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Improving access to education is a key to econaenvelopment in Africa. Governments
have attempted to make education more accessibleducing user costs. However,
rigorous empirical literature on the effectivenessuch attempts is particularly scarce.
Thus, this dissertation aims to bridge the gapha literature, examining the free
education policy of Uganda in terms of its effemtseducation and health outcomes.

The present examination of the effects of free sdany education on students’
access, student body composition, learning envisstipand achievement indicates that
it is effective in boosting secondary school grddsalt also emphasizes that private
schools play an important role in expanding aca&iisough the fall in average test score
of 11th grade students was achieved by those ipaheipating private secondary school
mostly, this was likely due to the change in thenposition of the students taking the
exam, and free secondary education had few negafiects on the academic
achievement of students in traditional secondanmgsls that existed prior to the program.

The non-monetary benefits of free primary education females are also
examined here in the context of reproductive hedlle analysis reveals that an increase
in years of education effectively reduces the phbdlg of adolescent pregnancy.
Furthermore, the findings suggest that educatechen®tmake more effective use of
delivery and neonatal care, resulting in lower mbfiaortality rates.

The primary policy implication is that the USE isvalfare improving measure,
in that it increased the number of secondary schoaduates with few negative effects
on their academic achievement in traditional seaondchools, and that it allowed more
students to complete secondary education in newnsty schools. A secondary
implication is that the benefits of a free eduaagmwlicy are not limited to educational
attainment, but also extend to a reduced risk ofemtent pregnancy and healthier babies.
This underscores the importance of considering videspread benefits of female
education in shaping policy and institutions inflamg educational attainment.
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Chapter 1: Introduction

Improving access to education is a key to econaevelopment and poverty alleviation
in developing countries. A range of macroeconomwdence indicates a strong
association between education and economic grofainthermore, microeconomic
theory explains that obtaining an education impsawet only individual productivity and
income, but also health and other non-productivie@mues. Based on such findings,
governments in developing countries have takepé¢ading large portions of their annual
budgets on education. However, access to basicagdaoaemains insecure in certain
regions of Africa and South Asia. Empirical eviderstiggests that schools are largely
inaccessible in such regions due to parents hawinmay tuition. To break this barrier,
one of the most promising policies is to offer eatian free of charge. A number of
African countries have introduced free primary edion policies during the last two
decades, and studies have shown that this succeedrdanding access. However, two
important questions remain unanswered in term$i®feffectiveness of free education
policies in Africa. First, relatively few studiesve examined whether abolishing school
fees for secondary education would also effectibelgst enrolment. Second, evidence is

limited as to whether such a free education paltanges not only educational outcomes



but also rates of early pregnancy and infant mitytaRgainst this background, the
present dissertation examines the free educatitinypof Uganda, aiming to provide
initial evidence of its effects on the number oE@®ary school graduates and their
academic achievement. Furthermore, | propose hieabénefits of such a policy are not
limited to the improvement of educational outcombst also to improvements in

reproductive health, reducing risky immature premysand child mortality.

1.1 Background and significance of the issue
The past century has seen dramatic improvementinmapy school enrolments rates in
developing countries, but the magnitude of thisngeediffers greatly across regions. For
example, primary school enrolment rates in sub @ahAfrica remain as low as 77%,
although almost all primary school aged childrerrently attend school in Southeast
Asia and Latin America. As many children in Afric® not complete even primary
education, approximately four in ten adults rembiterate in this region (World Bank,
2015). Against this background, achieving univeesaless to basic education in Africa
attracts particular attention amongst policy malegrd researchers in the 21st century.
Why do children in such regions not attend schddi€ literature on developing

countries generally attributes the limited acceskasic education to its high user costs



(for example, Deininger, 2003). To overcome thismistmaint, more than 10 African

countries have attempted to increase the accassilfilgjovernment primary schools by

abolishing fees during last two decades, includitagawi in 1993, Uganda in 1997, and

Kenya in 2003. Such policies have dramaticallyeased primary school enrolments and

numbers of graduates (Lucas and Mbiti, 2012).

However, in order to sustain economic developmentAfrica, promoting

primary education is a prerequisite, but not thiemate goal, as only a population

educated at secondary or a higher level allowsiatcpto produce highly skilled workers,

such as physicians, engineers, and academics. ovemcording to the United Nations

Educational, Scientific, and Cultural Organizati@NESCO, 2011), 40% of all lower

secondary school-aged girls and 33% of boys rematiof school in Africa. Given that

most children in Africa now complete primary eduimat these statistics suggest that

improving access to secondary education is the gadtfor governments of this region.

To this end, Uganda eliminated secondary schodl fiee2007, a first in sub Saharan

Africa. Many other African countries are considgrintroducing such a policy in order

to sustain educational development (Lewin, 2009¢aC understanding of both the

positive and negative effects of such a policy traents’ access and achievement will

allow policy makers to institute such policies agprately. However, to the best of my



knowledge, the effectiveness of free secondary adut in Africa has not yet been

studied.

A further important question that remains unansdasewhether such a free

education policy improves not only educational outes, but also reproductive health

outcomes. This dissertation examines the role ofafe education in reducing the

incidence of early pregnancy and infant mortality.

Early pregnancy poses serious medical risks foh oothers and children.

Infant mortality and low birth weight occurs mortem among the children of teenage

mothers, and such children often suffer poorertheallater years. Despite such negative

effects, significant numbers of adolescent pregmsnstill occur in developed countries

like the U.S. and U.K., and even larger numberseperted in developing countries. The

United Nations Population Fund (2013) estimates 18aout of 100 women experience

a live birth before the age of 18 years in develgmountries, whereas only six do so in

the U.S. The highest rates of adolescent pregnaneyound in sub Saharan Africa,

ranging between 25 and 28 out of every 100 women.

Schooling for girls has been shown to reduce tlwdence of adolescent

pregnancy. However, comprehensive evidence is doniegarding the pathways by

which girls’ education reduces early pregnancy.



In addition, even if a young mother has given bashan adolescent, promoting
maternal education may improve her infant’s heathsuch mothers may have a better
understanding of the risks of delivery and childribadity. However, research has not yet
investigated how the promotion of maternal educatezluces infant mortality in Africa,
where the problem is most severe.

Policy makers in the education sector generallyswhar the benefits of a free
education policy in the context of educational outes. Hence, understanding the
reproductive health returns of such a policy mgiatvide useful insights in shaping such

policy and the institutions influencing educatioatthinment.

1.2 Objectives

In this context, the objectives of the study repaiin this dissertation were two-fold. The
first objective was to determine whether a freeoedary education policy in Uganda
improved students’ access to and achievement iarleacondary school education. | also
aimed to examine the effects of such a policy adestit body composition, private school
entry, and learning environment, in order to depelacomprehensive picture of changes
in the education market. The second objectiveisfdtudy was to determine the effect of

the free education policy in Uganda on promotingndée educational attainment and



thereby reducing the likelihood of adolescent peggy and infant mortality. | further
investigated the mechanism behind infant causalityeexamining the educational effects

on a range of reproductive health outcomes.

1.3 Main findings
The main findings, reported in chapter 4, suggested Uganda’s free secondary
education policy promotes students’ access to eauncavith few negative effects on the
academic achievement of secondary school gradu@hesresults also illustrate that
private schools play important role in expandingess to secondary education by
allowing larger number of students to complete Httde. The results further reveal that
Uganda’s free secondary education policy has isectaecondary school enrolment and
encouraged private schools to enter the educatavkeh Despite the desirable effects on
students’ access, such a policy is likely to redheg‘average” academic achievement of
11th grade students by changing the compositidhasfe who take secondary school exit
exam. However, a free secondary education policyigkely to reduce the average test
score in secondary schools that existed priordadrtiplementation of the policy.

Further findings are discussed in chapter 5, shgwhat an increase in years of
education reduces the probability of early marriagd adolescent pregnancy, primarily

due to the delayed first marriage. While the litera discusses the incarceration and

6



human capital effects of education as the mechatsmgh which it lowers fertility, the

evidence from this study suggests that both wemgoak in Uganda. The results also

show that, among those who do become mothers, dueaomen make more use of

maternal and infant care, and mortality rates antbeg children decline between the

2nd and 12th months.

Given such findings, the first policy implicatios that the elimination of

secondary school fees improves the welfare of antcpuas it increases number of

secondary school graduates with few negative effecttheir academic achievement in

traditional secondary schools. It also increasesithmber of secondary school graduates

in newly established secondary schools, althoughttieir academic achievement may

be relatively lower than the former graduates.

The second implication is that a free educationicgoimproves female

educational attainment, and promoting female edwutatan be effective in reducing

adolescent pregnancy, which is associated withradwensequences, such as premature

delivery and maternal and neonatal death. Thus,disisertation emphasizes the great

importance of considering the widespread benefitgits’ educational attainment in

shaping the policies and institutions that influetize education system.



1.4 Organization of this dissertation

This dissertation is structured as follows: Chafeprovides a review of relevant
literature and clarifies gaps in the literaturea@ter 3 describes the Ugandan education
system and policy. Chapter 4 examines the effddikyanda’s free secondary education
policy on the number of secondary school graduatesient body composition, number
of private schools, learning environment, and stitgleacademic achievement. Chapter
5 assesses the effects of female education onsa@olepregnancy and child health in
terms of free primary education policy. Lastly, @tea 6 sets out the conclusions drawn

on the basis of the findings.



Chapter 2: Literature review

About the first ten years of basic education teach only fundamental
knowledge and skills, but also ethics and sociainso Such basic education not only
improves individual future productivity and earnipgwer, but also promotes individual
communication skills and reduces the incidenceriofie. The existence of such social
returns for basic education provides an incentivgadvernments to enable all children to
complete at least primary education, and preferalsly secondary education.

However, in sub Saharan Africa, even primary sclooohpletion rates fail to
reach 100%, and furthermore, fewer than 50% ofdodil are enrolled in secondary
education. Therefore, for governments to achieee #ducational objectives, they must
design effective policies to boost enrolment withisarming the quality of education.

To understand how a government can help childrezotoplete more years of
education, it is useful to develop a framework xplain how parents decide on their
consumption of and investment in children’s edwratAgainst this background, the first
part of this chapter introduces a theoretical frard of education production function.
Following the introduction of this framework, | gent a review of empirical studies
examining the causal relationship between educagindicy and relevant outcomes.

In addition to individual productivity gains andetrabovementioned social



returns, a further meaningful private return onidaslucation discussed in the growing
body of literature is that promoting female basttu@tion changes early pregnancy
patterns and reducing infant mortality. As womehieee more years of education, and
acquire more skills and knowledge through educatsaveral effects occur. First, the
opportunity cost of childbearing and childrearinges. Second, women become more
knowledgeable about the risks of child morbiditlirdl, women earn more, and thus can
invest more in their children’s health. Thus, maoshare likely to raise fewer children,
and invest more in their health and education.

Such non-productive returns on education are ealhetnportant in the context
of sub Saharan Africa, where the rates of riskylest@ent pregnancy and infant mortality
are the highest in the world. Thus, the secondgfattis chapter develops a framework
that predicts the trade-off between quantity analityuof children, this framework being

followed by a review of empirical research.

2.1 Factors affecting years of schooling and leanmg
A growing body of literature has investigated tleigal relationship between
education policy and education outcomes in devetppiountries. To evaluate the

parameters such researchers have estimated, andinchwwve can trust these, this section

10



begins by providing a baseline framework of thedpigiion function for education.

2.1.1 An education production function

Parents determine the optimal level of a child'sicadion by maximizing their utility

under certain constraints. Two central constraintdude the education production

function and income constraints; this section fesusn the former.

The education production function for the extentskflls and knowledge

obtained through education, comprises both randagenous factors and endogenous

factors that a family can choose. Examples of emoge factors include the quality of

education available, related to such things aslistance to the nearest primary school,

the quantity and quality of available teachers, smébrth. A child’s innate ability cannot

be chosen by the parents or child, and neitherceatain household characteristics,

including income level. Such factors are usualltedained either randomly or by the

government, leaving the family no power to chod3e.the other hand, parents can and

must decide how many years their children will mdtechool, and how much the family

will invest in the necessities of education, suslihee purchase of textbooks.

Glewwe and Kremer (2006) established a theoreticaiework for the

education production function in terms of five saft$actors, as follows:

11



A=a(S,QCHI)———-1)

In the above formula, A stands for skills obtaitiedugh education, and is a function of

the completed year of education (S), the qualitthefschool (Q), exogenous child and

household characteristics (C and H), and househekbstment in educational materials

(0.

In this model, S and | are the variables whosetydarents can choose to

optimize given the four exogenous factors. Hencan&! may be described as follows:

S=f(QCHP)————(2)
[=g(QCHP)————=(3)

In the above equations, parents decide the optawals of S and I, given Q, C, H, and

the exogenous price of schooling (P).

Finally, combining the three equations (1)-(3) aboyields the following

reduced form of the relationship:
A=b(QCHP)———-——-(4)

Given that the relationship in equation (2) andr& reormal good, one of the

most promising education policies by which to immothe accessibility of basic

education is to reduce its price (P). In sectidnZ.l review research examining policies

that have reduced the price of basic educatiorchhpter 4, | explore the exogenous

change in P in secondary education in Africa onlthsis of Uganda’s free secondary

education policy, and estimates the/ 6 P in (2), using the number of secondary school

12



graduates as proxy for S.

In the context of Uganda’s free secondary educapiolicy, | deal with the

guality of education (Q) in equations (1)-(4) asiaction of its price (P) because such a

nation-wide education policy is likely to change tuality of the secondary education

available. For example, it may increase the nunabestudents per school, leading to

crowded classrooms. Thus, | define Q as follows:
Q=c(P)——-(5)

Using equation (5), equation (2) becomes:
S=h(CHP)———(6)

By this equation (6), | determine in chapter 4tthtal derivative of S with respect

to a change in P, in order to determine whetheea $econdary education policy will

allow more children to complete secondary education

In chapter 4, | also use equation (5) to determwieether and how the

government responded to maintain the quality of cadon at its pre-policy

implementation level. For example, the governmeay tvuild more government schools

in order to maintain effective class sizes oveetim

Finally, again using equation (5), the educationdpction function in (4)

becomes:
A=d(CHP)———(7)
In chapter 4, | determiné A/ 6 P, the total derivative of the learning (A), using

13



the average secondary education exit exam scaaegpasxy, with respect to the change

in price of secondary education (P), unconditiarathe level of Q.

This approach emphasizes that a government migithqie access to basic

education, mainly in government schools, in two syayamely by reducing its cost and

improving its quality (equation (2)).

Equations (4), (5), and (6) also imply that a cleaimgthe price of education (P)

may affect learning achievement, A, through a ckaingthe quality of education (Q).

Subsection 2.1.3. reviews factors affecting leagranhievement in order to understand

how a change in the private cost of secondary educanay hinder or improve students’

skills and knowledge.

2.1.2 Factors and policy influencing access to ecatton

As shown in the section above, the quality of etlandQ) and its price (P) are the major

determinants of the quantity (S) and quality (Axbfldren’s learning outcomes. In this

context, a government is able to improve schoablement in two ways, hamely making

school attractive by improving the learning envir@nt and making it accessible by

reducing the cost. This sub section sheds lighttlen important role of price in

determining children’s access to basic educatiateieloping countries.

14



Under the assumption that an education (S) is amfenor goods,8S/ 8 P is

non-negative by definition. In other words, a fallthe price of education loosens the

income constraints of a household, and such inceffieets may allow a child to attend

school for longer, or parents may simply allochegurplus income to other consumption.

In this sense, price elasticity of schooling isatable.

Recent empirical literature has investigated thasahrelationship between a

primary education cost reduction policy and chitdseeducational attainment. The most

reliable way to determine the causal relationskipvieen an intervention and the outcome

of interest is to rely on a randomized controllgdlt There is one study that did so,

namely that of Duflo et al. (2015) in Kenya, whishowed that the provision of free

school uniforms in a public primary school sigraintly reduced the dropout rate.

Many other studies in developing counties have stigated the effects of

changes in public primary school fees. One simg te reduce the cost of education is

to make primary education free. Early studies eatathg such a policy have compared

children given free primary education to those within terms of age, reporting that such

a policy increased students’ enrolment and timelpknent (Al-Samarrai and Zaman,

2007 (Malawi); Deininger, 2003; Grogan, 2009; Nisbra et al., 2008 (Uganda)).

Furthermore, a recent quasi-experimental study ligak and Mbiti (2012a) examined

15



the effects of Kenya’s free primary education ppla the number of primary school

graduates. Their results showed that fee abolisheféactively increased the number of

primary school graduates, suggesting that schoaosys for parents hindered school

enrolment.

Various policies have reduced the cost of schoohmdjfferent ways. One such

policy is to build more primary schools, reducihg tlistance required to travel to school,

thereby reducing the transportation and opportuoggts of attending school. In her

seminal work, Duflo (2001) examined the effectadhrge school construction program

in Indonesia on educational attainment. She exgloegional variation in program

intensity and found that new primary school corddtam significantly increased the

number of years of schooling children completedsTinding also suggests that the cost

of schooling is a major constraint on school enmgitrin developing countries.

In addition to such a policy of reducing schoolaagts, some policies even “pay”

households for children’s school enrolment, sucla @enditional cash transfer (CCT)

program. Schultz (2004) investigated the randongas®ent of the PROGRESSA CCT

program and found that participation in this prograncreased the probability of

enrolment among all primary grade students. A resardy by Glewwe and Kassouf

(2012) further confirmed that such a program inzdralso increased enrolment and

16



lowered dropout rates in primary school. Such errglirrvidence once again suggests
that reducing the cost of schooling is an effectiay to improve children’s access to
education and to increase the amount of educabtaireed. However, one caveat of such
policies is that enforcement of conditionality sstly and difficult for the government.
Thus, a child in a program such as those descabegie may enroll on a school roster,
but not participate in the class. Indeed, De Brand Hoddinott (2011) relies on the fact
that some households in the PROGRESSA programme¢ibject to school attendance
monitoring, and found that the absence of monitpsignificantly reduced the likelihood
of school enrolment among children from cash transdcipient household.

School feeding program are one of the ways of ading this issue. Such
programs provide free meals at school in the middlidhe day, and hence a child must
physically attend school to receive the meal. &sidn India found that having such a
program at primary school increased student attenedaates (Afridi 2011; Jayaraman
and Simroth, 2015; Vermeesch and Kremer, 2004)summary, all of the studies
reviewed above are consistent in suggesting thlreh are likely to obtain more years
of education if the cost of primary schooling idueed or non-existent.

However, at the level of secondary education, favdies have examined the

effects of a change in the cost of education, eitheeveloped or developing countries.
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In developed countries, public secondary school® ltggenerally been free in the 21st

century, and thus researchers cannot examine finetebf a change in cost. One study

by Riphahn (2012) explored regional variation ie timing of secondary school fee

abolishment in the states of post war Germany,rteygpthat the probability of attaining

an upper secondary education improved significantljistricts without fees.

In contrast to developed countries, most publiosdary schools in developing

countries currently charge parents for tuition,tipakarly in sub Saharan Africa.

Furthermore, the cost of secondary school has resdaomewnhat stable, as governments

have spent the financial budget on the primaryossesitring the last two decades. Thus,

once again, opportunities for naturalistic expentagon are rare, and there is little

empirical evidence. Two studies examined the C@Q@am, namely Schultz (2004) in

Mexico and Hermida (2014) in Ecuador, both repgrtimat CCT is effective in reducing

secondary school dropout rates. Such evidence stgytieat more children will attend

secondary school if the government rewards suen@dince with cash.

However, to the best of my knowledge, no studyihasstigated whether more

children remain in secondary school if the govemntmeduces the cost. Furthermore, no

such study has been conducted in Africa, wherecaqupately 20% of the world’s youth

live, with this number growing rapidly. Chapter #tlis dissertation fills this gap in the
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literature by utilizing Uganda’s free secondary &tion policy in a natural experiment.

Thus far, | have discussed factors and policiesgheourage children to attend

school for longer in terms of the role of the cokprimary and secondary education.

Such education policies are often implemented sanebusly across an entire country,

thereby changing the education market dramaticlllg. especially worth noting that a

school may become congested if basic educationnhbesdess costly and more children

enter the school. This may harm the learning enwrent, and thus the academic

achievement of the students. To understand how potibies may affect students’

achievement, the following sub section reviewsdexinfluencing the knowledge and

skills obtained by students.

2.1.3 Factors and policy influencing skills obtaing through education

In this sub section, | review literature examinfagtors affecting students’ test scores in

the middle and/or at the end of primary and secgndducation, as most empirical

studies use students’ test scores as a proxyédarkhowledge.

In equation (1), the quality of education (Q) elstaarious school characteristics,

such as class size, quality of teachers, learniagemals, and peers. Recent quasi-

experimental studies have addressed the questihether and how much such school
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characteristics affect students’ academic achiemémedeveloping countries.

Moses Maimonides wrote in the 12th century thatlass size should not exceed

40,” and class size has since then been heavitysigd in the empirical literature. If a

teacher is required to teach too many students, iedovidual student may be paid less

attention, and the manner of instruction may naibted to each student’s demand. Thus,

a high number of pupils per teacher is likely tonh@he classroom learning environment

and hinder academic achievement.

Building on this discussion, recent quasi-experitakestudies have addressed

the effect of class size on academic achievememgrigt and Lavy (1999) exploited

Maimonides’ rule which creates exogenous variatiodlass size, and found that it was

negatively associated with test scores in Mathemaind Reading among Israeli 5th

grade students. Most other studies were conductéehMeloped countries (e.g., Browning

and Heinesen (2007) for Denmark; and Boozer ands®q@001); Krueger (2003);

Krueger and Whitmore (2001) for the U.S.), and repesults consistent with those of

Angrist and Lavy (1999). The only published studya developing country was by

Urquiola (2006), who showed consistent class sffects in Bolivian primary school

datal

1 In contrast, a few studies have provided confiigtiesults, including Hoxby (2000) for the U.S.
and Leuven et al. (2008) for Norway.
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These results suggest that increasing class sitikely to harm academic

achievement. To determine whether such change mctur Uganda, chapter 4 examines

whether the free secondary education policy ine@athe pupil-teacher ratio, and

whether it affected 11th grade graduates’ acaderaitormance in Mathematics and

English.

Not only quantity, but also the quality of teacheray affect students’ learning.

Teachers with better understanding of the subjbetsteach may offer clearer instruction.

Furthermore, quality of instruction may improvedhgh teaching experience, allowing

more experienced teachers to add greater valudutterss’ skills and knowledge.

Clotfelter et al. (2007) studied a rich data setndlividual test scores, and found that

teachers’ level of experience, test scores, andifigaion were all related to the

Mathematics and Reading scores of grade 3 to ®estedThus, even if a government

maintains an existing teacher-pupil ratio by reamgi new teachers when school

enrolment increases, students’ academic achievemant suffer if newly employed

teachers are not as effective as existing ones.

In Chapter 4, | examine the effect of the impleragoh of free secondary

education in Uganda on the secondary school legranvironment and students’ test

scores by means of equations (5) and (7). In deanghis dissertation addresses the issue
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of a deteriorating learning environment and postedent achievement as a results of the

introduction of a free secondary education policy.

Thus far, | have reviewed factors affecting studeattcess to education and their

learning, as well as the effects of governmentrugetions in government schools. A

further way for a government to make education nameessible is to rely on private

institutions; the role of private institutions mproving access to education is discussed

in the final sub section below.

2.1.4 Institutions: The role of private schools

Positive externality of educating population ratibres the government to intervene in

the education market. Thus, in most countries, flmehgovernment and private sectors

provide primary and secondary education servicesog these two types of schools,

government schools often play an important rol®ffering equitable access to basic

education to the entire population, especiallytfae poor. Governments in developed

countries are generally able to use substantialei@enue to build sufficient government

schools and employ teachers in order to achiegegthal. However, as mentioned above,

governments in developing countries have limiteddats, leading to limited access to

primary and secondary education. To address sunahdial constraints, governments in
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such regions are increasingly forming partnershijs private schools to make school

more accessible. The details of such public-priyeteénerships (PPPs) varies, but the

most common type of agreement in developing coemts a voucher program, by which

the private sector provides education servicesraoeives grants from the government.

