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CONFLICT AND EDUCATION

By Abbas Ali Gillani

The purpose of this research is to study the impact of conflict witnessed in Pakistan
from 2007 onwards on educational outcomes, particularly pertaining to female
education. It consists of three distinct chapters, each focusing on a unique aspect
in which conflict affected educational outcomes. The first chapter deals with the
first phase of conflict witnessed between 2007 and 2011, and analyses the impact
of violence, and the ban on female schooling implemented with it, on enrolment
rates. It suggests that although conflict resulted in a decline in overall enrolment
rates at primary and middle level, militants were successful in using violence as a
tool to deter female education, as enrolment rates for girls declined more compared
to boys in areas that witnessed conflict. The second chapter studies the short-term
and medium-term impact of conflict on enrolment rates after the end of the first
phase of conflict. Results show that although the negative impact of conflict was
larger in magnitude on girls than boys in the short-run, enrolment rates for girls
recovered in the medium-run to match those of girls that did not witness conflict.
However, enrolment rates for boys at middle level continued to suffer in the
medium-run, possibly due to the permanent substitution of boys into the labour
market. The third chapter examines the impact of conflict on degree choices of
students applying to university. We find that students who live in districts affected
by conflict are less likely to apply to degrees that require mathematics as a pre-
requisite, compared to students who live in districts that do not witness conflict.
However, a gender-wise breakup of results suggest that this is only the case for

degree choices of boys, and not of girls.
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Chapter 0

Chapter O: Introduction

The purpose of this research is to study the impact of conflict witnessed in Pakistan
from 2007 onwards on educational outcomes, particularly pertaining to female
education. It consists of three distinct chapters, each focusing on a unique aspect
in which conflict affected educational outcomes. The first chapter deals with the
first phase of conflict witnessed between 2007 and 2011, and analyses the impact
of violence, and the ban on female schooling implemented with it, on enrolment
rates. It suggests that although conflict resulted in a decline in overall enrolment
rates at primary and middle level, militants were successful in using violence as a
tool to deter female education, as enrolment rates for girls declined more compared
to boys in areas that witnessed conflict. The second chapter studies the short-term
and medium-term impact of conflict on enrolment rates after the end of the first
phase of conflict. Results show that although the negative impact of conflict was
larger in magnitude on girls than boys in the short-run, enrolment rates for girls
recovered in the medium-run to match those of girls that did not witness conflict.
However, enrolment rates for boys at middle level continued to suffer in the
medium-run, possibly due to the permanent substitution of boys into the labour
market. The third chapter examines the impact of conflict on degree choices of
students applying to university. We find that students who live in districts affected
by conflict are less likely to apply to degrees that require mathematics as a pre-
requisite, compared to students who live in districts that do not witness conflict.
However, a gender-wise breakup of results suggest that this is only the case for
degree choices of boys, and not of girls. This chapter provides a background of
the conflict witnessed in Pakistan from 2007 onwards, along with a description of
how each phase of conflict was unique in terms of its occurrence and nature. It
also includes an overview of the impact it had on schooling and other educational

outcomes.

The 2011 Education for All Global Monitoring Report estimated that of the
approximately 70 million out-of-school children globally, 28 million children, or 42
per cent of the total out-of-school children population, belong to conflict-affected
areas (Global Education Monitoring Report, 2012). Children belonging to conflict
affected countries are twice as likely to be killed before the start of primary

schooling compared to other low income countries, whereas those displaced face
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greater barriers to entry to education than their local counterparts. Conflict-
affected countries have some of the lowest literacy rates in the world and some of
the largest gender inequality. Of the total out-of-school children due to conflict,
approximately 13 million live in sub-Saharan Africa, 5 million live in South and West
Asia, while 4 million live within the Arab States (UNESCO, 2013). Conflict does not
only adversely affect the demand of schooling, by decreasing the number of
children going to school, or by displacing large proportion of total children
population, it also has a negative impact on the supply of schooling. Conflict
prevents regular institutional functioning of a school by increasing the number of
closure days, causing damage and destruction to infrastructure, and increasing the
number of deaths or displacement of teachers and staff involved. Moreover,
conflict results in a greater welfare loss to the process of human capital
accumulation through schooling, as it increases the likelihood of children
substituting into the workforce, military, or marriage. At the same time, it often

results in exacerbating the conditions of those already marginalized in society.

Human Rights Watch defines attacks on education as ’encompassing the full range
of violations that place children at risk and deny them access to education. This
includes attacks on school infrastructure and on students, teachers, and school
administrators; the occupation of schools by the police and military;, and
harassment and threats against teachers, parents, and education professionals
(Human Rights Watch, 2017).” According to ‘Global Coalition to Protect Education
from Attack’ report Afghanistan, Colombia, Pakistan, Somalia, Sudan and Syria were
the worst affected countries in the world in terms of experiencing conflict against
education between 2009 and 2012 (Guardian, 2015). Collectively, these countries
experienced more than 1,000 attacks on schools, universities, staff and students,
or had more than 1,000 educational facilities turned into military front points.
Figure 1 below shows the geographical breakdown of attacks on education and
military use of schools and universities between 2009 and 2012. Countries are
divided into three categories based on the total number of attacks against
educational institutions. Those marked as red are described as ‘very heavily
affected’ due to more than 1,000 attacks on schools, universities, students, or staff,
or conversion of schools for military purposes. Countries categorized as ‘heavily
affected’ reported more than 500, but less than 1,000, such attacks or conversions,

and are shaded as dark grey. Countries with less than 500 attacks are classified as
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‘other affected’ and shaded in light grey whereas countries that witnessed no

conflict against schooling are represented in white.

Figure 1: World-wide Attacks on Education and Military Use of Schools from 2009 till 2012

Profiled countries with reports of attacks

on education and military use of schools

and universities, 2009-2012
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During conflict assaults are made on unoccupied school and university buildings
with the intention to intimidate communities rather than kill or injure. Schools
serve as an integral component of state governance and are attacked as an attempt
to show aggression against the state. Schools can be deemed as ‘soft’ targets due
to lack of security implemented around them, and thus easy to attack to cause
public shock by targeting them. By damaging and destroying school buildings,
attacking teachers and students, and terrorizing parents into keeping their children
out of school, militants can exert great influence into pressurizing the state to
achieve their objectives. Thus, attacks on schools serve as a viable tool for graining
attention as well as creating terror in a community, resulting in psychological
distress to all those involved, including children, parents, teachers, and the
community as a whole. In other instances, militants as well state security forces
also use educational institutions, including schools and universities, as temporary

or permanent barracks or military bases. This does not only disrupt the school’s
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functioning, but also places the institution at an increased risk of attacks,

frightening parents, teachers and children from staying away from school.

Amongst the countries that witnessed attacks on schools, Pakistan witnessed the
highest number of terrorist attacks on educational institutions in terms of absolute
targets, and in terms of attacks on educational institutions as a proportion of all
terrorist attacks in the country. Figure 2 and 3 below show a comparison of the ten
most affected countries by conflict in terms of total number of attacks on
education, and also the number of attacks on education as a proportion of total
attacks in the country. The total number of terrorist attacks on education stood at
724 in Pakistan between 2004 and 2013, followed by Thailand, Afghanistan and
Irag, where total number of attacks stood at 213, 205 and 184 respectively. The
exceptionally high number of attacks on schools in Pakistan, in comparison to any
other country, is primarily attributed to the unique policy of banning female
education that was adopted by the militants', the Tehreek-e-Taliban Pakistan (TTP),
which resulted in an intentional effort by the militants to target educational facilities
and all personnel involved, including children. The TTP believed that western
education contradicted and stood in contrast to their religiously motivated
ideological beliefs and thus was deemed as ‘harmful’ for girls. Hence, any sort of
schooling other than in religious seminaries was banned for all girls above the age
of 8. TTP relied on physical harm to the extent of causing fatalities to instil fear,
and used extreme violence to implement their policy of banning female education
in order to extract maximum attention. When the TTP announced a deadline to ban
all female education by end of January 2009, the violence that followed in Swat
valley alone forced over 900 schools to close and stopped over 120,000 students
and 8,000 female teachers from attending school (Guardian, 2014). One students
who survived a militant attack by the TTP was Malala Yousafzai, the winner of the
Nobel Peace Prize in 2014 who stated ‘I was just 10 when more than 400 schools
were destroyed. Women were flogged. People were killed. And our beautiful
dreams turned into nightmares. Education went from being a right to being a
crime. Girls were stopped from going to school.” Six days after receiving the Peace

Prize, TTP attacked an army run public school in Pakistan’s city Peshawar, and

' Militancy in Pakistan was headed by the Pakistani faction of the Taliban network, called
the Pakistan Tehreek-e-Taliban, an off-shoot militant organization committed to fighting
against the state of Pakistan in response to Pakistan’s allying with the western and NATO
forces in pursuit of removing the Taliban regime from power in neighbouring Afghanistan.

4
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systematically went through all classrooms, killing 141 people, almost all of them
children (BBC, 2014). The attack remains amongst the deadliest attacks ever on a

school in any country.

Figure 2: Attacks on Education Figure 3: Attacks as a % of Total Attacks
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The attack on schools in Pakistan was part of a much larger conflict that initiated
as a result of United States’ (U.S.) invasion of Afghanistan in the aftermath of the
militant attacks on U.S. soil in 20012, Although Pakistan played a pivotal role in
providing complete support to the U.S. and Afghanistan against the earlier Soviet
invasion and occupancy of Afghanistan during the 1980’s, it now faced a difficult
task of balancing ties with its two former allies now fighting against each other in
the new ‘international war of terror’ (Dawn, 2002). Pakistan, and its security forces,
led by its army, agreed to support the international forces led by the U.S. to not
provide any safe havens to Taliban in Pakistan, or Afghanistan, or to allow any free
movement for the Taliban across the extremely porous Pakistan-Afghanistan (Pak-
Afghan) border that had remained virtually unguarded since the independence of
Pakistan. The decision by Pakistan in 2003 to introduce security forces in its tribal

areas along the Pak-Afghan border for the first time since its independence faced

> The twin bombings of the World Trade Centre and the Pentagon on September 11, 2001
saw an immediate response from the U.S. and the world community, especially the N.A.T.O.
forces, to invade Afghanistan. This was in response to the non-cooperation of the then
Afghan government, the Taliban, to hand over their leader Osama bin Laden to the U.S.
This was seen as an act of war by the N.A.T.O. forces led by U.S., and an act of aggression
justified enough to invade Afghanistan.
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an immediate resistance from the local population in the tribal areas, with fighting
breaking out between Pakistan’s armed forces and the Taliban. TTP had taken over
a military identity in the tribal areas to represent all those foreign and local fighters
who saw international interference in the tribal areas as unlawful and unjust (New
York Times, 2006). Realizing that the decision to side with international forces
against Taliban had been a deeply divisive one amongst its own population along
cultural, religious and ethnic lines, Pakistan decided to apply a more cautious
approach and turned towards diplomacy by signing peace agreements in 2004 with
the TTP to ease the insurgency stemming in its tribal areas (Dawn, 2006). The
peace agreement highlighted that Pakistan would help in compensating damages
and reconstructing infrastructure in the tribal areas destroyed by Pakistan’s security
forces, and at the same time Pakistan would not aid in any international attacks
carried out against TTP. In return, militants would not be allowed to use the tribal
areas for any further military or political activities and would assist Pakistan in
providing security and stability in the region. However, the peace agreements could
not help reduce the tensions in the region as international forces led by U.S.
continued to attack militants with the assistance provided by Pakistan, and the
militants continued to gain popularity as an armed struggle against foreign
invasion. In 2007, the escalation of conflict between Pakistan and Taliban turned
into an outright war when militants sieged the capital of Pakistan, Islamabad.
Figure 2 below shows a map of the presence of militants on both side of the Pak-
Afghan border, and the geographical importance of the tribal areas. Although the
presence of Taliban exceeded beyond the tribal areas of the entire region around
the Pak-Afghan border, the militants used North and South Waziristan as their main
military strongholds and continued to successfully launch attacks in Pakistan from
these locations (BBC, 2011). South Waziristan was declared as the centre of all TTP
led insurgencies in Pakistan and it’s the capital, Wana, declared as capital of all
territory held by TTP.
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Figure 4: Pakistan-Afghanistan Border Region and Main Taliban Areas Along the Border
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The conflict that began in Pakistan in 2007 is still ongoing. However, it has changed
its course during this time and can be classified into two broad categories. The
first phase of conflict saw the breakdown of the peace agreement between the state
of Pakistan and the TTP, resulting in an outright war between the two former allies
in 2007. During the first phase of conflict, Pakistan’s security forces launched
offensive attacks against TTP in all tribal areas, while attacks on civilians and
security personnel by the TTP resulted in loss of thousands of civilian lives (SATP).
By 2009, the TTP had gained complete control over several districts in Pakistan,
where a fundamentalist interpretation of Sharia (Islamic law) was imposed. The TTP
imposed their authority through summary executions, including beheadings of
state officials and political opponents, public flogging, and large-scale intimidation
of the population. Women were not allowed to leave homes without male
guardians, polio immunization programs were halted, while music and films were
banned. TTP also began a violent campaign against education for girls, forcing
thousands of schools to close and a displacement crisis as 2 million civilians fled
the fighting (Human Rights Watch, 2017). The end of the first phase of conflict was

a result of the security forces of Pakistan clearing all districts from the influence
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and rule of TTP, and removal of all policies adopted by TTP. By 2011, Pakistan had
cleared all of its tribal areas from TTP rule and declared the end of conflict between
Pakistan and Taliban. Figure 3 and Figure 4 below shows the trend of the number

of militants and security personnel killed respectively up until 2017.

