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Abstract

Early pregnancy poses serious medical risk andananburden to mother and neonatal children. While
Economics literature generally explains negatilai@nship between female schooling and earlylisti

it remains unclear whether this reflects a causationship. To fill in such a gap in literaturbist paper
examines the impact of female education on adaotederility, health investment behavior and thaltie
status of their children in Uganda, focusing on filléy treated cohorts whose fees were abolished by
Universal Primary Education policy (UPE) just befthhey entered schools. Education is instrumenged b
the interaction between across-cohorts differentesposure to UPE and the differences in its éffec
benefits across districts with varying pre-prognates of completing primary education. We show that
attending an additional year of schooling redubegtobability of marriage and that of giving bibtsfore
age 18 by 7.0-7.2 percentage points. Among thosehelcome mothers, educated women use maternal
care and infant immunization more often, and hacklqprobability that their child dies before 12 rttomn
after the birth. These results indicate that prangothe access to primary education among girknis
effective program to reduce adolescent pregnaneysoé shows the important role of maternal edoaati

in breaking the cycle of intergenerational transmois of the poor health in least developing coestby
reducing child mortality. This in turn underscotke importance of considering the widespread benefi
of female education in shaping the policy and tastn influencing educational attainment.
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1 Introduction

Education for girls has long been considered torieof the most important development goals
for developing countries. It was advocated at tlmeldMConference on Education For All in 1990, which
led to the objective of universal primary educataanone of the 2000 Millennium Development Goals
and 2016 Sustainable Development Goals. In thisegbnmany developing countries have abolished
school fees to promote schooling under the naméetniversal (or Free) Primary Education (UPE)
policy (UNICEF, 2008, Avenstrup, et al., 2004). Tiiterature has also found female education to be
associated negatively with fertility and positiveljth the health status of children (e.g, Caldw&d79;
Cochrane, 1979; Shultz, 1997; Thomas and Stra984,) lwhich has been used as the rationale totinves
in female education (Shultz, 2002). Female edunatam also reduce adolescent marriage and pregnancy
which poses a serious medical risk for mothersamidiren! and is often accompanied with domestic
violence (Jensen and Thornton, 2003). Despiteittks to these abominable outcomes, there is still a
significant number of adolescent marriage and peges in developing countriesRecently, several
studies which use experiments or natural experisnéatve confirmed the causal impact of female
education on delaying the first pregnancy. Howeasrgdiscussed later, evidence is more mixed for the
impact on child health, and there is only sporapirical evidence for the mechanisms through which
education affect fertility and child health.

This paper provides a new set of evidence on tipadatinof female education on these outcomes,

! For instance, Finlay, et al. (2011) shows thatisles of infant mortality, as well as other riskgch as stunting and
diarrhea, are significantly higher for first-borhnildren in low- and middle-income countries if metk are aged 17 and
below, compared to those aged 27-29, after coimgolbr socio-economic characteristics. Using th8.dlata,
Myrskyla and Fenelon (2012) also find the healtoftdpring adults is significantly worse among thd®rn when
mothers were aged 24 or below, controlling for Emsocio-economic characteristi€aj and Boehmer (2013) show
the association between adolescent pregnancy avgidl/alence as well as maternal and infant hdattB7
countries.

2 For example, in many African and South Asian coast close to a half of women marry by the ag&8&({UNICEF,
2005). Regarding pregnancies, the United NatiomiRtion Fund (2013) estimates that 19 out of 106hen give a
live birth before the age of 18 in developing coiest whereas only six do in the U.S. The highatgs of adolescent
pregnancy are found in sub-Saharan Africa, whidgesetween 25 and 28 out of 100.
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and comprehensively explores the pathways througichmfemale education affects them. In order to
address the endogeneity of educational attainmenttilize the exogenous variation caused by UPE in
Uganda, which abolished primary education feesd@71 In particular, we focus on the cohorts which
were fully benefited from the policy — i.e., thagko were not yet aged for primary school when thiep
started. The fully treated cohorts are comparetl wathorts not exposed to the policy, and we alke ta
advantage of the fact that districts which histallichad low primary school completion rates hadeno
to gain from the policy. This methodology in turnables us to provide the new evidence for the
effectiveness of the UPE policy (hereafter refeag@ PE), which have been introduced in many camtr
in the recent decades.

Our results show that an additional year of scmgpdffectively reduces the probability of giving
a live birth before the age of 18 by seven perggtaoints, but it does not delay the onset of dexua
activities or increase abortions. Weak evidencéoisid for increased use of modern contraceptive
methods. Among those who gave birth by the ag@®air20, educated mothers invest more in the health
of their children by delivering babies at a forrfadility assisted by a medical professional andingthe
child vaccinated. These results suggest that feathleation not only decreases adolescent pregimrcy
also improves the investment in the health of Heiden. As the pathways through which education
makes these changes, we find that educated woraenae likely to be literate and prefer to havedew
children. They also exhibit better knowledge ab@groductive issues. Weak evidence is found for an
increase in the probability of working in the nagraultural sector. On the other hand, no evidesce
found for assortative mating, and evidence for mwpd bargaining power is mixed.

The results for adolescent pregnancy are consisiémtecent quasi-experimental studies, which

use the reduction in the costs of school attenddmwoeigh school construction and fee abolitionyvea



as changes in compulsory education as the sourcetification variatior?. Also, randomized control
trials providing educational subsidies show thegduction in the schooling costs decreases schopt d
out and early fertility and marriage (Duflo, et, @006; Baird, et al., 2010; Duflo, et al, 2015).

The positive education effects on child healthase consistent with recent previous studies for
developing countries. An increase in compulsorystihg duration from 5 to 8 years is utilized bynbDer,
et al. (2014) and Gunes (2015) to show that fee@ileation reduced fertility and increased early atal
visitsin Turkey* Large-scale primary school construction programesewsed by Breierova and Duflo
(2004) to reveal that maternal education reducéd atortality in Indonesia. Similar effects are falin
Taiwan for infant mortality using junior high scHamnstruction program (Chou et al., 2010). However
evidence is somewhat mixed for developed countkes.instance, using changes in the proximity to
colleges, Currie and Morretti (2003) show that fenealucation improves infant health in the U.Sotigh
increased use of prenatal care, reduced smokitigy Imearital status and education of the spouse¢h®n
other hand, McCrary and Royer (2006) find no immacobservable inputs to infant health and onlylsma
effects on infant health. Lindeboom, et al. (2088p suggests that an increase in the school lgaga
in the U.K. had little effect on the health of theffspring, though schooling reduced financiafidiflties.
As discussed in McCrary and Royer (2006), thedergiices might be related to the nature of conglier
When the instruments are related to the improverogtite supply of educational facilities, the reésul

seem to indicate the positive impact of female atlan on child health.

3 For example, the negative education effect ory#iast pregnancy is found in many developing coigst (Breierova
and Duflo, 2004; Osili and Long, 2008; Berthelow &ruger, 2011; Chicoine, 2012; Keats, 2014; OZ645 and
Tequame and Tirivayi, 2015) as well as developenhtrées (Black et al., 2008; Gronvist and Hall, 20Cygam-
Rehm, 2013; Clark et al., 2014). The only excepisoklcCrary and Royer (2011), which did not fingrsficant
effects of education on the complete fertility aimging of the first birth in the U.S., though théiscuss the possible
negative selection of the compliers to which tlestimates are applicable.

4 The two studies for Turkey have use differentrimsients to identify the impact of the same refotine umber of
classrooms and the number of teachers), and lodiffetent sets of outcomes. Dincer (2014) repartsncrease in
contraceptive use and improvement in knowledg@éefivulation cycle, and Gunes (2015) finds improsets in
infant and child health.



Compared to our results for the mechanism througiichwfemale education reduces early
pregnancy and improves child health, the literatprevides only sporadic evidence on it. This is
unfortunate as various pathways have been thealigtiput forward to explain the relationships.
Regarding the negative effect on fertility, firstis suggested that higher educational attainrimeméases
human capital and thus raises the opportunity obsthildbearing and childrearing, which in turn
decreases early pregnancy and increases laborgdartieipation (Becker 1981). However, relativedyf
studies have examined the impact on labor forcgcgzation together with that on fertility or chiftealth,
and among those which did, evidence is mixe&kcond, schooling might merely create incarcaratio
effects. That is, girls have less time, opportuaitg desire to commit risky reproductive healthawébr
while attending school with adult supervision. Hoee the empirical evidence for the incarceratifiect
is limited® Third, education may change fertility preferer8mce educated women often face the trade-
off between the quantity and quality of childrere@Ber and Lewis, 1974), improvement in educational
attainment might lead women to want to have feviideen. Fourth, educated girls may become more
knowledgeable about the access to and importancentfaceptives and preventative health care. While
this can be considered to be part of human caprtpiovement, specific knowledge on medical and
reproductive health issues can increase healttsimant demand separately from any potential income
or substitution effect through the labor market.aable evidence supports the pathways through
knowledge improvement and the decrease in ferplieference (Keats, 2014; Lavy and Zablotsky, 2011;

Mocan and Connonier, 2012), which is consistenh wiir results.

> Among available evidence, education is found togase the labor force participation rate in Ecugide Paoli,
2009) and the share of workers paid in cash in DgdKeats, 2014), while no impact is found in I§faavy and
Zablotsky, 2011) and impact is limited to men imiga (Ozier, 2015). Cygam-Rehm and Maeder (2018)faids that
education improves occupation type and job prestiggermany.

6 Only Berthelone and Kruger (2008) provides thedtievidence for the incarceration effect by shgwire decline

in adolescent pregnancies after the school dayemgghened from half to full day shifts in Chileev&ral studies
indirectly test the incarceration effect (as opjplo®ethe human capital hypothesis) by looking aetdffect of education
on fertility after completing school. Some suggést education has lasting impact on fertility @ aet al., 2008),
while others find the negative effect is limitedthe@ time when women are kept in school (Groncpist Hall, 2011).
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Fifth, on the mating front, educated women ardyike marry educated men, who might also want
fewer children (Behrman and Rosenzweig, 2002). Agreindies which examined this assortative mating
channel, some have found that partners are indeed educated (Breierova and Duflo, 2004; Clark et
al., 2014; Fort, et al., 2016; Lavy and ZablotZ&§11, Tequame and Tirivayi, 20)5but others do not
(Cygam-Rehm and Maeder, 2013; Keats, 2014). Finadlge women are partnered, the bargaining model
of a household suggests that decision making imoduéertility and health investment hinges on the
relative bargaining power of partners. Availablédewnce on this is mixed, with more liberal attitade
towards husbands found in Sierra Leone (Mocan amuh@nier, 2012), while no change is found in
Uganda (Keats, 2014).