Such a program provides a per capita subsidy fmr&in number of voucher bearing

students to attend a private school. This sub@estimmarizes the rationale for a PPP

program in the education market, and reviews liteeaon whether it is effective in

promoting enrolment and improving student achieveme primary and secondary

school.

Proponents of PPPs emphasize that private schoslmare productive than

public schools because their school managementtesseregulated and they deploy

school resources more efficiently (Andrabi et2007). Furthermore, private schools are

likely to be more transparent than public schoadsduse of their direct financial

transactions with parents. In addition, the existeaf private schools in the education

market may improve the quality of public schoolvsses by means of competition.

Specifically, in a setting in which a governmenh®al’s annual budget is tied to per

capita grants based on enrolment, the school nusipete with private schools to

increase its enrolment, leading it to improve thaliy of its services to make it more
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attractive (Patrinos et al., 2009).

On the other hand, concern exists that the expansigrivate schools may

promote economic segregation into a top tier of/gié schools and more poorly

performing public schools. In fact, MacLeod and Wadg (2012) reported that a large

voucher program in Chile promoted changes in tmepasition of student bodies across

schools in terms of academic performance and scormenic status.

A small but growing body of literature has examitiee effects of PPPs and/or

an increase of private schools in the educatiorketayn education outcomes and the

guality of private school management. Studies kiftan (Alderman et al., 2003;Barrera-

Osorio and Raju, 2011) and Uganda (Barrera-Osomah,2015) have found that having

PPP schools in the market effectively increasecahtimber of enrolments in primary and

secondary schools. Also, Barrera-Ossorio et all1p6howed that the public per student

subsidy for low cost PPP schools in Pakistan irsgdaschool resources, such as the

number of teachers and classrooms. Such evidemgrests that forming a partnership

with a private school may promote students’ actesssic education.

On the other hand, the effects of PPP schools’ tperen of the education

market on learning achievement is inconclusiveprimate schools, flexibility in school

management and efficient productivity may improve fearning environment and
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students’ academic achievement. Furthermore, theesbentioned competition between

public and PPP private schools may force publiostghto provide better education, with

students’ understanding of the subjects improvihgwever, if private schools become

more accessible due to government subsidies, stlobols may become congested,

affecting the quality of the learning environmentiahe academic achievement of the

students who would be enrolled in such a privat®gktregardless of the PPP program.

The empirical evidence in this regard is also mix@e study particularly

relevant here is that conducted by Barrera-Osoti@le (2015) in Uganda, using

randomized experiments to show that changing tavaicost private secondary schools

into PPP schools increased enrolment and improtuetbsts’ test scores. They suggest

that having a PPP increased school input, suchbasdtory, and promoted students with

better ability, thus improving the test scoreshia PPP secondary school. On the other

hand, MacLeod and Urquiola (2013) and Hsieh anduldtg (2006) investigated a

voucher program in Chile and showed that a rapudesse in the number of private

schools did not change the average test scordktbéatudents in the education market.

These findings relate to a policy whereby the goremt forms explicit

partnerships with private institutions, but a freducation policy that makes public

schools congested may also drive the demand feaerschools. Lucas and Mbiti (2012)
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investigated the effects of free primary educafmticy in Kenya, which eliminated
school fees in government primary schools, on peigahools. They found that the policy
promoted the entry of more private school intorttegket, whereas the number of primary
school graduates from private primary schools reethiat pre-policy implementation
levels. This suggests that, even without develo@ngexplicit PPP program, a free
education policy for public schools may lead préevetstitutions to help expand access to
basic education in developing countries.

However, although private schools often absorbldhger share of students in
the secondary sector than in the primary sectostndy has examined the effects of a
free secondary education policy in public schosigpavate schools. Chapter 4 bridges
this gap in the literature by examining whetherlmubecondary school fee abolishment
in Uganda increased the number of private secorstdrgols and the number of private

secondary school graduates.

2.2 Education, fertility, and child health
The second part of this chapter discusses non-atageoductive benefits of additional
years of schooling. Among such benefits, this diaten explores the returns of female

education on fertility and child health. | emphaseducational returns in this context
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because both birth and child mortality rates iniésfrare the highest in the world, and
thus of interest to policy makers, but evidencgcarce for this region. Subsection 2.2.1
reviews a predictive model by which the effect afgmtal education on the quantity of
children and child health can be understood. Satise2.2.2 presents empirical finding

on these effects of education.

2.2.1 A predictive model

This sub section discusses how female educatiestafthe quantity of children and child
health in terms of the conceptual framework of glu@antity-quality model of fertility,
relying on the seminal work of Becker and Lewisq3P According to this quantity-
guality model of fertility, the quantity and qualiof children depends largely on parental
education, where quality refers to children’s’ bethealth and cognitive skills. In this
model, the father and mother together maximize tndity by determining the number
of children (N), the quality of the children (Qxndtheir standard living (Z) under the

following full budget constraint:
R=m,Z+ +7nNQ+ myN + meQ — — — (8)

where 1, is the set price of Zyt is the price of one unit of NQgy is the fixed cost of
N, mq is the fixed cost of Q.

myN includes the time and cost of pregnancy and dslive,Q incorporates the costs
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that are independent of the number of childreNQ shows that the cost depends on

both N and Q. Hence, the marginal costs of N aradtle€erived as follows:

PN=T[N+T[Q
PQ=T[Q+T[N

The marginal cost of another child rises with Qraising a high quality child is more
costly. The marginal cost of Q increases with Naose raising the quality of a child is
higher if the total number of children who receikie quality increase is larger.

Based on this framework, | incorporate the rolepafental education in
determining the optimal N and Q. For the sake oipdicity, this section discusses the
role of maternal education, rather than that ohlpairents, as mothers often spend more
time with their children than fathers do. Assumifog,example, that an educated women
is more efficient in producing quality children laeise she knows the medical risks of
child disease and how to prevent these, the sidllkamowledge obtained through a longer
education lower hemg. This change in the marginal cost of improvinglatiguality
produces substitution effects. As improving chilchbty is now cheaper than before, and
mother chooses to raise fewer children with béttenan capital.

Furthermore, given that an educated mother is rhike¢y to have skills by
which to earn a higher wage, a longer educatiaesaihe opportunity cost of delivering

and raising another chilaky. Again, this increase inty induces substitution effects
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from having more children to having higher quabtyildren. This model predicts that
obtaining a longer education will reduce the nuntdfezhildren and increase those with
better health and cognitive skills. In the followisection, | review recent empirical
literature examining the causal relationship betweducation and pregnancy rates and

child health.

2.2.2 Empirical evidence
Numerous studies have investigated the impactoffe education on fertility. While
earlier studies have tended to report cross-satdti@orrelations, recent quasi-
experimental evidence suggests that female educatideed reduces both early
pregnancies (for example, Berthelon and Kruger128lack et al. 2008; Breierova and
Duflo, 2004; De Paoli, 2011; Gronqvist and Hall 130 Humlum et al., 2014; Keats,
2014; Osili and Long, 2008; Ozier, 2015) and tdeatility (Black et al., 2008;Cygan-
Rehm and Maeder, 2012; De Paoli, 2011; Monstal, &8). Furthermore, randomized
control trials providing educational subsidies shinat a reduction in schooling costs
decreases drop-out rates, as well as early preg@aacmarriage rates (Baird et al., 2010;
Duflo et al., 2015). As many quasi-experimentatiss have focused on a reduction in

the costs of school attendance through construofiadditional schools or fee abolition,
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these findings can be taken as robust evidendadampact of female education on early

pregnancy.

Various theoretical pathways have been put forveerdn explanation for the

negative relationship between female education fartdity. First, higher educational

attainment increases human capital, and thus réme®pportunity cost of time for

childbearing and childrearing. This is likely tocdease early pregnancy and increase

labor force participation (Becker, 2009). Howetbke empirical evidence for this human

capital effect is mixed. Second, schooling mightehecreate incarceration effects, by

which girls have less time, opportunity, and degrengage in risky reproductive health

behavior while attending school with adult supeons(Berthelone and Kruger, 2008).

Third, education may change female fertility preferes. Since educated women often

face a trade-off between the quantity and qualitghildren (Becker and Lewis, 1973),

improvement in educational attainment might leadnen to want to have fewer children.

Fourth, educated girls may become more knowledgeabbut the medical risks of

unprotected sexual activity and/or giving birth at early age. While this can be

considered a part of human capital improvementciBpeknowledge on medical and

reproductive health issues can increase healtlsiment demand separately from any

potential income or substitution effect through kgor market. Fifth, educated women
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are more likely to marry educated men, who migho avant fewer children (Behrman

and Rosenzweig, 2002). Among studies examiningassrtative mating channel, some

have found that partners are indeed more educBtede(ova and Duflo, 2004; Clark and

Royer, 2013; Lavy and Zablotsky, 2011), but otherge not (Cygam-Rehm and Maeder,

2013; Keats, 2014). Finally, once women are pagthethe bargaining model of a

household suggests that decision making, incluthagregarding pregnancy and health

investment, hinges on the relative bargaining pavieach partner.

Evidence is scarce with regard to these pathways Keeats (2014) suggested

they are unlikely to have an effect. In sum, evaean the importance of such pathways

remains limited and mixed. More importantly, fewudies have comprehensively

investigated all of the pathways. Chapter 5 providemprehensive evidence regarding

early pregnancy, and further explores the pathwibysugh which female education

affects this.

In terms of the impact of female education on chedlth and health investment

behavior, rigorous evidence is more limited. Fostamce, published studies have

indicated that maternal education reduces childtatityr (Breierova and Duflo, 2004;

Chou et al., 2010) and anemia and stunting (K@&ts4). Moreover, relatively sporadic

evidence exists for the mechanism through whichaleneducation reduces early
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pregnancy and improves child health. Chapter 5gesdthis gap in literature by

examining the effects of maternal education onutiezation of delivery and neonatal

care, and on infant mortality before age of 12 rhent
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Chapter 3: Education system and policy in Uganda

As education systems vary across countries, tleant institutional structure
must be clarified in order to understand the impégolicies and the external validity of
research findings. Therefore, this chapter expltiesinstitutional context of education
in Uganda. Section 3.1 explains primary educatiod achool finance systems, the
primary school exit exam, and secondary school ssion process. Section 3.2 describes
the context of secondary education. Section 3u3tiiaites the free education policies in

Uganda. In the all sections, reference is madelavant literature.

3.1 Primary education in Uganda
3.1.1 Primary education system

Primary education in Uganda consists of seven yeérschooling, which may be
followed by four years of junior high school, twé senior high school, and three of
tertiary education. National law stipulates thaitdren should begin primary education
at the age of six years. However, nearly one thirchildren aged six years delay school
entry by at least one year, and grade repetitistoisincommon (Uganda Demographic
and Health Survey (UDHS), 1996). As a result, tge af children attending primary

school ranged between six and 23 years in 1996.
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Before the Ugandan universal primary education (Updilicy was launched,
public primary schools had relied financially priniaon parental contributions in the
form of tuition and parent teacher association (Pfé&s. The PTA was the main decision
making body at school level and parental contrimgiwere the primary source of school
income, which accounted for over 60% of total s¢texpendituré. Central government
made three types of financial contribution to palgiimary schools. First, the Ministry
of Public Service paid teachers’ salaries direntty their individual bank accounts or
through district education officers or head teash&econd, it paid capitation grants to
finance instructional materials and other non-wegendituré. In 1991, this per capita
grant was set at a nominal rate of USh2,500 periment in grades 1 to 3 and USh4,000
per enrolment in grades 4 to 7. Third, the govemtnveas responsible for financing
school rehabilitation. The source of the remainischool income was parental
contributions in the form of PTA levies, top-ups teachers’ salaries, and tuition fees.

According to the Uganda Integrated Household Sunfe$991, the average
household expenditure for primary education was r@pmately Ush16,000

(approximately US$5 based on an exchange rate b8RE&=US$1) per student, which

2 According to Reinikka and Svensson (2004), thiatinee size of the parental contribution to
school income is likely due to the fact that thgarity of capitation grants were captured by local
government officials.
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was 2% of the average annual household expendilirese costs precluded many
children from receiving primary education. Furthersy over 70% of children aged five
to 12 years who either never attended or droppédfqurimary school attributed this to
the costs (Deininger, 2003).

3.1.2 Primary Leaving Exam

In terms of primary school completion, Ugandan shid are required to pass an
exit exam, namely the Primary Leaving Exam (PLH)isTexam has been administered
annually by the Uganda National Examination BoddiNEB) since 1966, and all
students in grade 7 are eligible. The PLE scousésl for admission to public secondary
schools, and is therefore a requirement for stidedito wish to pursue post-primary
education.

In 2013, all candidates were required to take foandatory subjects, namely
Mathematics, English, Science, and Social Studiash subject carries the same weight
and is graded on a nine point scale, with top peréss receiving one point and the
poorest nine points. The aggregate score for tinesiabjects is used to determine whether

a student passes or féiland to classify successful candidates into foougs, namely

4 The minimum requirement to meet the national siashds Division IV. In 2013, the
pass rate was approximately 90% (Ministry of Ediacaand Sport (MOES), 2014)
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Divisions 1, Il, 1Il, and I\°. Top students obtain a total of four points antbig to
Division I. The selection of students for publicsedary schools is mainly based on this
aggregate PLE score.

3.1.3 Admission process to secondary schools

The admission of students to public secondary dstiotbows a specific pattern,
as follows (Gould, 1974):

Period 1: Students submit to the UNEB an ordesdfi up to four preferred schools on
the PLE entry form by the end of May.

Period 2: Students take the PLE, usually in Novambe

Period 3: Students are assigned to secondary schasked on their PLE scores and
preferences at a national meeting of head masters.

Most traditional and prestigious public secondatyo®ls set limited quotas, and
more students generally wish to enroll in thesesuoh cases, the selection of students
proceeds as follows:

Step 1: The preferences and PLE scores of thergtidee collected.
Step 2: Students are ordered in terms of their &idfes.

Step 3-1: Beginning with the top-ranked studentheis assigned a place in his/her

6 An average total test score of 25 places a studditvision II.
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preferred secondary school.
Step 3-2: Once all places in a certain school akert, that school is removed from
assignation process.

According to Liang (2002), cut-off points for elipeiblic secondary schools are
generally below six points, and almost 40% of PlBdidates have the opportunity for
post-primary education. In contrast to public sdbpprivate secondary schools have
varying admission processes. However, in gendray, &dmit students who can pay the

fees.

3.1.2 Universal primary educationpolicy

3.2 Secondary education system in Uganda

As mentioned above, Uganda offers four years otlosecondary education after seven
years of primary education. In 2006, approxima@lo (404,935) of children completed
primary education, whereas only 37% (166,372) cetepl lower secondary educatién
These statistics suggest that improving accessdonslary education is the logical next

goal for the government.

12 Author’s calculation using the population agedwsstn 20 and 25 years in the Uganda
National Household Survey (UNHS) of 2006.
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The size of the private sector in secondary edoicasi substantial compared to
that in primary education. Total private schooladments accounted for approximately
57% of secondary students in 2000, but only 23%r rohary students (Liang, 2002).
Among the three possibilities for secondary schpyobwnership, namely government,
private, and community, the distinction betweervgge and community is unclear, as
neither receive any government subsidy. Therefthis, dissertation describes both
private and community secondary schools as “private

Before the universal secondary education (USErpalias introduced in 2007,
public secondary schools had similar financing ssd®as those described above for the
primary education sector. Public secondary schealsived government subsidies in two
forms, namely teacher salaries and capitation grdie level of the per capita grant was
set by the MOES, and was USh65 per student pemd2§02 (Liang, 2002§. The per
student government subsidy for secondary educatas1US$148, far higher than that
for primary education (US$22), suggesting thatriitiag secondary education is costlier
for the government.

Families bore almost half of secondary school cwstee form of PTA levies,

tuitions fees, boarding fees, and other expensasming to Liang’s (2002) calculation,

13 Given a secondary school operate 9 months annually (270 days), this amount is
about USh 17,550 per student per year.
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the average personal cost of having a single haldehember in secondary school was
about USh240,000 per year. Given that 47% of Ugandauseholds earned less than
USh620,500 annually in 2002, this personal costaated for over 40% of that amount.

In terms of the completion of lower secondary (Qady level (O’level))
education, students are required to take the Ug@edificate of Education (UCE) exam
after the completion of 11th grade in order to lgilde for higher secondary (Advanced
level (Alevel)) education.

Candidates enrolled in 11th grade must be regstenethe UCE exam by the
head teacher of the school they attend. The UNE8 alows students to take the UCE
exam at public centers in special cases, suchasadhool lacks the capacity to manage
the UCE exam. However, almost all candidates dhénexam at the school they attend.

Candidates must take at least eight but not mane tn subjects. As of 2006,
these must include five compulsory subjects, nangglglish, Mathematics, Biology,
Chemistry, and Physics. Depending on performameeUNEB grades each student for
each single subject on a scale of 1t @here 1 indicates a “pass with distinction.” The
classification of successful candidates is basetheraggregate grade for the best eight

subjects. For example, in Division 1, the bestqaning cohort, are candidates with an

14 The grading for each subject out of a total of ildDmarks is as follows: 90-100=1; 80-
89=2; 70-79=3; 65-69=4; 60-64=5; 50-59=6; 45-49835-44=8; and 0-34=9.
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aggregate of 32 or less.
Chapter 4 of this dissertation uses school andictis¢vel data on the number
of UCE exam candidates to determine the numbeeodrsdary school graduates, and

their average test scores to measure their acadamievement.

3.3 Free Education policies in Uganda

3.3.1 Universal Primary Education policy
In December 1996, the year of the first presidéedection, the government announced
the introduction of the universal primary educat(@PE) policy, and implementation
followed in January 1997 (Bategeka, 2005). Aimedtviding universal access to
primary education, the UPE policy abolished tuitemmd PTA fees in public primary
schools. Initially, only four children per housetialere eligible for this cost reduction.
However, the government expanded eligibility tochlildren in 200&. Uganda was one
of the first African countries to introduce fredmary education in the 1990s. Malawi
did so in 1994, Uganda in 1997, Lesotho in 2004, kenya in 2003.

Under the UPE policy, government subsidies to a W&ol comprise mainly

15 It would be of interest to determine whether thipansion had any additional impact over and
above that of the initial introduction of the URtowever, in the present data, even the youngest
cohort was not exposed to the full coverage UPHISTH is beyond the scope of this study to
assess the impact of the full UPE policy on thoke entered primary school after 2000.
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three forms, namely teacher salaries, UPE capitagrants, and school facility grants.
UPE capitation grants were intended to cover tittmd PTA fees, and to shift the
parental burden onto the government. The levehefper capita annual grant was fixed
by the Ugandan MOES at approximately Ush5,000 (alus$3) per enrolment for
grades 1 to 3, and USh8,100 (about US$4.75) peireant for grades 4 to 7 (Essama
Nssah, 2011). The MOES also contributed schoolitiagrants to assist public primary
schools to build and maintain school infrastruciarthe neediest communities.

Parental contributions under the UPE policy fedirdatically, as tuition and PTA
levies were covered by the government subSidjhis nationwide education subsidy
program effectively boosted gross primary enrolltdeom 70% in 1996 to 120% in 2009
(UNESCO, 2014), without even making primary edwratompulsory.

Some early studies examined the impact of the UBIEyin Uganda by
comparing the educational attainment of childrerowere exposed to it with that of
those who were not (Deininger, 2003; Grogan, 200@himura et al., 2008). Such
research found that the introduction of the freenpry education policy increased
primary school attendance, timely entry into grddeand the probability of grade

completion, and also reduced gender inequalitys&Hti@dings are consistent with those

16 However, primary education was not completely fi&e parents still had to shoulder other
schooling costs, such as uniforms and textbooks.
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of studies conducted in neighboring countries timplemented free primary education,

such as Malawi (Al-Samarrai and Zaman, 2007) anayg€Bold et al., 2010). However,

these early studies depended on the strong assamtipéit nothing other than free primary

education policy affected those concerned duriagtime.

The only available quasi-experimental studies exangi the effects of free

primary education on education outcomes in Afrieserthose of Lucas and Mbiti (2012a,

2012b), who found that, after controlling for othliene trends, free primary education

increased the number of primary school graduatdsgander gap, with little effect on

their academic achievement.

A few studies further investigated the effects rekefprimary education on the

fertility and health outcomes among females in MaléBehrman, 2015), Uganda

(Behrman, 2015; Keats, 2014), and Nigeria (Osili bang, 2008). These studies showed

that the probability of an adult woman testing pesifor HIV was lower among those

exposed to free primary education (Behrman, 20a48)that an increase in female

education reduced early pregnancy (Keats, 2014i &ui Long, 2008) and increased

health investment in children (Keats, 2014).

In summary, a number of studies have examined fiieete of free primary

education on educational outcomes, but evidencegusi quasi-experimental design
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remains scarce. Furthermore, only a limited nunafehe studies examined the effects
on fertility and child health. Chapter 5 examines ¢ffects of the UPE policy in Uganda
in a naturalistic experiment to determine whethmeinarease in female education reduces

adolescent pregnancy and child mortality.

3.3.2 Universal secondary education policy
Aiming at improving access to secondary educatl@lJgandan government announced
the introduction of the USE policy in 2005, and lemented it in February 2087 This
policy allows eligible students to attend governmei$E secondary schools without
paying school fees or PTA fees. Although most gorent schools were listed as USE
schools from the beginning, some stayed out optbgram during the initial stage. For
example, in 2007, only 791 out of 845 governmedéaischools benefited from the first
phase of the program, but the number of USE govemisecondary schools ultimately
increased to 1,024 in 2012 (Barungi et al., 2014).

The benefit of the USE policy applied only to statdewho sat the PLE in 2006

or after, and students must attain an aggregate s¢®8 or below’. According to the

17 In January 2006, the Education Minister clarifieat the USE policy would begin in February
2007 (New vision, 2006).

18 PLE candidates must take four core subjects, nakredlish, Mathematics, Integrated Science,
and Social Studies and Religious Education. Eabfestiis graded on a scale of 1 to 9, where 1
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UNEB, about 70-80% of PLE candidates in 2006 wdigibdée to study at secondary
schools without paying tuition.

Government subsidies to USE public secondary sshuainly take the form of
teacher salaries, capitation grants and infrastracsubsidies. Government secondary
schools receive USh41,000 per student per ternoverctuition fees (Daily Monitor,
2016).

Before the USE policy started, parents paid appnakely USh126,000
(approximately US$38 based on an exchange rateSif3B844=US$1) per year per
secondary studeltt This payment was a major constraint on accessater secondary
education in Ugandd The introduction of the USE policy was expectedteak this
barrier, and MoES reported that the total enrolm@ntower secondary education
improved from 814,087 in 2006 to 1,362,739 in 2013.

In addition, a key feature of this policy was tltatvas implemented through

PPPs. Under this scheme, an owner of a privatendacp school can enter a partnership

indicates a “Pass with distinction.” Classificatimfrsuccessful candidates is by an aggregate score
of these four core subjects. The best performinigode Division I, includes students whose
aggregate scores are 12 or lower. Division |l idelsithose with aggregate scores of 24 or lower.
Divisions Il and IV do not have minimum aggregatast require students to score at least a pass
with a score of 8 in three subjects. All candidateBivisions I, Il, Il, and IV pass the PLE.

19 Author’s calculation using UNHS (2006) data. SdHees in private schools are higher than
those in government schools. The former chargedB&h00, and the latter charges USh103,100,
on average.

20 According to UNHS (2006) data, 76% of children wdvop out after completing P7 attribute
this to the high cost of O’level education.
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with the government and enroll eligible students fmver secondary educatiéh
According to Barungi et al. (2014), 90% of PPP atévschools chose to apply for their
PPP, and a few were approached by the MOES to lie p¥iSate schools. Most PPP
private secondary schools reported applying forpituggram in order to have access to
government funding and material support.