Figure 5: Total Militants Killed Figure 6: Total Security Personnel Killed
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The second phase of conflict began soon after Pakistan’s security forces and
N.A.T.O. forces cleared the tribal areas of Pakistan from all TTP rule, and recaptured
regions earlier used by TTP as headquarters and training grounds. However, the
TTP leaders, along with their senior aides, from Afghanistan and the tribal areas of
Pakistan infiltrated into Pakistan’s southern Balochistan Province and quickly
transformed Balochistan’s capital Quetta into their safe haven. Quetta, is a frontier
city that is approximately a three-hour drive from Kandahar, city in Afghanistan.
Kandahar has long been considered the hub of Taliban activity and served as the
capital of Taliban administration between 1994 till 2001. The militants regrouped
to form a second militant organization in Quetta, called the The Quetta Shura (TQS),
an affiliate of TTP and Al-Qaeda, considered to be the intellectual and ideological
underpinning of the Taliban insurgency in Afghanistan, and declared themselves
as the Taliban government-in-exile (Combatting Terrorism Center, 2012). Pakistan
continued to regularly face harsh retaliation from the militants centred in Qutta,
who conducted violent attacks across Pakistan and easily escaped through the
porous Pak-Afghan border into pockets of tribal jurisdictions. Between 2007 till
2011, gains made by the militants in tribal areas of Pakistan, and the war against
TTP in the tribal area kept the focus of the insurgency away from the growing

militancy in Quetta. However, with the clearing of the tribal areas by 2011, the
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focus shifted back to Balochistan where till today, Pakistan has conducted several
military operations against militants. As a result, although the end of the first
phase of conflict by 2011 saw a rapid decline in the number of clashes between
Taliban and the security forces, resulting in a sharp decline in the number of
fatalities, the militants continued to operate through Afghanistan, via Quetta, to
cause damage to infrastructure and loss of civilian lives. As a result, as shown in
Figure 6 below, civilian casualties continued to remain high through the two phases
of conflict up until 2014 when renewed efforts were made to end the Taliban

insurgency in both Afghanistan and Pakistan.

Figure 7: Total Civilians Killed
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The aim of this research is to study the impact of conflict on educational outcomes
in Pakistan, particularly pertaining to female education. Pakistan ranked 143 out
of 144 countries in the gender inequality index in 2014, with only 47 per cent
women in Pakistan being literate, while 53 per cent of girls not attending school at
all ((World Economic Forum, 2016). Discriminatory cultural and social practices
have impeded equal access to education for girls compared to boys, with parents
finding it less economically productive to invest in girls’ education. Violent
conflicts have only tilted the misbalance of equal opportunities away from girls as
parents remove girls from schools with a greater concern for security. This
research is divided into three chapters, with each chapter focusing on a unique
aspect of the conflict, shedding light on the impact it had on educational outcomes.
The first chapter deals with the first phase of conflict witnessed between 2007 till
2011 and focuses on the impact of violence on gross enrolment rates (GER) for

primary and middle school students. By using an instrument variable (IV) technique
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we suggest that conflict caused a drop in overall GERs at primary and middle level
for districts that witnessed violence. Moreover, since the militants adopted a policy
of banning female education above the age of 8, we also show, using a difference-
in-difference (DD) technique, that the militants were successful in using violence as
a tool to ban female schooling, as GERs for girls declined more than boys in districts
that did witness violence. By using a difference-in-difference-in-difference (DDD)
technique we confirm our results that the ban was in fact detrimental for GER’s of

girls more than boys.

The second chapter looks at the short-run and the medium-run impact of conflict
by assessing the enrolment rates after the end of the first phase of conflict. By
using a pooled cross-sectional data, we compare districts that witnessed conflict
with those did not witness conflict, and find that GERs for both boys and girls
decline at primary and middle level in the short-run. However, after the conflict
was over, in the medium-run, GERs for girls belonging to districts that experienced
conflict recovered at primary and middle level to match those of girls belonging to
districts that remained peaceful, but GERs for boys at middle level belonging to
districts that experienced conflict remained lower than those of boys belonging to
districts that remained peaceful. This could be attributed to the permanent
substitution of boys into the labour market, once dropping out of school, and

finding it harder to return to school once conflict is over.

The third chapter uses a unique dataset obtained from the admission process of a
university based in Karachi, institute of Business Administration (IBA), and
examines the impact of conflict on degree choices of students applying to
university. By using an IV approach along with a linear probability model
estimation, we show that students who lived in districts that witnessed conflict
were less likely to apply to degrees that required mathematics as a pre-requisite
compared to students who lived in districts that remained peaceful. The results
are similar for two separate channels that individually identify exposure to conflict
in either the first phase of conflict or the second phase. However, a gender-wise
breakup of results suggests that the negative impact of conflict was only signficiant
on degree choices of boys, and not girls. This heterogenous effect may be
attributed to the change in labour market outcomes brought about due to conflict.
Factors that influence a student’s choice of degree based on the cost-benefit
analysis can be categorized into three broad classifications: (i) student's

preparation and achievement at pre-university levels of education; (ii) an
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individual's preferences for various courses of study, which may be encouraged by
parental and societal expectations; and (iii) the labour market prospects associated

with a given set of skills.

However, there are certain data restrictions that need to be addressed in this thesis.
The data used for conflict in this thesis is obtained from the South Asian Terrorism
Portal (SATP) which collects data based on news resources and official government
documents. This could lead to measurement errors in recording and reporting the
exact civilian casualties in the country, especially from cities and districts severely
affected by conflict, and from where accessibility of information may be difficult.
We try to minimize any discrepancies in reporting and using data, if any, by two
ways. Firstly, the data is compared with another set of data, the Global Terrorism
Data (GTD) which also records information on terrorist events across the world
based on variety of open media sources. Comparison of information on terrorist
attacks and civilian casualties from these two datasets are much in line with each
other. Secondly, the methodology used in each of the three chapters only requires
a binary differentiation in whether districts were exposed to conflict or not.
Therefore, even if there are differences in the number of terrorist attacks or civilian
casualties reported by the databases, we are only interested in whether a district
was exposed to conflict or not. This further minimizes the risk of any variation
that may arise due to difference in reporting of information by these two datasets.
However, despite attempts at minimizing the measurement error, the information
from both data sources relies on the same media and news reporting which would
not completely eliminate the measurement error. We provide a breakup of the total
civilian casualties and the districts exposed to conflict reported by our two datasets
in in Table 1 below. We do not observe a significant variation in the number of
reported casualties from the two datasets, whereas the variation in the number of

districts affected by conflict reported by the two datasets is also very small.

11



Chapter 0

Table 1: Civilian Casualties and Districts Exposed to Conflict Reported by SATP and GTD

Civilian Casualties Districts Affected
Year SATP GTD SATP GTD
2005 186 175 9 11
2006 169 218 8 10
2007 308 376 20 21
2008 858 861 22 22
2009 1489 1422 34 36
2010 1264 1206 30 32
2011 1210 1248 38 41
2012 740 767 39 40
2013 1145 1175 35 39
2014 839 892 40 41

This research contributes to the existing literature in several ways. First, the
nature of conflict in Pakistan and its impact on educational outcomes is a
unique story. At atime when efforts are being made at a global level to achieve
certain universal goals, including access to and attainment of basic education,
militants in Pakistan adopted a ban restricting girls from attaining any sort of
education beyond primary school. In order to achieve their desired goals, the
use of violence was used to cause severe loss of life and damage to
infrastructure to ensure a reduction in overall demand for schooling. Second,
there has been very little research that has come out from the war on terror
against Pakistan. This research helps in understanding the extent of
destruction caused by the war and its direct and indirect impact on educational
outcomes. Third, the identification strategy used to measure the impact of the
policy ban on enorlment rates is unique in tackling the research question.
Although existing literature either uses an IV approach to instrument for the
endogeneity of occurrence of violence ( Monteiro et al., 2013; Gershenson et
al., 2015; Haugan, 2016; Vanegas, 2014; Rodriguéz et al, 2009) or uses a
difference-in-difference estimation to study the differential impact of conflict
on the conflict-affected cohort (Chamarbagwala et al., 2010; Akresh et al.,
2011; Swee, 2009), we combine the two approaches to find the impact of
conflict on districts that were exposed to conflict, instrumenting for conflict
originating from the militants’ headquarters. Fourth, this research provides
key insights on the dynamics of the pace of recovery for the growth theory that
suggests that after a shock human capital accumulation returns to steady state
(Chen et al., 2008; Cerra et al., 2008; Miguel et al, 2011; Davis et al., 2002;
Brakman et al, 2004). This thesis suggests that the same nature of conflict has

heterogeneous effects on the short-run and medium-run GERs of boys and
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girls, along with a differing pace of recovery. Therefore, although on aggregate
level, GERs may recover, certain subgroups within the aggregate level may not
recover within the same time period, at the same pace. Moreover, although
the ban on schooling was implemented towards girls, it had an impact on the
short-run and medium-run GERs for boys too. This suggests that although
violence could be used as a tool to target a certain group, it may have spill-
over effects on other groups, leading to amplification of the negative impact.
Fifth, factors that influence a student’s choice of degree based on the cost-
benefit analysis can be categorized into three broad classifications: (i) student's
preparation and achievement at pre-university levels of education; (ii) an
individual's preferences for various courses of study, which may be encouraged
by parental and societal expectations; and (iii) the labour market prospects
associated with a given set of skills. This research is amongst the first that
adds exposure to conflict as a potential factor that may affect choice of degree
at university level. Till now no literature exists that links how conflict through
its impact on test scores could potentially affect the degree choices made at
university level. We connect the existing literature on impact of violence on
test scores, and the factors the effect choice of degree at university level, to try
and estimate the impact of conflict witnessed at school level on degree choices

at university level.

There are several methodological issues that may arise in the specifications
due to the limitation of data on school-level, university-level and household-
level information.  There is not enough data that is released from Pakistan in
terms of research on schooling and educational outcomes, hence this may lead
to certain limitations in measuring our hypothesis, and potential channels,
using the specified econometric models. In the first chapter, although we use
an IV with a DD to measure the impact of conflict on enrolment rates, we do
not have enough district-level and school-level controls to ensure that the
instrument is not correlated with the error term. However, using various
robustness checks and placebo test we can still test the validity of the used
instrument and provide a plausible understanding of how conflict was
dependent on the distance of each district from the militant headquarters,
which in turn affected enrolment rates. Similarly, in the second chapter we
observe that the change in the nature of conflict between 2007 and 2014 poses

a limitation on our identification strategy. Violence in the first phase of conflict
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from 2007 till 2011 was dependent on the geographical proximity of each
district from the first militant headquarter in Wana, whereas violence in the
second stage of conflict from 2011 onwards was dependent on the
geographical proximity of each district to a second militant headquarter,
Quetta. To measure the recovery rate of enrolment rates in 2013 and 2015,
the control and treatment group must be dependent on both the first and the
second phase of conflict. Our identification would require an instrument that
would account for the continuing occurrence of conflict through this transition
of varying phases of conflict. This raises difficulty in creating an instrument
that would account for the complex treatment of our identification strategy.
Lastly, in the third chapter, while we are interested in measuring the impact of
conflict on degree choices, we do not have any information on student’s
educational and personal backgrounds or on district-level characteristics to test
for any plausible mechanisms through which conflict may be affecting choice
of degree chosen at university level. Although we try to control for type-of-
schooling and district fixed effects, the lack of information on student-specific
and district-specific characteristics might be biasing the magnitude of our
effects. Moreover, our identification strategy compares districts that were
affected by conflict in either phases of conflict with those that were not affected
by conflict, to examine the distinct impact of each phase of conflict. However,
this leads to a significant drop in the sample size of our data as there were
many districts that were affected by both the phases of the conflict and were

hence omitted from our estimation.

There are several policy debates that are highlighted in this thesis and need
attention. Firstly, the significant differential in enrolment rates for boys and
girls suggests that discriminatory cultural and social practices have impeded
equal access to education for girls compared to boys, with parents finding it
less economically productive to invest in girls’ education. While greater effort
must be made to ensure that access to basic education is made for both boys
and girls, extra incentives must be provided to ensure that girls are given an
equal opportunity to go to school. Secondly, although conflicts around the
world are becoming increasingly localized in nature, their impact could be as
catastrophic as full-scale wars. Policies such as banning female education and
the use of violence to implement them, as suggested by this thesis, could have

lasting negative consequences and could have considerable spill-over effects
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in the long run. Thirdly, as suggested in the second and third chapter, much
of the decisions around schooling and choice of degree at the university level
may revolve around the dynamics and expectations of the labour market.
Despite increases in recent years, female labour force participation in Pakistan,
at 25%, is well below rates for countries with similar income levels (ADB, 2016).
Even among women with high levels of education, labour force participation
lags: only around 25% of women with a university degree in Pakistan are
working. Policymakers must pay immediate attention to the low rate of female
participation in the labour market which might be leading to a substantial loss
in human capital accumulation for girls. Lastly, lessons must be learnt from
studying the impact of conflict in Pakistan on educational outcomes to
understand how to tackle the negative effects of violence. Violence effects
educational outcomes directly, and indirectly, through multiple channels that
could be effecting the demand or supply of schooling. Therefore, it is
important to pay close attention to every conflict, in order to understand the
mechanism through which it affects schooling, and the repercussions it has in
the long run, specifically in terms of choice of degree at university level and

labour market outcomes.
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Chapter 1: Ban on Female Education

1 Introduction

Recent years have seen a change in nature of armed conflicts from large scale
military aggressions and civil wars to more localized insurgencies. A growing
number of armed conflicts today are no longer between sovereign states or for
territorial gains, but rather an ideological struggle between state and insurgents,
or between localized populations belonging to differing groups. During conflict,
assaults are made on unoccupied school and university buildings with the intention
to intimidate communities even if not necessarily to kill or injure. Schools serve as
an integral component of state governance and are thus attacked as an attempt to
show aggression against the state. Schools can be deemed as ‘soft’ targets due to
lack of security implemented around them, and thus easy to attack or cause public
shock by targeting them. By damaging and destroying school buildings, attacking
teachers and students, and terrorizing parents into keeping their children out of
school, militants can exert great influence into pressurizing the state to achieve
their objectives. Thus, attacks on schools serve as a viable tool for gaining
attention and creating terror in a society, resulting in psychological distress to all
those involved, including children, parents, teachers, and the community as a
whole. In other instances, militants as well state security forces have used
educational institutions, including schools and universities, as temporary or
permanent barracks or military bases. This not only disrupts the school’s
functioning, but also places the institution at an increased risk of attack,
frightening parents, teachers and children from staying away from school. Simple
economic logic would suggest that conflict results in a greater welfare loss to the
process of human capital accumulation achieved through schooling, as it increases
the likelihood of children substituting into informal or child-labour workforce,
military, or marriage. At the same time, it often results in exacerbating the

conditions of those already marginalized in society.