Similar pathways are considered for the mechanimough which female education improves
health investment and health status. First, edocai@n lead to better jobs and income, which irsgga
the amount of resources available for health cackiaputs. Two other factors can also augment the
income effect: the mating in terms of educatioridliament and lowered fertility or delay in the g
of the first pregnancy. Second, education canialsease the ability to acquire and utilize infotioa as
well as specific reproductive/health knowledge, ehhmight promote better health investment (Thomas,
etal., 1991Glewwe, 1993 Our results suggest that better reproductivevkedge helps women to invest
in their children, and delayed pregnancy is likelyncrease the amount of resources available gkt ¢
to the extent income increases with age.

Our results also reveal that fee abolition fromdgrane, as opposed to after paying for some
years, can be crucial to have the poorest giritend school. Keats (2014) examines the impaoiR#

in Uganda on similar outcomes, using the regresdisoontinuity design. That is, he compares the

" Another study using a similar method as Keats 42€ihds UPE decreased the likelihood of beingatéd with HIV
(Behrman, 2014), which is consistent with both study and Keats (2014), indicating the improvenieiealth-
related knowledge.



children just above and below the age of 14 whenpiblicy started. However, since some girls in his
treatment group had already paid fees up to ainggtade or dropped out of school when the poleydn,
the estimate is likely to serve as a lower bound,itis still unknown how large the effect of UREBvhen
children are fully treated. This is important besmagirls from the poorest families in the “paryatreated
were unlikely to benefit from it if they had alrgadecided not to attend school at all or drop dut o
permanently before the policy began. In our stuey,focus on the cohorts who were not yet aged for
primary school at the start of the policy (aged 8)pwho were likely to have benefited from fe@&ion
from grade one. Hence, while Keats (2014) provitiesshort-term impart of the policy, we provide the
evidence on the full impact of the policy, whicHikely to apply to the future cohorts.

In addition, we reveal the policy reduced geographequality in educational attainment, by
disproportionately benefiting historically disadvamged areas. Figure 1 indicates the relationstipdsn
the historical primary education completion ratedlaler cohorts of women (aged 27-31 in 1997) éed t
proportion of girls completing Grade 4 for the yulfeated (age 4-5 in 1997) and controlled coh@ge
17-19). It exhibits that relatively disadvantagedas became to benefit from UPE for the fully tedat
cohorts. That is, between the fully treated andiggr treated cohorts, a relatively large improverin
educational attainment occurred in areas with ikhcal completion rate of 0.3-0.35, which contai
about a half of the sample. We also find the nggatducation impact on infant mortality, which @ n
found among the partially treated cohorts (Kea@,42. This underscores the importance of financial

support from grade one, rather than a higher graaiticularly for girls from very poor families.

8 For this reason, we mainly use the most recenewdéthe 2011 Demographic Health Survey, while K¢2014)
uses the previous waves.



Figure 1: The correlation between the historicanpry completion rate and the current probability o
Grade 4 completion
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] PvVeltlarur v e e . 4
(] e —— i ==
@ e ————m ol
: /‘*””7// ____________

(o] - -
£ it
< - ’1,"
) - ‘
5 - ’f
______ ot
g2 e
kS
o
=
8<
=
o
2
I
JCR
[
o
o- abhe o . » ©OH b
T T T T
.2 4 .6 .8
pre-program P7 completion rate
Age in 1997
[ P4 = Treatment:4-5
--------- Control:17-19 - = — — = Partial:6-16

Data sources: 2001 and 2011 UDHS.

Notes: The lowess estimates are shown for the iatearelationship between individual years of ediocaand the district-
level pre-program primary completion rate for tlomtrol (aged 17-19 in 1997), partially treated (&gk6) and fully treated
(age 4-5) cohorts. The estimates are trimmed fdistricts with the largest and smallest compietates. Age at the time of
interview is 19-26 and 18-19 for the controlled duallly treated cohorts in the UDHS 2001 and 20Ekpectively. For the
partially treated cohorts, we use data when theyw8-20 years old from UDHS 2001 for those aged@.4n 1997, while
we use data when they were 20-27 from UDHS 2011himse aged 6-13 in 1997, to balance the ageewiatv across the
three groups. The points for the scattered plaparturbed to describe the density of observations

The remainder of this paper is organized as follSection 2 provides the background of the
educational system and UPE in Uganda, followedbycbnceptual framework for the household decision
on educational investment. Section 3 describeddteeand identification strategy. In Section 4 pnesent

our empirical results. Finally, Section 5 providgesicluding remarks.

2. Policy Background

Uganda is one of the low income countries with gegrita GDP of about $434 in 2014. The
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country however is one of the fastest growing eoass in Africa. Its average growth rate between®00
and 2012 was 7.0 percenilogether with this economic growth, the countgdsication system has been
experiencing a rapid change. Before UPE startelP8v, public primary schools had financially relied
on private resources. Parents contributed to theritygof school inputs such as tuitions, Parerdacher
Association (PTA) fees, and uniform costsAlthough the idea of free primary education hasrbe
discussed since the 1970s and clearly recommemdie i1989 Education Policy Review Commission
report, political unrest and lack of resources pregd its implementation (Avenstrup, et al., 200QES,
1999). Also, there was no well-functioning educatimancing system even in the mid-1990s. The
transfers from the central government to publianay schools were mostly diverted by the local
government (Reinikka and Svensson, 2004). As dtr&3ipercent of the primary education cost, which
was 18.6 percent of GDP per capita per pupil, wasafely funded (Mehrotra and Delamonica, 1998).
This financial burden made it difficult for someyrpcularly poor, parents to afford school costsifiinger,
2003). Reflecting this, delayed school entry arablgrrepetition were not uncommon. Children mostly
started schooling by the age of seven or eightighdhe national law stipulates that children sierhary
education at age six.The age of individuals attending primary schoalged between 6 and 22. The
enrolment rate among children aged 6-13 was 8%epe(C/DHS, 1996).

The issue of free primary education received adegel political support when the then
candidate for the first president, Museveni, madae of his platform issues during the campaigritie

election in May 1996. After being elected, fee &hmi was written into a government manifesto in

® Based orthe World Bank Development Indicators
(http://databank.worldbank.org/data/reports.aspxzss-world-development-indicatorahd the GDP per capita is
in terms of the constant 2005 U.S. dollars.

10 PTA fees were collected to complement the lowrgzdaf teachers (ODI, 2006).

11 According to the Uganda National Household SuriéyHS) 1996, about 17 percent of children aged sevel 11
percent of those aged eight were not in school.féimeal education system consists of seven yeapsimfary
education, four years of junior high school edwratiwo years of senior high school education,thnee years of
tertiary education.



December 1996, and it was announced that implerti@mtaould begin in January 1997 (Avenstrup, et
al., 2004; MOES, 1999). The government abolishémbtuand PTA fees in public primary schools, which
amounted to 62 percent of the average annual expemg@er child at public primary school before UPE
To supplement education costs, the government gedvcapitation grants of Ush5,000 per pupil per
annum for grade one through three, and Ush8,10@remte four through seven. In addition, textbooks
and construction materials were provided and neachers were trained (MOES, 1999). Only four
children per household were eligible for this aestuction initially, but the eligibility was expaed to

all the children in 20032 This nation-wide education subsidy effectively i@al the primary-level gross
enrollment ratio from 70 percent in 1996 to 120ceet in 2009 (UNESCO, 2014), and this increase was
particularly large among girls (Deininger 2003; INraura et al. 2008).

However, the national-level advancements greatlgknhe regional variation in the growth in
educational attainment. UPE is likely to have iased the number of girls completing primary edwocati
in areas with lower completion rates prior to UBE those areas had many more girls to benefit from
We use this regional variation in the expected ll@feUPE benefit, together with the across-cohort
difference in the exposure to UPE, in order to gtilng effect of female educational attainment aiyea
fertility, health investment and child health.

Also, the impact for the fully treated cohorts dsnsubstantially larger than that for the partially
treated cohorts from several reasons. First, @ latgnber of children in the partially treated cabdrad
already paid fees before 1997. Over 80 percenirisfaged 7-13 in 1996 were attending primary sthoo
paying the annual tuition and PTA fees (FigureP2)xticularly, children who were in higher graded ha

shorter period of time to benefit from the UPE. e other hand, most of children aged 4-5 had abt y

12 Other expenses include boarding fees, uniformskfidransportation, food and coaching. Based eJtjanda
Integrated Household Survey 1991.

13 Even in the beginning, the registration limit ofif children per family turned out to be problemdtecause the
definition of a family was unclear (ODI, 2006).



started school. Second, fee abolition could hawe gasitive impact on study environments if parents
became able to afford educational materials dwegotential income effect. Improvement in the gyali

of education might have in turn increased an ingenb continue studying. The fully treated childizre
likely to receive such income effects from grade.obhird, UPE is found to enhance entry to primary
education before age nine among those who wereu® yé¢ age or younger when the policy started, and
particularly strongly for those who were aged &qiGrogen, 2009), which is our fully treated group.
Since delayed entry is associated with a lower gdvdiby of primary completion (Grogen, 2009), the
strong effect on on-time entry for the fully tredtmhorts can help them to finish higher gradeSourth,
about 10 percent of the partially treated cohoetgen attended school or already dropped out of@ckto

a primary-school age (Figure 3). Among the fullyatted cohorts, children who could have become like
these children might have attended school, or dét@it longer thanks to UPE. In fact, the shaneahen
who never attendedchool dropped from 13 percentage points for tmrolled cohorts to 6 percentage
points for the fully treated cohorts, though theglbetween controlled and the partially controttetiorts
was more limited (Figure 3). This suggests thaty avhen fees are abolished from grade one, UPE
induced girls who are least likely to enter schimotlo so, thereby making an important step to aehie

truly universal primary education.

1 This is particularly the case if girls are pressuto stop schooling due to their age of menarEreds and Ambrus,
2008). According to the authors’ fieldwork, seveditrict officials and village chairmen statedtthals from Muslim
families receive this kind of pressure, as somihern are affected by the traditional view thatgate supposed to
marry and leave home once they experience menarche.
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Figure 2: The share of individuals attending scteow out of school by age (UNHS 1996)
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Source: Uganda National Household Survey 1996.

Figure 3. The distribution of the completed yedrsducation for the control and treatment groups
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20 Highest grade completed
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‘- Control cohort ] Treatment cohort ‘ [ Partially treated cohort

Note: Authors’ calculation using UDHS 2001 and 200le height of bar shows the share of women caingle
the respective grade shown on the horizontal axis.

Primary education consists of grade 1-7, lower séany (Ordinary level) education consists of grade.,
higher secondary (Advanced level) education consisgrade 12-13, and grade 14 and higher indicatéary
education.