The requirements for a private school to parti@patthe USE policy are as
follows (Barungi et al., 2014):
1. Schools must charge less than USh75,000 pergerrstudent.
2. Schools must have or establish a Board of Gavsito manage the implementation of
the USE program.
As a result, not only government schéglbut also approximately 50% of private schools
currently implement the USE policy in Uganda.

PPP participating private schools receive the lammgovernment subsidies,
namely USE capitation grant, and material suppornfthe government, but teacher’s
salary is not covered. The rate of per capita grafiked at USh 47,000 per term per

student eligible under USE policy to cover non-lbazy fee. PPP private school also can

21 MOES declared that schools charging less than UB0D per term per student were eligible
to participate in the USE program.
22 Approximately 24% of government schools are norEdghools.
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enroll non-USE (private) students for fees. In &ddj by 2012, about 64% of PPP

participating private schools had received instamnal materials, such as textbooks.

In contrast to the UPE policy, only one study byaAlsha and Yamano (2011)

has ever assessed the effects of the USE poli@geltesearchers studied repeated cross

sectional data collected in 2005 and 2009 to determwvhether the probability of

secondary school enrolment increased after the piiEy was introduced, finding that

the policy increased public secondary school enealyespecially among girls from poor

households. However, their study relied on thengfrassumption that there no factors

other than the USE policy affected secondary sckaabiment at the time, potentially

failing to isolate policy effects from other trenalger time.

Chapter 4 of this dissertation fills this gap ie thierature by employing a quasi-

experimental design to determine whether the USKktcypancreased the number of

secondary school graduates, and affected theieatadichievement.
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Chapter 4: Short Run Effects of Free Secondary &ttt Policy on

Access, Sorting, Learning Environment and Achievanme Uganda

4.1 Introduction

As mentioned above, improving access to seconddugation is a key to economic
development and poverty eradication in Africa. tatere in developing countries
generally attributes limited access to basic edoicdd its high costs, such as the costs of
tuition, uniforms, and transportation. To breaklsaonstraints, the Ugandan government
instituted the USE policy, which abolished schaad in participating public and private
secondary schools, and was the first to do solnSaharan Africa in the 21st century.
Some other African countries have implemented sinpiblicies, such as Malawi, Kenya,
and Tanzania, and others are also interestedrodunting such a policy in order to sustain
educational development (Lewin, 2009). A thorouglderstanding of the positive and
negative effects of such a policy on access aneaement will allow policy makers to
implement such changes appropriately. In this @draptassess the effects of Uganda’s
USE policy on access and achievement among 11tle gitadents (i.e., the final year of
lower secondary school (O’level)). This chapteroaksxamines changes in school
resources, such as teachers and facilities, argktieral equilibrium effects on the supply

of private secondary schools.
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As mentioned above, Ugandan government abolishexbstees in participating

public and private secondary schools in Februaf72@receded by the introduction of

the UPE policy in 1997. Despite the radical falldinect schooling costs for secondary

education, its price elasticity and the effectsstudent access remains unclear. One

reason for this may be the high opportunity costfmys who can work to earn a wage

outside of school. If parents think that workinghe labor market may be more profitable

than attending secondary school, a free secondaigaéion policy may have little effect.

Another reason for a lack of clear effects amonts ghay be the cultural tradition for

approximately 50% of girls to get married before tige of 18 years (UDHS, 2006).

Again, parents may be unwilling to invest in thdmughter's secondary education,

regardless of its price, if they cannot reap theefies.

Furthermore, even if a free secondary educatiomcydioosts enrolment in

secondary schools, participating secondary schoalg face challenges in accepting a

large number of students with a limited numbereatchers and limited facilities. Without

increasing the available resources, a single dassrand teacher may be expected to

accommodate too many students. Indeed, Chapmdn(2040) indicated that teachers

were concerned about heavy workloads after the p@i€y was implemented, and De

Jaeghere et al. (2009) report that one in four beachers considered other head teachers
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to be unprepared to implement the USE policy. Desed quality of the learning

environment may lead to sacrifices in terms of stusl learning achievements, allowing

them to “attend school without learning.”

In addition, such a nationwide education policy nhaye general equilibrium

effects on the education market. For example, areased number of new entrants to

secondary schools may lead to congestion in pgbhools, and facilitate the demand for

private schools with better learning environmehtdeed, Lucas and Mbiti (2014) found

that Kenya’s free primary education policy increhskee number of private primary

schools operating in the market. Such effects wdddreflected in the number and

composition of secondary school exit exam candglatel their scores.

This chapter assesses the effects of Uganda’s W8&y by exploiting cross-

cohort differences in exposure to the policy arassrdistrict differences in the effective

benefits of the policy in terms of varying numbefspre-program dropouts following

primary school graduation. Intuitively, the USE ipglshould increase the number of

secondary school graduates by less in districtgevhe one attended secondary school

before the policy due to major remaining barriersten primary education access, itself

not affected by the USE policy. Furthermore, théicgois likely to have only minor

impact where most primary school graduates alsqteted lower secondary school even
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before the policy, as school fees were not a ntesorier for them. On the other hand, in

districts where many students graduated primaryodctbut dropped out before

completing 11th grade, the USE policy ought to leachore students completing lower

secondary education. Under this assumption, | ifyetiite effects of the USE policy by

employing a difference in differences (DID) appioacomparing changes in educational

outcomes in districts with many pre-program dropadwt those with few pre-program

dropouts.

The results suggest that the USE policy succeg<dllbwed larger numbers of

students to complete lower secondary educationoth public and private secondary

schools. However, the changes in their learningeaelment varied by school type, with

graduates of public schools maintaining their prggpam performance levels while the

average scores of private secondary school grasldateeased. The analysis of effects

on school quality suggests that the number of ®acand school facilities increased in

participating secondary schools in accordance whh induced demand for school

resources. Finally, the results suggest that thE p&icy had few negative effects on

UCE exam scores of 11th grade students in alldore subjects.

The rest of this chapter continues as follows:isact.2 discusses the data and

identification strategies employed in this parttad study, section 4.3 presents the results,
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and section 4.4 offers conclusion and mentionscegolicy implications.

4.2 Data and ldentification

4.2.1 Data

In this chapter, | assess the effects of Ugandes $econdary education policy on the

basis of three unique data sets.

1. Uganda Certificate of Education

Firstly, | evaluate whether the introduction of tb&E policy increased the

number of secondary school graduates, and/or cdahgé learning achievement using

district level data on the UCE exams in the yeessnf2006 to 2012. These data reveal

the number of students who took the UCE examslagiddverage scores in the five core

subjects (English, Mathematics, Biology, Chemistapnd Physics). As the UNEB

registers all UCE exam candidates every year,dfia offers the most reliable measure

of the number of students completing lower secondducation. Furthermore, the rich

data on test scores allows an assessment of whathértroduction of the USE policy

has affected student’s learning performance.

Figure 4-1 shows the change in the number of stadeno took the UCE exam

between 2006 and 2012. The first USE treated cdbokt the PLE in 2006 and entered

the first grade of secondary school, i.e., 8th grad 2007. Thus, they completed 9th
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grade in 2008, 10th grade in 2009, 11th grade @il2énd took the UCE exam in that
last year. In contrast, the UCE test takers of 2809 earlier took the PLE in 2005 and
earlier, before the advent of the USE, thus weteeated®. As can be seen in the Figure,
the number of candidates increased dramatica@Pir0, suggesting the significant USE
policy effects on access to lower secondary ednicati

Although the UCE exam data provide rich informatosnlearning outcomes by
which to assess the effects of the USE policy, bigy should affect learning outcomes
through changes in their learning environment, sisctine number of teachers per student.
In order to recognize such characteristics at sabbol in certain year, | used data from
the Annual School Census (ASC).

2. Annual School Census

The ASC, conducted by the Ugandan MOES, giveslddtdata on the number
of teachers and their qualifications, number ofsstaoms, amount of seating, and

administrative school information for each schdghile access to such information since

2 It may be suggested that the cohort who enterednsiary education in 2006 and took the
UCE in 2009 are also partially affected by the U&fticy, as the government announced the
implementation of the USE policy in the middle @03. For example, forward looking parents
may have taken into account this anticipated USEEyarhis would lead to an increase in the
number of UCE candidates in 2009, leading to aretextimation of the policy effects, providing
the lower bound of the true magnitude of policet§. Furthermore, a concern may be that some
students who took the PLE in 2006 may have delapty into secondary education by one year.
However, the government announced the UCE polidamuary 2006, after admission decisions
had already been made. Thus, a decision to detaywauld have been costly. Indeed, as Figure
4-1 shows, the number of students who delayed,ghtmy, is likely to be small.
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2001 would be ideal, the MOES has only conductedABC since 2006. Thus, | merged
the UCE data with the ASC data between the yea?@6 and 2012. Another important
feature of the ASC is that the response rate fromemment schools is almost 100%, as
answering the ASC is a condition upon which USEsthreceive capitation grants from
the government. However, the response from prigat®ols is approximately 60%,
according to the MOES. In order to avoid the isstiron-random selection in terms of
ASC data from private schools, | focus mainly omggoment* secondary schools when
assessing the effects of the USE policy on schioatacteristics. However, | present the
results of the same analysis using private schatal b as to provide suggestive evidence.
Table 4-1 provides the summary statistics of theelé@d ASC data.

3. Uganda Housing and Population Census

In addition, the Uganda Housing and Population GendJHPC) of 2003
allowed the measurement of regional variation edfiective benefits of the USE policy
based on the number of post-7th grade dropoutsach elistrict. The UHPC offers
nationally representative cross sectional data,thadcalculation and measurement of

program intensity on the basis of these data mudsed in the following section.

24 Among government schools that administered the Exn, 93% were USE schools,
whereas only 30% of the private schools were.

53



4.2.21dentification
In order to isolate the effects of the USE polioynf other unrelated trends over time,
and to assess whether the introduction of the USliEyallowed more students to
complete lower secondary education, this study ewsal the DID approach by
exploiting two variations in the effective benefifshis policy. The first difference entails
the varying levels of exposure to the USE policytést candidate cohorts in each year.
During the surveyed period from 2006 and 2012, gt#lde students who took the UCE
exam in 2010 and later are taken as the treateghgas discussed in the preceding section.

The second variation in the DID approach is thérididevel program intensity,
for which Intensityy, is derived from the number of post-primary schdropouts in the
UHPC (2003). Equation (8) below is the model teebtmated, withintensity4, atime
variant intensity measure with regional variatithtakes the value of O between the years
of 2006 and 2009 because 11th grade studentsse §ears were untreated by the USE
policy, and it takes the potential proportionakgase in 11th grade graduates for the years
2010, 2011, and 2012. Thukjtensityy, is defined as follows.
Intensityg, [ =0 for t=2006, 2007, 2008, and 2009

4 =(N74- N114)/ N114 for t=2010, 2011, and 2012

N74: Number of individuals interviewed for the 2003 B& who completed 7th
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grade in district d

N114: Number of individuals interviewed for the 2003 B& who completed

11th grade in district d

For the numerator, by taking the difference betwiennumber of people who

completed 7th grade and 11th grade in each distreztlculated the number of people

who entered lower secondary education but droppébtefore completing 11th grade in

each district, and | regard these dropouts as tae ieneficiaries of free secondary

education, who potentially become able to complEtéh grade thanks to the free

secondary education policy. One caveat of usirgrieasure as one of intensity is that

larger districts with larger populations potentidiiave larger numbers of dropouts, and

therefore intensity. To standardize this measuréistyict size, | divided it by the number

of 11th grade graduates in the same district irR0@8 Uganda Housing and Population

Census (UPHC) (see Figure 4-2).

Intuitively, this innovative policy should allow m®students to complete lower

secondary education in districts where many stwdenmmplete primary school but drop

out before completing 11th grade. On the other hsinch a policy might have little effect

in districts where no one attends secondary schoekpective of the USE policy,

because major barriers remain for access evenirttapr education. Furthermore, the
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effect is likely to be small where most primary @aeshgraduates also complete secondary
school, irrespective of fee abolishment. Appendikl& 4-2 describes the calculation of
these intensity measures in a district with mediéensity, namely Iganga.

Ideally, the 2006 data should be used to meas@@uimber of dropouts just
before the USE policy started, but as the cloggstaximation, | rely on the 2003 UPHC
to calculate this intensity measure. Thus, thistegry assumes that this relative variation
in the cohort size of 7th and 11th grade graduatesss districts remains the same over
the four years between 2003 and 2807igure 4-3 shows the positive correlation
between the district intensity measure and a chamiipe number of UCE test candidates
between 2006 and 2010.

Using this intensity measure, | derived the follogvequation (8):

Yat = Bo + By Intensityq; + B2Xge +Ag + At + € — — — (8)
Y4: is the outcome in district d in year t. This setludes the number of students who
took the UCE exam, and the average score for tbenslary school exit exanXg; is

the time variant district characteristics, incluglage-district cohort sizé A4 is district

26 The UNHS (2006), with a far smaller number of alagons, verifies that the regional
variation in the intensity measure across distdaisnot change significantly from 2003 to 2006.
27 This variable is calculated using the 2003 cemfata. By assuming that the relative cohort
size across districts remains stable over severs yeealculated the number of children aged 10
years in each district as a proxy for the coha siged 17 (school entry at age 6+11 years) in
2010. In the same manner, | calculated the agdeadisbhort size for test candidates in the other
test years.
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fixed effects, A; is year fixed effects, and the error teryy, is clustered at district level,
as Bertrand et al. (2004) suggest.

This intensity measure is likely to be valid forethnalysis when the policy
effects are observed for 2010 and later. Thus,eduthis intensity measure when
examining the effects of the free secondary edocgolicy on the test taking cohort size,
and their academic achievement. However, the USiEypaffected certain outcomes,
such as the number of secondary school enrolmérsjumber of public and private
schools, and the quality of the learning environtnsoon after its introduction in 2007.
When assessing the effects on such outcomes, Ithsedriant of the abovementioned
intensity measure. Figure 4-3 describes this iBeaexample, when assessing the effects
on 8th grade enrolments, | used the following tiragant intensity measure.

Intensity’y, [ =0 for t=2006
{ =(N74 — N8,)/( N8,) for t=2007, 2008, 2009, 2010, 2011, and 2012

N84: Number of individuals interviewed for the 2003 B& who completed 8th
grade in district d

Firstly, Intensity’y, takes the value of 0 in the year 2006, as all gradeall
schools were unaffected by the USE policy. Howene2007 and later, it takes the value

of the potential proportional increase in the 8thdg cohort in each district, as the first
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USE treated cohort entered the first year of seagnschool, i.e., 8th grade, in 2687
followed the same strategy in the analysis of tfieces on 9th, 10th, and 11th grade
enrolment®.

When assessing whether the introduction of the P8Iy increased the total
enrolment in lower secondary school over the 8th ltbhth grades, | used
Cumulativelintensityy., which is defined as follows:

Cumulativelintensityy, [ = 0 for t=2006

= (N74 — N84) /(N84+ N94+ N104+N11,) for t=2007

= [(N74 — N84)+ (N74 — N94)] /( N84+ N94+ N104+N11,)
for t=2008

1= [( N74—N84 )+ ( N74—N94 )+ ( N7 —N104 )]
/(N84+ N94+ N104+N114) for t=2009

= [(N7q = N8q)+ (N74 —N9g)+ (N74 —N104)] +(N74 —

N114)] J/( N84+ N94+ N104+N114) for t=2010, 2011, and

2012

28 |Intensity=(potential increase in 8th grade)/(pi®EBth grade cohort size)

2 |n the analysis of the effects on 9th grade eneolinintensityy, takes the value of 0 between

2006 and 2007, and the potential proportional meean 9th grade in 2008 and later. Similarly,
in the analysis of the effects on 10th grade enealnintensityy; takes the value of O between

2006 and 2008, and the potential proportional ia®een 10th grade in 2009 and later. Lastly, in
the analysis of the effects on 11th grade enrolmenensity,, takes the value of O between

2006 and 2009, and the potential proportional imeedn 11th grade in 2010 and later.
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N94: Number of individuals interviewed for the 2003 B& who completed 9th

grade in district d

N104: Number of individuals interviewed for the 2003 B& who completed

10th grade in district d

Cumulativelintensity,, takes the same value as in the previous analgsis f
2006. In contrast, in 2007Cumulativelntensityy; takes the potential proportional
increase in 8th grade compared to pre-program ttablment. In other words, its
numerator is the potential absolute increase irBthegrade cohort, but divided by the
sum of the pre-USE cohort size in 8th, 9th, 10tid, A1th gradée$. In 2008, its numerator
is the sum of the 8th grade potential increaselam@th grade potential increase, holding
the denominator as pre-program total enrolment $izen, the same strategy is employed
to calculate the district level cumulative intepsh 2009, 2010, and later. Table 4-2
describes the calculation of these intensity messur a district with median intensity,
namely Iganga.

In summary, | used these regional variations ireffiective benefits of exposure
to the USE policy in and across cohort variatiorexamine policy effects on access,

private school supply, learning environment, anti@aement. The results are discussed

30 Intensity=[(potential increase in 8th grade)+ (i increase in 9th grade)]/[(pre-USE 8th
grade cohort size)+(pre-USE 9th grade cohort size)]
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in the following section.

| further examined the heterogeneous impact of tSE policy by

disaggregating observations into government andaf@i schools, and estimate the

following equation (9):

Year = Yo + Yi(Intensityyq. X Public.) + y,(Intensityq; X Private.) + y3Xqr + Ac
+ A4 + A+ Hege —— — (9)

where Y.4; is the outcome of type c (public USE, public no8&) private USE, private

non-USE), in district d, in year #. is school type fixed effect®ublic. takes the value

of 1 if the school i in type c is a public schoohereasPrivate; takes the value of 1 if

the school is a private school. In order to furteeamine the heterogeneous effects in

terms of school USE status, | also disaggregatedds into USE and non-USE schools.

Then, by limiting the sample to public and privaehools, respectively, |

estimated the following equations (10) and (11):

Yedat = Yo + Y1 (Intensityy4; X Public.) + y,(Intensityg, X PublicUSE.) + y3Xq; + A¢

Yedat = Yo + Y1 (Intensityy, X Private.) + y,(Intensitygy, X PrivateUSE.) + y3Xg¢

+}\c+}\d+}\t+ecdt___(11)

where PublicUSE, takes the value of 1 if the school type c is pubhd a USE school,

whereasPrivateUSE, takes the value of 1 if the school type is privaatd a USE school.
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Lastly, this chapter also examines changes in timber of students taking the

UCE exam at school level by calculating the var@rgquation (8) as follows:
Yicat = Yo + viIntensityge + v2Xge + ni + A¢ + Wicar — — — (12)

where Yisq; IS the outcome of school i, in type c, in distd¢in year t, andy; is school

fixed effects.y,; indicates the change in the test taking cohod atzach school. If it is

positive, this suggests that one school registenede 11th grade students than pre-

program levels.

Table 4-3 shows the results of OLS regression, whegresses the intensity

measures on district level characteristics usirgdata from the UHPC of 2003. The

results suggest that high intensity districts acgarikely to have populations with high

educational attainment and more valuable assetbelfollowing sections, | determine

whether the USE policy improved students’ accessemondary school and harmed

academic achievement more in such districts.

4.3 Results

The objective of this section is six-fold. Firstction 4.3.1 studies whether free secondary

education increased the number of secondary sdaaoluates. Secondly, | examine

changes in secondary students’ characteristicedtian 4.3.2. Third, section 4.3.3 tests

whether the USE policy increased the number ofalsho the market. Fourth, the effects
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of the policy on school quality, in terms of phydiand human resources available per

student, is examined in 4.3.4. Fifth, changes ieraye 11th grade test scores are

discussed in section 4.3.5. Lastly, all the estamatre submitted to a robustness check in

section 4.3.6.

4.3.1 Effects on access

This section examines whether Uganda’s free secgrathication policy increased the

number of students who took the UCE exam. Simpgdplstand demand analysis predicts

that a fall in the price of education in participgt secondary schools would fuel the

demand for secondary education. Hence, the USE\pualas expected to increase the

number of secondary school graduates.

Indeed, Table 4-4 shows significant positive efeat the USE policy on the

number of students who took secondary school &sitre Using the value of intensity in

median districts, 0.328, the results in Column dgest that, in Iganga, the number of

UCE candidates increased by an average of 869 rdgjdef which 112 (=345*0.328)

were from government secondary schools and 757 powate secondary schools, in

2010 as opposed to 2009 and earlier. This increasiee number of candidates from

private schools was significantly different fronr@aewhereas that in government school
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was imprecisely estimated. The size of the incresses large as approximately 18%

relative to the number of 11th grade graduate0O2This analysis suggests that free

secondary education was effective in making seagrgtzhool accessible. However, the

results in Column 1 mask whether the number ofesttglincreased in USE participating

secondary schools.

In order to examine whether the effects differetbss school type, Column 2

disaggregates both government and private schomdJSE and non-USE participating

schools. The results show that the effects arerdgg@eous. Among the government

secondary schools, the number of lower seconddrgadgraduates increased only in

USE participating government schools by 186 [=(-22%81)*0.328] in median districts,

whereas that in non-USE schools fell slightly byasarage of 73 students. In other words,

the number of graduates increased only where thepdBicy made schooling less costly,

as expected.

In contrast, amongst private schools, the numbéy@E candidates increased

not only in USE participating (PPP) private schodlg an average of 117 [=(1950-

1592)*0.328], but also in non-USE patrticipatingvate schools, by an average of 640

(=0.328*1950) in median districts. In short, theuks in Table 4-4 suggest that the free

secondary education policy effectively increasesiribmber of lower secondary school
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graduates in the districts with high intensity, amgroved access to both participating

government and private secondary schools, and isunglly also to non-PPP private

schools.

The change in the number of UCE candidates in rashegpating private

secondary schools may be due to two reasons. Rimstncrease in the demand for

secondary education in participating secondary alshmay have exceeded the limited

supply of secondary schools and other physical tamdan resources. Low cost non-

participating private secondary schools may satisfydemand. Secondly, as discussed

in section 4.3.4, the quality of participating sedary schools may have suffered, as such

schools became more accessible than they wererpgeao. Changes in class size and

student body composition may have encouraged mididies students to flee from

participating secondary schools to non-particigatamivate secondary schools. These

interpretations will be further discussed below.

The results in Table 4-4 reveal that the numbdd©@E candidates increased at

district level in both public and private secondachools. | now focus on whether the

USE policy changed the number of secondary schaalugtes at school level. As USE

participating secondary schools abolished schad &nd became more accessible, each

participating secondary school would be expecteatt@pt more students. However, the
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change in non-participating private secondary skshisounclear, because its price was
unchanged by the USE policy, and the relative pgoepared to participating schools,
became even higher after USE implementation. Ifnimaber of students in traditional
non-participating private secondary schools wasntaaied at pre-program level, the
increase in the number of graduates in the prigat#or may be due to these students
entering and graduating from new secondary screstéblished after the USE started.

To understand the school level changes that oatunrdJganda, Table 4-5
examines the changes in the test taking cohortsigehool levél. The results show that
the size of the test taking cohort remains at pogp@m level in public schools (Column
1). However, among government schools, the sizhethange differs in terms of USE
status, and non-USE government secondary schodielnaat test takers, by an average
of 15 students per school (=-45.3*0.328) in thdraiswith median intensity, whereas
USE participating government secondary schoolsugitsdi more 11th grade students
after free secondary education started, by 13@esiis [=(-45.3+85.5)*0.328] (Column
2).

On the other hand, the size of the test taking d@toank in private secondary

31 In order to study the change in the same scho@stime, | included school fixed effects as
an explanatory variable, and thus the schoolsehtdred the market after 2007 were excluded
from this analysis.
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schools (Column 1), and this fall was sharp in participating private secondary schools

(Column 2). Taken together with the sharp increaghe number of secondary school

graduates in private schools at district levek implies that the new private secondary

schools are likely to have entered the market #fietUSE policy started. This possible

general equilibrium effect will be further discudsm section 4.3.4. Altogether, the

introduction of the USE policy improved the accéssgovernment USE secondary

schools by making each school accommodate mordrehil In contrast, it increased

private secondary school enrolment possibly becaese private schools entered the

market.