The existing literature shows that violent conflicts result in reduction in educational
access and attainment of education (Akresh et al., 2011; Alderman et. Al., 2006).
Students exposed to violence, especially in schools, tend to lose motivation and
concentration due to prolonged fear, disruption in home and school environments,

and adverse psychological impact on health and mental wellbeing, forcing them to
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no longer attend school (Gershenson et al., 2015). The effects on educational
outcomes can also be heterogeneous across gender; in certain cases, exposure to
violence has had a larger negative effect on enrolment for girls (Shemyakina, 2010),
whereas in other instances conflict resulted in long-term effect on educational
outcomes for boys only (Justino et al., 2013). While much research has focused on
the effects of conflict in reducing supply of schooling through closure of schools
(Maio et al., 2013), destruction of school infrastructure (Chamarbagwala et al.,
2010), and reduction in teacher availability (Gershenson et al., 2015), there is little
research on how negative policies such as violent ban on schooling can reduce

demand for schooling, in particular affect enrolment rates and drop-out rates.

This research examines conflict witnessed in the first phase of conflict in Pakistan
between 2007 till 2011 on gross enrolment rates (GERs), and the ban on female
education brought along with it by militants as an instrument to crowd out female
education. The total number of terrorist attacks on education stood at 724 in
Pakistan between 2004 and 2013, the highest by any country during that time
period, followed by Thailand, Afghanistan and Iraq, where total number of attacks
stood at 213, 205 and 184 respectively (Guardian, 2015). The exceptionally high
number of attacks on schools in Pakistan compared to any other country is primarily
attributed to the unique policy of banning female education that was adopted by
the militants, the Tehreek-e-Taliban Pakistan (TTP), which resulted in an intentional
effort by the militants to target educational facilities and all personnel involved,
including children. The Taliban’s believed that western education contradicted and
stood in contrast to their religiously motivated ideological beliefs and thus was
deemed as ‘harmful’ for girls. Hence, any sort of schooling not provided in religious
seminaries was banned for all girls above the age of 8. The Taliban relied on
physical harm to the extent of causing fatalities to instil fear, and used extreme
violence to implement their policy of banning female education in order to extract
maximum attention. When the TTP announced a deadline at the start of 2009 to
ban schools from teaching girls above the age of 8 in Swat valley, the violence that
followed forced over 900 schools to close and over 120,000 students and 8,000
female teachers stopped attending school (Guardian, 2014). To put the analysis
into context, conflict in Pakistan stemmed from the insurgency that brewed in its
tribal areas neighbouring Afghanistan. With the invasion of Afghanistan by NATO
allies in 2002 and the state of Pakistan joining the allies, insurgency in bordering

tribal areas of Pakistan started as early as 2005. Since the militants’ base of
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operation and training camps were situated in tribal Wana, South Waziristan,

conflict witnessed in Pakistan was viewed as being controlled by militants in Wana.

By using dataset on district level GERs from 2005 till 2011 on approximately® 101
districts, and combining it with data on conflict, we use an instrument variable (IV)
technique with a difference-in-difference (DD) estimation, and a difference-in-
difference-in-difference (DDD) estimation, to show that the ban on female education
was effective in reducing GERs for districts that experienced violence, with the ban
being more effective on girls than boys. Since the ban was above the age of 8, it
was primarily targeted towards girls at middle school and above, as middle school
in Pakistan starts at the age of 9. The results from our DD specification suggests
that districts that were closer to militant headquarters were more likely to witness
violence, and that overall GERs declined at both primary and middle level for
districts that witnessed violence. The results are significant for both primary and
middle level overall GERs, with the magnitude higher for primary schools. Districts
that witnessed conflict experienced a decline in overall GERs of 13.8 per cent at
primary level compared to districts that remained peaceful, whereas districts that
witnessed conflict at middle level witnessed a decline in overall GERs of 8.9 per cent
compared to those that remained peaceful. A gender-wise breakup of results
suggest that the impact of conflict was larger on boys than on girls at primary level

but larger on girls than boys at middle level.

Our second specification using a DDD estimation suggests that the policy of
banning female schooling adopted by militants was successful in curbing education
for girls more than for boys. Results suggest that as the ban was above the age of
8, and hence targeted towards girls belonging to middle school and above, we see
the negative magnitude of impact higher in middle school compared to primary
school, as well as the results being significant. Girls in middle school belonging to
conflict districts witnessed a larger decline in GERs by 9.9 per cent compared to
boys in districts that witnessed violence compared to districts that did not witness

conflict, the results being significant at the 1 per cent level.

> Between 2007 till 2011 a few districts were broken down into smaller districts due to
which total number of districts vary slightly between years.

* Primary schools in Pakistan are typically from age 5 till 9 whereas middle school are
from 10 till 12.
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There are several motivational aspects for this research. First, with conflict
becoming increasingly more localized in nature, this research looks at the effects
of militancy having the potential to lead to outcomes as destructive as large scale
wars themselves. Second, although the ban on female education is unique for its
current time, it is also unique in being implemented by a group of militants, and
not state-sponsored, and yet it succeeding in creating prolonged fear across a
whole population. While access to and attainment of education is a basic human
right, using violence to intentionally deter education is unique in its own case.
Third, despite the ban stemming from a group of ideologically driven militants, it
created space for insurgencies across the globe to adopt irrational violent policies
to create anxiety amongst populations and deter access to basic rights. The
destructive potential of such bans need to be addressed as they continue to create

fear and result in highly negative impacts for populations across the world.

The remainder of the paper is structured as follows: Section 2 provides a review
of the relevant literature that exists on the impact of conflict on education,
particularly the gender-specific varying impact of conflict. Section 3 describes the
datasets used for this research and Section 4 discusses the identification strategies
applied for our estimations. Results and robustness checks are presented in

Section 5 and Section 6 while Section 7 concludes the paper.
2 Literature review

Past literature has examined the effect of conflict on educational outcomes using
various specifications including difference-in-difference estimation, panel data with
fixed effects and using distance from source of conflict as an IV. It has also
examined impact of conflict on various educational outcomes including enrolment
rates, attendance, completion rate, dropout rates and test scores, with analysis

provided on gender-specific outcomes.

Monteiro et al. (2013) study the negative spill over effects of conflict by analysing
how drug battles in Rio de Janeiro affected educational outcomes of children
attending schools located in and around conflict areas. They find that the impact
of violence decreases with an increase in the distance between the school and
conflict location. By exploring variation in violence that occurred across time and
space when gangs battled over territories, within-school estimates of their causal
effect indicate that students scored less in exams in years they were exposed to

violence. They also suggest that armed conflicts are associated with higher teacher
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absenteeism, lower principal turnover and temporary school closings, leading to
lower enrolment rates. Gershenson et al. (2015) also provide further evidence that
in the wake of an attack, the proficiency rates of schools depended on the
geographical proximity of the school to the source of attack. By using a difference-
in-difference strategy that exploited geographic variation in school’s proximity to
attacks, they find that Virginia school shooting significantly reduced school level
proficiency rates in schools that were closer to the attack. This is because terrorist
attacks have the potential to disrupt learning at school, by reducing instructional
time due to higher teacher and student absences, school closures and disruption
in class and home environments. Additionally, Haugan (2016) examines the impact
of urban violence on standardized test scores of public schools in Colombia and
find each additional homicide per year occurring within five hundred meters of a
school reduced student achievement on a variety of tested academic subjects.
Estimates from differential effects are more consistent with supply side channels
leading to a decline in student achievement and not driven by bias arising from

student migration.

While all these studies point towards supply-side channels of the impact of conflict
on educational outcomes, Rodriguéz et al. (2012) and Vanegas (2014) also try to
estimate the impact of conflict in Colombia on educational outcomes by providing
explanation through demand-side mechanisms. By using rainfall as an instrument,
Vanegas provides evidence for the effect of prenatal exposure to violence on the
probability of school dropout years later, revealing that the instrumented effect of
municipality-level violence during a mother’s pregnancy has an impact on an
individual’s cognitive development via stress hormones released by the mother.
On the other hand, Rodriguéz et al. (2009) use three separate instruments
including natural disasters, estimated local cocaine revenues, and lagged homicide
capture rates, to show that the intensity of armed conflict in Colombian
municipalities reduced school enrolment and decreased test scores. By using all
three instruments, they find that negatively affected family budget constraints, the
returns to education via reduced life expectancy, and reduces the quality of
education. However, they do not find any evidence of supply-side channels,
including teacher-student ratio and qualifications of teachers, through which

violence may have affected test scores.

While other studies have provided similar results on the impact of conflict on

educational outcomes, using similar identification strategies, they have fallen short
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in identifying the causal channels of the effect. Chamarbagwala et al. (2010) and
Akresh et al. (2011) use cross-sectional data and a differences-in-differences
strategy to compare the educational outcomes of individuals exposed to varying
intensities of conflict in Guetamala and Rwanada respectively. Depending on the
year and place of birth of each individual, they both find that individuals who were
exposed to violence completed less years of schooling compared to individuals
who were not exposed to violence. Similarly, without finding any statistical
evidence on the supply-side channels of the impact, and using a similar difference-
in-difference empirical strategy as Chamarbagwala et al. and Akresh et al. Swee
(2009) found that an increase in the war casualty rate in Bosnia and Herzegovina

reduced the probability of completing secondary, with stronger effects for males.

Depending on the nature of the conflict, the impact of violence on educational
outcomes can also vary across genders. Shemyakina (2011) studied the impact of
armed conflict in Tajikistan on schooling outcomes and found that girls, who were
of school age during conflict and lived in conflict affected regions, were less likely
to complete their mandatory schooling than girls of the same age who lived in the
regions relatively unaffected by the conflict. By using differences in regional and
temporal exposures, her results indicate that although exposure to violent conflict
had a large and statistically significant negative effect on the enrolment of girls,
there was no effect of regional and household conflict exposure on enrolment of
boys. Her estimation provides similar robust results when community and
household fixed effects are applied, and selection into violence and migration are
accounted for. Similarly, using a panel dataset with school fixed effects on schools
from the Indian state of Assam, Roy et al. (2016) study the impact of violent conflict
on female students’ enrolment rates. They find that increasing the average yearly
killings in a district lead to a significant decline in girls’ enrolment rate.
Additionally, gender differential responses are more negative for lower grades,
rural schools and poorer districts, while results remain similar when an alternative
definition of conflict from a different dataset is used. The reason why Roy et al.
found significant impact of conflict on enrolment rate of girls only was due to the
high gender inequality and extremely poor status of women in Assam. As a result,
since schooling is considered a as a luxury good for girls, and since girls are
perceived to be more vulnerable to attacks, once conflict broke out enrolment rates
of girls were the first to suffer. Lastly, Justino et al. (2013) study the impact of

conflict in Timore Leste on educational outcomes by comparing the educational
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impact of different phases of violence on school attendance. They find that
although the short-term effects of the conflict were mixed, there was a loss in
human capital accumulation for boys in the long-run due to household trade-off
between education and economic welfare. Mirroring the findings of Bellows et al.
(2006), they find evidence for a rapid recovery in educational outcomes among girls
but the negative effects on primary school attendance and completion persisted

for the boys.