3. Conceptual Framework
How has UPE changed schooling decisions? In tlusose we discuss a conceptual framework

describing how parents decide the optimal levetaiication for their child. Using this framework, we
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further discuss how UPE differently affects theimjad choice across districts with varying initiavels
of education. Suppose that parents try to maxithiegaenet benefit from sending their child to schddle
optimal level of schooling is achieved by equatihg marginal benefit and marginal cost of attending
another year of schooling (MB and MC in Figureespectively):> We assume that marginal benefit is

decreasing in schooling years as basic skills sschumeracy and literacy tend to yield a higher cét
return (Psacharopoulos, 1981, 1994, 2004yhat is, MB; = F(S;), where Z—Z < 0 and S represents
the number of years of schooling. On the other heuedassume that marginal cost curve is increasing
schooling years. That isV C; = G(S;), where Z—i > 0. As a girl attends school for a long time, she

becomes more able to work and her opportunity ebattending school increases. The optimal level of
schooling,S*, is chosen so thak (S*) = G(S*).

Figure 4. Household Optimization over a Child’s Ealional Attainment

MB MB
MC MC
N A

>
55>8" 7 Years of 7 Sp=S; ! Years of
schooling schooling
A: Low pre-program educational attainment B: High pre-program educational attainment
(High intensity) (Low intensity)

Figure 4 illustrates this optimization processwo tases with different initial conditions. Without

15 For simplicity, assume that parents make educaltionestment decision of each child independently.
We also assume that financial/credit constrainsdud bind investment decision making at primanyoadion level.
16 Qur discussion will hold even if the marginal bneurve is constant over educational level.
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UPE, girls in Panel A face a higher marginal casteslule, which is depicted by a dotted line; MCr Fo
example, they might live in a place that is famira primary school. These girls may also face atow
marginal benefit schedule, which is depicted bgladdine, MB, because non-farm job opportunities a
limited in the surrounding areas. In Panel A, atititersection between MC and MB, poifif indicates
the equilibrium level of educational attainmentheitt UPE.

The optimal level of schooling is chosen in a siaminanner in Panel B, but the level of optimal
schooling in this casek}, is higher thanE; because the marginal cost is lower or marginakfieis
higher than the case in Panel A. In particulalsgim Panel B complete primary education even & th
absence of UPE. This situation resembles relatigelyeloped areas in Uganda before UPE.

UPE is likely to shift the marginal cost line dowena from MC to MC’ in Figure 4 only between the
first and seventh grade since it abolished scheest fonly for primary education. As a result, the
equilibrium point shifts from E; to E;’ in Panel A, increasing the optimal level of scimgifrom S;
to S;'. In contrast, a similar downward shift of the miaad cost curve hardly affects the optimal level of
schooling in Panel BS§ = S;;'). Therefore, these Panels indicate that the avbas initially had a lower
rate of completing primary education are likelgleamonstrate a greater catch-up in educationahattt.

In other words, the intensity of UPE benefit, og tope for improvement, is larger in districts g0
conditions resemble Panel A. Those districts &aylito exhibit a lower counter-factual level ohsoling

in the absence of UPE, which is equivalent&}p in Panel A, compared t&; in Panel B. We assume
that this variation in the counterfactual levelszhooling can be approximated by the share of older
women born in each district who completed primatyaation Intuitively, if few older women completed
primary education prior to UPE in a district, youngmen in the district would have also attainedva |
level of education had there not been UPE. Wehisedgional variation ipre-program completion rates

together with across-cohort difference in the expeso the policy, in order to identify the effe¢female
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education on their adolescent pregnancy, healtstnvent and child health.

4. Data and ldentification Strategy
4.1 Data Sources and Treatment Cohorts

Our analysis mainly draws on the Uganda Demographtt Health Survey (UDHS) 2001 and
2011. The UDHS is nationally representative, reggaross section data containing rich reproductive,
health and demographic information of women agedol189. This includes the history of pregnancy,
health investment and child health. These piece¥a@fmation are extracted for women who were young
enough to be fully affected, i.e., in pre-schooé dfpur and five), and girls who were too old (aged
between 17 and 19) in 1997 when UPE started. Ol 821 observations in UDHS 2001 and 2011, 1476
women fall in one of the treated or control cohautsl live in one of the 35 districts existing ir019702
treated girls born in 1992 and 1993 from the 20DHS and 774 control girls born in 1978 to 1980 from
the 2001 UDHS). When they were surveyed, the tdegitds were aged 18 and 19, while the controkgirl
were aged 21-28. One might be concerned the positive effect of PEpuriously produced because
the differential censoring issue is likely to be rem@evere in the districts with higher pre-program
completion rate, where many women tend to attaireneducation. To ease this concern, we tested the
robustness of our findings by using the dummy \deidor grade 4 completion. This is less likelyb®
an issue when we use the dummy variable for Gramenpletion because over 98% of the women in the
treated cohorts were no longer attending Grade Belmw at the time of the intervied.Our estimates

are qualitatively same under this specificationd @ahus we maintain the continuous educational

17 We would ideally like to measure the outcomeslfertreated group when they were older. Howeveheravailable
DHS, the current treated group is the only cohtbrég were fully benefited from UPE. Thus, we chiafikamine the
adolescent outcomes such as pregnancy before ¢hef 4§.

8 Respondents answered that they were “attendingpciiven if she went to school only one day. Thhis
number is likely to be overstated. The proportibthe fully treated attending Grade 5 or below 8889, and
the proportion attending primary schools was 7%.
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attainment as the main variable of our interesé &thorts aged between six and 16 in 1997 areeamitt
from the main sample because they were only prtigated:®

In addition to this main sample, in order to prakg primary-school completion rate that would
have realized for these cohorts without UPE, we thseecompletion rates among the cohorts that are
several years older than the main sample: women 23e31 years when the policy started. The
information on these older women is based on t194 18&yanda Population and Housing Census (UPHC).
We group them by the district of birth, and comptlte completion rates. Given their age, it is hyghl
unlikely UPE affected their educational attainm&nm.the other hand, their primary-level completiate
is likely to be correlated with the potential gaireducational attainment for girls aged 4-5 in2.89 The
older women in the UPHC were aged 21-25 at the timiaterview. We assign this district-level pre-
program completion rate to the UDHS data usingdibtict of currentresidence. While it is ideal to use
the district of residence around the age to ertkrod, the UDHS does not provide such information.
However, over 92% of women aged 1823tay at the same district as where they were atsagen.
Hence, the degree of attenuation bias due to aljp@sseasurement error in the completion rate stergm

from migration is likely to be fairly small.

4.2 ldentification Strategy: Difference in Differerces
We first study the impact of UPE on girls’ schoglinFor this, we employ a variant of the

difference-in-difference approach where one ofdifierences is represented by a continuous, instéad

19 We exclude women age 14 to 16 in 1997 even ththeghwere not aged for primary school because a non
negligible number of them attended primary schdeéwUPE started, most likely due to grade repetiiod delayed
entry. More than a quarter of women aged 15 angetdent of those aged 16 were enrolled in primenpsl, while
less than 8 percent of women aged 17 were enrollpdmary school (UDHS 1996).

20 |ater, we show that our results are robust taeeof the other age cohorts to calculate the ediattual pre-
program completion rate

21 Based on the Research on Poverty, Environmen@gridultural Technology Study 2012, which is a helusld
survey covering the major regions except for NoFfthe age range of 18-23 is chosen as that is wioemew in the
main sample (born in 1992-93 and 1978-80) were\vigeed in the UDHS.
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dichotomous, treatment varial3teln other words, the inter-temporal change in etlanal attainment
between the cohorts that were and were not exgosSgBE is compared across the districts that differ
terms of the intensity of expected UPE benefit, snead by the pre-program primary-level completion
rate. Similar approaches have been used by Dud@1(? Osil and Long (2008), and Dincer, et al. @01
for examplez?

Specifically, we use the following model as a basel

Sijkt = g + a;Young, + a,preUPE comp. rate; + a3( Young, » preUPE comp. ratej)
+ @ Xijke + AsZjpe + €jre (1)

where S, denotes the number of schooling years of girhidistrict j, in region k, born in year t,
Young, takes the value of one if the girl was aged 4 ar 5997 (as opposed to 17-19 for the control
group), andpreUPE comp.rate; is the share of women born in 1966-70 who were bordistrict j
The average across-cohort change in educationahm@ént is captured by, , and the effect of
differential program intensity is captured by, . While simultaneously controlling for these, the
coefficient of the interaction term between the waoiables, a;, reflects whether changes across cohorts

are systematically correlated with the pre-progpaimary-level completion rate.

22 Theoretically it is possible to conduct the regias discontinuity method comparing the partialgdully
treated cohorts. However, since only two cohortsaailable in the treated cohorts, and also lehgeges are
concentrated among the historically disadvantageasawith the existing data we cannot have enpogler to
detect any significant change between the two grolipvould be good to examine this when future egaof the
DHS become available.

2 As the instrument for educational attainment,rthmber of schools relative to the size of scho@eagopulation
(Duflo, 2001), the value of federal funds disbur@adorimary school classroom construction per zaf@®sili and
Long, 2008), and the number of teachers relatiteeganumber of children of relevant age (Dincealgt2014) have
been used. We have the data on the number of schbagie 6, but it did not accelerate its increpsend around the
time of UPE introduction. This might be becausegbeernment did not commit to new school constauctit
committed to the provision of “construction of laphysical facilities in form of classrooms, laktorées, libraries,
and teachers houses” and expected that “local atigiscand communities would make additional ingspecially in
the form of labour for construction” (MOES, 199@nfortunately, data on the number of classroomk bui
governmental transfer for them are not availablerif they are, they are likely to be jointly debéned with the level
of local contributions.
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Figure 1 illustrates the intuition behind this itilBoation strategy. The dotted line for the coihtro
cohort (called “Control 17-19”) shows the positirgationship between the district level pre-program
completion rates and individual educational attantrfor girls aged between 17 and 19 in 1997. This
implies that, prior to UPE, a smaller proportiongots aged 17-19 (control group) completed Grade 4
the districts with lower pre-program completiorerakhis slope corresponds to coefficiant in equation
(2). Secondly, the solid line for the fully treat@mhlled “Treatment 4-6”) cohorts also shows a {esi
slope, but it becomes flatter than the slope ferabntrol cohorts. The correlation between the gizbe
gap between the two lines and the pre-program pyim@mpletion rate is captured by coefficiemt in
equation (1). Since the gap tapers as the pre-gmogompletion rate increases, it confirms the thigcal
prediction from Section 2 that improvement in edioceal attainment is concentrated in districts with
higher program intensity (lower completion rate%3. a result, the post-UPE cohorts exhibit a smaller
inequality in educational attainment across ditgfic

In addition to the intensity variables, Equatiohi(icludes other factors which could have affected
educational attainment. At the household levelcastrol for the religion of the household heg; ;).