Before concluding this sub section, Table 4-6 aqomdi the above finding by

relying on a different data set, namely the ASCdeated by the MOES, which provides

the number of enrolments in government seconddryads by grade. | expected that the

increase in enrolments would be similar to that @E candidates. The results show that

the number of 8th grade enrolments increased bgvarage of 253 (=2088*0.121) in

median districts in 2007 (Column 1), that of 9tldg increased by 309 (=2553*0.199)

in 2008 (Column 2), 10th grade by 269 (=1009*0.2872009 (Column 3), and 11th

grade by 227 (=693*0.328) in 2010 and later (Colutpn

Table 4-7 presents the change in total enrolmengavernment secondary
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schools between 8th grade and 11th grade by stiyg@ntThe results in Column 1 with

the value of cumulative intensity in Iganga showt tiotal enrolment in public secondary

schools increased by 196 (=5936*0.033) in 2007,iA2M08, 879 in 2009, and 1134 in

2010 and later. Once this total increase is disaggged for students’ gender, the results

suggest that the free secondary education policgfited female more than male students

(Columns 2 and 3). This finding is in line with teenpirical evidence from an earlier

study in Uganda (Ashanka and Yamano, 2011).

Furthermore, amongst the total increase in enrdsp@pproximately 15% may

be explained by an increase in orphan enrolmeritf@o4). These results imply that the

free secondary education policy made school addessspecially for students who were

historically marginalized, and hence such a popoyentially addresses the domestics

disparity in access to secondary education.

In summary, this section found that the USE polityJganda increased the

number of 11th grade graduates in USE participa@ugpndary schools and profit seeking

non-USE private schools. Furthermore, females apdams were more likely to benefit

from the policy.
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4.3.2 Effects on student’s sorting

The preceding section showed that Uganda’s freenskiecy education policy improved

the access to secondary education in USE partiegpatchools and non-participating

private schools. A natural next question is whetherh a policy promotes changes in

student body composition across schools and ircongposition of students taking the

secondary school exit exam in each type of schmylexample, if the USE policy makes

government schools more accessible and hence dedgesudents from wealthier

households may leave participating secondary ssteva enter non-participating private

schools in order to avoid the damaged learningrenment. Another example of a

possible composition changing mechanism may bedbaseompetition, by which fee

abolishment may make participating USE seconddrgas more accessible, with more

primary graduates applying for admission. In sudoitext, the owners of participating

USE schools with limited available places may bled®e, choosing applicants who

perform well in the PLE. Hence, such competitiosdzhcomposition changes may force

less able students, who would have entered a psétondary school without the USE

policy, to attend a non-participating private sdhaowhich competition is less severe.

These changes in student body composition in paatiog secondary schools

and non-participating private secondary schools aff@gt the average secondary school
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exit exam scores in each type of school. | furttiscuss this issue in section 4.4.5. In

order to shed light on how such composition changggoccur, and how they may affect

academic achievement, this section focuses onofiatadents attending the first year of

secondary school, i.e., 8th grade, according tdupanda National Household Survey

(UNHS) of 2006 and 2012.

Table 4-8 shows the changes the characteristissudints attending the first

grade of secondary education by school type. ligpating secondary schools accepted

applicants from less wealthy household after thde licy, the level of per capita

expenditure would fall in such a secondary schdsimost public schools participated in

the USE policy, | predicted that such a change Wka$y to occur in public secondary

schools. However, the results in the first Colurhovg that the per capita household

expenditure is unlikely to have changed after ti&&Eolicy started. On the contrary, the

results suggest that the average per capita holdsekpenditure of those in private

schools fell in the district with high intensity ¢iimn 2).

These findings may imply that two possible changesurred in the private

sector. First, by developing partnerships betwbembvernment and private schools, low

cost rural private schools participated in the #8H became accessible to children from

less wealthy households. Secondly, as implied lnyise 4.4.1, the free secondary
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education policy may have allowed smaller non-pgudting private schools to enter the

market to satisfy the demands of the studentsniieeongested participating secondary

schools. If the level of wealth of those studenas wdicated by a lower than average per

capita household expenditure for children attendelige non-participating private

secondary schools regardless of USE policy, theagegper capita household expenditure

of all students attending private schools afterls& policy would become lower.

Columns 3 and 4 use educational attainment of thiséhold head as a proxy

for a student’s innate ability, to account for cgann the ability of students attending

each type of school. The results show that theaaveeducational attainment of the

household heads of students attending private $¢&fsmame shorter in the district with

high intensity (Column 4), whereas this was madkelii to remain at pre-program level

in public schools (Column 3). These estimates sstgpat, under the USE policy, private

secondary schools may have enrolled students whe Vess able than incumbent

students, and such a change in peer quality mag hawmed the academic achievement

of students in private school.

In summary, these results suggest that the freendacy education policy

changed the characteristics of students takingéicendary school exit exam in private

schools. Two pieces of evidence discussed in #as® might predict that average test
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scores in private secondary schools were likelfialian the district with high intensity.

This interpretation is further discussed in sectioh5.

4.3.3 Effects on school supply

In section 4.3.1, | showed that Uganda’s free seapneducation policy increased the

number of secondary school graduates not only isligpwschools but also in private

schools in the district with high USE program irg#y Furthermore, it was found that a

given private school educated a similar numbertadents even after the USE policy

started, implying that the large increase in seaondchool graduates was due to the

entry into the market of new private schools. Idesrto reveal the picture behind this

change in the education market, this section exasnwvhether private secondary schools

become more accessible by increasing the numbaivaite schools at the same time as

the USE policy implementation.

Table 4-9 shows the change in the number of schoplg/pe since the free

secondary education policy started in Uganda. ,Ftret total humber of secondary

schools increased in the districts where the USkEyenabled more students to enter

secondary school (Column 1). This increase stan&®07, when the USE policy was

implemented, and by 2012, approximately 7.3 privateools entered the market in the
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district with median intensity. However, the numbéigovernment schools remained at

pre-program level over the years (Column 2). Ondater hand, the number of private

schools rose rapidly in the district where progiatansity was high. Furthermore, once

the private schools are disaggregated into PPR@amdPPP participating private schools,

most of the increase is again explained by theyewsitmon-PPP participating private

schools (Column 4 and 5).

These findings imply that fee reduction made USHi@pating secondary

schools both attractive and congested in spiteinoitdd supply, creating the excess

demand for new schooling space, and thus profikisgeprivate secondary schools

entered the market to satisfy this demand. Taldé 4pplies the same analysis as Table

4-8 with outcomes in terms of the distance betwstadents’ homes and the secondary

schools they attended. According to these datagtleeage distance to a government

secondary school did not change after the USE ypetarted, but that to private schools

fell by approximately 4.2 (=-13*0.328) km in thesttict with median intensity. This

finding is consistent with an increase in new pevachools in the district with high

intensity, suggesting that private schools becamesipally more accessible after the

USE policy started.

The private sector sometimes plays an importar® imolexpanding access to
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schools in developing countries. One typical examplthe extensive voucher program

introduced in Chile in 1980. This government prognarovided a voucher to any child,

which allowed them to attend either a public oriagie school. Under this scheme, both

types of school received equal government subsdyeprolled student. This innovative

program increased new entrants into the marketepland private school attendance

increased from 15% in 1980 to 42% in 2005 (Hsieth @muiola, 2006). | suggest that

the rapid expansion of the private secondary scimawsket in Uganda is in line with the

Chilean experience.

4.3.4 Effects on learning environment

It was shown above that a given public secondanpalcenrolled a larger number of

students after the free secondary education pelay initiated. In this context, without

increasing the available school resources, suobodeimay have become congested and

the learning environment may have suffered. To examvhether this hypothesis is

plausible, this section assesses whether the goegrtrbuilt more facilities and employed

more teachers in the district in which the intraslut of the USE policy increased the

number of school enrolments. Comparing such a eghangchool inputs to the change in

total enrolments allows a discussion of whetherbiéecy reduced the school resources
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available per student, and/or harmed learning enuient at government secondary

schools.

Panel A in Table 4-11 shows the change in the physesources available at

USE patrticipating public secondary schools after t/{SE policy started in 2007. The

results show that the number of classrooms (Collyramd seating (Column 3) increased

more in the district with high program intensithéGe results suggest that the government

prepared additional seats by building new classeand also opening seating within

existing classrooms in the district where enrolmanteased dramatically. As a result,

although the number of classrooms available petestufell slightly (Column 2), the

number of seats per student remained at pre-profgnagh(Column 4).

Panel B further shows the change in the quantitycqarality of human resources

available at USE patrticipating government secongdahpols. The results illustrate that

schools employed new teachers (Column 1) and edswet existing teachers (Column

3) more intensively in the district with high intty. As a result, despite the number of

teachers per student slightly worsening (Column tBg number of teachers with

credentials per student improved (Column 4). Thihg quality of instruction in

participating public secondary schools was unlikelguffer under the USE policy.

Panel C describes the change in the number of éemdbaving schools for
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various reasons, providing suggestive evidenceheneffects of the USE policy on

teaching body composition in Uganda. Column 1 shtves the number of teachers

transferred out from participating public secondsgliools increased significantly in the

district with high intensity after the USE polictaged in 2007. Most of these teachers

left to other schools (Column 2), rather than doedéath (Column 3) or retirement

(Column 4).

Given that a number of private schools enteredrtaiket in such districts, these

results may imply that a non-negligible numberezdahers in public schools might have

moved to newly opened private schools to avoidettyected heavy work load in public

secondary schools under the USE scheme. Indedd asumterpretation is in line with

that of Chapman et al. (2011), who mentioned tkathers in participating public

secondary schools in Uganda were concerned abeutghavy workload after the USE

policy started. If such sorting occurred, espegialinong experienced teachers which

private schools are likely to demand, the qualitystruction in public schools may have

been harmed, with students having to learn frormgeu and less experienced teachers.

Thus, although the present data lacks such infeomagxamining what types of teachers

transferred, and to what school they transferreal; be of great interest for future study.

Furthermore, Table 4-12 shows the change in thailegenvironment in non-
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USE patrticipating government secondary schoolsohtrast to the case of participating

government secondary schools, changes in physiglhaman resources were not

statistically significant (except for the numberte&chers). This is consistent with the

finding in section 4.3.1. that, in non-particip@igovernment secondary schools, the

number of secondary school graduates changed logiylg after the USE policy started.

Thus, if the academic achievement of UCE candidatésis type of school changed, if

at all, it is likely to have been due to compositeifects rather than class size effects.

Before concluding this section, | discuss the clean@vailable school resources

in private schools on the basis of the availabl@a.dia interpreting the results, readers

should note that ASC response rates from privaterstary schools are far lower than

those from government schools, and results areshusitive to endogenous selection in

answering the questionnaire. If response rates ngher from private secondary schools

with efficient head teachers, and lower from thosh less efficient head teachers, the

results below are likely to provide lower boundgrof negative effects on the learning

environment in private schools.

Table 4-13 shows the change in available schoauress per school in PPP

participating USE private secondary schools. Paeshows that the change in the

number of classrooms and seating space was quaiyesimilar to that which occurred
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in USE patrticipating public schools, but the siz¢he increase was smaller (Columns 1

and 3) despite a larger increase in enrolmenth@ss in section 4.3.1. Columns 2 and 4

suggest that available physical resources per studléPP participating private schools

worsened more markedly than in government schools.

The results in Panel B are in line with these fiigdi, with the number of teachers

in PPP participating private schools increasinghm high intensity district but by less

(Column 1), reducing the number of teachers aviglpér student more dramatically than

in participating public secondary schools (Column These schools employed more

teachers with credentials in such a district, bug tncrease is again relatively modest

compared to that in government schools (Column®4n Given that these estimates

provide only the lower bound of the true negatiffeats in private schools, the results

imply that the introduction of the free secondadue@ation policy is likely to have

damaged the learning environment in PPP particigaprivate schools when free

secondary education started.

Panel C shows that outbound teacher transfers RB participating private

schools was qualitatively similar to that from papating public secondary schools, and

was also high in the district in which the totahmaer of enrolments and of private schools

increased rapidly (Column 1). Again, most suchgfars were by teacher leaving to other
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schools (Columns 2-4).

Lastly, Table 4-14 presents the change in the legrenvironment in PPP non-

participating private secondary schools. Althoughumber of new non-participating

private secondary schools entered the market eifeeltJSE policy started (see section

4.3.3.), readers should note that this analysigdomthe sample to traditional private

schools that existed in 2006, as it included schiget effects to determine the change

in a given school over time.

The results show that the change in non-particigaprivate schools was also

qualitatively similar to that in USE participatisgcondary schools. One difference was

that the number of seats per student fell sigmftigain non-participating private

secondary schools (Panel A), although pre-progeal$ were far higher than in other

school types. The human resources available pdestdell quantitatively after the USE

policy started (Panel B), and thus class size efferay have placed downward pressure

on test scores in non-participating private secongeahools.

The outbound transfer of teachers was observeddimparticipating private

schools (Panel C). However, less than one sixslicii transfers are explained by teachers

leaving to other teaching posts (Columns 2-4). Timplies that teachers in non-

participating private secondary schools were lgsdyl to leave their schools, possibly
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because their workloads were lighter than thod¢S& participating schools.

In sum, this section has found that the free semgnelducation policy affected

the learning environment differently across schiyples. The results suggest that, in

participating secondary schools, both physicallandan resources available per student

were likely to be reduced after the policy startedparticular, the magnitude of these

change was larger in PPP participating private rsgaxy schools. Furthermore, in non-

participating private secondary schools, the poli@s likely to damage the learning

environment. Given these findings, the followingtge examines the effects of the free

secondary education policy on learning achievenamobng 11th grade students as

reflected by secondary school exit exam scores.

4.3.5 Effects on achievement

This section examines the “average” scores for dbeondary school exit exam to

determine whether the free secondary educationcypdiarmed students’ learning

achievements. A free secondary education policy redyce such an average score for

two reasons.

Firstly, class size effects entail that the phylsacad human resources available

per student may decrease if the policy increasesntimber of enrolments without
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simultaneously increasing school resources. Class sffects are likely to place

downward pressure on average test scores, anddaogoo above findings, such effects

may have occurred in participating secondary scha@wmld non-participating private

secondary schools.

Secondly, composition effects follow from changeghe composition of the

students taking secondary school exit exam afeeUBE policy started. If free secondary

education makes secondary school accessible fdestsi from less wealthy households,

and their ability is positively correlated with theusehold wealth, their test scores are

likely to be lower than the average before the Uflcy started. Such composition

effects also put downward pressure on the averageesas is likely to occur in

participating secondary schools. Given that theraye educational attainment of

household heads became lower in private secondamgots (see section 4.3.2.),

composition effects are more likely to have ocatlireprivate secondary schools.

However, the direction of policy effects on averagst scores in certain types

of secondary school is inconclusive because thaggsin learning environment and

student body composition across schools occurredilgneously. In other words,

isolating the effects of the former change fronsthof the latter is potentially difficult in

the context of this study. In such a context, Hsieth Urquiola (2006) propose examining
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the change in the average test score of all staderdne education market. In this way,
this approach net out the change in average testsderived from the student sorting
across school$®. | begin by following this strategy, recognizingliatrict of Uganda as
an individual education market. | then presentctinges in average test scores for each
district. If class size and composition effectswrced in Uganda, the average test scores
are likely to have decreased in the high interdigyrict in which more children took the
UCE exam after the USE policy was introduced.

Panel A in Table 4-15 shows the effects of freeosdary education on the
district level mean score for the secondary sclexdl exam by subject. The results in
Column 1, with the value of median intensity 0.32Bpw that this innovative policy
reduced the average test score in English by @rizlatd deviations (=-0.62*0.328) in the
district with median intensity. The results in Mathatics, Physics, Chemistry, and
Biology were qualitatively the same, and those fomehts are statistically different from

zero for all subjects.

33 This approach nets out the effects of changesrimsa-school composition of students who
would have completed 11th grade even in the absefnitee secondary education. However, it
is worth noting that free secondary education ntesgnge the overall composition of students
who take the UCE exam, by allowing more studenth diverse backgrounds to complete 11th
grade. Thus, what | calculate in this section ésgloss change in average test score derived from
the following two effects: one is the effect of dresecondary education on the academic
achievement of students who would have completednskary education even without the USE
policy, and the other is the effect of the poliecytbe composition of students who complete 11th
grade thanks to school fee abolishment.
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Section 4.3.1 showed that free secondary educatmeased the number of

students who took the UCE exam in such district818/students, 122 from public school

and 757 from private school. Thus, the fall in tiverall average test score may be due

to this high enrolment harming the learning envinemt, and to the test scores of students

who would have taken the UCE exam even withoutiB& policy (class size effects).

Alternatively, it may be because these 879 studeate potentially less able than other

students, and simply attained lower than pre-progaaerage test scores (composition

effects). Thus, although the average test scoreedsed after free secondary education

started, it is too early to conclude that the USkcy failed in this regard.

Secondly, to determine in which school types tHalle in average test score

occurred, | disaggregated the secondary scho@adh district by ownership and USE

participation. The results in Panel B show thatUSE participating government

secondary schools, the fall in the average tesedoo all five subjects was far smaller

than that in Panel A, and not statistically difftr&om zero. Section 4.3.1 showed that,

in participating public schools, the number of setary school exit exam candidates

increased, and section 4.3.4 that both physicahantin resources available per student

fell after the USE policy started. Thus, class ®#fects were likely to occur, but the

effects on test scores were, if any, likely to b&b. This finding is also consistent with
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the results in 4.3.2, which suggested that theadtaristics of students attending public

secondary schools were unlikely to have changed ,h@mce composition effects were

also unlikely to have occurred. The reason whyig@p#ting public secondary schools

maintained the characteristics of their studentgassibly because admission was

competitive. In principle, the fall in the price @flucation in participating schools would

increase the demand for its services. If the supplgvailable positions in participating

secondary schools did not increase enough to patisfincreased demand, the demand

for admission would exceeds the supply. Such cotgpet may have allowed

participating government secondary schools to bectee, admitting abler children to

maintain the quality of their students.

Secondly, in non-participating public secondary cgdf, the change was

gualitatively similar to that in participating pubkchools, and the average test score did

not fall significantly. This finding is consistewith my expectations, as non-participating

public schools hardly increased their numbers afosdary school graduates, and

changed their learning environments. Thus, neithess size and composition effects

were less likely to be at work.

On the other hand, the average test scores incipating private secondary

schools suffered to a far greater extent than thosgovernment secondary schools.
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Indeed, the change in average test scores forsithjects were negative and statistically

different from zero (Column 1-5), suggesting thegit academic achievement worsened

significantly. These findings are consistent whbge in sections 4.3.1 and 4.3.4, which

imply that, in participating private schools, freecondary education reduced school

resources available per student, harming the legrrenvironment and students’

achievement (class size effects). Furthermorehapolicy abolished school fees in this

type of secondary school, such schools were litcehecome more accessible for children

from less wealthy households with less educateddimnld heads. This expectation is

indeed supported by section 4.3.2. Thus, composéitects may have put downward

pressure on average test scores in participatingtprsecondary schools. In contrast, if

the demand for admission to participating privateo®ls outweighed supply, as in USE

participating government secondary schools, cortipetmay have allowed only abler

students to enroll in PPP secondary schools. How®&FRP private secondary schools

located in rural areas with limited outreach, a8l a®the scale of rural low-cost private

secondary schools, may have been too small to ggoamn adequate range of subjects

(Winkler and Sondergaard, 2008), and hence theaser in the demand for admission

was likely to be limited.

Lastly, in non-participating private secondary salpthe change in average test
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scores for four subjects were positive and impedgisstimated. Sections 4.3.1 and 4.3.4

show that the number of students graduating frompaxticipating private secondary

schools increased rapidly after the USE policytethrand available physical and human

resources per student were reduced. These findunggest that class size effects were

likely to occur, but the effects on the averagé $esres were marginal.

In summary, Table 4-15 shows that free secondangan decreased district

level average test scores of 11th grade studerdf five subjects. This change differs

largely by school type, and the greatest fall irrage test scores was likely in PPP

participating private secondary schools due to lotaths size and composition effects.

A natural next question would be whether the fallaverage test score in

participating private secondary schools was duhedfree secondary education policy

harming the academic achievement of students whaldvbave graduated from

secondary school even in the absence of the USE&ypAlternatively, it may be simply

because the test scores of students who becami® gloseluate secondary education were

lower than the pre-program average. Ideally, irdimal data should be used to determine

the counterfactual test scores of students who dvbalve graduated from secondary

education if the USE policy was not implementedwweer, the context and data of this

study does not allow such an analysis. Insteagetiischool level data to examine the
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change in average test scores in the same scheoltiave by including school fixed

effects. In doing so, | limited the sample to tkeadary schools that existed before the

USE policy started, determining whether the avetagescores in such schools suffered,

or they fell at district level fell simply becauiee average in new participating private

secondary schools was lower than that in traditipagicipating schools.

Table 4-16 shows the change in academic achieveimératditional secondary

schools which existed before the USE policy starsttion 4.3.3 shows that the number

of government secondary schools hardly increagedthie USE policy started, and hence

the results for these are qualitatively very simitathose in Table 4-14. Thus, this part

sheds light on the results for PPP participatingagpe secondary schools. The results

show that the fall in test scores was smaller adlitronal participating private schools,

and not statistically different from zero for fosmbjects. This result suggests that free

secondary education was less likely to harm acadechievement in traditional PPP

participating private secondary schools that egibefore the USE policy started. In other

words, the fall in the average test score in Tdblel was likely due to the average test

score in new PPP participating secondary schoalsgbewer than the pre-program

average among PPP participating private secondaioss.

These findings imply that the USE policy improvedifare, in that the number
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of secondary school graduates in traditional seagndchools increased, with few

negative effects on their academic achievementflatiter that it allowed more students

to complete secondary education in new seconddrgods, although their academic

achievement may have been relatively poorer.

4.3.6 Robustness check

Before concluding this section, | submitted thenested results to a robustness test by

controlling for additional covariates. Table 4-1@gents the number students who took

the secondary school exit exam as a dependenbilat@mexamine the robustness of the

findings, and Column 1 shows the results from thseline specification for ease of

comparison. Column 2 shows the interaction betvtherregion fixed effects and year

fixed effects, and shows that the main findingsrabrist with this inclusion. This set of

variables control for the unobserved heterogenebasge in the four regions across the

years, including heterogeneous trends in generahamuic development. Another

concern leading to potential bias in the estimetele effect of a government program

targeting districts with high unemployment. As timing of the introduction of the USE

policy was almost same as the presidential eletiga in 2005 and the global economic

recession, isolating the effects of such a govemrpeogram from those of the USE
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policy is a major challenge. To address this camdgéolumn 3 controls for the interaction

between pre-program unemployment rates and yeadl BXfects, but again the estimates

remain similar. Finally, reconstruction followinget civil war in the northern regions of

Uganda may have affected access and achievemengasaoondary school students at

the time of the USE policy implementation. In orteprovide conservative estimates to

address this concern, Column 4 excludes the safnpie the north, and again the

estimates remain robust. The same robustness @asstanducted using the average test

score as dependent variable, as shown in Table 44igse results suggest that the

findings reported above are not spurious.

4.4 Conclusion

The study reported in this chapter examined whetreemtroduction of the USE policy

promoted access to lower secondary education, eldatige student body composition,

led to the opening of private schools, or sacrdiggiality of education and students’

learning achievement. | exploited the variatioroasrdistricts in the effective benefits of

the USE policy in terms of the number of dropoutsro the USE program. The findings

suggest that the USE policy was effective in bagsthe number of secondary school

graduates in both public and private schools. Algiol found that the policy decreased
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the average test scores in the secondary schdahexn, this change differed by school

type and academic achievement was maintained ity@dls except PPP participating

private secondary schools. Furthermore, the avetage scores in traditional PPP

participating private secondary schools existinfptgethe USE policy started were far

less likely to fall. Instead, the fall in the avgeatest score was likely due to new PPP

participating private schools becoming accessilde dtudents from less wealthy

households, as the new average test score was tloarethe pre-program level.