This research contributes to the existing literature in several ways. First, the nature
of conflict and its impact on educational outcomes is a unique story. In a time
when strong efforts are being made to achieve certain universal goals, including
access to and attainment of basic education, militants in Pakistan adopted a ban
on all female education above the age of 8. Although a group of militants and not
the state announced the ban, the violence used was enough to create sufficient fear
and terror to cause significant damage in reducing overall demand for schooling.
Second, there has been very little research that has come out from the war on terror
against Afghanistan and Pakistan. This research helps in understanding the extent
of destruction caused by the war and its direct and indirect impact on educational
outcomes. Third, the identification strategy used in this research is unique in
tackling the research question. Although existing literature either uses an IV
approach to instrument for the endogeneity of occurrence of violence or uses a
difference-in-difference estimation to study the differential impact of conflict on
the conflict-affected cohort, we combine the two approaches to find the impact of
conflict on districts that were exposed to conflict, instrumenting for conflict

originating from the militants’ headquarters
3 Data

We analyse the impact of conflict and the ban on female education brought along
with it by militants on primary and middle level GERs by merging various district

level datasets in Pakistan.
3.1 The GER datasets

The gross enrolment rate (GER) is defined as the number of individuals enrolled at
a school level as a percentage of the number of children corresponding to the
enrolment level age (UNESCO, 2017). GERs for year 2005 till 2011 are obtained

from the publication of the Pakistan Social and Living Standards Measurement
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(PSLM) which provides information on district level social and economic indicators
in Pakistan every alternate year. Data on enrolment rates is provided biennially by
the PSLM. The sample size of the PSLM surveys on a district level is approximately
70,000 households. The survey consists of all urban (cities) and rural areas
(villages) of the four provinces of Pakistan. Each city is divided into enumeration
blocks consisting 200-250, with each enumeration block classified into three
income groups i.e. low, middle and high. List of villages published in the
Population Census 1998 have been taken as the rural framework. Table 1 below

denotes the enumeration blocks and villages as per sampling frame:

Table 2: Sampling Frame for Enumeration Blocks and Villages

Province Enumeration Blocks Villages
Punjab 14,549 25,857
Sindh 9,025 5,871
Khyber Pakhtunkhwa 1,913 7,337
Balochistan 613 6,557
Total 25,487 45,622

A two stage stratified sample design is adopted for the PSLM survey. Villages and
enumeration blocks in rural and urban areas, respectively, are taken as Primary
Sampling Units (PSUs). Sample PSUs are selected from the total strata with
Probability Proportional to Size (PPS) method of sampling technique. Households
within sample PSUs are then taken as Secondary Sampling Units (SSUs). A specified
number of households i.e. 16 and 12 from each sample PSU of rural and urban

areas is selected, using systematic sampling technique with a random start.

However, there are two concerns regarding the PSLM data. First, Pakistan is divided
into four main provinces and three autonomous regions. Due to partial sovereignty
of the autonomous regions, the PSLM data provides information only for the
districts within the four main provinces of Pakistan and excludes any information
on enrolment rates for districts located in the autonomous regions. Therefore, the
impact of conflict and the ban on female education is only for the four main
provinces of Pakistan. As a consequence, the results of this research may be under
represented as GERs belonging to districts in tribal areas where intense conflict
took place is ignored. Secondly, conflict causes populations to often be displaced
and leads to migrations. As a result, students either temporarily drop out of
schools or miss school years due to migration. To address this concern, we use

GERs rather than net enrolment rate (NER) to account for the bias created by
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displaced students. Since, there is no data available on migration at a district level

in Pakistan, we work with GERs rather than net enrolment rates (NERs) to account

for some of the bias created in our estimation due to migration. The tables below

show the trend in enrolment rates from 2005 till 2011 at primary and middle level:

Table 3: Overall GERs for Primary Schools

2005 2007 2009 2011
Number of Districts 929 101 110 114
% of Districts with GER < 25% 0 0 0 2
% of Districts with GER Between 25%-50% 6 5 3 4
% of Districts with GER Between 50%-75% 40 26 27 20
% of Districts with GER Between 75%-100% 34 40 44 41
% of Districts with GER > 100% 20 29 26 33
Table 4: GERs of Boys for Primary Schools
2005 2007 2009 2011
Number of Districts 929 101 110 114
% of Districts with GER < 25% 0 0 0 0
% of Districts with GER Between 25%-50% 3 1 1 3
% of Districts with GER Between 50%-75% 12 9 9 6
% of Districts with GER Between 75%-100% 53 47 43 40
% of Districts with GER > 100% 32 43 47 51
Table 5: GERs of Girls for Primary Schools
2005 2007 2009 2011
Number of Districts 929 101 110 114
% of Districts with GER < 25% 5 4 4 5
% of Districts with GER Between 25%-50% 21 15 15 17
% of Districts with GER Between 50%-75% 38 37 34 28
% of Districts with GER Between 75%-100% 19 24 25 30
% of Districts with GER > 100% 17 20 22 20
Table 6: Overall GERs for Middle Schools
2005 2007 2009 2011
Number of Districts 93 101 110 114
% of Districts with GER < 25% 14 12 8 10
% of Districts with GER Between 25%-50% 59 51 45 46
% of Districts with GER Between 50%-75% 22 29 38 32
% of Districts with GER Between 75%-100% 5 8 6 12
% of Districts with GER > 100% 0 0 3 0

25



Chapter 1

Table 7: GERs of Boys for Middle Schools

2005 2007 2009 2011

Number of Districts 93 101 110 114
% of Districts with GER < 25% 10 4 5 4
% of Districts with GER Between 25%-50% 42 40 25 31
% of Districts with GER Between 50%-75% 34 39 54 41
% of Districts with GER Between 75%-100% 14 14 15 23
% of Districts with GER > 100% 0 3 1 1

Table 8: GERs of Girls for Middle Schools

2005 2007 2009 2011

Number of Districts 93 101 110 114
% of Districts with GER < 25% 34 41 33 39
% of Districts with GER Between 25%-50% 49 35 42 34
% of Districts with GER Between 50%-75% 11 19 17 16
% of Districts with GER Between 75%-100% 5 5 6 12
% of Districts with GER > 100% 1 0 2 0

3.2 Dataset on civilian casualties

GERs obtained from PSLM are linked to a second dataset on conflict gathered and
published by the South Asia Terrorism Portal (SATP). Data on Pakistan is collected
by the SATP based on news resources and official government documents. The
data acquired from this publicly available portal includes ‘total civilian casualties
due to terrorist activities in Pakistan’ from 2003 till 2015. The individual major
incidents of terrorism related violence are collated at a district level to match GERs
measured on a district level. To match the timeline of enrolment, casualties are
converted from annual timeline, January-December figures, to academic timeline,
August-July figures. Therefore, casualties witnessed in a particular year represent
civilians killed between August of the preceding year and July of the stated year.
For example, casualties witnessed in 2009 represent civilians killed between
August 2008 and July 2009. Figure 8 below shows the number of civilian casualties
through terrorist activities before the start of the conflict till the end of the first
phase of conflict, between 2005 and 2012. As illustrated, the immediate surge in
civilian casualties in 2007 marks the start of the first year of conflict. Therefore,
enrolment rates in 2007 are taken as the last year of enrolment rates before the
conflict whereas enrolment rates in 2009 is taken as the first year of enrolment

rates after the conflict.
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Figure 8: Yearly Number of Total Civilian Casualties
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Figure 9: Yearly Number of Casualties through Attacks on Schools Only
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3.3 Dataset on school characteristics
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We merge our previous two datasets with our control variables by adding district
level school characteristics obtained from ‘Pakistan District Education Profile’
(Pakistan Data Portal). This dataset is gathered by The Academy of Educational
Planning & Management of Pakistan which serves under the Ministry of Federal
Education & Professional Training of Government of Pakistan. The District

Education Profile provides district level school characteristics for years 2007, 2009
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and 2011 but not for 2005. These characteristics include the number of schools
in each district that have satisfactory building conditions and utilities such as
electricity and water. The tables below show the trend in these control variables

from 2007 till 2011 at primary and middle level:

Table 9: Yearly Number of Casualties through Attacks on Schools Only

Average Across the Districts 2007 2009 2011
Ratio of Schools with Electricity (Elec.) 0.31 0.35 0.40
Ratio of Schools with Water 0.65 0.70 0.73
Ratio of Schools with No Building (No Build.) 0.08 0.08 0.08
Ratio of Mosque Schools (Mosque) 0.07 0.06 -
Ratio of Schools with Toilet (Toil.) 0.54 0.62 0.61
Ratio of Enrolment to School (Enrol/Sch) 92.29 94.05 88.78

Table 10: Control Variables for Middle Schools

Average Across the Districts 2007 2009 2011
Ratio of Schools with Electricity (Elec.) 0.56 0.57 0.61
Ratio of Schools with Water 0.73 0.76 0.78
Ratio of Schools with No Building (No Build.) 0.04 0.05 0.03
Ratio of Mosque Schools (Mosque)® 0.07 0.06 -
Ratio of Schools with Toilet (Toil.) 0.71 0.77 0.79
Ratio of Enrolment to School (Enrol/Sch) 221.5 218.2 233.8

3.4 Distance of districts from militant headquarters

Using Google Maps, we also calculate travelling distances of each district from its
capital to the militants’ headquarters in Wana, South Waziristan. Since militancy in
Pakistan spurred from the porous Pakistan-Afghanistan border, conflict witnessed
in each district is expected to be associated with the mobility of militants from their
headquarters and training facilities in Wana to each district. The map below shows
the strongholds of militants and the location of their headquarters in the tribal

areas of Pakistan:

> Since mosque schools/religious seminaries in each district are a separate system of
schooling from conventional schooling, the ratios for each district for either primary or
middle school remain is the same.
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Figure 10: Pakistan-Afghanistan Border Region and Main Taliban Areas Along the Border
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4  Empirical methodology
4.1 Using IV for endogeneity of conflict in our DD estimation

The conflict that began in Pakistan in 2007 is still ongoing. However, it has
changed its course during this time period and can be classified into two broad
categories. The first phase of conflict saw the breakdown of the peace agreement
between the militants and Pakistan resulting in an outright war from 2007 onwards.
The first phase of the conflict saw security forces of Pakistan constantly clearing
the tribal areas, and all adjoining areas, from the influence and rule of Taliban, and
bringing the entire region under the rule of law governed by Pakistan. By 2011,
Pakistan had cleared all of its tribal areas from militant rule and had declared the
end of conflict between Pakistan and Taliban. Since the first phase of conflict in
Pakistan was triggered by militancy in the tribal areas, we assume that the incidence
of individual events of violence witnessed in any district in Pakistan was dependent
on the geographic positioning of the district to the militants’ headquarters in the
tribal areas of Wana, South Waziristan. Militants used Wana as their headquarters
for operation, as a military training facility and a base to launch terrorist attacks
across Pakistan. Militants travelled by foot or other modes of transportation to
their targets from their safe havens in the tribal areas, particularly from their

headquarters and training grounds in Wana, South Waziristan, and hence found it
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easier to target areas that were closer in terms of distance, and hence more
accessible to them. Therefore, with conflict being endogenous to the physical
proximity of each district to the militants’ headquarters, we use travelling distance
from each district to the militants’ headquarters as an instrument variable (IV) to
measure the probability of a district witnessing conflict and hence being part of the

treatment group.

Using distance of each district to the militant headquarters in Wana is in line with
the existing literature that suggests that suggests that the probability of
occurrence of conflict, or intensity of violence witnessed, can be negatively
correlated to the distance from source of conflict. Monteiro et al. (2013) study the
negative spill over effects of conflict by analysing how drug battles in Rio de Janeiro
affected educational outcomes of children attending schools located in and around
conflict areas. They find that the impact of violence decreases with an increase in
the distance between the school and conflict location. Similarly, Gershenson et al.
(2015) also provide further evidence that in the wake of an attack, the proficiency
rates of schools depended on the geographical proximity of the school to the
source of attack. Moreover, Additionally, Haugan (2016) examines the impact of
urban violence on standardized test scores of public schools in Colombia and find
each additional homicide per year occurring within five hundred meters of a school

reduced student achievement on a variety of tested academic subjects.

We carry out a simple OLS regression that would serve as the first stage of our
estimation strategy to test the correlation between the geographical proximity of
each district from three distinct points and the probability of each district
witnessing conflict. First, distance from each district is calculated from the militant
headquarters in Wana. Second, as a placebo test, distance of each district is
calculated from Dera Ghazi Khan (DGK), a centre most district in Pakistan. Thirdly,
we calculate district of each distance from Quetta, a district that served as the
militant headquarters in the second phase of the conflict but not first, and remains
a major transportation route between Pakistan and Afghanistan. The results for
our correlation between distances and probability of a district witnessing conflict

are presented below:
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Table 11: Relationship between Distance and Probability of Witnessing Conflict

OUTCOME: DISTANCE FROM DISTANCE FROM DISTANCE FROM
PROBABILITY WANA DGK QUETTA
OF CONFLICT m (2) 3)
DISTANCE -0.0005%** 0.0001 -0.0004
(0.0001) (0.0001) (0.0001)
F-test 59.85 1.53 0.68
R-Squared 0.07 0.002 0.001
Observations 786 786 786

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1

Our results suggest that a direct negative correlation exists between the distance
of each district from the militant headquarters in Wana and the probability of a
district witnessing conflict, and hence being part of the treatment group. The
results are significant at the 1 per cent level. However, our results also suggest
that the distance of each district from a centre most point of Pakistan does not
have any correlation with a district witnessing conflict. Similarly, there exists no
relationship between the distance of each district to Quetta and the probability of
a district witnessing conflict. Hence, we can conclude that the probability of each
district witnessing conflict was only dependent on the geographical proximity of

each district with militant headquarters in Wana.

Once we have established the relationship between the distance of each district
from the militant headquarters and the probability of a district withessing conflict,
we measure the impact of conflict on GERs by treating the start of the first phase
of conflict in 2007 as a stimulus, and using a difference-in-difference (DD)
estimation to test the effect of the stimulus on our treatment group (all those
districts that remained peaceful before the conflict and experienced violence after
the onset of conflict in 2007). Enrolment rates in 2005 and 2007 are taken as pre-
conflict enrolment rates, whereas enrolment rates for 2009 and 2011 are taken as
post-conflict enrolment rates. We construct our treatment group to include
districts that did not experience civilian casualties before the onset of the conflict
in 2007, and witnessed casualties in any year after the onset of the conflict up until
the end of the first phase of conflict in 2011. Our control group includes districts
that did not experience any casualties before the conflict up till the end of the first

phase of conflict. This results in 14 districts being included in the treatment group
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while 49 districts are included in the control group and 51 districts are omitted

from the estimation. We estimate:

First Stage: TREAT, = o + B, DISTANCE, + X’ + €,

Second Stage: GERd't= o + B, TREAT + B,POST + & (TREAT *POST) + X+ €,

where GER  is the outcome GER in district d, in year t, where t equals year 2005
and 2007 for GERs in pre-conflict years and equals year 2009 and 2011 for
enrolment rate in post-conflict years. TREAT is a binary variable that equals 1 if a
district belongs to the treatment group and equals O if a district belongs to the
control group. However, the probability of a district witnessing conflict and thus
belonging to the treatment group is associated with the distance of the district
from the militants’ headquarters in Wana. Therefore, DISTANCE, represents the
distance of a district, measured from its capital, to the militants’ headquarters in
Wana. POST is a year dummy that equals 1 when the year is 2009 and 2011, and
equals 0 when the year is 2005 and 2007.