We also control for the district-cohort level coades, Z;;,. This includes the number of governmental

primary schools which existed within the distridbem each cohort was at the age of*siXhus, while

access to schools can vary across districts anortsoland it can particularly improve after therlel of

2 The figure for the years of education (not shoshgws a similar picture, with an indication of gbkes
underestimation in only one district with the highbistorical completion rate (the capital citykafmpala) where
the years of education is higher for the partittated.

25 The availability of schools is unlikely to captuhe impact of UPE package as the government didaramit to
increasing the number of schools when it introdud®dt. In fact, the trend of the total number ofaak neither
accelerated nor slowed down after UPE startedudioy the availability of schools enables us totaarior the
differences in transportation costs across aredi€aimorts. The results however do not change atiakly with and
without controlling for this. The number of scho@dased on the School Census 2006, which isahsus of all the
schools in Uganda and contains information on eabbol. Using the information on the year of essabhent, we
created the panel data of the number of publicash@Vhile this does not include schools which &dsvhen the
sample girls were aged 6 but closed down by 20@&béic school closure is highly unlikely given thigh population
growth rate.
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UPE in previously disadvantaged areas, its impaceéducational attainment is controlled. Also, such
disadvantaged areas might experience dispropotéa@nomic growth due to mean reversion, which
can boost educational investment. To control f@, twe include the district-level share of commigsit
(Local Council 1 or LC1) with a bank branch within its boundaryemheach cohort was around the age
of 14. In addition, the access to health servicegccimprove particularly in the disadvantaged arezer
time, promoting the health and thus schooling olideén there. We control this factor by includiriget
district-level share of LC1s with a public hospitalhealth center when each cohort was aroundgbee a
of 1426 Finally, the effort level of health and family plsing workers might have changed differently in
areas with high and low primary completion ratehjolv is likely to affect fertility and schooling.oT
address this concern, we include the share ofigitlee same district who were interviewed in thevious
wave of UDHS and reported to have been visitedayilfy planning workers in the previous 12 months.
This serves as a proxy for the frequency of visiggamily planning workers for the treated cohavtgen
they were aged 13 or 14 (using the 2006 wave) drehwhe controlled were aged 16-18 (using the 1996
wave)?’

Alternative to the basic specification, in Equat{@h we replace the dummy for the young cohorhwit

A¢, the set of birth year fixed effects. We also i 1, the set of 34 district dummy variables that
existed in 1991 as well as the interaction betwgerand Region,, the set of four regional dummy
variables?® These controls absorb any possible differencesdincational attainment across cohorts and

districts. For example, the nation-wide investrirreéducation is likely to have increased over yglans this

26 We use Uganda National Household Survey (UNHSBE9®1 2006 to measure these district-level varilaled
merge them with the main data. The 1993 data igraed to the control cohorts born between the yefi®78 and
1980, while the 2006 data is assigned to the tleaiborts born in 1993 and 1994.

27 This last control variable cannot be included wivenhave a small sample (Table 6) or when the pusvi
wave is unavailable (Table 2).

28 Four regions include North (Apac, Arua, Gulu, Kitg, Nebbi, Kotido, Lira, Moroto, Moyo); East (Igamglinja,
Kamuli, Kapchorwa , Mbale, Pallisa , Tororo); W@dbima, Kabale, Kabalore, Bushenyi , Kasese, Kigadsllasindi,
Mbarara, Kumi, Soroti, Bundibugyo, Kisoro , Rukimgand Central (Kampala, Kiboga, Luwero , Masakbende,
Mpigi, Mukono, Rakai, Kalangala).
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is captured by the cohort effects. Also, local pubfforts to promote education could have beeongfer in
places with historically low levels of educatiori¥ is captured by the district effects. In additibistorically
disadvantaged regions might have strengthened theitic investment in education over time. Such
heterogeneous trends are also captured by therspexific cohort dummy variableBhus, the identification
assumption is that there was no other time-vaugaobserved factors that started to affect educaltion
attainment more favorably in the districts with Ewpre-program primary completion rates at the same
timing as UPE, after controlling for the districtchcohort fixed effects, regional trends, and distevel
indicators for general economic development andrawvgment in the access to schools and health
facilities. We later shed light on the validity of this asstimp by conducting the same regression exercise for
two groups of girls who were both not exposed tcEWHE a placebo test. The results indicate no effect
supporting the assumption. Finally, the standardrgrare clustered at the level of districts thefiree the

variation of the pre-program completion rate (Bertl, Duflo, and Mullainathan, 2004).
Sijke = Bo + ﬁl( Young, » preUPE comp. ratej) + B2Xijie + BsZjke + 1j + A + Regiony * A,
+ Tijke (2)
In Equation (2), the coefficient for the uninteettiterms cannot be estimated, but the estimatehtor
interaction term is likely to be more reliable. Wee this as our preferred specificatidine estimated

coefficient, B, is likely to largely reflect the impact of UPE.

4.3 Identification: Instrumental Variable Approach
The analysis of the impact of UPE on educatiottairanent can be regarded as the first stage

regression in the instrumental variable method eleelucational attainment is treated as an endogenou

2 The treatment group benefited from Universal SdaonEducation (USE) policy in addition to UPE. Hoxer, as
discussed in Appendix 4, only one out of three abtibenefited from USE, and our estimates generaflect the
impact of UPE.
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variable. We can simultaneously estimate the sectamge where the effects of education on fertility,
health investment and child health are investigatgth the interaction term in Equation (2),
(Young, * preUPE comp. rate;), as an instrument. Specifically, the second stagtion is:

Yiike = Yo + ViSijke + VoXijke + V3Zjie + 14 + A + Region * A + w;jpe (3)

where Y, is an outcome variable, say, the dummy variatdécating whether a girl gives a live birth
before age 18. The instrumental variable methodiireg that the instrument is correlated with the
endogenous variable but not with the error terfadguation (3),u;;x.. The first condition is likely to be
met; as shown later, Craig Donald F-statisticsdat#i that our instrument explain sufficient vagatin
the endogenous variable (Stock and Yogo, 2005).sEleend condition is also likely to be satisfied. A
we control for the district and cohort fixed effgcthe region-specific cohort trends and time-vdria
district-level controls capturing the level of ecomc development, access to health and education
facilities and the level of health outreach aci@at there is unlikely to be a remaining time-vari@ctor
which is correlated with both the historical primaompletion rate and within-region variation iraciges

in outcomes. We will show later that a placebo tesnparing two control cohorts indicates results

consistent with this identification assumption.

5. Results
5.1. The Effect of UPE on the Years of Education
5.1.1 Fixed Effects Model

We start with the results for the effect of UPEfemale educational attainment. Column 1 of
Table 1 shows the results of estimating Equatign The results are consistent with Figure 1, which
depicts the concentrated improvement in educatiatialnment after the introduction of UPE in areas

with a historically low level of education. Firsthe coefficient for the uninteracted pre-program
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completion rate, 10.19, suggests that a 10-pergergaint increase in the pre-program completioa rat
for older women is associated with a 1.02-yeardaase in the years of schooling for the control grou

This association dramatically falls from 10.19 t674(=10.19-5.22) for the fully treated cohorts.

Table 1. The effects of UPE on the years of schgoli

Outcome Years of Schooling
1) ) 3 4) 5) (6)
1 if Born in 1992-1993(young enough 3.19*
to fully treated under UPE) (0.70)
pre-program primary education completion rat&0.19***
(1.68)

1 if Born in 1992-1993*pre-program primary -2.22***  -4.65**  -5.01**  -8.88"*  -9.46**

education completion rate (1.37) (1.02) (1.49) (2.03) (2.06)
1 if Born in 1980-1991*pre-program primary -0.75

education completion rate (1.21)
Craig Donald F-Statistics 1457 20.84 11.26 19.10 21.13 0.38
Number of Observation 1421 1421 1421 1421 1421 4172
District Fixed Effect No Yes Yes Yes Yes Yes
Year of Birth Fixed Effect No Yes Yes Yes Yes Yes
4 Regions*Year of birth Fixed Effect No No Yes Yes Yes Yes
Time variant district characteristics No No No Yes Yes Yes

Cohort providing information on pre-program

primary education completion rate (Age in

1991) 21-25 21-25 21-25 21-25 21-30 21-25
Note: Authors' calculation using UDHS 2001 and 2l specifications control for religion; muslinsatholic, protestant,
and other religion serve as a reference group.r@old-6 controls for the number of government priyrezhool within

the district when and where a woman was at theofgi, district level share of LC1 which has palitiospital or health
center within its boundary and that of LC1 whicls lank branch within its boundary when each agertetas around
the age of 14, and the district share of womehénprevious wave of UDHS who reported to have hésited by family
planning workers in the previous 12 months (agridecator for the level of outreach activities whbe sample girls were
aged around 14). District fixed effect refers todd&ricts existing in 1991. Standard errors atstelred at district level.
Control cohort is women born 1978-1980. *** indieatsignificance at 1% level. ** indicates significa at 5% level. *
indicates significance at 10% level.

In Column 2, we show the results based on our petlespecification in Equation (2). The
inclusion of these controls hardly changes ourltegalitatively, and our instrument consistently
indicates the significant decline in the magnitofiéhe positive correlation between the years of

schooling and the pre-program primary completida.r@his relationship is robustly found even when
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we additionally control for the full interactiongtween the four regional dummies and birth yeagdix
effects (Column 3) and the time-variant controlsl(inn 4), and also when the measure of pre-program
completion rate is calculated from different cobat women in the 1991 UPHC (Column 5). When we
estimate the same regression equation with theafatreated cohort, the coefficient for them also
indicates a decline in the positive relationshifwaen the pre-program completion rate and the y&fars
education (Column 6). However, the decline is angrginally statistically significant, and thus, the
method cannot be used to identify the impact of WitEhe partially treated. Taken together, these
results suggest that UPE improved girls’ schoopagicularly in the districts with low educational
attainment prior to UPE, and as a result, it eqedlieducational attainment across districts in dgan
5.1.2 Robustness Check

However, one might wonder if the results merelya@fmean reversion. In other words, even without
UPE, girls living in the districts with low pre-pgoam completion rates might have shown the same
improvement in educational attainment. To addréss fgossibility, we conduct a placebo experiment.
That is, we check whether we find a similar patteetween the two groups of cohorts that are both
unaffected by UPE, which should be the case ifréselts are in fact due to mean reversion. For this
exercise, we use the data for girls aged 17-188v I(the control cohorts in the main analysis)es t
placebo treatment coho%,and girls aged 30-32 in 1997 as the placebo coritwrts. Both groups are

unlikely to have benefited from UPE since both wEreyears of age or above when it started.