Thus, this chapter concludes that the USE is a welfare improving measure for

Uganda, in that it increased the number of secondary school graduates with few negative

effects on their academic achievement in traditional secondary schools that existed

before the policy started, and that it allowed more students to complete secondary

education in new secondary schools, although their academic achievement may have

been relatively lower than that of other graduates.
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Chapter 5: Effects of education on adolescent @negynand child health

5.1 Introduction
There has long been debate on the relationshipeagtiemale education and various
outcomes, such as fertility, health investment, emittd health status (Cochrane et al.,
1979; Schultz, 1988, 2002; Strauss and Thomas, )1996merous studies have
investigated the impact of female education onilitgrtWhile earlier studies tend to
report cross-sectional correlations, recent eviddrased on quasi-experimental studies
has found that female education indeed reduceyg paynancy (for example, Berthelon
and Kruger, 2011; Breierova and Duflo, 2004; Kea@,4; Osili and Long, 2008; Ozier,
2015). Furthermore, randomized control trials pdow) educational subsidies show that
a reduction in schooling costs decreases schog@-ainb and early pregnancy and
marriage rates (Baird et al., 2010; Duflo et aDp@&, forthcoming). As many quasi-
experimental studies focus on the reduction of schttendance costs through school
construction or fee abolition, the findings maytaleen as robust evidence for the impact
of female education on early pregnancy.

However, rigorous evidence is more limited regagdihe impact of female
education on child health and health investmenabiein For instance, available studies

indicate that maternal education reduces child afioyt(Breierova and Duflo, 2004;
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Chou et al., 2010), as well as anemia and sturfiegts, 2014). Moreover, relatively

sporadic evidence exists for a mechanism by whehale education reduces early

pregnancy and improves child health.

Various theoretical pathways have been put forveerdn explanation for the

negative relationship between female education fartdity. First, higher educational

attainment increases human capital, thereby raigiegopportunity cost of time for

childbearing and childrearing. This is likely tocdease early pregnancy and increase

labor force participation (Becker, 1981). Howetbke empirical evidence for this human

capital effect is mixed. Second, schooling mightehecreate incarceration effects, by

which girls have less time, opportunity, and degirbehave in a manner that outs their

reproductive health at risk while attending schontler adult supervision (Berthelone

and Kruger, 2008). Third, education may change fenpaegnancy preferences. As

educated women often face a trade-off between tlantqy and quality of children

(Becker and Lewis, 1973), improvement in educatiattainment may lead them to want

fewer children. Fourth, educated girls may beconm@menknowledgeable about the

medical risks of unprotected sexual activity andfogiving birth at an early age. While

this can be considered a part of human capital orgment, specific knowledge on

medical and reproductive health issues can inciieaakh investment demand separately
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from any potential income or substitution effegbtigh the labor market.

Fifth, educated women are more likely to marry eded men, who might also

want fewer children (Behrman and Rosenzweig, 208&)ong studies examining this

assortative mating channel, some have found thahgya are indeed more educated

(Breierova and Duflo, 2004; Clark et al., 2014; yand Zablotsky, 2011), but others

have not (Cygam-Rehm and Maeder, 2013; Keats, 2@ idally, once women are

partnered, the bargaining model of a householdestgdhat decision making, including

that around pregnancy and health investment, hiogeke relative bargaining power of

the partners. Evidence is scarce regarding thisyzat, and Keats (2014) has shown that

this is unlikely to be at work. In sum, evidencenans limited or mixed regarding the

importance of these pathways. More importantly, fwdies have comprehensively

investigated all of the pathways.

This chapter presents fresh and comprehensive reseden early pregnancy,

health investment, and child health, and furthgri@es the pathways by which female

education affects these outcomes. In order to addige endogeneity of educational

attainment, | utilized the exogenous variationha tevel of schooling over time caused

by the UPE policy in Uganda. This policy abolishaiimary school fees across the

country in 1997, aiming at improving access to dasiucation. | compare changes in the
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above outcomes between the cohorts fully exposddhahexposed to the UPE policy

across districts that were likely to have had d#fe levels of potential gain from the

policy due to their differential pre-interventionrpary education completion rates.

The results show that an additional year of scingoéffectively reduced the

probability of giving a live birth before the agkl® years, and the probability of getting

married by seven percentage points. This was nettauwlelays in the onset of sexual

activity or an increase in abortion. There was alsak evidence for the increased use of

modern contraceptive methods. Thus, education esbHgcegnancy within marriage,

which is consistent with the experimental effecsafiool subsidies reported by Duflo et

al., (2015). Among those who had given birth by #lge of 19 or 20 years, the more

educated mothers invested more in the health af thddren by delivering babies at

formal facilities assisted by medical professionateastfeeding, and owning a mosquito

net. Perhaps due to such investments, the protyabilia child of an educated mother

dying between the age of two and 12 months declifiedse results suggest that female

education not only decreases adolescent pregnéuotyalso improves the health of

children through mothers’ better health investmémterms of the pathways by which

education leads to these changes, the data shoedieated women were more likely to

be literate and prefer to have fewer children. Thlsp exhibited better knowledge about
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certain health and reproductive issues. Weak evglevas found for an increase in the
probability of working in the non-agricultural sectand for incarceration effects. On the
other hand, no evidence was found for assortati&eng or improved bargaining power
among more educated women.

The study most relevant to the present one isah&eats (2014), which also
examined the effects of the free primary educapolicy in Uganda on fertility, health
investment, and child health. Keats (2014) studyleged a regression discontinuity
design, comparing women who were just above analbie age of 14 years when the
policy was implemented. This means the findingsagmelicable to the partially treated
cohort of women, some of whom were already enroited higher grade of primary
school, or had dropped out when the policy staftethe present study, | focused on the
fully treated cohorts of those who were not ygtraary school attending age at the start
of the policy. Any improvement in educational attaent is likely to have been larger
among such fully treated women. As shown in Fidiife the average years of schooling
in fact increased as the cohorts became younges, Tiis study supplements the findings
of Keats (2014) by providing evidence on the fulipact of the UPE policy, which is
likely to apply to future cohorts in the long term.

In addition, as the present identification strategploited regional and temporal
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variation in policy intensity, this study shows tiithe policy reduced inequality in

educational attainment, by disproportionately bigimef historically disadvantaged areas.

A simple break-down of Figure 5-1 into areas witiffedent levels of pre-policy

educational attainment (Figure 5-2) shows thatgreatest improvement occurred in

areas in which the years of schooling among oldaods of women (aged 27-31 years

in 1997) fell in the 1st and 2nd quartiles. On titber hand, there was very little

improvement among those in the 4th quatrtile.

In sum, this study contributes to the literature grgviding comprehensive

evidence on the full impact of education on fdstiland child health, as well as the

pathways of such impact. In addition, the focushohonly temporal but also regional

variation in UPE policy intensity allows an exantina of its equalizing impact. The

present findings differ somewhat from those of kKke@014). While the evidence for

human capital effects is weaker in the presentltsedhe negative impact of education

on child mortality rates is clear, which was natrid in the Keats (2014) study. Another

study using a similar method as Keats (2014) faotlvad the UPE policy decreased the

likelihood of being infected with HIV (Behrman, 201

The remainder of this chapter is organized as \olleection 5.2 describes the

data and analysis strategies; in section 5.3 siggriethe empirical findings; finally, section
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5.4 provides concluding remarks.

5.2 Data and identification

5.2.1 Data and treatment cohorts

This empirical exercise draws mainly on the UDH&dz 2001 and 2011. The UDHS

offers nationally representative, repeated crosfig®l data rich with information on

reproductive health and demographics of women ddgedo 49 years. This includes

information on their pregnancy history, health istveent, and child health. This

information was extracted for all cohorts that wgoeng enough to be fully affected by

the UPE policy, from its inception, as well as cabdhat missed the UPE opportunities

by being too old at its onset.

More specifically, the treatment group includedsgwho were aged four and

five years (i.e., pre-school age) in 1997 whenUWHRE policy started, and the control

group includes girls who were aged between 17 &ngehrs at that time. The treated

cohorts were likely to have benefited from UPE ppfrom grade one. On the other hand,

the control cohorts were likely to have alreadyistied or dropped out of primary

schooling when UPE policy started. Out of 15,924esbations of UDHS data from 2001

and 2011, 1476 women fell into either the treatedamtrol cohort, and lived in one of
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the 35 districts existing in 1991 (702 treatedsgirbrn in 1992 and 1993 from the 2011

UDHS and 774 control girls born in 1978 to 1980virthe 2001 UDHS). When they were

surveyed, the treated girls were aged 18 and 1% ywhereas the control girls were aged

21 to 23 years. The cohorts aged between six ama 1897 were omitted from the main

sample because they were only partially treateéci8pally, some may have already

dropped out of school, or spent some years payhgda fees before the UPE policy

started. Thus, they form neither a pure controlanpure treated cohort. | also excluded

women aged 14 to 16 years in 1997, as a non-nklgigiumber of women in these

cohorts attended primary school when the UPE paliasted, despite not being correctly

aged for that level of education, due to the higdvalence of grade repetition and delayed

primary school entry in Uganda. The summary stesisire described in Table 5A-1.

In addition to this main sample, as a proxy for phienary school completion

rate that would have been realized for these cehwithout the UPE policy, | used the

completion rates among cohorts several years thderthe main sample, namely women

aged 27 to 31 years when the policy started. Tfognmation on these older women is

based on the 1991 UPHC. | grouped these womendaydistrict of birth, and computed

the completion rates. Given their age, the UPEcga$ highly unlikely to have affected

their educational attainment. On the other hanely thrimary-level completion rate is
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likely to be correlated with the potential gairediucational attainment for girls aged four

to five years in 1997. The older women in the URM&e aged 21 to 25 years at the time

of interview. In assigning this district level ppeegram completion rate to girls in the

main sample, | had to use the district of curresidence, as the UDHS did not provide

information on the district of birth. However, ov@2% of women aged 18 to 23 years

remain in the same district as at age seven in lgarhus, the degree of attenuation bias

due to possible measurement error in the completts stemming from migration is

likely to be fairly small.

5.2.2 ldentification strategy: Difference in differences

| focused first on the impact of the UPE policy ginls’ schooling. For this purpose, |

employed a variant of the DID approach, in whicle @ the differences is represented

by a continuous, rather than a dichotomous, treattraariable. In other words, the

temporal change in educational attainment betwleewcdhorts exposed and not exposed

to the UPE policy was compared across the distihetsdiffer in terms of the intensity of

expected UPE benefit, as measured by the pre-programnary-level completion rate.

Similar approaches have been used by Duflo (208d8) @sili and Long (2008), for

example. Specifically, |1 used the following modglaabaseline:
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Sijkt = Qo + a1Young, + a,preUPE comp. rate;

+ ag( Young, * preUPE comp. rate]-)

+ ayXijke + AsZjpe + €ijre (13)

where S; . denotes the number of schooling years of ginl district j, in region k, born
in year t, Young; takes the value of one if the girl was aged faufivee years in 1997
(as opposed to 17 to 19 years for the control groaupd preUPE comp.rate; is the
share of women born in 1966 to 1970 who completedgry education in district The
across cohort change in the number of schoolingsyisacaptured by, and the effect
of differential program intensity is captured lay. While simultaneously controlling for
these two sources of variation, the interactiomtéetween the two variables reflects
whether the changes across cohorts are systerhaticatelated with the pre-program
primary-level completion rate.

Figure 5-3 illustrates the intuition behind thigmtification strategy. The dotted
and solid lines indicate the lowess fitted lines tbe control and treated cohorts,
respectively. The line for the control cohort shdtws positive relationship between the
district level pre-program completion rates andvitial educational attainment for girls
aged between 17 and 19 years in 1997. This imghigs prior to the UPE policy, girls

aged 17 to19 years (the control group) attaineavai level of education in districts with
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a lower pre-program completion rate. This sloperegponds to coefficientr, in
equation (13). Secondly, the solid line for theteel cohorts also shows a positive slope,
but becomes flatter than the slope for the cordoblorts. The correlation between the
size of the gap between the two lines and the ppgram primary completion rate is
captured by coefficientr; in equation (13). Since the gap tapers as theqmgram
completion rate increases, it confirms the theoattprediction in section 5.2 that
improvement in educational attainment is conceatran districts with higher program
intensity (i.e., lower completion rates). Thus, plost-UPE cohorts exhibit less inequality
in educational attainment across districts.

In addition to the intensity variables, in equatit8), | controlled for the religion
of the household head({;,;) and a number of district cohort level covariatés,,,
including the number of governmental primary schablat existed within the district
when each cohort was aged six years. Thus, whdesacto schools could vary across
cohorts, particularly following the launch of théH policy in previously disadvantaged
areas, its impact on educational attainment wadraided for. Furthermore, such
disadvantaged areas may have experience dispropaiei economic growth due to mean

reversion, which can boost educational investm&ntcontrol for this, | included the
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district level share of communities (Local Courtilor LC1§* that had a bank branch
within their boundaries when each cohort was araghedige of 1. In addition, access
to health services could be another time-variactbfathat improved relatively greatly in
disadvantaged areas, promoting health and thusbBeg®f children. | controlled for this
factor by including the district level share of LEWith public hospitals or health centers
around the age of 14 years.

Alternative to the basic specification, in equatida) below, | replaced the
dummy for the young cohort wit;, the set of 35 district dummy variables that edst
in 1991. | could then also includg,, the set of birth year fixed effects, as well las t
interaction betweeml, and Region,, the set of four regional dummy variabfés.
These controls absorb possible unobserved hetegtdgeacross districts, which might
arise from, for example, varying levels of locabpa efforts to promote education or
reduce the local capture of public fuA@isvhich could be associated with the pre-program

primary completion rate. While these efforts mayenhecome stronger, particularly in

34 Avillage refers to the LC1 in the Ugandan geobieg category.

3% | used UNHS 1993 and 2006 data to measure thesetlevel variables, and merged them
with the main data. The 1993 data was assigneldeta@dntrol cohorts born between the years
1978 and 1980, and the 2006 data to the treatemttsdhorn in 1993 and 1994.

3%The four regions are the North (Apac, Arua, Gulitgm, Nebbi, Kotido, Lira, Moroto, Moyo);
East (Iganga, Jinja, Kamuli, Kapchorwa, Mbale,iBal] Tororo); West (Hoima, Kabale, Kabalore,
Bushenyi , Kasese, Kibaale, Masindi, Mbarara, Ku8roti, Bundibugyo, Kisoro , Rukungiri);
and Central (Kampala, Kiboga, Luwero , Masaka, Mulge Mpigi, Mukono, Rakai, Kalangala).
37 According to Reinikka and Svensson (2005), therldga government initiated a newspaper
campaign and reduced local capture after thedirbtic expenditure tracking survey conducted
in 1996.
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places with historically low levels of educationych heterogeneous trends are also
captured by the region-specific cohort dummy vdegb Thus, the identification
assumption is that there were no other time-vanentbserved factors that started to
affect educational attainment more favorably in th&ricts with lower pre-program
primary completion rates at the same time as thie ptiticy, after controlling for district
and cohort fixed effects, regional trends, andridisievel indicators of general economic
development and improvement in access to schodl$ealth facilitie?®. | address later
the validity of this assumption by conducting then® regression exercise for two groups
of girls both not exposed to the UPE policy asacebo test. The results indicated no
effect, supporting this assumption. Finally, thenslard errors were clustered at the level
of district, which defined the variation in pre-gram completion rates (Bertland et al.,
2004).
Sijkt = Bo + ,81( Young, * preUPE comp. ratej) + B2 Xijie + BsZjie + 1j + A

+ Regiony * Ay + Ty (14)

In equation (14), the coefficient for the un-inteed terms cannot lestimated but the

% Some readers may be concerned that boys, notginfdy in the same cohort also benefited
from the UPE policy, and the outcomes of interegth as fertility and child health, may have
been affected through the improvement of male eéucaAlthough boys indeed improved in
educational attainment after the UPE started, th#H8 data show that, mainly because the
average years of education among boys was aboen @en before the UPE policy started,
there was no regional variation in the magnitudenprovement among boys. The effects through
such change were isolated by the birth year fiXéetes, allowing us to isolate the exogenous
change in female education from that in male edloicat
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estimate fothe interaction term is likely to be more relialleised this as the preferred
specification. The estimated coefficiefit is likely to reflect largely the impact of the

UPE. As mentioned in 2.1., the treatment grouptwa®ld to benefit fully from the UPE

policy®®.

5.2.3 Identification: Instrumental variable approach
The analysis of the impact of UPE policy on edugal attainment can be regarded as
the first stage regression in the instrumentalade method in which educational
attainment is treated as an endogenous variabézifigally, | used the interaction term
(Young, x preUPE comp. rate;) in equation (14) to instrument the endogenous
variable in order to identify the impact of eduoation fertility, health investment, and
child health. The second stage equation is spdcisefollows:
Yiike = Vo + V1Sijke + Vo Xijke + VaZjke + 1j + A + Regiony * Ap + u;jit
(15)
where Y; ;. is an outcome variable, for example, the dummiabée indicating whether

a girl gave a live birth before the age of 18 yea@le coefficient of interest ig; . In this

3% To assess the full impact of the UPE policy, oeeds the cohort of girls born after 1994. Given
no delay or repetition, these girls would have mgposed to have entered primary school after
2000, taken the PLE after 2006, and entered jusgoondary school after 2007.
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case, | expect its sign to be negative if girlieation effectively reduced adolescent
pregnancy.

As shown below, Craig Donald F-statistics indicatbat the instrument
explained sufficient variation in the endogenousalde (Stock and Yogo, 2005). The
instrument was also likely to satisfy the exclusiestriction. As | controlled for district
and cohort fixed effects, the interaction betwédmnregion dummies and cohort dummies,
and time-variant district level controls, there wiaikely to be a remaining time-variant
factor that correlated with both the historicalinpary completion rate and within-region
variation in changes in outcomes, and that staa&dve an impact around the same time

as the UPE implementation.

5.2.4 Measures of educational attainment

While one would ideally like to know the completgelars of education, as the treated
cohorts were aged 18 and 19 years at the timeeo$uivey, some of the girls in these
cohorts may have progressed to obtaining more $icigdater. This censoring issue was
likely to be more severe among the treated coheints were younger, and also in the
districts with higher pre-program completion rateswhich many women tended to

obtain more education. This could produce a sparpmsitive effect of the UPE on the
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level of education completed by the age of 18 oyd#4°. This selective censoring was
less likely to be an issue when the outcome vagialals the completion of primary school,
as over 92% of the women in the treated cohorte wer longer attending a primary
school at the time of the interview. Since an adiman is less likely to enroll in a low
grade of primary education, the lower the gradenpleyed as the outcome, the less
susceptible were the results to bias caused byehsoring®. Thus, if the results for
completion of grades at primary level were qualiy consistent with the results for
years of schooling, that would indicate the robessof the finding that fee abolition for
primary education reduced adolescent pregnancy.

Comparing the distribution of the number of comgletyears of education
between the control and treatment groups (Figutg 8-is clear that the share of women
who never attended school dropped sharply across the two cohorts fidnto six
percentage points. This suggests that the UPEypeéidicularly promoted the enrolment
of women who would not have entered primary schoals absence. Furthermore, the

share of women who dropped out of school betweerfitst and fourth grades halved.

40 As | controlled for birth fixed effects and thei@raction terms between birth year dummies
and region dummies, for such a selective censdargas myestimates, if any, it must arise
within a region.

41 In my data set, about 7% of treated women attepdethry school sometimes in the year of
interview. The proportion dropped to 3.6% for gwo attended grades lower than P6, and
further down to 1.8% for girls who attended graldeger than P5. Given that they answered with
“attending school” even if attending school only doe day, this number is likely to be overstated.
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Indeed, the share of women attaining the fifththsiand seventh grades was two to three

percentage points higher in the treatment grougs Siggests that the UPE policy also

promoted the completion of higher grades amongammschool entrants.

5.3 Results

5.3.1 Effects of UPE policy on years of schooling

| start with the results for the effect of the UP&icy on girls’ educational attainment.

Column 1 of Table 5-1 shows the results from treebae specification, given in equation

(). The results are consistent with Figure 5-3,ictvhdepicts the concentrated

improvement in educational attainment after theothiction of the UPE policy in areas

with historically low levels of education. Firshe coefficient for the un-interacted pre-

program completion rate, 11.78, suggests that pet€entage point increase in the pre-

program completion rate for older women was assediaith a 1.18 year increase in the

years of schooling for the controlled in the sanséridt. This association fell dramatically

from 11.78 to 8.05 (=11.78-3.73) for the treatedarts. These results are consistent with

the conceptual framework that suggests the equgleffect of the UPE policy.

In Column 2, | show the results based on the prefiespecification in equation

(2). The inclusion of these controls barely chanties results qualitatively, and the
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instrument consistently indicates a significantliiecin the magnitude of the positive

correlation between years of schooling and preq@amgorimary completion rates. This

finding remained robust, even when | additionalbntcolled for the full interactions

between the four regional dummies and birth yeadieffects (Column 3), and when the

measure of pre-program completion rates was catnifeom different cohorts of women

in the 1991 UPHC who were aged between 26 and &3 yand between 21 and 30 years

in 1991, respectively (Columns 4 and 5). Taken ttogre these results suggest that the

UPE policy improved girls’ education, particulamnythe districts with lower educational

attainment prior to the UPE policy, and as a resukqualized educational attainment

across districts in Uganda.

5.3.2 Falsification test: Placebo experiment

However, one might wonder whether the results mpeedlect mean reversion. In other

words, even without the UPE policy, girls living districts with lower pre-program

completion rates may have shown the same improvemeschooling. To address this

possibility, | conducted a placebo experiment. Spadly, if the results were in fact due

to mean reversion, | would find a similar patteetvizeen two groups of cohorts both

unaffected by the UPE policy. For this exercisaséd the data for girls aged 17 to 18
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years in 1997 (the control cohorts in the main ysig) as the placebo treatment colérts
and girls aged 30 to 32 years in 1997 as the ptacehtrol cohorts. Both groups were
highly unlikely to have benefited from the UPE pyglias both were 17 years of age or
older when it started.

The results suggest the placebo experiment didetett any significant change
in the relationship between the district level pregram completion rate and individual
educational attainment across the two cohorts €181, Column 1). This contrasts with
the results of the main analysis, which are preskagain in Column 2. This implies that
the equalization in girls’ educational attainmeiak ot occur until the launch of the UPE
policy, which in turn provides suggestive evideticat the equalization effect may be
attributed to the policy’s fee abolishment. Theuhssin Column 3 are consistent, even
when the cohorts providing the information on pregmam completion rates were

changed to women aged 34 to 38 years.

42 As a placebo control cohort, women aged 30-32syeaare used to maintain the same age
differences across two cohorts as a main analyestsracted information on the placebo treatment
and control groups from the UDHS 2001 data because surveys lacked information on the
district of current residence. The district levedqprogram completion rates were calculated using
the educational attainment of women born betwed® Ehd 1963, or aged between 34 and 38
years in 1991.

108



5.3.3 Effects of schooling on adolescent pregnancy

| turn now to the impact of educational attainment adolescent pregnancy. | take

advantage of the exogenous change in educatidaatraent caused by the UPE policy

and instrument it by the interaction term betwewss fire-program primary completion

rate and the indicator for the treatment cohontsiST the discussion thus far serves as the

analysis of the first stage regression in the IMhod. As shown in Table 5-3, | started

with the OLS estimates for comparison, which ditlagemtrol for the endogeneity of girls’

schooling (Column 1). The results show that an tamithl year of schooling was

associated with a 4.2 percentage point reductigdhemprobability of giving a live birth

before the age of 18 years. The instrumental veriegtimates using the 2SLS are shown

in Columns 2 and 3. Column 2 shows the resultscbasesquations (2) and (3) without

the region-specific cohort effects, while Columadlitionally controls for the regional

trends. Both results indicate that an additionakyd schooling significantly reduced the

probability of having an adolescent pregnancy. antipular, the results based on the

preferred specification (Column 3) show that atteg@nother year of schooling reduced

the probability of giving birth before the age & {ears by 6.7 percentage points. This

fall was as large as 17% of the pre-program medheobutcome. The Craig Donald F-

statistic for the test for a weak instrument wagli2Bather larger than the rule-of-thumb
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critical value.