The coefficient of the interaction term (TREAT *POST), 6 , measures the differential
impact of the onset of the conflict as a stimulus on GERs of the treated group
compared to the enrolment rates of the controlled group. An analysis of the
differential in magnitude of this interaction term for estimation of boys and girls
separately would also suggest whether the militants were successful using violence

as a tool in banning female education, as the coefficient of the interaction term for

girls should be larger in negative magnitude compared to that of boys. X’  area

d,

set of district level control variables while sdtis the error term.

For our estimation, although we measure the impact of conflict on enrolment rates
at a district level, we also cluster standard errors at the district level. This is
because clustering at a district level would account for any within-district
correlations in the incidence of experiencing conflict, and deal with any bias in
standard errors arising from such correlations. Since conflict witnessed in each
district in Pakistan between 2007 till 2011 is thought of to be dependent on the
geographical proximity of each district to the militant headquarters, it is probable
that districts that witnessed conflict in one year are more prone to continue
witnessing conflict in the following years. This would lead to within-district

correlation in the probability of witnessing conflict which could bias the standard
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errors and be accounted for by clustering at a district level. Our robustness checks
without clustering standard errors suggests no change in the significance of our

estimates.

4.2 Using difference-in-difference-difference (DDD) to measure impact

of ban on female education

We try to measure the impact of the ban on female education adopted by the
militants to curb female education by using a difference-in-difference-in-difference
(DDD) estimation. We test the differential impact of the ban on the GERs of girls
relative to boys in the treatment group, compared to the enrolment rates of girls
relative to boys in the control group. We maintain our treatment group to include
districts that did not experience civilian casualties before the onset of the conflict
in 2007 and then witnessed casualties in any of the year after the conflict started
up until the end of the first phase of conflict. Our control group includes districts

that remained peaceful throughout the time period. We estimate:

GER,, = o + B, TREAT + B, POST + B, FEMALE + B, ( TREAT *POST ) + B,
( TREAT *FEMALE, ) + B, ( POST *FEMALE)) + 6 ( TREAT *POST *FEMALE ) + X’ + €

where GER  is the outcome GER in district d, in year t, where t equals year 2005
and 2007 for GERs in pre-conflict years and equals year 2009 and 2011 for
enrolment rate in post-conflict years. TREAT is a binary variable that equals 1 if a
district belongs to the treatment group and equals O if a district belongs to the
control group. POST is a year dummy that equals 1 when the year is 2009 and
2011, and equals 0 when the year is 2005 and 2007. FEMALE is a gender dummy
that equals 1 when GERs correspond to those of girls and equals 0 when GERs
correspond to those of boys. The coefficient of the interaction term
( TREAT *POST *GENDER ), & , measures the differential impact of the ban on the
GERs of girls relative to boys in the treatment group, compared to the GERs of girls
relative to boys in the control group. It measures the effectiveness of the ban by

estimating whether GERs of girls in conflict-affected districts were lower than that

of boys belonging to the same districts. X'dt are a set of district level control

variables while Edtis the error term.
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5 Results
5.1 Using IV for endogeneity of conflict in our DD estimation

We provide results for our third specification, which combines our first two
estimations, by instrumenting for conflict witnessed in each district to be
dependent on the distance of each district to the militants’ headquarters, and
therefore determining whether a district would be included in our treatment group

or the control group for our DD estimation. The results are presented below:

Table 12: Using 2SLS with DD to Measure the Impact of Conflict on Overall GERs

PRIM. SCHOOL  PRIM. SCHOOL MID. SCHOOL  MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%%* -0.002%%* -0.002%%*
(0.0003) (0.0006) (0.0003) (0.0006)
SECOND STAGE
TREAT 29.00** -14.41 33.18%** 19.17%*
(13.90) (14.42) (10.64) (7.68)
POST 9.07%** 6.62* 4.72 6.45%*
(4.56) (3.76) (3.13) (2.59)
TREAT*POST -14.08 -13.81% -0.50 -8.88*
(9.08) (7.72) (6.73) (5.03)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 2.55 12.01 10.57 20.20
R-Squared 0.02 0.21 0.04 0.32
Observations 848 554 836 554

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1

Results from our DD and IV estimation combined suggests that conflict acted as a
negative stimulus on overall GERs, whereby districts that witnessed conflict were

those that were closer to the militant’s headquarters and saw a reduction in overall
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GERs compared to districts that remained peaceful. Column (2) and column (4)
from Table 12 above suggests that when standard errors are clustered at district
level, districts that experienced conflict witnessed a decline in overall GERs by 13.8
per cent at primary level and 8.9 per cent at middle level, the results being
significant for both primary and middle schools at 10 per cent. Moreover, when
standard errors are not clustered at district level but calculated as robust, as shown
in Table 16 of section 6.1, the coefficients become insignificant. However,
changing the definition of conflict from ‘civilian casualties’ to ‘attacks specifically
on education’, as shown in Table 20 of section 6.2, results in the negative impact
of conflict being significant at both primary and middle level. Districts that
experienced conflict witnessed a decline in overall GERs by 30.3 per cent at primary
level and 25.6 per cent at middle level, the results being significant at 5 per cent.
Since the policy of banning education was for girls only, we expect the gender wise
breakup of our DD estimation to provide estimations for the impact and success of
the ban. We provide gender specific result of our estimation since, the results for

impact of conflict on GERs of boys as below:
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Table 13: Using 2SLS with DD to Measure the Impact of Conflict on GERs of Boys

PRIM. SCHOOL  PRIM. SCHOOL MID. SCHOOL  MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%** -0.002%** -0.002%%*
(0.0004) (0.0008) (0.0004) (0.0008)
SECOND STAGE
TREAT 37.63%* 8.12 45,98*** 40.25%**
(11.87) (11.47) 11.17) (8.80)
POST 12.03%** 10.62%** 7.87%% 4.86
(4.61) (3.66) (3.58) (3.09)
TREAT*POST -21.17%* -19.89%* -5.62 -6.63
(9.73) 9.14) (7.91) (6.78)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 4.05 7.94 13.25 14.81
R-Squared 0.05 0.19 0.10 0.39
Observations 424 277 418 277

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1

Results from Table 13 above suggests that the onset of the conflict and the ban on
banning female education only had a significant impact on GERs of boys at primary
level. When standard errors are clustered on district level, GERs of boys belonging
to districts that witnessed violence declined by 19.9 per cent at primary level and
6.6 per cent at middle level compared to GERs of boys belonging to districts that
did not witness violence, the results being significant only at primary level, at 5 per
cent. Moreover, when standard errors are not clustered at district level but
calculated as robust, as shown in Table 17 of section 6.1, the coefficients still
remain significant at 5 per cent for primary level and insignificant for middle level.
Lastly, changing the definition of conflict from ‘civilian casualties’ to ‘attacks
specifically on education’, as shown in Table 21 of section 6.2, yields significant

results at primary and middle level. GERs of boys belonging to districts that
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witnessed violence declined by 28.5 per cent at primary level and 25.7 per cent at
middle level compared to GERs of boys belonging to districts that did not witness
violence, the results being significant at both levels at 5 per cent. The results for

impact of conflict on GERs of girls is provided below:

Table 14: Using 2SLS with DD to Measure the Impact of Conflict on GERs of Girls

PRIM. SCHOOL  PRIM. SCHOOL MID. SCHOOL  MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%** -0.002%** -0.002%%*
(0.0004) (0.0008) (0.0004) (0.0008)
SECOND STAGE
TREAT 20.34 -36.99* 20.38* -1.91
(17.40) (19.67) (12.11) (9.00)
POST 6.12 2.62 1.58 8.04%**
(5.01) (4.67) (3.82) (2.89)
TREAT*POST -7.00 -7.72 -4.62 -11.12%*
(9.86) (7.97) (8.04) (5.13)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 2.08 14.10 5.09 17.45
R-Squared 0.01 0.39 0.02 0.46
Observations 424 277 418 277

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1

Results from Table 14 above suggests that the onset of the conflict and the ban on
banning female education only had a significant impact on GERs of girls at middle
level. When standard errors are clustered on district level, GERs of girls belonging
to districts that witnessed violence declined by 7.7 per cent at primary level and
11.1 per cent at middle level compared to GERs of girls belonging to districts that
did not witness violence, the results being significant only at middle level, at 5 per

cent. Moreover, when standard errors are not clustered at district level but
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calculated as robust, as shown in Table 18 of section 6.1, the coefficients still
remain significant at 5 per cent at middle level and insignificant at primary level.
Lastly, changing the definition of conflict from ‘civilian casualties’ to ‘attacks
specifically on education’, as shown in Table 22 of section 6.2, yields significant
results at primary and middle level. GERs of girls belonging to districts that
witnessed violence declined by 32.0 per cent at primary level and 25.5 per cent at
middle level compared to GERs of boys belonging to districts that did not witness
violence, the results being significant at both levels at 5 per cent. The gender-wise
breakup of results for our combined estimation provides mix results when the first
definition of conflict, ‘total civilian casualties’ is used. Comparison of decline of
GERs for boys and girls suggests that at primary level the negative impact of conflict
was greater on GERs of boys compared to GERs for girls. GERs of boys declined by
19.9 per cent for boys but by 7.7 per cent for girls. However, at middle level, the
negative impact was greater on GERs of girls as compared to boys as GERs of boys

declined by 6.6 per cent and GERs of girls declined by 11.1 per cent.

However, changing the definition of conflict specifically towards attacks on schools
provides a more straightforward picture of the ban on female schooling working
negatively against girls as compared to boys. GERs of boys declined by 28.5 per
cent for boys but by 32.0 per cent for girls whereas at middle level GERs of boys
declined by 25.7 per cent and GERs of girls also declined by 25.5 per cent. Since
violence was used as a tool to deter female schooling, using a definition of conflict
specifically targeted towards attacks on schools shows that the use of violence to
implement the ban was indeed successful as GERs of girls belonging to conflict
districts declined more in comparison to GERs of boys belonging to conflict
districts. However, to make any conclusive statements on whether the ban was
effective in curbing female schooling in comparison to schooling of boys, we

provide a DDD estimation as our last specification.

5.2 Using difference-in-difference-difference (DDD) to measure impact

of ban on female education

Lastly, we test the differential impact of the ban on the GERs of girls relative to
boys in the treatment group, compared to the enrolment rates of girls relative to
boys in the control group. We maintain our treatment group to include districts

that did not experience civilian casualties before the onset of the conflict in 2007
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and then witnessed casualties in any of the year after the conflict started up until

the end of the first phase of conflict. The results are presented below:

Table 15: Impact of Ban on GERs using DDD

PRIM. SCHOOLS PRIM. SCHOOLS MID. SCHOOLS  MID. SCHOOLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
TREAT 1.49 0.36 5.39 3.32
(3.69) (4.17) (3.72) (3.84)
POST 2.25 -0.74 4.85%** 0.88
(2.09) (3.41) (1.59) (2.03)
GENDER -23.37%%* -22.67%%* -18.43%%* -20.48%**
(2.52) (2.78) (1.51) (1.91)
TREAT*POST 1.06 -1.20 1.51 3.94
(2.97) (3.49) (2.14) (2.72)
GENDER*POST 1.71 2.08 -0.30 4.11
(1.83) (2.40) (1.68) (2.20)
TREAT*GENDER -0.52 -0.84 -0.43 0.80
(4.08) (4.52) (3.19) (3.66)
TREAT*POST -5.66 -2.89 -6.10%* -9.91 ***
*GENDER (3.73) (4.04) (2.87) (2.91)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 40.5 24.4 45.4 45.7
R-Squared 0.21 0.39 0.21 0.48
Observations 775 501 763 501

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1

Results from column (2) and column (4) in Table 15 above suggests that the

militants were successful in using violence as a tool to ban female schooling as

GERs of girls declined more than GERs of boys in districts that witnessed conflict

compared to districts that did not witness conflict. As the ban was above the age

of 8, and hence targeted towards students belonging to middle school and above,

we see the negative magnitude of impact higher in middle school, as well as the
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results being significant. At middle level, when standard errors are clustered at
district level, GERs of girls at primary level declined by 2.9 per cent more than GERs
of boys in districts that witnessed conflict compared to districts that did not witness
conflict, however the results are not significant. However, GERs of girls at middle
level declined by 9.9 per cent more than GERs of boys in districts that witnessed
conflict compared to districts that did not witness conflict, the results being
significant at 1 per cent. Even when standard errors are not clustered at district
level but calculated as robust, as shown in Table 19 of section 6.1, the coefficients
are still significant at 10 per cent for middle schools but not significant at primary
level. Lastly, changing the definition of conflict from ‘civilian casualties’ to ‘attacks
specifically on education’, as shown in Table 23 of section 6.2, yields significant
results at primary and middle level. GERs of girls belonging to districts that
witnessed violence declined by 5.7 per cent at primary level and 4.9 per cent at
middle level compared to GERs of boys belonging to districts that witnessed
conflict, relative to GERs of girls in comparison to GERs of boys belonging to

districts that did not witness conflict. The results are significant at 5 per cent.
Differential impact on boys and girls