30 As a placebo control cohort, women aged 30-32Bviwere used so that the age gap between thip gralithe
younger group in the placebo analysis (12 yeart)eisame as the gap between the control andtfaliyed groups in
the main analysis. We extract information on the groups used in the placebo analysis from the URBH.. Ideally
we would like to use information for women who waiged 30-32 in 1997 from a previous wave so thet #re in
similar ages at the time of interview as the yourggeup. However, survey rounds of UDHS prior t@2@annot be
used as they lack information on the district afent residence. The district level pre-program plation rates are
calculated using the educational attainment of wobman in 1959-1963, or aged between 34 and 3891.1
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Table 2. Placebo test for mean reversion

Placebo Test (Younger = born in 1979-80, Main Analysis (Younger = born in 1992-93, Control =
Control = born in 1965-67) born in 1978-80)
Dependent Variable: years of schooling

@) 2) 3)
1if Born in 1979-80* -1.13 1if Born in 1992-93* -9.22%x  10.27**
pre-program primary pre-program primary
education completion rate (2.11) education completion rate (1.83) (1.9)
Craig Donald F-Statistics 0.3 25.39 29.15
Number of Observation 956 1475 1475

Cohort providing information on pre-

program primary education completion

rate (age in 1991) 34-38 21-25 34-38
Source: UDHS 2001.

Notes: All specifications control for district fideeffect, single year of birth fixed effect, fowggion-specific cohort trends, the
number of government primary school within theriistvhen and where a woman was at the age oflskict-level share of
communities (Local Council 1) which has public hitelpor health center, and that of communities veithank branch when
each age cohort was around the age of 14. Threentasior the household head'’s religion are alsdrotied, indicating
Muslim, catholic, and protestant. Other religiorsvg as a reference group. District fixed effefgnseto 35 districts existing in
1991. Standard errors are clustered at distrietl I&¥* indicates significance at 1% level. ** inckites significance at 5% level.
* indicates significance at 10% leve

The placebo results suggest no significant chamglee relationship between the district level
pre-program completion rate and individual educsti@ttainment across the two cohort groups (Table
Column 1). This contrasts the main results, whighraported again in Column 2. This implies that th
equalization in girls’ educational attainment dat nccur until the launch of UPE, which in turn yices
suggestive evidence that UPE enhanced equal edaagpportunities. The results in Column 3 show
consistent results even when the cohorts provitheginformation on pre-program completion rate is

changed to women aged 34-38 in 1997.

5.2 The Effect of Education on Adolescent Pregnancy
5.2.1 The Effect of the Years of Education

We now turn to the impact of educational attainnmnadolescent pregnancy. We take advantage
of the exogenous change in educational attainmeuged by UPE and instrument it by the interaction

term between the pre-program primary completioa amd the indicator for the treatment cohorts. Thus
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our discussion thus far serves as the analyslsediist stage regression in the IV method. In &&hlwe
start with the OLS estimates for comparison, wiiigas not control for the endogeneity of girls’ szl
(Column 1). The results show that an additional yéa@chooling is associated with 4.2 percentagetpo
reduction in the probability of giving a live birtiefore the age of 18. The 2SLS estimates are slatlin
and without the region-specific cohort effects ml@nns 2 and 3, respectively. Both results inditiass
an additional year of schooling significantly redsdhe probability of having adolescent pregnahcy.
particular, the results based on our preferredipaton (Column 3) show that attending anothearyef
schooling reduces probability of having a birthdrefthe age of 18 by 7.2 percentage point. Thisdal
as large as 18 per cent of pre-program mean adutmme. The Craig Donald F-statistic for the test
weak instrument is 23.5, fairly large comparedh® ftule-of-thumb critical value.

Table 3. The effects of the education on the pritibabf having the adolescent pregnancy

Outcome: 1 if woman given birth before the age®f 1 oLS TSLS TSLS
) ) 3
Educational attainment in years -0.042%* -0.065*  -0.072***
(0.003) (0.029) (0.021)
Craig Donald F-Statistics N/A 18.97 23.47
4 Regions*Year of birth Fixed Effect Yes No Yes
Number of Observation 1472 1472 1472

Sources :UDHS 2001 and 2011.

Notes: All specifications control for the numbergafvernment primary school within the district wreewoman was
at the age of six, district-level share of commiesi{Local Council 1) which has public hospitahealth center, that
of communities with a bank branch when each agertetas around the age of 14, the district sharearfien in
the previous wave of UDHS who reported to have heésited by family planning workers in the previol®
months (as the indicator for the level of outreactivities when the sample girls were aged aroufdThhe
dummies for the household head'’s religion are atsdrolled, indicating Muslim, catholic and protest Other
religions serve as a reference group. Districtdigéfect refers to 35 districts existing in 199tedtment and control
cohorts were aged 4-5 and 17-19 in 1997 when U&fest and their data were extracted from the UDHS2and
2001, respectively. Standard errors are clusterdistict level. *** indicates significance at 1#¥vel. ** indicates
significance at 5% level.

Comparing Columns 1 and 3, the IV estimate is 42qye larger in the absolute term than the

OLS estimaté! This suggests the response among compliers —wjints would increase educational

31 This might be unexpected if one is concerned athmutinobserved heterogeneity in factors such asetmwld
wealth, academic ability and risk averseness. igiance, if a girl from a wealthy household is nrisk averse, she is
likely to complete primary education without fingedaconstraints and also avoid adolescent pregnakiey, if a girl
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attainment if they resided in districts with highgatential benefit from UPE - is larger than thet ref
girls who would not change schooling behavior by ititensity of UPE benefit. Several previous stsidie
also have found the IV estimates larger than th& @&timates (for examplBreierova L. and Duflo E.
(2004),0sili and Long (2008) and Cygam-Rehm Maeder (201¥8)pgether, the results suggest that girls’
schooling significantly reduces adolescent pregpamtJganda.
5.2.2 The Effect of Grade Completion on Adolescemregnancy

The analysis in the previous section has assumedirtbar relationship between the years of
education and the incidence of adolescent pregn&towyever, there might be a critical grade fromathi
the education effect kicks in. In order to expltris possibility, we examine how the completioreath
grade in formal education affects the likelihoodadblescent pregnancy. This exercise also allows us
examine the robustness of our results to a podsiatecaused by the selective censoring in the st
years of schooling. Specifically, instead of thenter of education years, we use the dummy variable
indicating the completion of each grade in primaglycation (P1-P7 completion), and the first threelg
in lower secondary education (S1-S3 completiong fHsults are shown in Table 4. The results in @alu
1 in Panel A suggest that a girl who completed firs¢ year of primary education exhibits a lower
probability of giving birth before the age of 18wpared to those who failed to complete it. Thed ftage
results, shown in the second raw, indicate thelegg effect of UPE, which is consistent with tlesults
in Table 1. The results are similar for the P2-Bihpletion (Column 2-5 in Panel A and Column 6-7 in
Panel B). This consistency therefore provides ssijyge evidence that a bias caused by the selective

censoring, if any, is unlikely to be qualitativeliter our main findings

with a high innate ability is more ambitious regagdher career, she is more likely to complete priyreducation
without much effort and also avoid pregnancy. Thesmarios point to the possibility that the OL&re@stimates the
true, negative effect of education on adolescesymancy.
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Table 4. The effects of the grade completion orpttadability of having adolescent pregnancy

Panel A: Effects of completion of P1, P2, P3, PAdP5

Endogenous variable 1if 1if 1if Lif Lif
complete P1 complete P2 complete P3 complete P4 complete P5
1) 2) (3) (4) ©)
Marginal effect on the probability -1.05** -0.98** -0.74%** -0.55%** -0.60***
of giving a birth before 18 (047 (0.38 (0.25 (0.18 (0.19
Coefficient of instrument in 1st stage  -0.64*** -0.65*** -0.81*** -0.99*** -0.94***
(0.16 (0.16 (0.22 (0.20 (0.19
Craig Donald F-Statistics 14.38 13.96 10.28 21.11 22.73
Number of observations 1422 1422 1422 1422 1422
Panel B: Effects of completion of P6, P7, S1, SRdaS3
Endogenous variable Lif Lif Lif Lif Lif
complete P6 complete P7 complete S1 complete S2 complete S3
(6) (7) (8) 9) (10)
Marginal effect on the -0.74** -0.60** -0.6€* -1.27* -1.42%
probability of giving a birth before 18 (0.32 (0.28 (0.32 (0.76 (0.73
Coefficient of instrument in 1st stage  -0.75*** -0.90*** -0.86*** -0.47* -0.40**
(0.18 (0.22 (0.25 (0.21 (0.16
Craig Donald F-Statistics 16.24 15.34 10.07 3.97 5.35
Number of observations 1422 1422 1422 1422 1422

Sources: UDHS 2001 and 2011

Note: This Table shows the 2SLS estimates withirtsgument of the interaction between the dummyakéde indicating being born in
1992-93 (young enough to be fully treated by URig) the pre-program primary education completioa.r&br more details about the
specification, see the notes for Table 3. *** iraties significance at 1% level. ** indicates sigrafice at 5% level. * indicates
significance at 10% level.