An interesting finding is that the IV point estiraatwere almost 50% larger in
the absolute term than the OLS estimates. This inglunexpected if one is concerned
about the unobserved heterogeneity of factors asitiousehold wealth, academic ability,
and risk averseneSsThe fact that the absolute size of the negatifexiewas larger in
the IV estimate suggests that the response amangliews (i.e., girls who would have
completed more years of schooling had they residetistricts with low pre-program
completion rates, but would not had they residedlistricts with high pre-program
completion rates) is likely to be larger than thatong the remainder of girls who did not
change their schooling behavior depending on ttemsity of UPE benefit. The fact that
the IV estimates showed larger effects in absalalge is consistent with previous studies
examining the effects of education on early motbechusing school construction or
reforms as the sources of instruments (for exanipgerova and Duflo, 2004; Cygam-
Rehm Maeder, 2013; Osili and Long, 2008). Altogethige IV analysis suggests that

girls’ schooling significantly reduced the probdalyibf adolescent pregnancy in Uganda.

43 For instance, if a girl from a wealthy househddriore risk averse, she is likely to complete
primary education without financial constraints aatso to avoid adolescent pregnancy.
Furthermore, if a girl with high innate ability isore ambitious regarding her career, she is more
likely to complete primary education without mudifioet and also to avoid pregnancy. These
scenarios point to the possibility that the OLSreagtimates the true negative effects of education
on adolescent pregnancy.
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5.3.4 Effects of grade completion on adolescent gpeancy

The analysis in the previous section assumed arliredationship between the years of

education and the incidence of adolescent pregn&tamyever, there might be a critical

grade from which the education effect kicks in.olmler to explore this possibility, |

examine how the completion of each formal educatiade affected the likelihood of

adolescent pregnancy. This exercise also allowedonexamine the robustness of the

results in terms of a possible bias caused by thedecensoring by the completed years

of schooling. | estimate equations (2) and (3) gighe dummy variable indicating a girl

I in district j and region k born in year t who heaaimpleted a certain grade. Specifically,

| considered the completion of each grade in prynealucation (P1 to P7), as well as the

first three grades in lower secondary educationtdS33). The results are shown in Table

5-4. The results in Column 1 of Panel A suggesdt ahgirl who completed the first year

of primary education had a lower probability ofigry birth before the age of 18 years,

in comparison to those who failed to complete grhdehe first stage results, shown in

the second row, indicate the equalizing effechefWPE policy, which is consistent with

the results in Table 5-1. The results are simdattie P2 to P7 completion data (Columns

2-7). This consistency provides suggestive evidahe¢ a bias caused by selective
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censoring, if any, is unlikely to qualitatively afft the main findings.

In addition, the analysis of the completion of setary level education sheds
light on whether the UPE policy affected entry isgcondary schooling. The results
based on the completed years of schooling in Tallesuggest that the UPE policy
induced some girls to attain some secondary edwré4tiThe results in Table 5-4 mirror
these implications and indicate that the UPE pghlimymoted enrolment in the first year
of lower secondary school, reducing the probabdftgadolescent pregnancy (Column 8).
However, the impact of S2 and S3 completion iskatyito be traceable, as the first stage
results become weak (Columns 9 and*10)

One might also wonder whether the expected beradfiise UPE and the USE
could partially offset each other. While areas witigh pre-program primary-level

completion rates had less potential to gain from WPE policy, they might have

44 Based on the coefficient in Column 3 of Table 6&21), a one-standard-deviation increase
in the pre-program primary education completiore rgd.18) is associated with a 1.12 year

increase in girls’ years of schooling. Adding timsrement to the mean pre-program educational
attainment (5.92), the average number of yearsldaing reaches 7.03 years for the treated
cohort, which corresponds to the end of primarycation. With some variance around the mean,
these results are likely to reflect that some é@girls completed the first few grades of secoyndar

education. This is based on the following compatati

05 = —6.21, and thus,AS|young=1 = —6.21 X ApreUPE comp. rate.

dpreUPE comp.rate

Young=1
- . as ~
Similarly, by construction, GpreUPE compratelyoung—o 0, and thus AS|young=0 = 0 X
ApreUPE comp.rate . Therefore, (ASlyoung=1 — ASlyoung=0) = —6.21 X

ApreUPE comp.rate.
4 Results using the completion of grade S4 or higisethe outcome are qualitatively the same
as those in Columns 9 and 10.
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benefitted more from the USE policy because ofgpportunities that reward secondary

education in such areas. If this were the case)ehbenefit would become similar across

areas with differential pre-program primary comigletrates, and as a result, the impact

of the UPE on the number of years of schoolingherfirst stage coefficient, would be

likely to be biased towards zero. This tendency ldidikely be larger for outcomes

indicating the completion of higher secondary gsaddiis was indeed confirmed by the

first stage results in Table 5-4 (Columns 9 and TBys, the combined impact of the UPE

and USE policies is unclear on the completion ghkr secondary grades. However, the

negative and significant effect of the IV on S1 gdation (Column 8) indicates that, for

this grade, the equalizing effect of the UPE potioyninated the possibly opposite effect

of the USE policy. It might be that the UPE polingluced girls to enter secondary school,

even though it did not lead to continued seconédrycation.

5.3.5 Effects of education on safe delivery, neoragicare, and infant health

While | have shown that education reduced adolégmesgnancy, one third of treated

women had given birth before the age of 18 yean® question arises as to whether

education might help those mothers to provide bagalth investment for their children.

I next examined the impact of female education agptbonse who had given birth by the
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age of 18 years on health investment behavior, nned<y the utilization of maternal

and infant care, as well as on the health statehittfren, measured by current incidence

of infant mortality and illness.

The results in Panel A of Table 5-5 show that ethecenothers were more likely

to receive delivery assistance by a medical prajass (Column 1), and to deliver at a

modern health facility, such as a hospital or teaéinter (Column 2). In addition, they

were more likely to breastfeed their children amtidve them receive a BCG vaccination

after birth (Column 3 and 4), which helps prevestdse.

Perhaps reflecting these health investments, thlegbility of death before the

age of 12 months fell by 5.4 percentage points grtbe children of women with an

additional year of completed education (Column and® B, Table 5-6). Since the

probability of death within one month remained tdeeted (Column 1), maternal

education is likely to have reduced the incidenteleath between the 2nd and 12th

months. An explanation may be that educated motremrsive better information on

infant care, such as preventative inoculation arehdifeeding, which boost infants’

immunity, either when they deliver their babieoanal facilities or from other sources.

On the other hand, the incidence of diarrhea awerfdid not fall among the children of

more highly educated mothers (Columns 3 and 4efasigether, the results indicate that
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the promotion of female education not only redueellescent pregnancy but also

promoted better health investments when they beqamgnant, and as a result, their

children benefited from improved health.

5.3.6 Pathway: Early marriage, abstinence, and cordception

Thus far, together with favorable effects on infagalth, | have shown that increases in

girls’ years of schooling reduced the probabilitywing birth before the age of 18 years

in the present data from Uganda. Next, | analyzetidr this reduction in adolescent

pregnancy could be ascribed to increases in caitae use, abstinence, and/or

miscarriage and abortion. First, if education prtedoabstinence, the onset of sexual

activity is likely to be delayed. However, therens evidence of the probability of first

sexual intercourse by the age of 15, 16, 17, oyel88s declining with education (Panel

A, Table 5-7). On the other hand, the results inédP® suggest that improvement in

educational attainment delayed the age at firstiage. The decline in the probability of

getting married by the age of 15 to 18 years isoaimdentical to the decline in the

probability of giving birth before the age of 1518 years (Panels B and C, Table 5-7).

These results suggest that the reduction in adagcegnancy is likely to be attributed

to delayed marriage. In addition, | found a sigrafit education effect on the use of
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modern contraceptive methods, particularly pill$ ot condoms (Columns 1-3, Panel
D)*¢. While | lacked information on the past use of cacéptives, to the extent that more
highly educated women also started using thesg, ¢ael results are indicative of the role
played by contraceptive use in delaying the adgesitpregnancy. In contrast, increased
education level did not reduce the chance of hagimgbortion or miscarriage (Column
4, Panel D). If the incidence of miscarriage did ceange or was reduced, this would
suggest that abortion was not a major pathway bictwFemale education reduced
adolescent pregnancy. Taken together, the resugtgest that female education reduced
adolescent pregnancy by delaying marriage, andilgpsby promoting modern
contraceptive use.

A natural next question is why education delaysriage and promotes the use
of contraceptives. As discussed in the Introducttbe literature has suggested at least
six channels through which female education affdetse mediating factors, namely (1)
human capital effects, (2) incarceration effec®, ¢hange in fertility preferences, (4)
knowledge improvement, (5) assortative mating, é)dimproved bargaining power

within couples. | examine each of these pathwaj@be

46 |n the analysis, | assumed that women who hadrrieae sexual intercourse had never used a
condom. Even when | limited the sample to women téud ever experienced sexual intercourse,
the results remained qualitatively unchanged. Funtiore, the results remained insignificant
when the outcome was changed to the use of anyodheticontraception.
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First, the results in Table 5-8 show that educatigproved literacy (Column 1).

While the impact of education on the probabilitywdérking in any sector or being

employed by someone other than a family memberimggnificant (Columns 2 and 4),

its impact on the probability of working in the ragricultural sector was of marginal

significance with a p-value of 0.11 (Column 3). $aeesults contradict those of Keats

(2014), who found evidence for an increase in tlobability of earning a cash income.

A possible reason for the difference might be thatpresent treatment group was still

young, aged 19 to 20 years at the time of theviger Within this age range, only weak

evidence was found for the human capital effecesdofcation.

Second, there was some evidence that women becamre knowledgeable

about the medical risks of unprotected sexual #éigtand premature pregnancy with an

increase in education. | used the rate of cormesivars to questions on HIV infection and

the source of the male condom as a measure ofdegiee knowledge. | also used the

probability of using a mosquito net as a proxy koowledge of malaria prevention,

malaria being one of the most common fatal diseasbgianda. The results in Panel B

of Table 5-9 show that educated women were moedylio know the source of condoms

(Column 2) and to have mosquito nets (Column 4jhoalgh their HIV knowledge

remained unchanged (Column 1). While these outcmfiesa far from comprehensive
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description of the knowledge base that may be ingatdy education, the results may be
taken as weak evidence for the possibility thatcatan promoted female knowledge
about reproductive and health issues, which in taduced the incidence of adolescent
pregnancie¥’. The lack of improvement in knowledge regardingvHhfection is
interesting given that the UPE policy reduced thebpbility of being HIV positive
(Behrman, 2015). This might indicate that increasmutraceptive use might have played
a more important role than education in reducimgitifiection rate.

Third, | found that education altered female premyapreferences. The results
showed that the perceived ideal number of childieciined by 0.13 with an additional
completed year of schooling (Column 4). This is sistent with the theory that an
educated mother might prefer fewer births, or déheyonset of reproduction, as their
children tend to survive longer (Becker and Lewi873). Thus, a preference for fewer
pregnancies is likely to have been an importantofacontributing to the delay of first
marriage. However, such a reduction in fertilitef@rence may not come to be fully
realizes unless women have the final say on cogpta@ use and/or the timing and
frequency of sexual intercourse. As a proxy fordémbargaining power within marriage,

| used women’s reported acceptance of domestieno@ committed by partners and the

47 Unfortunately, data on knowledge about other isssiech as the risks of adolescent pregnancy
and the importance of preventative care, were vaitable.

118



likelihood of women making their own decisions oadital expenses. To the extent that

these proxies represent female bargaining poweresults did not suggest that this was

strengthened by educational attainment (Columnsdl2a Panel C). Thus, it is unlikely

that education reduced the likelihood of adolespeagnancy by allowing women to say

no to sex or to ask partners to use contracepfibis. finding is consistent with the fact

that education does not encourage the use of casdehich is usually decided by men,

but does increase the use of pills, over which wohmeve more control (Table 5-6).

Fifth, assortative mating could potentially expléine link between education

and delayed pregnancy if educated women tendedaroynmen with lower fertility

preferences. On the one hand, educated women mayhy educated men, who are likely

to have higher earnings, which could increase ttegtility preferences due to income

effects. However, educated partners may also piefeave fewer children (Behrman and

Rosenzweig, 2002). Thus, the direction of thisaffemains undetermined. However,

the present results indicate that improvement male education had no significant

impact on the age or educational attainment ohgast(Columns 3-4). Thus, unlike the

case in Indonesia (Breierova and Duflo, 2004), @at8ee mating is unlikely to have been

the main channel through which education affectadyepregnancy in the present

Ugandan data.
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While | was unable to test incarceration effecteatly due to the lack of data
on time allocation, as Ugandan students must dtagtaool from 7am to 5pm every
weekday with adult supervision, it seems naturat ghgirl who spends longer years in
school has far less time, opportunity, and desimesk pregnancy. Together with the fact
the majority of women attended school when theyewaged 13 to 17 yedfs the
incarceration effects of education are likely tovdndeen a probable channel through
which improvement in education delayed marriaggganda.

In sum, | found weak evidence for both human cpitd incarceration effects.
| also found that education lowered pregnancy peefees and equipped women with
better knowledge about certain reproductive andtlinéssues. On the other hand, it is
unlikely in the Ugandan case that education proth@tesortative mating or female

bargaining power within marriage.

5.4 Conclusion
In this chapter, | reported on an investigationufether promoting female education
affected adolescent pregnancy, health investmehawer, and the health status of

children among Ugandan women. In order to overctireeendogeneity of educational

48 About 90% of the treated cohorts were attendiigpskat the age of 13 and 14 years, and
about 60-70%were aged 16 or 17 years (Panels BaAgpendix Table A3).
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attainment, | instrument it with across-districtlanter-cohort variation in the intensity

of the expected benefit from Uganda’s UPE policlijolh abolished a substantial part of

schooling costs in 1997.

One of our major findings was that an additionalryef schooling reduced the

probability of giving a live birth before the agé 1B years by 6.7 percentage points,

which amounted to a 17% decline compared to thgoppgram mean. This implies that

promoting female education can be an effective mdanreduce the incidence of

adolescent pregnancy, which is associated withradveonsequences, such as maternal

and neonatal death, low birth weight, and prematuth. | also found that this reduction

was achieved through a delay in marriage througkimeitages of 15 to 18 years, and

possibly also through the increased use of pillsnot of condoms. On the other hand,

neither the timing of sexual debut nor the likebdoof miscarriage or abortion was

affected by education. Another major finding waet thiducated women were more likely

to practice better health investment, such as ey ube of formal delivery care,

breastfeeding, and infant vaccination. As a reshéir children were less likely to die

between the 2nd and 12th months.

While the literature discusses the incarceratiod human capital effects of

education as mechanisms through which it lowerslifgr | found some evidence
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suggesting that both were at work. In terms of ioegtion effects, the majority of

women attended school when they were in the aggeror which the reduction of early

pregnancy was found. In terms of human capitalceffeeducation was found to raise

literacy rates and the probability of working irethon-agricultural sector, the latter with

a p-value of 0.11. In addition, | found that fematiucation reduced the perceived ideal

number of children. Weak evidence was found thatation also improved knowledge

about certain health and reproductive issues. @rmother hand, no evidence was found

that education influenced female bargaining powigniww marriage or the characteristics

of their partners. These results imply that, iniadlal to the two effects discussed as main

pathways through which education lowers fertilityjmpact on fertility preferences and

knowledge are likely to be important channels exjphg the influence of female

education. However, other debated possibilitiesshsas assortative mating and

bargaining power gain, did not have a discernatdéetein the case of Uganda.

The pathways through which education improved healvestment behavior

remained less clear. While | lacked data on knogdeabout health services, as educated

women are more likely to know the source of condahmeay also be the case that they

know more about formal maternal care serviceseesing their utilization of such. This

may have provided them with further information the importance of breastfeeding,
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vaccination, and mosquito nets; alternatively, etied women were better at translating
information into action.

Taking a broad view of the findings, they imply tlhe benefits of the UPE
policy were not limited to advancement in educadlaattainment, but also extended to
the reduced risk of adolescent pregnancy, bettalttheractices, and healthier babies.
This underscores the importance of considering idespread benefits of female

education in shaping policy and institutions influeng educational attainment.
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Appendices for Chapter 5

Appendix 5.1. Conceptual discussion
How has the UPE policy changed parents’ schoolewsibns? In this appendix, | discuss
a conceptual framework describing how parents @ecidthe optimal level of education
for their child. Using this framework, | furthersgiuss how the UPE policy differentially
affects the optimal choices across districts wahying initial levels of education.

Suppose that parents try to maximize the net beakfending their child to
school. The optimal level of schooling would beeaietined by comparing the marginal
benefit and marginal cost of attending another yéachooling (MB and MC in Figure
5A-1, respectively). | assume that marginal beraditreases over years of schooling as
basic skills such as numeracy and literacy tendyiegdd higher rates of return
(Psacharopoulos, 1981, 1985, 1994, 2004). ThaBs,= F(S;), whered F/dS < 0
and S represents the number of years of schodlinghe other hand, | assume that the
marginal cost curve increases over years of samgolThat is, MC; = G(S;), where
dG/dS > 0.As a girl attends school for a longer time, skedmes abler to work and
her opportunity cost of attending school increa$és. optimal level of schooling, S*, is
chosen so thaF(S*) = G(S").

Figure 5A-1 illustrates this optimization processtwo cases with different
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initial conditions. Without the UPE policy, girle iPanel A face a higher marginal cost
schedule, which is depicted by the dotted line (M&)r example, they might live in a

place that is far from a primary school. Such gmisy also face a lower marginal benefit
schedule, which is depicted by the solid line (MEBause non-farm job opportunities
are limited in the surrounding areas. In PaneltAha intersection of MC and MB, point

E{ indicates the equilibrium level of educationahatment without the UPE policy.

The optimal level of schooling is determined inraikr manner in Panel B, but
the level of optimal schooling in this cadg,, is higher thanE; because the marginal
cost is lower or marginal benefit is higher thathis case in Panel A. In particular, girls
in Panel B complete primary education even in theeace of the UPE policy. This
situation resembles relatively developed areasgarida before the UPE policy.

The UPE policy is likely to shift the marginal cdste downward from MC to
MC’ in the figure only between the first and sevegtades, as it abolished school fees
only for primary education. As a result, the eduilim point shifts fromE; to E;’ in
Panel A, increasing the optimal level of schoolirggm S; to S;’. In contrast, a similar
downward shift of the marginal cost curve barefges the optimal level of schooling in
Panel B (S;, = Si,’ ). Therefore, these panels indicate that areasinfiatly had lower

rates of primary education completion are likelyglemonstrate a greater catch-up effect
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in educational attainment with the UPE policy. liner words, the intensity of UPE

benefits, or the scope for improvement, is gretelistricts whose conditions resemble

those in Panel A. Such districts are likely to é&xha lower counter-factual level of

schooling in the absence of the UPE policy, whighequivalent toE; in Panel A,

compared toE;, in Panel B. | assume that this variation in thanterfactual level of

schooling can be approximated by the share of odaenen born in each district who

completed primary education. Intuitively, if fewder women completed primary

education prior to the UPE policy in a given didtriyoung women in that district would

also have attained a lower level of education hadiPE policy note been implemented.

| use this regional variation in pre-program cortiplerates, together with across-cohort

differences in exposure to the policy, in orderdentify the effect of female education

on adolescent pregnancy, health investment, ard lcbalth.
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Appendix 5.2: Impact of the UPE policy on educationpartially treated cohorts

The sample of women born between 1981 and 199 Exasded from the main analysis

in section 5.3. These women were aged betweemsixl @ years when the UPE policy

started, and were thus either partially treatetheyJPE or had already stopped schooling

by then. While Keats (2014) shows that such péyttetated cohorts benefited from the

UPE policy, the results based on equation (2tdadletect any impact in the present data

(Table 5A-2). That is, a significant decline in thaationship between pre-program

primary completion rate and educational attainnwrhpared to the reference group

(women born in 1978 and 1979) occurred only ambedully exposed cohorts (born in

1992 and 1993) in the first row, and not amongpiaetially treated (rows 2 to 7). Figure

5A-2 also indicates that a disproportionate growtlducational attainment concentrated

in areas with low pre-program primary completiotesastarted to emerge only amongst

the fully treated. A possible explanation for thessults might be that many women were

already out of school in those areas with low pi@gpam primary completion rates when

the policy started, and thus UPE benefits were doumly among fully exposed cohorts.

Furthermore, only four children per household wedigible for fee abolishment between

1997 and 1999. Thus, parents in such areas mighea peeferred to make younger

children eligible so that they could avoid feesiirgrade one.
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Appendix 5.3: Data appendix

Regarding Table5-6, to measure the use of deliearg, respondents were asked who

had assisted in the delivery, selecting from thdofang list: (1) doctor, (2)

nurse/midwife, (3) private medical assistant, ([@Yyate nursing aide, (5) traditional birth

attendant, (6) relative, (7) friend, and (8) otherdefined (1) to (4) as medical

professionals for present purposes. The respondarmtsalso asked to indicate the place

of delivery, selecting from the following list: (i¢spondent’'s home, (2) traditional birth

attendant’s home, (3) other home, (4) governmesgpital, (5) government health center,

(6) government health post, (7) other public fagil{8) private hospital/clinic, (9) other

private medical facility, and (10) other. For pneispurposes, | defined all but (1) to (3)

as modern health facilities. Regarding a child’'sciaation history, mothers were asked

whether a child had received BCG, DPT, Polio, andieasles vaccinations. Table 5-6

suggests that maternal education increased theufakéthe BCG vaccination, but there

was no significant effect on other types of vactora To measure child morbidity,

mothers were asked whether a child was currenthg.alhose with a living child were

asked whether s/he had suffered from a fever, cargtior diarrhea in the past two weeks.

The child’s height and weight were also asked terde@ine whether the child was stunted,

underweight, or wasted. | found none of these agwdsbidity and chronic health status
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indicators to be significantly associated with ma&é¢ education level.

Turning to Table 5-7, regarding contraceptive usagspondents were asked

whether they had ever used any type of contracedtiom a list of 16 methods. |

classified these into three types, namely moderthods (including the pill, an 1UD,

injections, a diaphragm, condoms, female steribmaimale sterilization, NorplantTM or

other implant, lactational amenorrhea, female comdand foam/jelly), traditional

methods (periodic abstinence (rhythm method), waha@l, and Abstinence), and the

remainder (folkloric methods and others). Whileuihd a positive impact of education

on modern contraceptive use (Table 5-7), this veighe case for traditional or folkloric

methods. Regarding labor supply, respondent weredashether they were working at

the time of the interview. Those who were workingrevasked the type of job, selecting

from following list: professional/technical/manaigér clerical, sales, agricultural — self-

employed, agricultural — employee, sales and sesyiskilled manual, and unskilled

manual. The non-agricultural category included gsefonal/technical/managerial,

clerical, sales, sales and services, skilled manurekilled manual. Respondents were

also asked whether they were working for a famigmmber, someone else, or were self-

employed.

