
at an early stage of life can affect decisions about them. However, available evidence has
been concentrated in developed countries, even though teenage pregnancies can greatly
impact females in developing countries. Additionally, using different exogenous variations
and data sources has made it difficult to directly compare results from separate studies.
This study is one of the first attempts to analyse the effects of legal access to induced
abortion on the early life outcomes of females in developing countries. In so doing, the
study pays special attention to obtaining results that are likely directly comparable across
countries by exploiting the unified RKD-DID framework and internationally comparable
data sets across time and space.

This study little effect of exposure to abortion reform on teenage birth in both the
extensive and intensive margins and pregnancy termination during teenage years. These
results may seem inconsistent with the theoretical predictions by Ananat et al. (2006,
2009). However, additional investigation reveals that longer reform exposure is associ-
ated with greater educational attainments and lower likelihoods of sexual initiation and
marriage in adolescence. This study hypothesizes that the increase in female education
correlates with a decline in sexual debut and marriage during the teenage years, which
reduces the share of sexually active teen females and thus obscures the birth and preg-
nancy termination impacts. It then explores potential heterogeneity since past theory
predicts that the impact of reforms on births can be positive, depending on both the
pre-reform conditions and the magnitude of the reform (Ananat et al., [2006, [2009), and
the effects on the other outcomes are specific to the context of each country. While the
study fails to find a positive birth effect in countries with relatively more drastic reforms,
the country-specific impacts exhibit consistent patterns across the sample countries.

These findings have important implications for the literature on abortion reform. The
obtained results point to the possibility that the framework needs to incorporate whether
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to become sexually active as a response to abortion cost changes. Undesired pregnan-
cies and their abortions are likely more relevant to the younger individuals, particularly
teenagers. It thus seems to be a natural next step to incorporate the endogenous change
in the sexually active subpopulation into the analytical framework.

Nevertheless, this study is not free of limitations. First, although the data at hand
come from a large sample and are comparable across countries and years, more accurate
measures for aborted pregnancies and sexual activities would allow a more comprehensive
analysis of total fertility and reproductive behaviours. Similarly, data for males and their
partners can help enrich the analyses on more diverse topics such as changes in the
mating market. Second, methodological advances are necessary to incorporate factors
that determine the cost of abortions in terms of more than just legal access, such as
the availability of abortion clinics and social norms. Addressing these issues is thus left
for future studies that aim to deepen the understanding of abortion reform impacts and
teenage behaviours.

Despite its limitations, the results of this study shed light on the significant role of
public policy in helping youth lay the foundation for their lives. Specifically, greater expo-
sure to liberalised abortion regimes is likely to boost female education, increase the age of
sexual initiation, and reduce teenage marriage rates. Past literature suggests that these
changes are likely to facilitate human capital accumulation and enhance future welfare
(Cuesta & Leone, 2020). Given the low cost involved, at least from the governmental bud-
get perspective, the expansion of legal access to abortion may provide an alternative and
inexpensive policy tool to encourage youth to improve their living conditions through the
choices they make during their adolescence | This implies that relaxing legal restrictions
may be a policy tool for facilitating human capital accumulation in resource-constrained
settings.
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Appendix A Appendix Figures.
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indicators. The markers indicate the mean residual value at the cutoff minus age, while the capped bars indicate the 95%
confidence intervals. The red circle markers indicate the residuals for females surveyed pre-reform, while the navy diamonds
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functions. Observations are weighted by the weights provided in the survey data.

Figure A.1: Residuals Plot on the Cutoff Minus Age with Country-Specific Quartic
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Appendix B Appendix Tables.

Table B.1: Robustness Check of the Main Results with Reform Exposure Measured
at the Monthly Level.

D 2 ) @
Teenage No. Teenage Teenage
Birth Teenage  Termination Intercourse
Births
Cutoff-age -0.0135 -0.0219 0.0018 -0.0252%%*

(0.0093)  (0.0158)  (0.0035) (0.0097)
(Cutoff-age>0) x (Cutoff-age)  0.0007 -0.0028 0.0023* 0.0066**
(0.0032)  (0.0052)  (0.0014)  (0.0030)

Post reform x -0.0004  0.0096*** -0.0007 -0.0026
(Cutoff-age) (0.0022)  (0.0035)  (0.0008)  (0.0021)
Post reformx -0.0031 -0.0055 -0.0007 -0.0072*
(Cutoff-age>0) x (Cutoff-age) (0.0040)  (0.0064) (0.0016) (0.0038)
8l preyoung 00128 -0.0247  0.0041 -0.0186*
O post otd -0.0139 -0.0123 0.0011 -0.0278%#*
S| post.young -0.0164*  -0.0205 0.0026 -0.0284***
AP g -0.0036 0.0042 -0.0014 -0.0098***
AYOUI| -0.0024  -0.0083** 0.0016* -0.0007
Adj. R? 0.079 0.134 0.008 0.130
No. Clusters 38663 38119 32134 38162
No. Obs. 215671 222404 175349 213051

Source: Demographic and Health Sruveys and Multiple Indicators Cluster Surveys. Notes: This
table shows the estimated parameters based on the RKD-DID specification in equation . The
estimation sample consists of females whose age was 20 or above and within the 5-year bandwidth
of the cutoff where the outcomes and relative age are measured at the monthly level. The regres-
sion includes country-specific linear birth year trends and survey fixed effects. Standard errors
are clustered at the sampling cluster level of each survey and reported in parentheses. Statistical
significance is denoted by *** if p<0.01, ** if p<0.05, and * if p<0.1. Observations are weighted
by the weights provided in the survey data.
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