In addition, the analysis of the completion of seeondary level education sheds light on whether
UPE affects the entry into secondary schooling. rEselts based on the completed years of schowling
Table 2 suggest that UPE induces some girls tinagtane secondary educatinThe results in Table 4
provide similar implications; that is, UPE promotbge enrolment in the first year of lower secondary
school, which reduces the probability of havingladcent pregnancy (Column 8). However, the impact

of S2 and S3 completion is unlikely to be identfigs the first stage results are weak (Columnsd9 an

32 Based on the coefficient in Column 3 in Table®222), a one-standard-deviation increase in theppsgram
primary education completion rate (0.18) is asdediavith a 1.66 year increase in girls’ years dfosting. Adding

this increment to the mean pre-program educatiattainment (5.92), the average number of yearstaaing
reaches 7.58 years for the treated, which correfsptanthe middle of the first grade in secondanycation. With some
variance around the mean, these results are ligalgflect that some of the treated girls compldbexfirst few grades
of secondary education.
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10)33
5.2.3 The Effects of the Years of Education on Age Marriage and Contraceptive Use

The results thus far have shown that female edutagduces adolescent pregnancy. Next, we
analyze whether this was achieved through an isergecontraceptive use, abstinence and/or miscgri
and abortion. First if education promotes abstieernie onset of sexual activities is likely to gela
However, there is no evidence for the probabilithaving the first sexual intercourse by the agémf
..., 18 to decline with education (Panel A, Table Gh the other hand, improvement in educational
attainment can delay the age at the first marriagd,the results in Panel B suggest that this fiadhthe
case. The decline in the probability of marryingtbg age of 15-18 is almost identical to the declm
the probability of giving a birth before the agel&-18 (Panels B and C, Table 5). In addition, imd f
that education increases the current use of modentraceptive methods, in particular pills but not
condoms (Columns 1-3, Panel &)While we do not have information on the past useonitraceptives,
to the extent that current use is correlated watt pse, the results are indicative of the rolesraoeptives
played in delaying the first pregnancy. On the canyt education does not reduce the chance ofiahort
or miscarriage (Column 4, Panel D). If we assunedribidence of miscarriage was unchanged, thetsesul
suggest that abortion was not the major pathwayutiivr which female education reduced adolescent

pregnancy?® Taken together, the results indicate that femdileation reduces adolescent pregnancies by

33 Results using the completion of grade S4 or higisehe outcome are qualitatively same as thoselirmns 9 and
10.

34 Modern contraceptives include 11 methods — RilD | Injections, Diaphragm, Condom, Female Stetiikeg Male
Sterilization, NorplantTM or implants, Lactatiorahenorrhea, Female condom, and Foam/jelly. Othérade
include Periodic Abstinence (Rhythm), Withdrawahstinence, Folkloric methods and others. We asgbatevomen
who have never had sexual intercourse have needraisondom. Even when we limit the sample to theen who
have ever experienced sexual intercourse, ourtsaghain qualitatively unchanged. Also, the residmain
insignificant when the outcome is changed to theaisany method of modern contraception.

35 There was another factor which could have causededuction in adolescent pregnancies. In 20@7athendment
to the Penal Code Act introduced more stringentgbuments to performing a sexual act with a persba is below 18
years of age. For instance, performing a sexuadilstsuch under-aged persons can lead to lifeisnpment, and if
the person is below the age of 14 years, deathtgeBince our treated cohorts were 14 and 15 yaldrs 2007, their
chance of pregnancy due to defilement could haea beduced thanks to this amendment. Howeverisifidiv change
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delaying marriage and possibly promoting moderrtre@eptive use.

Table 5. The effects of education on the timingheffirst pregnancy, marriage and sexual inter@urs

A: Effect on the onset of sexual intercourse

1 if a woman had the first sexual intercourse
before the age of 18 before the age of 17 before the age of 16 before the age of 15

Educational attainment in -0.03 -0.04 -0.02 -0.03

years (0.02) (0.03) (0.02) (0.02)
Craig Donald F-Statistics 26.74 26.74 26.74 26.7
Number of Observation 1417 1417 1417 1417

B:Effects on the age at the first marriage

1 if a woman got married
before the age of 18 before the age of 17 before the age of 16 before the age of 15

Educational attainment in -0.07*** -0.07*** -0.04*x** -0.04x**

years (0.02) (0.02) (0.01) (0.01)
Craig Donald F-Statistics 23.65 23.65 23.65 23.6
Number of Observation 1472 1472 1472 1472

C. Effects onthe age atthe first pregnancy

1 if a woman gave birth
before the age of 18 before the age of 17 before the age of 16 before the age of 15

1) ) (3 4)
Educational attainment in -0.072%** -0.045%** -0.034*** -0.021**
years (0.021) (0.016) (0.014) (0.010)
Craig Donald F-Statistics 23.47 23.47 23.47 23.4
Number of Observation 1472 1472 1472 1472
D: Effects on contraceptive use
1 if used modern : . . 1 if ever terminated
. 1 if used condom 1 if used pill
contraceptive . : pregnancy by
) during last sexual  during last sexual :
method during last . : abortion or
: intercourse intercourse ; .
sexual intercourse miscarriage
Educational attainment in 0.050* -0.010 0.030*** -0.016
years (0.023) (0.016) (0.007) (0.019)
Craig Donald F-Statistics 21.8 21.8 21.8 23.47
Number of Observation 1235 1235 1235 1472

Sources: UDHS 2001 and 2011

Note: This table shows the 2SLS estimates for ffeeteof the number of years of completed schoglimigere the excluded
instrument is the interaction between the dummjatée indicating being born in 1992-93 (young enotmbe fully treated by
UPE) and the pre-program primary education comgeatate. In Column 1-3, Panel D, sample is limiedvomen who have ever
had intercourse. Mean of age at the first peridti&. For more details about the specification,the notes for Table 3. ***
indicates significance at 1% level. ** indicategrsficance at 5% level. * indicates significancel 886 level.

These results are somewhat different from Keat&4P@&hich does not find change in the age of

is the only factor reducing the total number ofladoent pregnancies, it is likely that a largeuibn is found among
very young girls and a smaller reduction for olgels. Nevertheless, the effects on the probabilftpregnancy before
the age of 14 and 13 are smaller (with the coeffits of 0.031 and 0.015, respectively), and ldi@epregnancies
under 19 years of age (with the coefficient of 8)0These estimates are all significant (not regabrt
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marriage. This might be that adolescent marriagemsentrated among girls who never attend school o
drop out of it early on, thereby failing to bendfdm UPE in the partially treated cohorts. Equevdlgirls

in the fully treated cohorts however are more kel be induced to attend school or continue sahgol
longer as fee abolishment applies from grade ongh® other hand, similar results are found inctier

studies from Kenya and Malawi (Duflo, et al., 208&jrd, et al., 2010; Duflo, et al, 2015).

5.3 The Effects on Maternal and Infant Care Use an€hild Health

While we have shown that education reduces adotepregnancy and marriage, still one third
of the treated women gave birth before the age8oChn education help those mothers to providebett
health investment for their children? We now exaertime impact of female education among those who
gave birth by the age of 18 on health investmehabi@r measured by the utilization of maternal and
infant care as well as on the health status oficénl measured by the infant mortality and curnecitience
of illness. Since the age of the first pregnanclpvger for the controlled and in areas with higpee-
program completion rates, there are many more saoipldren in these groups. In order to balance the
sample size across these comparison groups, wanbsthe first-born children.

The results in Panel A, Table 6 show that educatethers are more likely to receive delivery
assistance by a doctor (Column 1), and deliverfatspital (Column 23 They are also more likely to

have their child vaccinated for BCG, but not PdidColumns 3 and 4. This might because BCG

3% We define medical professionals to include (1)tdod2) nurse/midwife, (3) private medical assistand (4)
private nursing aide. The rest of the respons@pgtare: (5) traditional birth attendant, (6) riekat(7) friend, and (8)
the others. We define hospital to include (1) gowgent hospital, and (2) private hospital/cliniceTiest are (3)
respondent’s home, (4) traditional birth attendam¢me and (5) other home, (6) government heatitecq7)
government health post, (8) other public, (9) oftrérate medical facility and (10) others.

87 Among several types of vaccinations, we focus @®&Band the first dose of polio (Polio 0), which aupposed to
be taken at a very early stage of infants’ liva{dh or first contact for BCG, and at birth oitkin the first two
weeks for the first dose of Polio drops), in ortitekeep a reasonable sample size. The other vaicriaapecified by
the Uganda National Expanded Programme on Immuoizate: DPT combined with Hepatitis B and Haemlyshi
influenza type B (DPT-HepB+Hib), Measles, and lateses of Polio. DPT-HepB+Hib is supposed to beriad 6
weeks or first contact after that age and thenrmheece times with a 4-week interval. Measles is ssppdo be taken
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vaccination is recommended to be given at birth¢lvban be facilitated as more women choose teeieli
at modern facilities.

Table 6. The effects of maternal education on healtestment and child health
Panel A: Effects on formal maternal care use andfamt vaccination

1 if delivery was 1 if deliver at o . . . .
Outcome assisted by a medical modern health Lif Ch”d. ha(_j polio 1 if a child r_ece_|ved
. . vaccination BCG vaccination
professional facility
1) (2) 3) (4)
Year of schooling 0.15* 0.15* -0.043 0.086***
(0.07) (0.07) (0.05) (0.03)
Craig Donald F-Statistics 11.47 11.76 10.88 10.87
Number of Observation 630 626 554 553
Panel B: Effects on child mortality and iliness imdence
lifdied before1  1ifdied before ~ ~Tdisposeof — - Lif suffered from
Outcome youngest child’'s diarrhea during last
month 12 months .
stools to latrines 2weeks
1) 2) 3) (4)
Year of schooling -0.024 -0.054** 0.129%** -0.07
(0.02) (0.03) (0.04) (0.05)
Craig Donald F-Statistics 10.67 11.01 17.26 11.79
Number of Observation 625 49€ 801 55¢&

Sources: UDHS 2001 and 2012

Note: This Table shows the 2SLS estimates withrtieument for female education being the intecactietween the
dummy variable indicating being born in 1992-93uiyg enough to be fully treated by UPE) and thegogram primary
education completion rate. The sample is limitethtofirst-born children. In Panel B, it is furtHamited to children aged
1 month or older (Column 1), 12 months or olderl(@m 2) and alive at the time of interview. Coluis based on the
sample of mothers living with a child under the afi&. For more details about the specificatior, the notes for Table 3.
Standard errors are clustered at district level.iritlicates significance at 1% level. ** indicatsigificance at 5% level.

* indicates significance at 10% level.

The probability of death before the age of 12 meralso falls by 5.4 percentage points for the céiid
of women with an additional year of completed etioca(Column 2, Panel B). Since the probability of
death within one month remains unaffected (Colunmiaternal education is likely to reduce deaths
between the ® and 12' month. Since BCG vaccination is shown to have “specific effects,” or the

impact of reducing overall mortality on top of itde of reducing the case of tuberculosis in the f-12

once at 9 months or first contact after that agdioRL is supposed to be taken at six weeks drdwatact after that
age, then two more doses with a 4-week intervab(iRkc of Uganda, 2011). When we analyze the impadhese
other types of vaccinations for children old enotmltake them, no significant results are foundample is too small
to estimate the IV model.
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months of life (Higgins, et al., 2014), a possil@eplanation for these results is that improved
immunization take-up protected the infants. Als@reneducated mothers dispose of the stools of their
children to latrines or toilets (Column 8).Though the incidence of diarrhea is unaffected@ao 4),

this might indicate a better sanitary condition ¢bildren. On the other hand, education is not ¢otm
reduce other types of sickness (cough and fevdsp,Avhile educated women’s households are more
likely to own a mosquito net, their children aremore likely to sleep under it (not reportétlJTaken
together, promoting female education not only reduadolescent pregnancy but also promote somdahealt
investments when they become pregnant, and asult, ieeir children benefit from improved survival

rates.