As for Table 5-8, t measure wives’ autonomy, resieoits with partners were
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asked whether they had a final say in the followhngsehold decisions: own health care,

large household purchases, household purchasemifgrneeds, visits to relatives. To

measure the acceptance of domestic violence coethiily partners, respondents were

asked whether beating by a partner was justifieshd: went out without telling one’s

husband, neglected one’s children, argued withsonesband, refused to have sex with

one’s husband, and burned the food. | used the eumibaffirmative answers as an

indication of the acceptance of domestic violente.measure knowledge regarding

HIV/AIDS infection, respondents were asked whethige following reduced their

chances of getting AIDS: always using condoms dusex, and having only one sex

partner. Respondents were also asked whether At de transmitted by any of the

following: being bitten by a mosquito, or sharirgpd with a person who has AIDS. |

used the number of correctly answered questioas agdication of knowledge regarding

AIDS infection.
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Appendix 5.4: Distribution of girls by grade attendin 2005, 2009, and 2012

The impact of education identified in this disseota may be taken to largely reflect that

of the UPE policy, because only approximately dneltof the treated cohorts benefited

from the USE policy. Table 5A-3 indicates thatesdt two thirds of the treated cohorts

did not benefit from the USE policy. Panels A, Bda&C show the share of women born

in 1992 and 1993 by grade attended in 2006, 20692812, respectively. In 2006, 16%

of those born in 1992 were already attending semgndchool and 14% were not

attending any school. Since the USE policy affestedents who sat in the PLE in 2006

or later, that 30% of women were unlikely to haeadfited from the USE policy. While

the remaining 70% of women who were still in prignachool could have proceeded to

secondary school after 2007, Panel B shows thgtabdut 23% of women born in 1992

and 1993 were in grades S1 to S3 in 2009. Somweesktgirls are likely to have entered

secondary school before the USE policy startedt@ahdve repeated a grade at the lower

secondary level. Thus, the share of the treatedrt®bxposed to the USE policy by 2009

is likely to be at most 23-24%. For about 29% ofwem born in 1992 and 47% of those

born in 1993 who were still attending primary sdh&anel C indicates that only 5% and

13% of the two respective cohorts were in grade®o3 in 2012. Therefore, the share

of women entering lower secondary school by 201keédy to be at most 28 and 37%
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for women born in 1992 and 1993, respectively. Hiothere was a small fraction of
women still in primary school in 2012, it is liketg be uncommon for them to proceed
to secondary school later because they would bel®gears of age, and the opportunity
costs of attending school would be very high. Imsary, the average share of USE

beneficiaries among the treated is at most 33%nerin three.

132



Chapter 6: Conclusion

The primary aim of this dissertation was to deteenthe effects of Uganda’s free
secondary education policy on students’ accesduoation, student body composition,
and achievement. Given that such a free educatboypgpromoted female educational
attainment, the secondary goal was to estimatedhanonetary returns of such a policy
and of female education in the context of earlyilfgr and child health.

Chapter 4 presented some insightful findings. Fiediminating secondary
school fees appears to have been effective in ingogte number of secondary school
graduates, whereas the magnitude of the changerdifargely by school type. As
participating secondary schools become more addeshie to reduced cost, the number
of 11th grade graduates increased in participgiirgic and private secondary schools.
In addition, in non-participating private schodlsgt number rose even more rapidly after
the USE policy started. This surprising increaserimate school graduates is likely to
have derived from the entry of new private schamis the market. Indeed, the number
of private schools increased in the districts inolhihe free secondary education policy
promoted school enrolment to a greater extent.d hesults imply that the private sector
played an important role in expanding access tors#ary education in Uganda.

Secondly, in analyzing the change in student bddyacteristics in public (and
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private) secondary schools, the results illustraked, after the policy change, private

schools enrolled more students from lower sociaenac status households, in terms of

wealth and educational attainment of the househelad. On the other hand, these

characteristics in public schools remained stabler dime. These results suggest that

some students who would have attended public secgrstthool might have moved to

private secondary school under the USE policy seheand/or that children of lower

socio-economic status entered USE participatingapeischools.

Third, | found that the learning environment, imnte of physical and human

resources available per student in participatimmpsdary schools and non-participating

private secondary schools, decreased due to magnelases in enrolment. The change was

greatest in participating private secondary scholdie free secondary education policy

was also likely to produce class size effects @s¢hschools, possibly placing downward

pressure on the average test score of secondarglsgpiaduates.

Fourth, free secondary education reduced the aedesy score of 11th grade

graduates in the secondary school exit exam. Ehigkely to have been due to two

changes in the education market. First, the chamatts of students who took the

secondary school exit exam changed, by allowingensiudents from lower socio-

economic households to complete 11th grade. Segah@ learning environment may
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have suffered from increased enrolment causeddy8E policy. The former change is

inevitable as long as such policy aims to provigigitable access to the whole population,

and is therefore not a key problem. On the oth@xdh#éhe government must exercise

caution to mitigate the negative effects of theetathange.

Furthermore, | investigated the heterogeneous ehand¢est scores by school

type, and the results suggested that the averagesderes in public secondary schools

and non-participating private schools were likety remain at pre-program levels,

whereas, in participating private secondary schdbks average test scores fell to far

greater extent. This is consistent with the abovdrmeed finding of the change in

learning environment and student body charactesidity school type. The results also

showed that the fall in the average test scoreaatidccur in the traditional participating

private schools that existed prior to the policylementation, whereas the average test

scores of graduates from new participating prigateools were lower than those of other

graduates.

Against the general background of limited pre-pabgraccess to secondary

education, this study concludes that a free secgndducation policy is welfare

improving for a country, in that it increases thember of secondary school graduates

with few negative effects on their academic achieset in traditional secondary schools
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existing prior to the program, and it further allowmore students to complete secondary
education in new secondary schools, although et &cademic achievement might be
relatively lower than that of other graduates.

Chapter 5 offered the important new finding thaablda’s free education policy
improved female education more in historically dssantaged districts, and effectively
reduced the incidence of early pregnancy. The teslllistrated that such change is
produced through the frequent use of modern cogptace methods, whereas the timing
of sexual debut was unaffected by female educatdmnile the literature discusses the
incarceration and human capital effects of eduna®the mechanism through which it
lowers fertility, | found some evidence suggestingt both were at work.

The second finding was that the likelihood of clikath before 12 months fell
among those of more educated mothers. The reBu#isated that such educated women
are more likely to practice better health investtnench as the use of formal delivery
care, breastfeeding, and infant vaccination. Assalt, their children are less likely to die
between the 2nd and 12th months. Given such fislihgropose that the benefits of a
free education policy are not limited to advancenerducational attainment, but also
extend to the reduced risk of adolescent pregndatier health practices, and healthier

babies. Thus, policy makers instituting such pelcshould explicitly acknowledge such

136



positive externality, not underestimating its thenefits to the country, and not making

unwise policy decisions.

One limitation of this study is that the availabliata allowed only the

examination of short term effects of a free edwrapolicy. Chapter 4 examined the

effects on students who entered secondary schsihfter the policy change. However,

such effects may differ in the longer term. Forragée, such a policy allows a larger

number of students to complete secondary educadioth,secondary school graduates

increasingly enter the labor market. This incredabdr supply with secondary education

certificates may change the wage premium of atigisiecondary education, and hence

students’ incentive to attend school up to thieleChapter 5 discusses the effects of

female education on giving birth before the agd ®fyears and the health of children

younger than 12 months. However, the data did lhotvaan examination of the longer

term effects on outcomes such as total fertilihg ahild human capital, including their

educational attainment. Thus, comparing the long teffects of such a policy with the

results of this study might be even more insightéul policy makers, and is thus an

important avenue for future research.
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Table 4-1 Change in number of test takers, schooland test scores before and after
2010

Variables Pre-USE Post-USE Change
Number of school 2113 2654 541
Government school 751 851 110
Private school 1362 1793 431
Number of test takers per year 184661 260384 75723
Government school 70045 100685 30540
Private school 114616 159699 45083
Standardized English test score -0.00 -0.00 0.00
Government school -0.19 -0.10 0.09
Private school 0.21 0.10 -0.11
School resources in government school
Number of enrolment per school 449 543 94
Number of classroom per school 9.9 10.0 0.1
Number of sitting space per school 394 461 66
Number of teachers per school 24.4 25.3 0.9
Number of teachers with certificate per school 15.6 20.4 4.8

Note: Author’s calculation using UCE and ASC dagtween 2006 and 2012. Values for
the pre-USE period were calculated by taking theraaye of the values in 2006, 2007,
2008, and 2009. Those for the post-USE period wal®uilated by taking the average of
the values in 2010, 2011, and 2012.
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Table 4-2 Calculation of program intensity measuren the median district Iganga

Number of population who completed

Potential increase in the number of

Tth grade 8th grade Oth grade  10th grade  11th grade UCE taker 8th grade  9th grade  10th grade

(A) (B) € (D) (E) (E)=(A-(E) (G)=(A)-(B) (HIH(A)-(C) (I=(A)-(D)
10831 9661 9034 8550 8155 2676 1170 1797 2281
Variable Definition 2006 2007 2008 2009 2010 2011 2012
Intensity (S4 intensity) =(F)/(E) after 2010. 0 otherwise 0.000 0.000 0.000 0.000 0.328 0.328 0.328
S1 intensity =(G)/(B) after 2007. 0 otherwise 0.000 0.121 0.121 0.121 0.121 0.121 0.121
S2 intensity =(H)/(C) after 2008. 0 otherwise 0.000 0.000 0.199 0.199 0.199 0.199 0.199
S3 intensity =(1)/(D) after 2009, 0 otherwise 0.000 0.000 0.000 0.267 0.267 0.267 0.267
Cumulative intensity see section 3.2 for calculation 0.000 0.033 0.084 0.148 0.191 0.191 0.191
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Table 4-3 Characteristics of high intensity distri¢s

M

[ntensity
Adult population 0.000
(0.000)

Child population -0.000
(0.000)

Schooling year 0.040% **
(0.011)
unemployvment20s 0.343

(0.264)

Share of household which owns radio ().152%+*
(0.035)
Share of household which resides in Urban -0.066*

(0.039)

Share of houschold which has access to electricity -0.066
(0.368)

N 109

R? 0.610

Standard errors in parentheses
¥ p <01, ¥ p < 0.05 ¥** p < 0.01

Note: Author’s calculation using the UHPC of 2003.
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Table 4-4 Effects of the USE policy on the numberfd1th grade graduates by school
type (district school type level)
Dependent variable: Number of students who toolsdm®ndary school exit exam

(1) (2)
Intensity*Government 344.964 -223.125%*
(263.185) (102.880)

Intensity*Private 2307.673%FF  1949.650%*
(839.976) (838.599)

Intensity*Government *USE 791.215%FF
(117.468)

Intensity*Private™ USE -1591.627*

(864.522)
N 1526 3052
R? 0.099 0.108
Standard errors in parent heses

*p<01, % p<0.05 *** p <0.01

Note: Author’s calculation using UCE data betwe®@& and 2012. All specifications
control for district fixed effect, year fixed effeschool type fixed effects, and district-
year cohort size of population in 2003. Standardrsrare clustered at district level.
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Table 4-5 Effects of the USE policy on completionfdower secondary education by
school type (school level)

Dependent variable: Number of students who tools#itendary school exit exam at each
test center

(1) (2)

Intensity*Government 6.833 -45.302%%*
(11.604)  (11.363)

Intensity*Private SAT.8TIRRE 34 2098
(9.621) (9.169)

Intensity*Government *USE 85.474F+*

(9.107)
Intensity*Private*USE 29, 410%%*

(9.416)
N 9912 9912
R* 0.186 0.212
Standard errors in parent heses

*p< 0.1, ¥ p < 0.05, ¥FF p < 0.01
Note: Author’s calculation using UCE data betwe8fA&®and 2012. All specifications

control for school fixed effect, year fixed effeatyd district-year cohort size of
population in 2003. Standard errors are clustetelistrict level.
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Table 4-6 Effects of the USE policy on school enmlent (district cohort level)
Dependent variable: Number of students attending...
(1) (2) (3) (4)
8th grade(S1)  9th grade(S2) 10th grade(S3) 11th grade (S4)
Slintensity  208R.417*%*
(646.529)

S2Intensity 1552.522%#*

S3Intensity 1008.897F**
(331.077)
SdIntensity GO2 G64H
(241.430)
N 83 783 783 783
R? 0.398 0.508 0.503 0.524

Standard errors in parent heses

*p < 0.1, ** p < 0.05 *** p < 0.01
Note: Author’s calculation using ASC data betwe@& and 2012. All specifications
control for district fixed effect, year fixed effeschool type fixed effects, and district-
year cohort size of population in 2003. Standardrsrare clustered at district level.
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Table 4-7 Effects of the USE policy on enrolment bgender and orphan status
(district school type level)
Dependent variable: Total number of enrolments betw8th and 11th grades.

&y ) ®) €
Total enrolment Male Female Orphan
Cumulative intensity 5036.32TH** 2468.390% %%  3467.937FFF  913.669*F*
(1759.711) (898.097) (893.186) (332.496)
N 783 783 783 783
R? 0.511 0.481 0.501 0.214

Standard errors in parentheses

*p <01, ** p < 0.05 *¢ p < 0.01

Note: Author’s calculation using ASC data betwe@& and 2012. All specifications
control for district fixed effect, year fixed effeschool type fixed effects, and district-
year cohort size of population in 2003. Standardrsrare clustered at district level.
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Table 4-8 Change in student and household characistics of those attending 8th
grade by school type

Change in the household per capita expenditure exhetational attainment (1 if
completed primary school) of household head

0 ) ) @
In[PCE] (Gov.) In|PCE] (Pri.) Primary (Gov.) Primary (Pri.)
Intensity 0.725 -1.332 0.484 -0.988**
(1.616) (1.067) (0.652) (0.468)
N 418 403 355 353
R? 0.090 0.164 0.038 0.019

Standard errors in parentheses
*p < 0.1, p < 0.05, ¥ p < 0.01

Note: Author’s calculation using Uganda Nationaludehold Survey data in 2006 and
2012. All specifications control for district fixeeffect, year fixed effect, and dummy
variable which takes value of 1 if student is feen&tandard errors are clustered at district
level.
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Table 4-9 Effects of the USE policy on school suppby school type

i

0 @) ®) @ )
Total Government  Private rrp non-PPP
Cumulative intensity  38.157%% 1.091 37.066%*  4.355  32.711%*
(18.682) (2.653) (17.085) (2.885)  (15.509)
N 777 777 77 777 77
R? 0.363 0.302 0.317 0.371 0.223

Standard errors in parentheses

¥p< 0.1, % p<0.05 *** p<0.01

Note: Author’s calculation using UCE data betwe®@& and 2012. All specifications
control for district fixed effect, year fixed effeschool type fixed effects, and district-
year cohort size of population in 2003. Standardrsrare clustered at district level.
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Table 4-10 Change in distance to the school currdgitattended by school type
Dependent variable: Distance to the school in km

(1) (2)
Distance (Gov.) Distance (Pri.)
Intensity (0.188 -13.022%%*
(5.280) (4.651)
N 235 229
R? 0.000 0.067
Standard errors in parentheses

¥p< 0.1, ** p <005 ¥** p <0.01
Note: Author’s calculation using Uganda Nationaludehold Survey data in 2006 and
2012. All specifications control for district fixegffect, year fixed effect, school type
fixed effects, and district-year cohort size of plagpion in 2003. Standard errors are

clustered at district level.
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Table 4-11 Effects of the USE policy on charactetiss of USE-participating
government secondary schools (school level)

Panel A: The change in the number of classroom and adequate sitting space per

school

™ ®) ®) ™
Classroom  Classroom per pupil  Sitting space  Sitting per pupil
Cumulative intensity ~ 8.219%%% -0.008% 618.760*** -0.007
(1.393) (0.004) (52.988) (0.070)
N 6224 6223 6239 6238
R? 0.040 0.012 0.129 0.006

Standard errors in parentheses
*p< 0.1, p< 005 *** p<0.01

Panel B: The change in the number of teacher and teacher with certificates per

school
(1) (2) (3) (4)
Teacher  Teacher per pupil Trained teacher Trained per Pupil
Cumulative intensity  20.449%%* 0.044%%* 44.142%%* 0.053%**
(1.761) (0.010) (2.401) (0.009)
N 6232 6231 6268 6266
R? 0.122 0.045 0.319 0.122

Standard errors in parentheses
*p< 0.1, p< 005 *** p<0.01

Panel C: The change in the number of teacher left school per school by reasons

(1) (2) (3) (4)
Outbound Transfer To other school For death For retirement
Cumulative intensity 3.035%** 2.746%** -0.065 0.231%*
(0.586) (0.483) (0.130) (0.099)
N 6239 6239 6239 6239
R? 0.024 0.035 0.002 0.003

Standard errors in parentheses
*p< 0.1, % p < 0.05, ¥*F p < 0.01

Note: Author’s calculation using Uganda Nationaludehold Survey data in 2006 and
2012. All specifications control for school fixetfext, year fixed effect, and district-
year cohort size of population in 2003. Standardrsrare clustered at school level.
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Table 4-12 Effects of the USE policy on the charagtistics of non-participating
government secondary schools (school level)

Panel A: The change in the number of classroom and adequate sitting space per

school
5 2 ®) o
Classroom  Classroom per pupil  Sitting space  Sitting per pupil
Cumulative intensity -3.664 0.007 214.068 0.208
(4.777) (0.013) (138.222) (0.156)
N 1537 1537 1551 1551
R? 0.061 0.017 0.048 0.008
Standard errors in parent heses

*p< 0.1, * p<0.05,*** p<0.01

Panel B: The change in the number of teacher and teacher with certificates per
school

D 5 ® @
Teacher Teacher per pupil Trained teacher Trained per Pupil

Cumulative intensity 10.245% 0.040% 17.520 0.024
(6.054) (0.023) (11.512) (0.022)

N 1550 1550 1566 1565

R? 0.127 0.072 0.155 0.110

Standard errors in parent heses

*p< 0.1, % p< 005 p<0.01

Panel C: The change in the number of teacher left school per school by reasons

(1) (2) (3) (4)
Outbound Transfer To other school For death For retirement
Cumulative intensity T297%** 6.518%** 0.130 0.037
(2.329) (2.175 (0.286) (0.270)
N 1551 1551 1551 1551
R? 0.036 0.044 0.006 0.012
Standard errors in parent heses

¥ p< 0.1, ** p<0.05,*** p< 0.0

Note: Author’s calculation using Uganda Nationaludehold Survey data in 2006 and
2012. All specifications control for school fixefleet, year fixed effect, and district-year
cohort size of population in 2003. Standard eravesclustered at school level.

154



Table 4-13 Effects of the USE policy on the charaetistics of participating private

secondary schools (school level)
Panel A: The change in the number of classroom and adequate sitting space per

school
o) 7 ®) @
Classroom  Classroom per pupil  Sitting space  Sitting per pupil
Cumulative intensity 3.105% -0.033%%* 827.064 *** -0.024
(1.720) (0.008) (74.704) (0.108)
N 3832 3828 3853 3849
R? 0.013 0.028 0.189 0.011

Standard errors in parentheses
*p< 0.1, * p<0.05 *** p<0.01

Panel B: The change in the number of teacher and teacher with certificates per

school
(1) (2) (3) (4)
Teacher  Teacher per pupil Trained teacher Trained per Pupil
Cumulative intensity  16.200%%* -0.078%%* 34.297F%* 0.047%**
(2.158) (0.013) (2.708) (0.010)
N 3843 3839 3880 3876
R’ 0.122 0.120 0.170 0.073

Standard errors in parentheses
*p< 0.1,* p< 005, % p<0.01
Panel C: The change in the number of teacher left school per school by reasons

(1) (2) (3) (4)
Outbound Transfer To other school For death For retirement
Cumulative intensity 1.772%* 1.623%** -0.097 -0.055
(0.860) (0.608) (0.127) (0.129)
N 3852 3852 3852 3852
R? 0.005 0.009 0.004 0.002

Standard errors in parentheses
*p< 0.1, % p < 0.05, ¥ p<0.01

Note: Author’s calculation using Uganda Nationaludehold Survey data in 2006 and
2012. All specifications control for school fixefleet, year fixed effect, and district-year
cohort size of population in 2003. Standard eravesclustered at school level.
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Table 4-14 Effects of the USE policy on the charaetistics of non-participating

private secondary schools (school level)
Panel A: The change in the number of classroom and adequate sitting space per

:-}('ll()()l

o) 2 ®) e
Classroom  Classroom per pupil  Sitting space  Sitting per pupil
Cumulative intensity 5.618 -0.044% 118.667%F -0.422%F
(7.475) (0.026) (28.678) (0.183)
N 9351 9315 9474 9438
R 0.002 0.019 0.010 0.004

Standard errors in parentheses
*p< 0.1, p<0.05 ** p<0.01

Panel B: The change in the number of teacher and teacher with certificates per

school
(1) (2) (3) (4)
Teacher Teacher per pupil Trained teacher Trained per Pupil
Cumulative intensity — 7.462*** -0.078*** 21.355 %%* 0.024*
(1.444) (0.020) (1.990) (0.015)
N M27 9391 9524 9488
R? 0071 0.024 0.112 0.034

Standard errors in parentheses
*p< 0.1, % p<0.05,** p<0.01

Panel C: The change in the number of teacher left school per school by reasons

(1) (2) (3) (4)
Outbound Transfer To other school For death For retirement
Cumulative intensity 1.081%%* 0.291 0.224 %% -0.031
(0.626) (0.327) (0.088) (0.073)
N 9472 9472 9472 9472
R? 0.012 0.006 0.002 0.001

Standard errors in parentheses

*p< 0.1, ** p<0.05,*** p<0.01
Note: Author’s calculation using Uganda Nationaludehold Survey data in 2006 and
2012. All specifications control for school fixefleet, year fixed effect, and district-year
cohort size of population in 2003. Standard eravesclustered at school level.
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Table 4-15 Effects of the USE policy on standardigesecondary school exit exam

scores by subject (district level)
Panel A: Overall effects on students’ achievement
(1) (2) (3) (4) (5)
English Math Physics Chemistry Biology
Intensity -0.61903*** -0.38225%** -046527*** -0.53794*** -1.33135%**
(0.22511) (0.13949) (0.16136) (0.16651) (0.20599)
N 1441 1441 1441 1441 1441
R? 0.681 0.500 0.519 0.535 0.573

Panel B: Heterogenous effects by school type
USE participating government secondary school
(1) (2) (3) (4) (5)
English Math Physics  Chemistry  Biology
Intensity  -0.13965  -0.14261 0.12070 0.08601 -0.20991
(0.24300) (0.19101) (0.21974)  (0.19642) (0.28437)

N 751 71 71 751 751
R? 0.834 0.832 0.821 0.794 0.772

Non participating government secondary school
(1) (2) (3) (4) (5)
English Math Physics ~ Chemistry Biology
Intensity -0.21191  -0.26746  -0.37558 0.7H17  -1.27262%**
(0.44998) (0.40152) (0.43614) (0.47101)  (0.37897)

N 288 288 288 288 288
i 0.922 0.917 0.896 0.887 0.900
USE participating PPP private secondary school
(1) (2) (3) (4) (3)
English Math Physics ~ Chemistry Biology

Intensity  -0.78099***  -0.80658*** -0.48012* -0.30134  -0.72604%**
(0.24428)  (0.22932)  (0.25000) (0.25560)  (0.23247)

N 620 620 620 620 620
R? 0.756 0.735 0.674 0.636 0.673

Non participating private secondary school
m ) ® @ ®)
English Math Physics ~ Chemistry  Biology
Intensity  0.05243 0.25674 0.12675 028407  -0.41005*
(0.25899) (0.18619) (0.19532) (0.19779)  (0.24486)
N 615 615 615 615 615
R? 0.911 0.855 b.s56 0.861 0.860
Standard errors in parentheses

*p< 0.1, ™ p<0.05 *** p<0.01

Note: Author’s calculation using UCE data betwe®& and 2012. All specifications
control for district fixed effect, year fixed effeschool type fixed effects, and district-
year cohort size of population in 2003. Standardrsrare clustered at district level.
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Table 4-16 Effects of the USE policy on standardiziesecondary school exit exam

scores by subject (school level)
USE participating govermment secondary school
(1) (2) (3) (4) (5)
English Math Physics ~ Chemistry  Biology
Intensity  -0.05448 -0.16019 0.09422 0.13421 -0.11951
(0.13819)  (0.13928) (0.15578) (0.15211)  (0.15925)
N 4728 4728 4728 4728 4728
R 0.818 0.798 0.795 0.771 0.762
Standard errors in parent heses
*p<0.1,* p<005 ** p<00]
Non participating government secondary school
(1) (2) (3) (4) (5)
English Math Physics  Chemistry  Biology
Intensity  0.15865  -0.07086  0.18447 -0.27426  -0.73187*
(0.25967) (0.32260) (0.42589) (0.54342)  (0.40033)
N 681 681 681 681 681
R 0.946 0.950 0.926 0.912 0923
Standard errors in parent heses
*p<01,* p< 005, p< 001
USE participating PPP private secondary school
M 2 ©) D B
English Math Phys=ics Chemistry  Biology
Intensity  -0.31828  -0.54848***%  .().38882 .23206 4.33226
(0.19925)  (0.19931)  (0.24342) (0.27539) (0.24023)
N 2079 2079 2079 2079 2079
R 0.742 0.735 00.658 0.600 0.679

Standard erroms in parentheses
*p <0.1.** p <005 *** p<0Dl
Non participating private secondary school
(1) (2) (3) 4) ()
English Math Physics  Chemistry  Biology

Intensity  -0.25588 -0.52471%  -0.20038 .33405  -0.64720*

(0.19499) (0.28886) (0.27987) (0.64728) (0.36370)
N 2405 2405 2405 2405 2405
R* (0.958 0.947 0.924 0.911 0.921
Standard errors in parent heses
*p <0.1.* p <005 *** p<0Dl

Note: Author’s calculation using UCE data betwe8@@®and 2012. All specifications
control for school fixed effect, year fixed effeafjd district-year cohort size of
population in 2003. Standard errors are clustetadl@ol level.
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Table 4-17 Robustness check with additional contrdfl)
Dependent variable: Number of students who took @&&m

(1) (2) (3)
Baseline Region*year  Unemployment

(4)
Without North

344.964 102.034 287.111
(263.185) (285.218) (296.771)

Intensity*Government

287.326
(329.115)

Intensity*Private 2307.673%*¥F 2364, T43FF* 2249,820%** 2410.731%*
(839.976) (813.743) (796.629) (1004.330)

N 1526 1526 1526 1134

B 0.099 0.102 0.101 0.112

Standard errors in parent heses
*p <01, ** p < 0.05 *** p < 0.01

Note: Author’s calculation using UCE data betwe@d& and 2012. All specifications
control for district fixed effect, year fixed effeschool type fixed effects, and district-
year cohort size of population in 2003. Standardrsrare clustered at district level.
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Table 4-18 Robustness check with additional contrdR)
Dependent variable: Average standardized Engliststore

0 2) 3) @
Baseline Region*Year  Unemployment  Without North
Intensity *Government -0.12363 -0.25919 -0.26953 -0.29039
(0.31524) (0.34963) (0.34388) (0.30811)
Intensity*Private -0.51976%%  -0.66088%* -0.68874%* -0.70367F**
(0.23153) (0.27191) (0.32603) (0.23148)
N 1441 1441 1441 1083
R? 0.779 0.784 0.780 0.779

Standard errors in parentheses
¥ p< 0.1 ¥ p<0.05 *** p<0.01

0 ® &) @
Baseline Region*Year Unemployment Without North
Intensity  -0.61903***  -0.70440** -0.73494%* -0.79602***
(0.23455) (0.27944) (0.32031) (0.23726)
N 759 759 759 263
R? 0.955 0.962 0.957 0.961

Standard errors in parentheses
*p < 0.1, ** p< 0.05, *** p< 0.01
Note: Author’s calculation using UCE data betwe8@@®and 2012. All specifications

control for district fixed effect, year fixed effieschool type fixed effects, and district-
year cohort size of population in 2003. Standardrsrare clustered at district level.