Results from our DDD specification suggests that the policy of banning female
schooling adopted by militants was successful in curbing education for girls more
than for boys. As the ban was above the age of 8, and hence targeted towards girls
belonging to middle school and above, we observe that enrolment rates for girls
suffered more than boys in districts that witnessed conflict, compared to districts
that remained peaceful. No significant differential in impact of conflict between
boys and girls was observed at primary school as the policy ban was for girls above

the age of 8.
6 Robustness check

6.1 Using non-clustered standard errors

For our main estimation, although we measure the impact of conflict on enrolment
rates at a district level, we also cluster standard errors at the district level. This is
because clustering at a district level would account for any within-district
correlations in the incidence of experiencing conflict, and deal with any bias in
standard errors arising from such correlations. Since conflict witnessed in each

district in Pakistan between 2007 till 2011 is thought of to be dependent on the
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geographical proximity of each district to the militant headquarters, it is probable
that districts that witnessed conflict in one year are more prone to continue
witnessing conflict in the following years. This would lead to within-district
correlation in the probability of witnessing conflict which could bias the standard
errors and be accounted for by clustering at a district level. For our robustness
check we use robust standard errors instead of clustering standard errors for each
of our specifications, assuming there is no within-district correlation in the
incidence of experiencing conflict. We provide results for both our specifications

below:
Using IV for endogeneity of conflict in our DD estimation

Results for overall specification are presented below:

Table 16: Using 2SLS with DD to Measure the Impact of Conflict on Overall GERs

PRIM. SCHOOL  PRIM. SCHOOL MID. SCHOOL  MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) 3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%%* -0.002%** -0.002%%*
(0.0003) (0.0006) (0.0003) (0.0006)
SECOND STAGE
TREAT 29.00** -14.41 33.18%** 19.17%**
(9.65) (11.74) (7.51) (7.18)
POST 9.07 6.62 4.72 6.45%*
(5.74) (4.41) (4.57) (3.49)
TREAT*POST -14.08 -13.81 -0.50 -8.88
(13.02) (9.80) (10.46) (7.39)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
F-test 4.66 20.99 15.47 29.75
R-Squared 0.02 0.21 0.04 0.32
Observations 848 554 836 554

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for GERs of boys is presented below:

Table 17: Using 2SLS with DD to Measure the Impact of Conflict on GERs of Boys

PRIM. SCHOOL PRIM. SCHOOL MID. SCHOOL MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%** -0.002%%** -0.002%%*
(0.0004) (0.0008) (0.0004) (0.0008)

SECOND STAGE
TREAT 37.63%*%* 8.12 45,98*** 40.25%**

(9.51) (10.29) (8.81) (7.81)
POST 12.03** 10.62** 7.87 4.86

(5.74) (4.35) (5.04) (3.85)
TREAT*POST -21.17* -19.89%* -5.62 -6.63

(12.68) (9.65) (11.43) (7.34)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
F-test 6.82 11.39 21.54 19.31
R-Squared 0.05 0.19 0.10 0.39
Observations 424 277 418 277

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for GERs of girls is presented below:

Table 18: Using 2SLS with DD to Measure the Impact of Conflict on GERs of Girls

PRIM. SCHOOL PRIM. SCHOOL MID. SCHOOL MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%** -0.002%** -0.002%%*

(0.0004) (0.0008) (0.0004) (0.0008)
SECOND STAGE
TREAT 20.34 -36.99** 20.38** -1.91

(13.00) (15.88) (9.01) (7.03)
POST 6.12 2.62 1.58 8.04**

(7.74) (5.64) (5.87) (3.93)

TREAT*POST -7.00 -7.72 -4.62 -11.12*

(17.70) (11.69) (13.10) (6.54)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
F-test 1.54 23.39 4.63 33.84
R-Squared 0.01 0.39 0.02 0.46
Observations 424 277 418 277

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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Using difference-in-difference-difference (DDD) to measure impact of

ban on female education

Results for overall specification are presented below:

Table 19: Impact of Ban on GERs using DDD

PRIM. SCHOOLS PRIM. SCHOOLS MID. SCHOOLS  MID. SCHOOLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
TREAT 1.49 0.36 5.39% 3.32
(2.81) (4.90) (2.78) (3.60)
POST 2.25 -0.74 4.85%* 0.88
(2.47) (3.48) (2.32) (3.02)
GENDER -23.37%%* -22.67%%* -18.43%%* -20.48%**
(3.36) (4.18) (2.61) (3.24)
TREAT*POST 1.06 -1.20 1.51 3.94
(3.57) (3.59) (3.51) (4.17)
GENDER*POST 1.71 2.08 -0.30 4.11
(4.09) (4.90) (3.41) (3.93)
TREAT*GENDER -0.52 -0.84 -0.43 0.80
(4.95) (6.15) (4.13) (4.94)
TREAT*POST -5.66 -2.89 -6.10 -9.91*
*GENDER (5.82) (7.19) (4.95) (6.00)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
F-test 30.6 26.5 29.5 45.7
R-Squared 0.21 0.39 0.21 0.48
Observations 775 501 763 501

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1
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Changing the definition of conflict to just attacks on schools provides a more

straightforward picture of the impact of violence used against schooling and the

effects of ban on female schooling. Since violence was used as a tool to deter

female schooling, using a definition of conflict specifically targeted towards

schools, and students, shows specifically how successful violence was in reducing

enrolment rates, and the precise success of the ban on female education.

Using IV for endogeneity of conflict in our DD estimation

Results for overall specification are presented below:

Table 20: Using 2SLS with DD to Measure the Impact of Conflict on Overall GERs

PRIM. SCHOOL  PRIM. SCHOOL MID. SCHOOL  MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) 3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%%* -0.002%** -0.002%%*
(0.0004) (0.0007) (0.0004) (0.0007)
SECOND STAGE
TREAT 52.36 -46.81%* 66.24%** 41.26%**
(32.78) (21.80) (24.30) (13.76)
POST 7.59%* 6.14* 4.70% 6.52%**
(3.71) (3.14) (2.51) (2.04)
TREAT*POST -30.87 -30.28%* -1.60 -25.62%*
(19.76) (13.42) (14.81) (10.04)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 2.11 14.40 9.70 23.39
R-Squared 0.01 0.23 0.04 0.32
Observations 848 554 836 554

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for GERs of boys is presented below:

Table 21: Using 2SLS with DD to Measure the Impact of Conflict on GERs of Boys

PRIM. SCHOOL PRIM. SCHOOL MID. SCHOOL MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%** -0.002%%** -0.002*

(0.0006) (0.0010) (0.0006) (0.0010)
SECOND STAGE
TREAT 77.73%%% -11.62 98.71%** 75.61%*%*

(27.78) (19.10) (25.66) (14.82)
POST 10.08*** 6.81** 7.23%* 6.16%**

(3.80) (2.73) (2.85) (2.29)

TREAT*POST -47.89%* -28.52%* -12.06 -25.70%*

(21.99) (14.31) (17.32) (12.66)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 3.49 7.95 12.23 18.23
R-Squared 0.04 0.19 0.10 0.39
Observations 424 277 418 277

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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Table 22: Using 2SLS with DD to Measure the Impact of Conflict on GERs of Girls

PRIM. SCHOOL PRIM. SCHOOL MID. SCHOOL MID. SCHOOL
NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) (4)
FIRST STAGE
DIISTANCE -0.002%** -0.002%* -0.002%** -0.002*

(0.0006) (0.0010) (0.0006) (0.0010)
SECOND STAGE
TREAT 26.98 -82.00%** 33.78 6.91

(41.13) (27.68) (27.19) (16.34)
POST 5.10 5.47 2.16 6.87%*%*

(4.05) (4.34) (3.09) (2.29)

TREAT*POST -13.85 -32.04%* -8.86 -25.54%*

(21.09) (15.29) (17.81) (10.29)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 1.87 17.69 4.57 18.99
R-Squared 0.01 0.42 0.02 0.46
Observations 424 277 418 277

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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Using difference-in-difference-difference (DDD) to measure impact of

ban on female education

Results for overall specification are presented below:

Table 23: Impact of Ban on GERs using DDD

PRIM. SCHOOLS PRIM. SCHOOLS MID. SCHOOLS  MID. SCHOOLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
TREAT 10.60%** 6.19 8.56* 7.08
(3.85) (4.75) (4.96) (4.33)
POST 2.48 0.34 4.76%%* 1.09
(1.56) (1.93) (1.25) (1.59)
GENDER -24.04%** -20.67%** -18.79%** -20.62%**
(1.76) (1.65) (1.50) (1.65)
TREAT*POST 3.19 5.14 2.98 5.54
(3.37) (3.84) (2.71) (3.47)
GENDER*POST 0.52 2.34 -1.50 2.25
(1.29) (1.54) (1.44) (1.54)
TREAT*GENDER -4.72 -3.95 -3.64 -4.43
(5.91) (4.12) (4.59) (4.07)
TREAT*POST -2.28 -5.69%* -1.28 -4.90%*
*GENDER (6.02) (2.47) 4.11) (2.32)
POP. DENSITY YES YES
MOSQUE YES YES
ELEC. YES YES
TOIL. YES YES
NO BUILD. YES YES
ENROL/SCH YES YES
WATER YES YES
CLUSTER DISTRICT DISTRICT DISTRICT DISTRICT
F-test 46.5 46.6 43.6 49.9
R-Squared 0.23 0.47 0.21 0.51
Observations 844 554 832 554

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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7 Conclusion

The existing literature shows that violent conflicts result in reduction in educational
access and attainment of education (Akresh et al., 2011; Alderman et al., 2006).
Students exposed to violence, especially in schools, tend to lose motivation and
concentration due to prolonged fear, disruption in home and school environments,
and adverse psychological impact on health and mental wellbeing, forcing them to
no longer attend school (Gershenson et al., 2015). The effects on educational
outcomes can also be heterogeneous across gender; in certain cases, exposure to
violence has had a larger negative effect on enrolment for girls (Shemyakina, 2010),
whereas in other instances conflict resulted in long-term effect on educational
outcomes for boys only (Justino et al., 2013). While much research has focused on
the effects of conflict in reducing supply of schooling through closure of schools
(Maio et al., 2013), destruction of school infrastructure (Chamarbagwala et al.,
2010), and reduction in teacher availability (Gershenson et al., 2015), there is little
research on how negative policies such as violent ban on schooling can reduce

demand for schooling, in particular affect enrolment rates and drop-out rates.

This research examines conflict witnessed in Pakistan between 2007 till 2011 on
gross enrolment rates (GERs), and the ban on female education brought along with
it by militants as an instrument to crowd out female education. By using dataset
on district level GERs from 2005 till 2011 on approximately® 101 districts, and
combining it with data on conflict, we use an instrument variable (V) technique with
a difference-in-difference (DD) estimation, and a difference-in-difference-in-
difference (DDD) estimation, to show that the ban on female education was effective
in reducing GERs for districts that experienced violence, with the ban being more
effective on girls than boys. Since the ban was above the age of 8, it was primarily
targeted towards girls at middle school and above, as middle school in Pakistan
starts at the age of 97. The results from our DD specification suggests that districts
that were closer to militant headquarters were more likely to witness violence, and
that overall GERs declined at both primary and middle level for districts that

witnessed violence. The results are significant for both primary and middle level

® Between 2007 till 2011 a few districts were broken down into smaller districts due to
which total number of districts vary slightly between years.

” Primary schools in Pakistan are typically from age 5 till 9 whereas middle school are
from 10 till 12.
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overall GERs, with the magnitude higher for primary schools. Districts that
witnessed conflict experienced a decline in overall GERs of 13.8 per cent at primary
level compared to districts that remained peaceful, whereas districts that witnessed
conflict at middle level witnessed a decline in overall GERs of 8.9 per cent compared
to those that remained peaceful. A gender-wise breakup of results suggest that the
impact of conflict was larger on boys than on girls at primary level but larger on

girls than boys at middle level.

Our second specification using a DDD estimation suggests that the policy of
banning female schooling adopted by militants was successful in curbing education
for girls more than for boys. Results suggest that as the ban was above the age of
8, and hence targeted towards girls belonging to middle school and above, we see
the negative magnitude of impact higher in middle school compared to primary
school, as well as the results being significant. Girls in middle school belonging to
conflict districts witnessed a larger decline in GERs by 9.9 per cent compared to
boys in districts that witnessed violence compared to districts that did not witness

conflict, the results being significant at the 1 per cent level.