5.4 Pathway through Which Education Improves the Rproductive and Health Outcomes

A natural next question is how education delaysrismge and pregnancy and improves child
survival. As discussed in Introduction, the literat has suggested at least six channels througthwhi
female education affect the reproductive outcort®shuman capital effect, (2) incarceration eff¢8),
knowledge improvement, (4) decline in fertility feeence, (5) assortative mating, and (6) improved
bargaining power within couples. Regarding the degsaffecting child health, (1) human capital efffe
and (5) assortative mating in terms of educati@nli&ely to increase the amount of resources abkla
to children. Also, (1) human capital effect and KApwledge improvement are likely to help mothers t
better investment in the health of their childremeell. This section examines each of these patbway

First, the results in Table 7 show that educatmproves literacy (Column 1, Panel A). While the

%8 The outcome takes the value of one if the chiletusilet or latrine, or stools were put/rinseaitdilet or latrine.
Other options include that stools were put/ringed drain or ditch, thrown into garbage, buriedljhethe open, and
others.

39 This might be partly due to a still low probalyilif sleeping under a net. It is at 2 percent ierwhole sample and
7 percent for children living in households witbed net. The impact on anthropometry (e.qg., hdghage and
weight for height) is difficult due to a high ratémissing values.
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impact on the probability of working in any sectar being employed by someone other than family
member is insignificant (Columns 2 and 4), the iotpan the probability of working in the non-
agricultural sector is of marginal significance lwithe p-value of 0.11 (Column 8).Thus, education
seems to improve human capital measured by litefadyit has not led to significantly different @b
which might be due to the fact that the treatedstiteyoung at ages of 18 and 19. This suggests th
education effect on child health through an inoegasown income is limited.

Second, while we cannot directly test the incattemaeffects due to the lack of data on time
allocation or the age at school completion/drop-siice Ugandan students must stay school from 7am
to 5pm every weekday with adult supervision, ihaural that a girl who spends longer years in scho
has much less time, opportunity and desire to daksek of pregnancy. Together with the fact thearigj
of women attended school when they were 13t1tfie incarceration effects of education are likelype
one of the probable channels through which educaliglayed marriage. However, to the extent the
negative effects on pregnancy and marriage lashélage of 19 when most girls are out of schotbler
channels are likely to have played roles as well.

Third, there is some evidence that women becangatteer information from media and became
more knowledgeable about reproductive issues. 8hdts in Panel B, Table 7 show that educated women
are more likely to read newspaper and listen tadgor(Columns 1 and 2). They are also more likely t
have heard about family planning in the previousnsonths through these media (results not shown). |
addition, educate girls are more likely to know timaing of ovulation and the source of condoms

(Columns 3 and 4). While these outcomes are fan ttee comprehensive description of knowledge which

40 The impact of primary grade completion on workhia non-agricultural sector is significant (noteepd). Non-
agricultural job categories include professionalitécal/managerial, clerical, sales and servidéied manual, and
unskilled manual, and exclude the two other caiegotagricultural-self employed” and “agricultuirainployee.” The
excluded categories other than working for somesee are working for family member and being seipyed.

41 About 90 percent of the treated were attendingaicht the age of 13 and 14, and about 60-70 peoféhem were
at the age of 16 and 17 (Panels A and B, Appendbtel4).
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can be improved by education, the results mightiken to indicate that education enables girls/taca
adolescent marriage and pregnancies through imgravewledge.

Fourth, we find that education alters female figytpreference. The results show the ideal number
of children declines by 0.13 with an additional gdeted year of schooling (Column 1, Panel C). This
consistent with the theory that an educated mqibefers fewer births or delays the start of repotidn
as their children tend to survive longer (Becket bawis, 1973). Thus, lower fertility preferencdiiely
to be one of the important factors contributinghte delay in the first marriage and pregnancy. Troeye
with the knowledge of reproductive issues, it sodikely to contribute to the increase in the amntoaf
resources available per child.

Fifth, assortative mating could augment the incaffiect on child height if educated women are
married to educated men. It can also affect tHebgtween education and pregnancy if educated women
are married to men with lower fertility prefereneghich can overwhelm the possibly positive income
effect of the partner’s education on fertility (Betan and Rosenzweig, 2002). The results indicate th
improvement in female education has no significamgact on her partner’s age, education and fertilit
preference (Columns 2-4, Panel C). Hence, unligecise for Indonesi8igierova L. and Duflo E., 2004)
assortative mating is unlikely to be the main cletihrough which education affects early fertilgyd

child health in Ugand&.

42 Most of the partners belong to the partially teelagroup as they are six years older than thentiez@itwomen on
average, and this group did not experience a sigmif increase in education (Keats, 2014).
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Table 7. The effects of education on labor suggigwledge, fertility preference, bargaining powed assortative
mating

A: Effects on literacy and work

() 2 3) )
- 1 if currently 1 if working in non- L it employed by
1 if literate : . someone other than
working agricultural sector .
family
Schooling Year 0.076*** 0.017 0.062 -0.001
(0.018) (0.03 (0.04 (0.04
Craig Donald I-Statistic: 20.0C 23.47 18.53 18.62
Number of Observation 1446 1472 883 884
B: Effects on knowledge and information gathering
L 'f. I|s_tened to 1 if read newspaper Lif knows the t_|m|ng 1 if knows the source of
radio in last 12 . of ovulation in
in last 12 months male condom
month: ovulatory cycl
Schooling Year 0.075** 0.058*** 0.047*** 0.035**
(0.03) (0.02) (0.02) (0.02)
Craig Donald |-Statistic 26.75 23.77 23.30 23.38
Number of Observatic 1472 1467 146¢ 1471

C: Effects on fertility preference and partner's enacteristics
1 if partner wants

Ideal number of the larger number of Partner's age Partner's educational
children children than 9 attainment
respondent
Schooling Year -0.12* -0.058 -0.006 0.33
(0.07 (0.04) (0.35) (0.23)
Craig Donald |-Statistic 21.27 12.44 13.9€ 19.15
Number of Observation 1447 552 836 902
D: Effects on bargaining power
1 if awoman can . 1 if woman thinks that
Acceptance of L. 1 if woman can make . .
L make a decision on o o refusing sex with
domestic violence her medical expensea dec_|5|on to Vlslt her husband is justified if he
by a husband (0-5) family or relatives J
alone has other woman
Schooling Year 0.co4 0.017 0.001 -0.077***
(0.15) (0.035) (0.04) (0.03)
Craig Donald F-Statistics 19.59 18.84 18.84 23.98
Number of Observatic 88¢€ 90€ 906 91z

Saurces UDHS 2001 and 20:

Note: This table shows the effects of female edoain factors which can eventually improve repicithe and
health outcomes, using 2SLS with the instrunfientemale education being the interaction betwdendummy
variable indicating being born in 1992-93 (youngegh to be fully treated by UPE) and the pre-progpaimary
education completion ratEor more details about the specification, see tesfor Table 3.

In Panels C and D, we limit the sample to women e ever been in union. In Panel D, to measwepaance of
domestic violence committed by her partner, respotaiwere asked whether beating by her partnesisigd if
she: goes out without telling him, neglects thdédrbn, argues with him, refuses to have sex with, liind burns the
food. We use the number of cases in which “Yes” elassen. To measure women’s decision making paveetjse
the question of whether she has a final say ofolf@ving matters: her health care, making largadehold
purchases, making household purchases for dailysneesits to family or relatives. All the outcomasdicate no
impact, and the estimate in the case of her healis shown as an example.

Standard errors are clustered at district level.iritlicates significance at 1% level. ** indicatgignificance at 5%
level. * indicates significance at 10% level.
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Finally, the reduction in female fertility prefemmay not realize perfectly unless women have a
final say on contraceptive use or the timing arefjfiency of sexual intercourse. To address this last
channel, we examine the education effects on sigmersies for the wife’s bargaining power amongg@o
who have married: acceptance of domestic violecenditted by her partner, whether she can make a
decision on various household matters, and whesher can refuse sex with him under certain
circumstances. To the extent that these proxiagsept female bargaining power, our results aredix
(Panel D). Also, itis found that education doeserourage the use of condoms, which is usuatiided
by men, but increases the use of pills, over winoman have more control (Panel D, Table 5). Thus, i
is somewhat inconclusive whether education redtreetikelinood of adolescent pregnancy by allowing
women to say no to sex or to ask her partner tcastaceptive.

In sum, we find some evidence for both human chaitd incarceration effects. We also find that
education lowers fertility preference and equip weomwith better knowledge about reproductive issues.
On the other hand, it is unlikely in the Ugandasecthat education promotes assortative mating gl

is mixed for the education impact on female bargaipower in marriage.

5. Conclusion

In this paper, we have investigated whether promgdiémale schooling affects adolescent
fertility, health investment behavior and the healtatus of their children. In order to overcome th
endogeneity of educational attainment, we instrurtemth the across-district and inter-cohort
variation in the intensity of expected benefit frifganda’s UPE, which abolished a substantial dart o
the schooling costs in 1997. We have shown thaidalitional year of schooling reduced the probapilit
of giving a live birth before the age of 18 by I&qent (7.2 percentage points) in Uganda. This

reduction was achieved through the delay in magraagd possibly also through an increased use of
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pills, though not condoms. On the other hand, eeithe timing of sexual debut nor the likelihood of
miscarriage or abortion changed. We have also shbatreducated women are more likely to practice
better health investments such as the use of fadelalery care and the vaccination for infants.aAs
result, their children are less likely to die betwehe 2¢ and 12" month of their lives.

In addition, we have comprehensively investigatedmhechanism through which education
make these changes. First, we find that femaleagucreduces their ideal number of children and
improves knowledge about reproductive issues. Tfagers are likely to have contributed to the
decrease in adolescent pregnancy and improvemdeiatth investment and thus child health. Second,
we find some evidence suggesting that both incatioer and human capital effects were at work. For
the incarceration effects, the majority of wometeraded school when they were in the age range for
which the reduction of early pregnancy was fourat.the human capital effects, education is found to
raise literacy. On the other hand, evidence isnokesive whether education influences female
bargaining power within marriage, and no evidersc®und for assortative mating. As Dincer et al.
(2014) discusses, it might take more time to chaogeal customs such as attitudes towards spouses
and marriage patterns. These results imply thatddition to the two effects (incarceration and ham
capital effects) that have been discussed maintiapathways through which education lowers
fertility, its impact on fertility preference anshéwledge gain are likely to be important channels
explaining the influence of female education. Tikikely because the partners are on averageesirsy
older than the fully treated group.