160



Table 5-1 Effects of the UPE policy on years of sobling

Outcome Years of Schooling
(1) (2) (3) (4) (5)
1 if Born in 1992-1993 2.46%++
(0.78)
pre-program primary education completion rate 11.78%#*
(1.43)
1 if Born in 1992-1993*pre-program primary =3.73%+ -5.85%k 4k -0.22%k* -10.35%4% 0. 74wk
education completion rate (1.43) {1.22) (1.83) (1.80) (1.82)
Craig Donald F-Statistics 6.8 22.7 254 33.1 28.5
Number of Observation 1472 1472 1472 1472 1472
District Fixed Effect No Yes Yes Yes Yes
Year of Birth Fixed Effect No Yes Yes Yes Yes
4 Regions*Year of birth Fixed Effect No No Yes Yes Yes
Cohort providing information on pre-program primary
education completion rate (Age in 1991) 21-25 21-25 21-25 26-30 21-30

Note: Author’s calculation using UDHS 2001 and 2@4ta. All specifications control
for the number of government primary schools witthia district when and where a
woman was at the age of six, district level shdeG1 with public hospital or health
center within its boundary and that of LC1 with kdmanch within its boundary when
each age cohort was around the age of 14, andorelijluslim, Catholic, Protestant,
and Other as reference groups). District fixedatffefers to 35 districts existing in
1991. Standard errors are clustered at distriellévontrol cohort is women born in

1978-1980. *** indicates significance at 1% levelindicates significance at 5% level.
* indicates significance at 10% level.
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Table 5-2 Placebo test for mean reversion

False Treatment: Born 1979-80 : Control Born 1965-67 Treatment: Born 1992-93 ; Control Born 1978-80
Dependent Var. Year of Schooling Year of Schooling
& ®) 3)

1 if Born in 1979-80*pre-program -1.13 1 if Born in 1992-93*pre-program -0.00%*# -6.21%%*
primary education completion rate (2.11) primary education completion rate (2.08) (1.63)

Craig Donald F-Statistics 0.3 18.7 14.5

Number of Observation 956 1475 1475

pre-program P7 completion rate 34-38 21-25 34-38

Note: Author’s calculation using UDHS 2001 datd. gdecifications control for district
fixed effect, single year of birth fixed effectsat of interactions between four regions
and birth year fixed effects, the number of goveentrprimary schools within the
district when and where a woman was at the agexpésd religion (Muslim, Catholic,
Protestant, and Other as reference groups). Difitted effects refer to 35 districts
existing in 1991. Standard errors are clusteretisaitict level.

*** indicates significance at 1% level. ** indicadesignificance at 5% level. * indicates

significance at 10% level.
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Table 5-3 Effects of education on the probability badolescent pregnancy

Outcome: 1 if woman given birth before the age of 18 OLS TSLS TSLS
(1) @) 3
Educational Attainment in year -0.042%%% -0.051%%* -0.067%F*
(0.003) (0.024) (0.020)
Craig Donald F-Statistics N/A 22.7 254
4 Regions*Year of birth Fixed Effect Yes No Yes
Number of Observation 1472 1472 1472

Note: Author’s calculation using UDHS 2001 and 2@&ta. All specifications control
for district fixed effect, single year of birth #d effect, the number of government
primary schools in the district of a woman'’s resicke at the age of six, district level share
of LC1s with a public hospital or health centerhatits boundary and the district level
share of LC1s with a bank branch within its bougdahen each age cohort was around
the age of 14, and the dummy variables indicatinglivhs, Catholics, and Protestants.
Those of other religions serve as a reference grDigirict fixed effect refers to 35
districts existing in 1991. Standard errors arestedted at district level. *** indicates
significance at 1% level. ** indicates significanae5% level.

163



Table 5-4 Effects of grade completion on the probality of adolescent pregnancy
Panel A: Effects of completion of P1, P2, P3, P4‘,_ and P35

o i I T I 7
Explanatory Variable complete P1 complete P2 complete P3 complete P4 complete P5
1) @ (E)] C)] (5)
Marginal Effect on the -0.89%#* -0.89%## -0.73HE* -0.60%#* -0.64%%%
probability of giving a birth before 18 (0.33) (0.29) (0.21) (0.15) (0.16)
Coefficient of instrument at 1st stage  -0.69%#* -0.69%*# -0.84HH* -1.03%%* -0.95%*%
(0.17) (0.17) (0.22) (0.20) (0.18)
Craig Donald F-Statistics 16.17 17.43 15.27 27.38 29.63
Number of Observation 1473 1473 1473 1473 1473
Panel B: Effects of completion of P6, P7, 51, 82, and S3
s 1if 1if 1if 1if 1if
Explanatory Variable complete P6 complete P7 complete 51 complere 52 complete 53
(&) (D (8 (E)] (10)
Marginal Effect on the -0.76%#* -0.65%*# -0.67%* -1.23%* -1.39%#
probability of giving a birth before 18 (0.28) (0.25) (0.28) (0.59) (0.60)
Coefficient of instrument at 1st stage  -0.80%#* -0.95%+# -0 .91 H#* -0.50% -0.44%#
(0.17) (0.22) (0.25) (0.21) (0.17)
Craig Donald F-Statistics 22.23 17.89 13.44 5.55 6.81
Number of Observation 1473 1473 1473 1473 1473

Note: Author’s calculation using UDHS 2001 and 2@iHa. Table shows the results
using 2SLS with instrument of “1 if born in 1992*@8-program P7 completion rate.”
All specifications limit the sample to the firstii of sample women. In Column 5, | limit
the sample to children aged 1 month or older, ilu@a 6, to children e aged 12 months
or older. In Columns 3, 4, 7, and 8, | limit thermgde to those alive at the time of the
interview. All specifications control for the sef dummy variables indicating the
mother’s age at birth, district fixed effect, matkesingle year of birth fixed effect, a set
of interactions between four regions and birth yieeed effects, and the number of
government primary schools within the district wlzemother was aged six, district level
share of LC1 with public hospital or health centathin its boundary and that of LC1
with bank branch within its boundary when each egjgort was around the age of 14,
and mother’s religion (Muslim, Catholic, Protestaabhd Other as reference groups).
District fixed effects refer to 35 districts exiggiin 1991. *** indicates significance at
1% level. ** indicates significance at 5% levelinticates significance at 10% level.
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Table 5-5 Effects of maternal education on healtmvestment and child health

Panel A: Effects of education on the safe delivery and neonatal care use

! ,'Eff'eren‘ed (f(’ih'e.lj' 1 ifgave a delivery at 1 ifa child has ever 1 if a child received
Outcome assistance by a medical - L
- modern health facility breastfed BCG vaccination
proféssional : : ;
4] (2) (3) )

Year of schooling 0.15%* 0.15%* 0.071%* 0.86%#*

(0.07) (0.07) (0.03) (0.03)
Craig Donald F-Statistics 11.47 11.76 11.47 10.87
Number of Observation 630 626 630 553

Panel B: Effects of education on child mortality and morbidity
1 if a child suffered 1 if a child suffered

1 f die before the age of 1if die before the age of from diairhea during  from fever during last

QOutcome

1 month 12 months
last 2weeks 2weeks
() (6) €] (8)
Year of schooling -0.024 -0.054%* -0.07 -0.04
(0.02) (0.03) (0.05) (0.03)
Craig Donald F-Statistics 10.67 11.01 11.79 11.79
Number of Observation 623 496 555 555

Note: Author’s calculation using UDHS 2001 and 2@&ta. Columns 1-4 in Panels A-C
are the results using 2SLS with instrument of “bafrn in 1992-93*pre-program P7
completion rate.” All specifications control forstiict fixed effect, single year of birth
fixed effect, a set of interactions between fowgioas and birth year fixed effects, the
number of government primary schools within thdrdiswhen a mother was aged six,
district level share of LC1 with public hospital lmealth center within its boundary and
that of LC1 with bank branch within its boundaryemheach age cohort was around the
age of 14, and religion (Muslim, Catholic, Protestaand Other as reference groups).
District fixed effects refer to 35 districts exrggiin 1991. In Columns 1-3, Panel E, | limit
the sample to women who had ever had intercouns€olumns 2-4, Panel F, | limit the
sample to women who had ever been in union. Stdnelaiors are clustered at district
level. Mean of age at the first period is 14.5. ffdicates significance at 1% level. **
indicates significance at 5% level. * indicatesndigance at 10% level.
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Table 5-6 Effects of education on timing of first pegnancy, marriage, and sexual
intercourse

A: Effects on onset of sexnal intercourse

1 i a woman had the first sexual intercourse
before the age of 18 before the age af 17 beforetheage of 16 beforethe age af 15

Schooling Year -0.010 -0.22 -0.009 -0.011
(0.019) (0.028) (0.024) (0.020)

Craig Donald F-Statistics 2540 2540 2540 2540

Number of Observation 1417 1417 1417 1417

B:Effects on age at first marriage

1 if a woman got married
before the age of 18 before the age aof I7  beforethe age of 16 before the age af 15

Schooling Year -0.069%** -0.063%** -0.034%%* -0.035%**
(0.015) (0.016) (0.012) (0.009)

Craig Donald F-Statistics 2540 2540 2540 2540

Number of Observation 1472 1472 1472 1472

C: Effecits on age af first pregnancy

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

(1) @) (3 )
Schooling Year -0.067*** -0.047%** -0.035%** -0.020%*
(0.020) (0.015) (0.014) (0.010)
Craig Donald F-Statistics 2540 2540 2540 2540
Number of Observation 1472 1472 1472 1472

D: Effects on confracepiive use
I if used modern

1 if ever tarminated

contfraceptive method ! Ef.”m.d mnd!om ! Ef used pill pregnancy by
o ; during last sexual during last sexual .
during last sexual N L abortion or
; intercourse intercourse . .
intercourse miscarriage
Schooling Year 0.041* -0.015 0.029%** -0.018
(0.02) (0.17) (0.07) (0.02)
Craig Donald F-Statistics 2404 2404 2404 2540
Number of Observation 1235 1235 1235 1472

Note: Author’s calculation using UDHS 2001 and 2@&ia. This Table shows the 2SLS
results for the effect of the number of years ahpteted schooling, where the excluded
instrument is the interaction term between the dynfon women born in 1992-93 and
the pre-program completion rate for primary edwatiAll specifications control for
district fixed effects, birth cohort fixed effecesset of interactions between four regional
dummies and birth cohort fixed effects, the nundieyovernment primary school within
the district when a mother was aged six, disteeel share of villages (LC1s) with public
hospital or health center within its boundary amat bf LC1s with bank branch within its
boundary when each age cohort was around the alyg ahd a set of dummy variables
indicating the religion of women (Muslim, Catholerotestant, and Other as reference
groups). District fixed effects refer to 35 distsi@xisting in 1991. In Column 1-3, Panel
D, I limit sample to women who have ever had imerse. Mean of age at the first period
is 14.5. *** indicates significance at 1% level. ¥idicates significance at 5% level. *
indicates significance at 10% level.
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Table 5-7 Effects of education on labor supply, kneledge, pregnancy preferences,
bargaining power, and assortative mating

A: Effects on literacy and labor market participation

. . 1 if a woman is 1 if a woman is
. oo ) 1 if @ woman is currently i )
1 if a woman is literate o , working in non- employed by someone
working in any sector . - -
agricultural sector other than family
Schooling Year 0.088%%* 0.001 0.068 -0.001
(0.19) (0.03) (0.04) (0.04)
Craig Donald F-Statistics 25.84 25.40 19.77 19.91
Number of Observation 1467 1472 883 884
B: Ejfects on fertility preference, knowledge and behavior on disease infection
HIV Knowledge 1ifa woman knows the 1 if household has Ideal number of
(0-4) source of male condom mosquito net children
Schooling Year 0.014 -0.032% 0.093%*# -0.13%
(0.04) (0.02) (0.02) (0.07)
Craig Donald F-Statistics 30.14 25.32 25.40 23.52
Number of Observation 1402 1471 1472 1447

C: Effects on acceptance of domestic violence, autonomy, partner's age, and educational attainment
Acceptance of domestic 1 if a woman can make a

Partner's educational

violence by a husband  decision on her medical Partner’s age
. attainment
(0-5) expence alone
Schooling Year 0.026 0.019 -0.051 0.41
(0.15) (0.32) (0.31) (0.36)
Craig Donald F-Statistics 23.01 21.41 15.82 24.40
Number of Observation 886 906 836 902

Note: Author’s calculation using UDHS 2001 and 2@&ta. Columns 1-4 in Panels A-C
are the results using 2SLS with instrument of “barn in 1992-93*pre-program P7
completion rate.” All specifications control fordtiict fixed effect, single year of birth
fixed effect, a set of interactions between fowgioas and birth year fixed effects, the
number of government primary schools within thdrdiswhen a mother was aged six,
district level share of LC1 with public hospital lmealth center within its boundary and
that of LC1 with bank branch within its boundaryemheach age cohort was around the
age of 14, and religion (Muslim, Catholic, Protestaand Other as reference groups).
District fixed effects refer to 35 districts exrggiin 1991. In Columns 1-3, Panel E, | limit
the sample to women who had ever had intercouns€olumns 2-4, Panel F, | limit the
sample to women who had ever been in union. Stdnelaiors are clustered at district
level. Mean of age at the first period is 14.5. ffdicates significance at 1% level. **
indicates significance at 5% level. * indicatesndigance at 10% level.
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Table 5A-1a Summary statistics (pregnancy, marriageabstinence, and educational

attainment)

Control group

Treatment group

Variable Mean 5D Mean SD.
Timing of the first birth

1 1f gave live birth before the age of 18 0.40 049 0.26 0.44
1 1f gave live birth before the age of 17 027 0.44 0.14 0.35
1 1f gave live birth before the age of 16 015 035 0.08 0.28
1 1f gave live birth before the age of 15 0.06 0.24 0.03 0.18
Timing of marriage

1 1f got married before the age of 18 0.49 0.50 032 047
1 1f got marnied before the age of 17 038 0.49 0.22 0.41
1 if got marned before the age of 16 0.25 043 0.11 031
1 if got marned before the age of 15 0.14 034 0.06 0.23
Timing of first sexual interconrse

1 if had first sexual intercourse before the age of 18 0.69 046 0.57 0.50
1 if had first sexnal intercourse before the age of 17 0.55 0.50 042 0.49
1 1f had first sexuval intercourse before the age of 16 0.38 0.49 0.26 0.44
1 1f had first sexual intercourse before the age of 15 0.20 0.40 0.14 0235
Educational Attainment

Years of Education 5.92 4.10 6.82 32
1 1f completed primary education 0.40 0.49 0.52 0.50
District level characteristics

Share of women born 1966-70 and complete primary education 039 0.13 0.39 0.18
District-age cohort level characteristics™

Number of government primary school at the age of six 32398 13551 36294 18141
Share of LC1 with public hospital’health center within 1ts boundary 008 0.09 0.07 0.07
Share of LC1 with bank branch within 1ts boundary 0.04 0.03 0.01 0.03
Number of observation 770 702

Note: Author’s calculation using UDHS 2001 and 2@data.

* All the district-cohort level characteristics veetaken from the 1993 and 2006 UNHS
data. The 1993 data provides the information whercontrols were aged 13-15, while

the 2006 data provides the information when thatée were aged 13-14. The

availability of a bank was asked together withakeilability of government agencies,

cooperatives, and money lenders in 1993, whilead asked together with the

availability of microcredit institution in 2006.

168



Table 5A-1b Summary statistics (pathway outcomes)

Control group Treatment group
Variable Mean sD. Mean SD.
Delivery care and neonatal care use
1 1f a mother received delivery care by a medical professional 0.66 0.47 0.73 0.44
1 1f a mother gave a delivery at health facility 0.66 047 0.73 0:45
1 1f a child recerved
BCG vaccination ever 0.838 032 0.94 0.23
Polio vaccination ever 0.45 0.50 0.67 0.47
Measles vaccination ever 0.71 0.46 0.58 0.49
vitamin A vaccination ever 0.10 0.29 0.34 047
1 1f ever breastfed 0.98 013 0.48 0.50
Child mortality
1 1f a cluld died before
the age of 1 month 0.06 023 0.04 021
the age of 12 months 0.11 031 0.08 027
Child morbidity
1 1f a chuld suffered from
diarrhea during last two weeks 0.13 0.13 028 0.28
fever dunng last two weeks 029 029 035 0.35
cough during last two weeks 033 033 0.44 0.44
Number of observations 356 274

Note: Author’s calculation using UDHS 2001 and 2@&ta. * See Appendix 3 for more
details.
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Table 5A-2 Effects of the UPE policy on years of Booling among partially treated
cohorts

Outcome: Schooling year Coefficient
(1) Age in 1997 Observation  Data source

1 if born in1992-93 -5.19%%* 4.5 709 DHS2011
* pre-program P7 completion rate (1.56)

1 if born in1990-91 -0.96 6.7 659 DHS2011
* pre-program P7 completion rate (1.07)

1 if born in1988-89 0.066 8.9 589 DHS2011
* pre-program P7 completion rate (1.05)

1 if born in1986-87 -1.61 10.11 633 DHS2011
* pre-program P7 completion rate (1.19)

1 if born in1984-85 -0.71 12.13 541 DHS2011
* pre-program P7 completion rate (1.43)

1 if born in1982-83 -1.14 14.15 570 DHS2001
* pre-program P7 completion rate (1.26)

1 if born in1980-81 0.15 16.17 588 DHS2001
* pre-program P7 completion rate (0.83)

1 if born in1978-79 (Reference group) - 18.19 510 DHS2001
* pre-program P7 completion rate -

Number of Observation 4457

Note: Author’s calculation using UDHS 2001 and 2@&ta. All specifications control
for district fixed effects, single year of birthxéd effects, a set of interactions between
four regions and birth year fixed effects, the nembf government primary schools
within the district when a mother was aged of sird religion (Muslim, Catholic,
Protestant, and Other as reference groups) Staedand are clustered at district level.
Control cohort is women born 1978-1979. *** indieatsignificance at 1% level. **
indicates significance at 5% level. * indicatesndigance at 10% level.
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Table 5A-3 Share of treated women attending eachvel of education in 2006, 2009,
and 2012

Panel A: Share of women born in 1992 and 93 and attending primary and secondary school m 2006

Birth year Age 1n 2006 P1-P7 81-83 54-86 College Not attending N
1992 14 394 88 - - &0 562
(0.70) (0.16) - - (0.14) (1.00)
1993 13 517 47 - - 58 622
(0.83) (0.08) - . (0.09) (1.00)
Panel B: Share of women born in 1992 and 93 and attending primary and secondary school in 2009
Birth Year Age in 2009 P1-P7 51-83 54-S6 College Not attending N
1992 17 95 75 31 - 126 327
(0.29) (0.23) (0.09) . (0.39) (1.00)
1993 16 193 100 19 - 103 420
(0.47) (0.24) (0.05) . (0.25) (1.00)
Panel C: Share of women born in 1992 and 93 and attending primary and secondary school in 2012
Burth Year Age m 2012 P1-P7 51-83 54-56 College Not attending N
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 National Household Survey 2006, 2009, 2012.

Note: Author’s calculation using UNHS 2006, 2008 2012 data. Share of women born
in the same year and attending each level of eaurcet shown in brackets.
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Figure 4-1 Number of UCE candidates by year
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Note: Author’s calculation using UCE data betwe8f6@and 2012.
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Figure 4-2 Calculation of intensity measure to asss the effects on the number of
lower secondary school graduates and their learningchievement
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Figure 4-3 Positive correlation between an increasén the number of UCE
candidates and district level intensity

Government: Change in the number of student who took UCE exam and District level intensity Private: Change in the number of studant who took UCE exam and District level intensity
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Note: Author’s calculation using UCE data betwe8@&®and 2012.
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Figure 5-1 Average years of schooling by age at tistart of the UPE (1997)
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Note: Author’s calculation. The number of compleyedrs of schooling was asked at the
ages of 19-26, 15-23, and 18-19 for the contrdastiglly treated, and fully treated from
the UDHS 2001, 2006, and 2011 data, respectively.
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Figure 5-2 Change in years of schooling by quartil®f pre-program educational

attainment
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Note: Author’s calculation using UDHS 2001, 2006¢ 2011 data.
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Figure 5-3 Negative correlation between pre-progranprimary completion rate and
change in girls’ educational attainment
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Figure 5-4 Distribution of completed years of edud#on for control and treatment
groups

Fraction

T T T
10 15 20
Highest grade completed

’_ Control cohort [ Treatment cohort ‘

Note: Author’s calculation using UDHS 2001 and 2data. The height of a bar shows
the share of women completing the respective gsade/n on the horizontal axis.
Primary education consists of grade 1-7, lower sdapy (O’level) education of grade
8-11, higher secondary (Allevel) education of gra@el3, and grade 14 and higher
indicates tertiary education.
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Figure 5A-1 Household optimization of a child’s edaational attainment
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Figure 5A-2 Change in educational attainment amongartially treated cohorts
across regions
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