This research contributes to the existing literature in several ways. First, the nature
of conflict and its impact on educational outcomes is a unique story. In a time
when strong efforts are being made to achieve certain universal goals, including
access to and attainment of basic education, militants in Pakistan adopted a ban
on all female education above the age of 8. Although a group of militants and not
the state announced the ban, the violence used was enough to create sufficient fear
and terror to cause significant damage in reducing overall demand for schooling.
Second, there has been very little research that has come out from the war on terror
against Afghanistan and Pakistan. This research helps in understanding the extent
of destruction caused by the war and its direct and indirect impact on educational
outcomes. Third, the identification strategy used in this research is unique in
tackling the research question. Although existing literature either uses an IV
approach to instrument for the endogeneity of occurrence of violence or uses a
difference-in-difference estimation to study the differential impact of conflict on
the conflict-affected cohort, we combine the two approaches to find the impact of
conflict on districts that were exposed to conflict, instrumenting for conflict

originating from the militants headquarters.
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Chapter 2: Recovery Rates

1 Introduction

Civil conflicts have been widespread throughout the world in the past few decades,
and economists have been trying to analyse the consequences of these conflicts,
with particular attention to their effects on human capital accumulation. The short
run impacts of civil conflicts are clearly catastrophic (Akresh et al. 2011; Alderman
et al., 2006; Gershenson et al.,, 2015). However, recent analyses provide mix
evidence on the persistence of the effects of conflict on human capital
accumulation. Empirical literature dealing with the effects of conflict at the macro-
level shows robust evidence that educational outcomes of countries exposed to
violence are able to catch up after a certain period of time, recovering to their pre-
conflict levels in most development indicators (Silwal, 2014; Shemyakina, 2011).
Economic growth theory suggests that, after a shock, the economy returns to its
steady state level, as does human capital, but these models offer very little insight
on the pace of recovery. Empirical cross-country and cross-regional studies
suggest that countries see a steep decline on a variety of welfare indicators as a
consequence of war, but they also show that there is significant recovery in most
of these dimensions, but that this process varies in its duration. Chen et al. (2008)
look at 41 countries that suffered civil conflicts between 1960 and 2003, and find
that after the war ends, there is significant recovery in terms of economic
performance, health, education and political development. Moreover, Cerra et al.
(2008) find that most of the output losses due to conflict are recovered in a very
short period of time. Miguel et al. (2011) look at the long-term consequences of
the massive US bombings in Vietnam, finding that 27 years after the end of the war
there was no detectable impact on poverty rates, consumption levels, literacy
levels, infrastructure, or population density. Finally, Davis et al. (2002), and
Brakman et al. (2004) arrive at similar conclusions based on evidence from the
Allied bombing in Japan and West Germany, respectively. In general, this literature
concludes that the effects of severe periods of violence on economic outcomes and

human welfare tend to vanish over time.

However, estimates on micro-level effects of violent conflict on educational

outcomes show that conflict not only results in short run reduction of educational
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access and attainment (Akresh et al., 2011; Alderman et al., 2006; Chamarbagwala
et al., 2010), but also has a negative impact on individual’s decades after the
conflict is over (Leon, 2012; Justino et al., 2013). This is because shocks to
educational access during childhood can lead to significant and long-lasting
detrimental effects on individual human capital accumulation (Akbulut, 2009;
Ichino et al., 2004; Leon, 2012). Although the growth models predict that the
temporary destruction of capital due to conflict can be overcome in the long run
by higher investments in affected areas, the long-term destructive effects of violent
conflict may remain entrenched in certain regions and among some population
groups even if economic growth converges at the aggregate level. Hence, negative
impact of conflict on educational outcomes and labour market participation, of
individuals and households may be observed decades after the conflict. Students
exposed to violence, especially in schools, tend to lose motivation and
concentration due to prolonged anxiety and fear created by exposure to conflict,
disruption in home and school environment, and adverse psychological impact on
health and mental wellbeing (Gershenson et al., 2015), resulting in impacts that

might linger on beyond the short run.

This paper provides analysis on a macro-level, by estimating the impact of conflict
on human capital accumulation, specifically gross enrolment rates (GERs), on an
aggregate district-level. We investigate how enrolment rates in Pakistan recovered
after the end of conflict, by estimating the short run and medium run impact.
Although the existing literature points towards evidence that indicators on an
aggregate level eventually recover to their pre-conflict levels after conflict is over,
the duration of recovery for differing subgroups can vary. The disproportional
representation of males in the labour market in Pakistan along with the unique
policy of banning female education provides for interesting reasons to study the
pace of recovery of enrolment rates after the conflict was over. Since the first phase
of conflict ended by end 2011 and GERs on district level are only reported biennially
in Pakistan, resulting in the first set of available GERs after the end of the first
phase of conflict being in 2013, we study the impact of conflict witnessed between
2007 and 2012 on district level GERs in 2013 and 2015. By using a pooled cross-
sectional data on district level GERs, we estimate the short-term impact of conflict
on district level GERs in 2013, and then estimate how district-level GERs recovered
in the medium-term in 2015. By measuring the short-term and medium-term

impact of conflict on GERs for boys and girls separately, we analyse how the
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recovery rate of GERs differed for boys and girls and whether the impact was
persistent for either gender. Hence our research question is ‘How did enrolment

rates recover after the end of the conflict?’

In order to estimate how GERs recovered after the end of conflict, we compare
districts that entered and exited conflict by 2012 and then remained peaceful for
subsequent years (conflict-affected districts) with districts that remained peaceful
throughout the time period (conflict-free districts). Thus, our conflict-affected
group includes districts that did not experience violence prior to the onset of
conflictin 2007, experienced violence in 2012 irrespective of experiencing violence
between 2007 and 2011, exited conflict in 2012, and then remained peaceful till
2014. Our control group includes districts that remained peaceful and did not
experience violence from 2006 till 2014. We find that conflict had a negative short-
run impact on overall GERs at primary and middle level for outcome enrolment
period 2013. The results are significant at 1% level for both primary and middle
schools respectively. At primary level, in the short-run, conflict resulted in GERs of
districts to decline by 12.1 per cent in 2013 compared to districts that did not
experience conflict. However, GERs for districts affected by conflict recovered in
the medium-run by 2015, and were 3.5 per cent lower compared to districts that
remained peaceful. On the other hand, at middle level, in the short-run, conflict
resulted in GERs of districts to decline by 13.8 per cent in 2013 compared to
districts that remained peaceful. But enrolment rates did not recover as quickly at
middle level as at primary level, with GERs for districts affected by conflict in the
medium-run in 2015 being lower by 8.3 per cent lower compared to districts that
remained peaceful. This suggests that along with the impact of conflict being
heterogeneous on different levels of schooling in the short-run, the rate of recovery
of GERs at different levels of schooling also varied, with GERs of middle schools

taking longer to recover after end of conflict.

A gender-wise breakup of results suggest that conflict not only had a
heterogeneous negative impact on GERs of boys at primary and middle level in the
short-run, but the pace of recovery of enrolment rates at primary and middle level
also differed. The results are significant at 1% level for both primary and middle
schools respectively. At primary level, in the short-run, conflict resulted in GERs of
districts to decline by 13.1 per cent in 2013 compared to districts that did not

experience conflict. However, GERs for districts affected by conflict recovered only
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slightly in the medium-run by 2015, and were 9.9 per cent lower compared to
districts that remained peaceful. On the other hand, at middle level, in the short-
run, conflict resulted in GERs of districts to decline by 11.7 per cent in 2013
compared to districts that remained peaceful. But enrolment rates did recover
faster at middle level compared to primary level, with GERs for districts affected by
conflict in the medium-run in 2015 being lower by 5.5 per cent lower compared to
districts that remained peaceful. This suggests that conflict not only had a negative
impact on GERs of boys in the short-run, but also affected enrolment rates for boys
even after conflict was over. A common explanation provided for the persistent
effect of conflict on GERs of boys, and the non-recovery of enrolment rates to match
those of conflict-free districts is the household trade-off between education and
economic survival during conflict period that leads to the removal of boys from
schools permanently (Justino, 2013). Boys generally tend to benefit less from post-
conflict recovery as they substitute into the labour market due to loss in household
income in period of conflict, and hence find it more difficult to return to school
even after conflict is over. This therefore slows down the pace of recovery of
enrolment rates of boys, resulting in the impact of conflict being relatively

persistent.

For girls, although conflict had a negative short-run impact on GERs at primary and
middle level for outcome enrolment period 2013, enrolment rates recovered in the
medium-run to match those of districts that remained peaceful. At primary level,
in the short-run, conflict resulted in GERs of districts to decline by 11.1 per cent in
2013 compared to districts that did not experience conflict. However, GERs for
districts affected by conflict recovered completely to match those of conflict-free
districts as no significant difference was found between the enrolment rates for
conflict-affected and conflict-free districts in the medium-run in 2015. This
suggests that in the absence of any permanent substitution of girls into the labour
market, once the conflict was over, girls returned to school at the primary level.
On the other hand, at middle level, in the short-run, conflict resulted in GERs of
districts to decline by 12.0 per cent in 2013 compared to districts that remained
peaceful. But enrolment rates for girls at middle level did not recover fully as they
did for girls at primary level, with GERs for districts affected by conflict in the
medium-run in 2015 being lower by 7.3 per cent lower compared to districts that
remained peaceful. This suggest that enrolment rates for girls recovered at primary
level but not as middle level. This is probably due to the success of the ban on

female education that was adopted for all girls above the age of 8. Since the
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purpose of this ban was to primarily target girls of middle school and above,
although the ban affected GERs of girls at primary and middle level in the short-
run, it led to a permanent loss in human capital accumulation for girls at the

medium-level only.

The paper is structured as follows: Section 2 provides a review of the relevant
literature that exists on the impact of conflict on human capital accumulation.
Section 3 describes the datasets used for this research and Section 4 discusses the
main identification strategy applied for our estimations. Results and robustness
checks are presented in Section 5 and Section 6 respectively, and Section 7

concludes the paper.
2 Literature review

Past literature has examined the short-run impacts of civil conflicts, as well as the
persistent effects of conflict on human capital accumulation. While the short-term
impact of conflict is clearly catastrophic, recent analysis provide mixed evidence
on the effects of conflict on human capital accumulation. By exploiting variation
in conflict location and birth cohorts, Leon (2012) identify the short term and long
term effects of civil war in Peru on educational attainment. They find that exposure
to violence during early childhood lead to permanent losses, with negative effects
prevailing in the short run and the long run. However, conditional on being
exposed to violence, individuals who experienced shock after starting school did
accumulate less years of education but the effects are stronger in the short run
than in the long run. These individuals fully caught up to their peers who were not
exposed to violence. As a result, the short term effects show that the persistence
of the shock depends on the moment in life when the child was exposed to
violence. Similarly, Akbulut (2009) provides causal evidence on the long-run
consequences of large-scale physical destruction on the educational attainment,
health status and labour market outcomes of German children. The identification
strategy exploits the plausibly exogenous city-by-cohort variation in the intensity
of destruction as a unique quasi-experiment. Their findings suggest significant
long-lasting detrimental effects on the human capital formation and labour market
outcomes of Germans who were school-age during the conflict. These children led
to fewer years of schooling on average, poorer health status and lower labour

market earnings. The results suggest that although severely high regions rapidly

55



Chapter 2

return to their pre-war patters in terms of local populations and macroeconomic
outcomes, consequences of wars along human dimension are more substantial and
persistent, underlining the importance of policies primarily targeting school-age
children. Lastly, Justino et al. (2013) analysed the effects of conflict in Timor Leste
on educational outcomes among boys and girls exposed to violence and found
substantial loss of human capital in the long run for boys only. This may be a result
of household trade-offs between education and economic welfare. The impact of
conflict on girl’s education, although negative in the short-run in terms of school
attendance, did not hinder their school attainment in the long run since they were
able to benefit from the rapid reconstruction of the education system in violence
affected areas. However, the impact of the conflict on boys did not only prevail in
the short run but persisted over generations as it lead to the permanent
disenrollment of boys from schools in order to participate in economic activities

such as child labour.

However, not all evidence points towards conflict leading to a permanent loss in
human capital accumulation in the long-run. Chen et al. (2007) analyse the
aftermath of civil war in a cross-section of countries. They focus on those
experiences where the end of conflict marks the beginning of a relatively lasting
peace. Their estimates consider 41 countries involved in internal wars in the period
1960-2003. In order to provide a comprehensive evaluation of the aftermath of
war, their paper considers a host of social areas represented by basic indicators of
economic performance, health and education, political development, demographic
trends, and conflict and security issues. For each of these indicators, they first
compare the post- and pre-war situations and then examines their dynamic trends
during the post-conflict period. They conclude that, even though war has
devastating effects and its aftermath can be immensely difficult, when the end of
war marks the beginning of lasting peace, recovery and improvement are indeed
achieved. Similarly, evidence from Nepal suggests that the effect of conflict on
secondary education was short lived and did not persist (Silwal, 2014). Three to
five years after the conflict ended, the difference in educational attainment in
districts with high violence and districts with low violence was similar to their pre
conflict levels. As such, the high violence districts did not seem to permanently
lag behind. However, although the decline in secondary education attainment
mostly rebounded, there was a widening gap in academic performance between
the groups of districts that were differently affected by the conflict. In comparison

to low-violence areas, girls from high-violence areas continued to drop out at higher
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rates in post-conflict period, whereas boys from high-violence areas did not drop
out at a higher rate than boys from a lower-violence area in the post-conflict period.
As a result, although the patterns of post-conflict recovery suggested an overall
convergence in educational attainment for areas that were adversely affected by

conflict, the effects on academic performance seemed to continue.

Adding to the literature, this paper provides two key insights on the dynamics of
the pace of recovery for the growth theory that suggests that after a shock human
capital accumulation returns to steady state. First, the results suggest that the
same nature of conflict has heterogeneous effects on the short-run and medium-
run GERs of boys and girls, along with a differing pace of recovery. This suggests
that although on aggregate level, GERs may recover, certain subgroups within the
aggregate level may not recover within the same time period. Secondly, although
the ban on schooling was implemented towards girls, it had an impact on the short-
run and medium-run GERs for boys too. This suggests that although violence could
be used as a tool to target a certain group, it may have catastrophic spill-over
effects on other groups, leading to amplification of the negative impact. Hence,
policies that might be focused intentionally towards targeting one group of
individuals can lead to an unintentional impact on another group resulting in a

much worse crisis than expected.