Taking a broad view of the findings, they implyttiae benefit of female education is not
limited to the advancement in human capital andr&utabor force, but includes the reduced risk of
adolescent pregnancy, better health practices aalthirer babies. This underscores the importance of

considering the widespread benefits of female ettluta shaping the policy and institution influemg
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educational attainment. It would be fruitful futuesearch to examine how these benefits evolvieeas t
children of these women grow up and whether ttaras attitudes change in the long run. It would be
also important to investigate the external validitghese findings, particularly given the receent of

developing countries adopting UPE.
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Appendix Table 1: Summary statistics faregnancy, marriage, abstinence and educatioaahmgnt
Control group Treatment group

Variable Mean S.D. Mean S.D.
Timing of the first birth

1 if gave live birth before the age of 18 0.40 0.4 0.26 0.44
1 if gave live birth before the age of 17 0.27 0.44 0.14 0.35
1 if gave live birth before the age of 16 0.15 60.3 0.08 0.28
1 if gave live birth before the age of 15 0.06 0.24 0.03 0.18

Timing of marriage

1 if got married before the age of 18 0.49 0.50 0.32 0.47
1 if got married before the age of 17 0.38 0.49 0.22 0.41
1 if got married before the age of 16 0.25 0.43 0.11 0.31
1 if got married before the age of 15 0.14 0.34 0.06 0.23

Timing of first sexual intercourse

1 if had the first sexual intercourse before the afy18 0.69 0.46 0.57 0.50
1 if had the first sexual intercourse before the afy17 0.55 0.50 0.42 0.49
1 if had the first sexual intercourse before the afy16 0.38 0.49 0.26 0.44
1 if had the first sexual intercourse before the afy15 0.20 0.40 0.14 0.35

Educational Attainment
Years of education 5.92 4.10 6.82 3.21
1 if completed primary education 0.40 0.49 0.52 0.50

Individual level characteristics

1 if muslim 0.17 0.37 0.17 0.38
1 if catholic 0.41 0.49 0.40 0.49
1 if protestant 0.37 0.48 0.27 0.45

District level characteristics
Share of women born 1966-70 and complete primangatibn 0.39 0.13 0.39 0.18

District-age cohort level characteristics*

Number of government primary school at the agexof s 323.98 135,51 362.94 181.41
Share of LC1 with public hospital/health centerhiitits boundary 0.08 0.09 0.07 0.07
Share of LC1 with bank branch within its boundary .00 0.03 0.01 0.03
Number of observation 770 702

Note: Authors' calculation using UDHS 2001 and 2011

* All the district-cohort level characteristics aeken from the 1993 and 2006 UNHS. The 1993 dataiges the
information when the controlled were aged 13-15])ewviine 2006 data provides the information whenttbated were
aged 13-14. The availability of a bank was askeetiver with the availability of government agencmsoperatives
and money lenders in 1993, while it was asked twgatith the availability of microcredit institutio
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Appendix Table 2: Summary statistics fathway outcomes
Control group

Treatment group

Variable Mean S.D. Mean S.D.

Contraceptive and abortion

1 if currently using modern contraceptive method 230. 0.42 0.12 0.32
1 if currently using condom 0.07 0.25 0.05 0.22
1 if currently using pill 0.05 0.22 0.01 0.08

1 if ever terminated pregnancy by abortion or misage 0.16 0.37 0.06 0.25

Human capital effects

1 if literate 0.25 0.43 0.37 0.48

1 if currently working 0.67 0.47 0.53 0.50
1 if employed by other 0.26 0.44 0.26 0.44
1 if working in non-agricultural sector 0.52 .50 0.59 0.49

Fertility preference

Ideal number of children 4.14 1.47 4.20 1.58
Ideal number of boys 1.67 1.03 1.78 1.00
Ideal number of girls 1.79 1.12 1.90 1.07
Ideal number of children of either gender 0.69 1.64 0.52 1.55

Women's bargaining power

Numper of conditipns_ gnder which hitting by her basd is 1.97 154

considered to be justified (0-5)* 1.60 1.60

1 if wife can refuse sex if her partner has otheman 0.82 0.39 0.76 0.43

1 if wife can make a decide on: 0.60 0.49 0.52 0.50
health care expenses for herself 0.29 0.45 0.49 0.50
visits to family or relatives 0.52 0.50 0.46 0.49

Knowledge

1 if listened to radio in last 12 months 0.64 0.48 0.71 0.46

1 if read newspaper in last 12 months 0.17 0.41 0.21 0.41

1 if knows the timing of ovulation in ovulatory dgc 0.22 0.41 0.12 0.32

1 if knows source of male condom 0.69 0.46 0.76 0.43

Partner's characteristics

Partner's age 28.55 5.60 24.72 4.60

Partner's educational attainment 7.23 3.91 6.99 3.80

1 if partner wants fewer children 0.07 0.27 0.11 0.31

Note: Authors' calculation using UDHS 2001 and 2013%ee Appendix 3 for more details.
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Appendix Table 3: Summary statistics &hild health

Control group Treatment group
Variable Mean S.D. Mean S.D.
Delivery care and neonatal care use
1 if a mother received delivery care by a medicafgssional 0.66 0.47 0.73 0.44
1 if a mother gave a delivery at health facility 0.66 0.47 0.73 0.45
1 if a child received
BCG vaccination after birth 0.88 0.32 0.94 0.23
Polio vaccination after birth 0.45 0.50 0.67 0.47
Child mortality
1 if a child died before
the age of 1 month 0.06 0.23 0.04 0.21
the age of 12 months 0.11 0.31 0.08 0.27
1 if dispose youngest child’s stools to latrines 0.74 0.44 0.68 0.47
1 if a child suffers from diarrhea during last 2eke 0.13 0.34 0.28 0.45
Number of observations 356 274

Note: Authors' calculation using UDHS 2001 and 2011
Samples are the first birth of respondent in thenraaalysis.

Appendix: The distribution of girls by the gradéeaided in 2005, 2009, and 2012

As the number of children completing primary edigratincreased, Ugandan government
launched Universal Secondary Education (USE) paic3007, abolishing the tuition in public
secondary schools. In order to be eligible for,thramary school pupils had to sit in the final
examination conducted at the end of primary schaléd Primary Leaving Exam (PLE) after 2006, and
obtain the aggregate score of less than 32 (snsltges indicate better performance). Without dalay
school entry and grade repetition, the fully trdatehorts are supposed to have sat in the PLE in or
before 2006, and thus they are not eligible for USE

While some of them could have sat in the PLE &@£6 due to delayed entry and/or grade
repetition, the descriptive statistics of the grattended show the probability of benefiting froi8E
policy is at most one in three. Table A3 indicatest at least two thirds of the treated did notdfién
from USE policy. Panel A, B and C depict the shtafre/omen born in 1992 and 1993 by the grade

attended in 2006, 2009 and 2012, respectively006216 percent of those born in 1992 were already
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attending secondary school and 14 percent werattestding any school. Since USE policy affected
students who sat in the PLE in 2006 or later, tf&8spercent of women were unlikely to have benéfite
from USE policy. While the remaining 70 percentvamen who were still in primary school could
have proceeded to secondary school after 2007 Basteows that only about 23 percent of women
born in 1992 and 1993 were in grade S1-S3 in 280&e of these girls are likely to have entered
secondary school before USE policy started andatepegrade at the lower secondary level. Hence, the
share of the treated exposed to the USE policy®@2s likely to be at most 23-24 percent. For dabou
29 percent of women born in 1992 and 47 percetitagfe born in 1993 who were still attending
primary school, Panel C indicates that only 5 paetreed 13 percent of the two respective cohortewer
in grade S1-S3 in 2012. Therefore, the share of evoantering lower secondary school by 2012 is
likely to be at most 28 and 37 percent for womembo 1992 and 1993, respectively. Though theee is
small fraction of women still in primary school2012, it is likely to be uncommon for them to prede
to secondary school later because they would bel8/gears of age, and opportunity costs of attandi
school would be very high. In summary, the avedgee of USE beneficiaries among the treated is at
most 33 percent, or one in three.

One might also wonder whether the expected beinefit UPE and USE could partially offset
each other. While areas with high pre-program pryat@vel completion rate have lower potential to
gain from UPE, they might benefit more from the USHicy because of job opportunities which
reward secondary education in the areas. If thisedcase, the net benefit from UPE and USE condbine
becomes similar across areas with differentialgygggram primary completion rates. As a result, the
impact of UPE on the number of years of schoolorghe first stage coefficient, is likely to be &éal
towards zero. This tendency is likely to be lafgeroutcomes indicating the completion of higher

secondary grades. This is indeed confirmed byiteedtage results in Table 4 (Columns 9 and 10).
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Thus, the combined impact of UPE and USE poligasiclear on the completion of higher secondary
grades. However, the negative and significant efiéthe IV on S1 completion (Column 8) indicates
that, for this grade, the equalizing effect of UiREninates the possibly opposite effect of the USE
policy. It might be that UPE induced girls to sedary school, though it did not lead to continued

secondary education. Thus, our results are likehgtiect the impact of the UPE, not USE, poligy.

Appendix Table 4. Share of treated women who adrehch level of education in 2006, 2009, 2012

Panel A: Distribution of women born in 1992 andi8B8attendance status in 2006

Birth year Age in 2006 P1-P7 S1-S3 S4-S6 College t ditending Total
1992 14 394 88 - - 80 562
(0.70) (0.16) - - (0.14) (1.00)
1993 13 517 47 - - 58 622
(0.83) (0.08) - - (0.09) (1.00)
Panel B: Distribution of women born in 1992 andi®B8attendance status in 2009
Birth Year Age in 2009 P1-P7 S1-S3 S4-S6 College t dttending Total
1992 17 95 75 31 - 126 327
(0.29) (0.23) (0.09) - (0.39) (1.00)
1993 16 198 100 19 - 103 420
(0.47) (0.24) (0.05) - (0.25) (1.00)
Panel C: Distribution of women born in 1992 andt8Battendance status in 2012
Birth Year Age in 2012 P1-P7 S1-S3 S4-S6 College t dttending Total
1992 20 17 22 43 27 351 460
(0.04) (0.05) (0.09) (0.06) (0.76) (1.00)
1993 19 19 27 47 17 103 213
(0.09) (0.13) (0.22) (0.08) (0.48) (1.00)

Note: Authors' calculation using Uganda Nationalbkehold Survey 2006, 2009, 2012.
Share of women born in the same year and atterediol level of education is shown in bracket.

43 One might consider separately estimating the impldPE and USE, using the share of women conmgleti
secondary education together with the share of wornenpleting primary education prior to UPE asitfséruments.
However, results become unreliable because ofttbegscolinearity between the two instruments. Aitph it would
be interesting, distinguishing the effects of URaf USE policy is out of the scope of this study.
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