3 Data

We estimate the short-run and medium-run impact of conflict on primary and

middle level GERs by merging district level datasets.
3.1 The GER datasets

Gross enrolment rate, GER, is defined as the number of individuals enrolled in a
school level as a percentage of the number of children corresponding to the
enrolment level age. GERs for year 2007, 2009, 2011, 2013 and 2015 are obtained
from the publication of the Pakistan Social and Living Standards Measurement
(PSLM).

PSLM provides indicators every alternate year on a district level. The sample size
of the PSLM surveys on a district level is approximately 70,000 households. The
survey consists of all urban (cities) and rural areas (villages) of the four provinces

of Pakistan. Each city is divided into enumeration blocks consisting 200-250, with
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each enumeration block classified into three categories of income groups i.e. low,
middle and high. List of villages published in the Population Census 1998 have
been taken as the rural framework. Table 1 below provides the number of

enumeration blocks and villages as per sampling frame:

Table 24: Sampling Frame for Enumeration Blocks and Villages

Province Enumeration Blocks Villages
Punjab 14,549 25,857
Sindh 9,025 5,871
Khyber Pakhtunkhwa (KP) 1,913 7,337
Balochistan 613 6,557
Total 25,487 45,622

A two stage stratified sample design is adopted for the PSLM survey. Villages and
enumeration blocks in rural and urban areas, respectively, are taken as Primary
Sampling Units (PSUs). Sample PSUs are selected from the total strata with
Probability Proportional to Size (PPS) method of sampling technique. Households
within sample PSUs are then taken as Secondary Sampling Units (SSUs). A specified
number of households i.e. 16 and 12 from each sample PSU of rural and urban
areas is selected, using systematic sampling technique with a random start. The

tables below show the trend in GERs for 2007, 2009, 2011, 2013 and 2015 at

primary and middle level:

Table 25: Overall GERs for Primary Schools

2007 2009 2011 2013 2015
Number of Districts 101 110 114 114 114
% of Districts with GER < 25% 0 0 2 1 0
% of Districts with GER Between 25%-50% 5 3 4 3 4
% of Districts with GER Between 50%-75% 26 27 20 29 33
% of Districts with GER Between 75%-100% 40 44 41 38 39
% of Districts with GER > 100% 29 26 33 29 24

Table 26: GERs of Boys for Primary Schools

2007 2009 2011 2013 2015
Number of Districts 101 110 114 114 114
% of Districts with GER < 25% 0 0 0 0 0
% of Districts with GER Between 25%-50% 1 1 3 1 1
% of Districts with GER Between 50%-75% 9 9 6 10 10
% of Districts with GER Between 75%-100% 47 43 40 39 44
% of Districts with GER > 100% 43 47 51 50 46
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Table 27: GERs of Girls for Primary Schools

2007 2009 2011 2013 2015

Number of Districts 101 110 114 114 114
% of Districts with GER < 25% 4 4 5 4 4
% of Districts with GER Between 25%-50% 15 15 17 15 18
% of Districts with GER Between 50%-75% 37 34 28 34 31
% of Districts with GER Between 75%-100% 24 25 30 26 30
% of Districts with GER > 100% 20 22 20 21 17

Table 28: Overall GERs for Middle Schools

2007 2009 2011 2013 2015

Number of Districts 101 110 114 114 114
% of Districts with GER < 25% 12 8 10 9 11
% of Districts with GER Between 25%-50% 51 45 46 44 40
% of Districts with GER Between 50%-75% 29 38 32 37 38
% of Districts with GER Between 75%-100% 8 6 12 9 9
% of Districts with GER > 100% 0 3 0 1 2

Table 29: GER of Boys for Middle Schools

2007 2009 2011 2013 2015

Number of Districts 101 110 114 114 114
% of Districts with GER < 25% 4 5 4 4 3
% of Districts with GER Between 25%-50% 40 25 31 29 38
% of Districts with GER Between 50%-75% 39 54 41 50 39
% of Districts with GER Between 75%-100% 14 15 23 16 17
% of Districts with GER > 100% 3 1 1 1 3

Table 30: GERs of Girls for Middle Schools

2007 2009 2011 2013 2015

Number of Districts 101 110 114 114 114
% of Districts with GER < 25% 41 33 39 32 32
% of Districts with GER Between 25%-50% 35 42 34 39 37
% of Districts with GER Between 50%-75% 19 17 16 21 22
% of Districts with GER Between 75%-100% 5 6 12 8 8
% of Districts with GER > 100% 0 2 0 1 1
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3.2 Dataset on civilian casualties

GERs obtained from PSLM are linked to the second set of data, on conflict, gathered
and published by the South Asia Terrorism Portal (SATP). Data on Pakistan is
collected by the SATP based on news resources and official government documents.
The data acquired from this portal includes ‘total civilian casualties due to terrorist
activities in Pakistan’ from 2005 till 2015. The individual major incidents of
terrorism related violence are collated at a district-level to match GERs measured
on a district-level. To match the timeline of enrolment, casualties are converted
from annual timeline, January-December figures, to academic timeline, August-july
figures. Therefore, casualties witnessed in a particular year represent civilians
killed between August of the preceding year and July of the stated year. For
example, casualties witnessed in 2009 represent civilians killed between August
2008 and July 2009. Figure 1 and Figure 2 below show the yearly number of civilian
casualties and the yearly number of districts that witnessed with civilian casualties
between 2005 and 2014:

Figure 11: Total Number of Casualties Figure 12: Districts with Casualties
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4  Empirical methodology

We measure the persistent effects of conflict on human capital accumulation by
estimating the short-run and medium-run impact of conflict on GERs by comparing
districts that entered and exited conflict and then remained peaceful for
subsequent years, ‘conflict-affected districts’, with districts that remained peaceful
throughout the time period, ‘conflict-free districts’. Thus, our conflict-affected
group includes districts that did not experience violence prior to the onset of

conflictin 2007, experienced violence in 2012 irrespective of experiencing violence

60



Chapter 2

between 2007 and 2011, exited conflict in 2012, and then remained peaceful till
2014. Our control group includes districts that remained peaceful and did not
experience conflict from 2006 till 2014. We measure the persistent effects of
conflict by estimating the impact of conflict GERs in 2013, immediately after the
end of conflict in 2012, short-run effect of conflict, and the effect on GERs in 2015,
three years after the end of conflict, medium-run effect of conflict. Since the first
phase of conflict ended by 2011 and GERs on district level are only reported
biennially in Pakistan, the first set of available GERs after the end of the first phase
of conflict are estimated in 2013, followed by estimates of GERs in 2015. Table 47

below sows the breakup of districts for our estimation:

Table 31: Districts in Treatment Group, Control Group and Omitted

Category Districts
Conflict-affected Districts 8
Conflict-free Districts 37
Omitted 71
Total 116

Our identification strategy creates a limitation for the sample of the dataset. As
shown in Table 31, 71 of the 116 districts in our estimation are omitted from the
analysis, while only 8 districts re included in the treatment group. The large
number of districts omitted from the sample size is specifically due to the definition
of our treatment group which requires only those districts to be included in the
treatment group that experienced conflict in 2012 (irrespective of experiencing
conflict between 2007 till 2011 or not), and then remained peaceful afterwards. A
lot of the districts omitted from the estimation are those which either did not exit
conflict in 2012 (hence continued to remain in conflict), or those that did not
experience conflict particularly in 2012. The specific requirement of district to
satisfy both of these requirements in order to be part of the treatment group
imposes a restrictive condition on the sample size, leading to a large proportion of
the districts to be excluded from the identification strategy. However, the omission
of these districts could likely lead to the issue of selection bias. This is because
the omission of districts that did not fall into the treatment group could introduce
a bias in such a way that randomization is not achieved, thereby ensuring that the
sample obtained is not a representative of the total sample intended to be analysed.
We conduct a paired sample t-test to find out if a selection bias is present, by

estimating whether there is a significant difference in the values of the treatment
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and control group (inclusive group), and the omitted group for all our variables.
We find that the outcome enrolment period at the primary level has no significant
difference in value for the omitted observations and inclusive observations.
However, a significant difference does exist in the value at middle level, indicating
that a selection bias may be likely present for middle level enrolment rates. This
means that our estimates for the impact of conflict on enrolment rates at middle
level may be overestimated. A gender-wise breakup suggests that the significant
difference is present in the enrolment rates for boys but not for girls. Similarly, we
find no evidence of a significant difference in values for the inclusive group and
the omitted group for our other explanatory variables including population density

and pre-conflict level enrolment rates.

Following are the graphs of the districts that belonged to the conflict-affected

group and conflict-free group of districts:

Figure 13: Overall GERs at Primary Level Figure 14: Overall GERs at Middle Level
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Figure 15: GERs of Boys at Primary Level Figure 16: GERs of Boys at Middle Level
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Figure 17: GERs of Girls at Primary Level Figure 18: GERs of Girls at Middle Level
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Using a pooled cross sectional data, we estimate the impact of conflict on GERs at

primary and middle level. We estimate:

GER, =a+ B GER + B, CONFLICT + B,MT2015_+ B, ( CONFLICT *MT2015 ) + B

d,2007 5

POPGROWTH, + €,

where GER_ is the outcome GER in district d at time t, where t represents year 2013
and 2015. GER , = controls for enrolment rates right before the start of conflict in
2007. MT2015 is a year dummy that equals 1 when year equals 2015, otherwise
itequals O when year equals 2013. CONFLICT is a dummy that equals 1 if a district
belonged to the conflict-affected group, otherwise it equals 0 if the district
belonged to conflict-free group. Districts in the conflict-affected group did not
experience violence prior to the onset of conflict in 2007, experienced violence in
2012 irrespective of experiencing violence between 2007 and 2011, exited conflict
in 2012, and then remained peaceful till 2014. Districts in the conflict-free group
remained peaceful from 2006 till 2014. The coefficient of the term CONFLICT , B,,
estimates the short-run impact of conflict, whereas the summation of coefficient g,
and the coefficient of the interaction term ( CONFLICT *MT2015 ), B,, estimates the
medium-run impact of conflict. POPGROWTH _ is the population growth of district d

while Edt is the error term.

For our estimation, although we measure the impact of conflict on enrolment rates
at a district level, we also cluster standard errors at the district level. This is

because clustering at a district level would account for any within-district
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correlations in the incidence of experiencing conflict, and deal with any bias in
standard errors arising from such correlations. Since conflict witnessed in each
district in Pakistan from 2007 onwards is thought of to be dependent on the
geographical proximity of each district to the militant headquarters, it is probable
that districts that witnessed conflict in one year are more prone to continue
witnessing conflict in the following years. This would lead to within-district
correlation in the probability of witnessing conflict which could bias the standard
errors and be accounted for by clustering at a district level. Our robustness checks
without clustering standard errors suggests no change in the significance of our

estimates.

Due to the change in the nature of conflict between 2007 and 2014, our
identification strategy suffers from a limitation. Since the militants’ base of
operation and training camps were situated in Wana, conflict witnessed in Pakistan
between 2007 till 2011 was viewed as being controlled by militants in Wana.
However, after the tribal areas were cleared of all militancy by 2011, bringing an
end to the first phase of conflict, violence was no longer dependent on the
geographical proximity of each district to Wana. As a result, the nature of conflict,
and the pattern of violence changed in the middle of our estimated time period,
from the onset of conflict in 2007 till the observations of the first set of GERs in
2013. Conflict from 2007 till 2011 was dependent on the geographical proximity
of each district from Wana whereas after 2011 that was not the case. While we may
consider the travelling distance between each distance to Wana as a plausible
instrument to measure the occurrence of conflict between 2007 till 2011, and a
separate instrument to measure the occurrence of conflict after 2011, they are
different variables. Our identification would require an instrument that would
simultaneously account for conflict between 2007 till 2011 and later peace, and
one for peace between 2007 till 2011 and later conflict. We would need this
instrument to also account for the continuing occurrence of conflict throughout
this time period. This raises difficulty in creating an instrument that would account
for the complex treatment of our identification strategy. However, we provide an
alternate identification strategy using an instrument for the probability of a district
exiting conflict being dependent on the location of that district to the two separate
militant headquarters, and the effect of conflict on enrolment rates, in section 8.
Using distance as an IV to account for the changing nature of conflict we measure
the immediate impact of exiting first phase of conflict. Moreover, we also compare

the impact of exiting the first phase of conflict with the impact of witnessing
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violence in both phases of conflict. Lastly, we also estimate effects of exiting first
phase of conflict on enrolment rates after a few years of exiting conflict to measure

the medium-term impact of exiting first phase of conflict.
5 Results

We provide results for the short-run and medium-run impact of conflict on GERs by
estimating the GERs in 2013, immediately after districts in the conflict-affected
group exit conflictin 2012, and estimating GERs in 2015, three years after districts

in the conflict-affected group exited conflict. The results are presented below:

Table 32: Short-Run and Medium-Run Impact of Conflict on Overall GERs in 2013 and 2015

PRIM. SCHOOLS  PRIM. SCHOOLS  MID. SCHOOLS MID. SCHOOLS

NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
MT -1.43 -0.50 -1.26 -0.93
(0.95) (0.95) (1.28) (0.88)
CONFLICT -23.53%%* -12.12%%* -21.36%%* -13.79%%*
(5.40) (3.58) (4.75) (3.61)
CONFLICT* 3.82 8.65%** 3.18 4.96%*
MT (3.88) (2.75) (3.08) (2.06)
ENROL2007 YES YES
POP. GROWTH YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 7.51 51.88 8.42 29.67
R-Squared 0.11 0.70 0.14 0.62
Observations 176 138 175 138

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1

Results from column (2) and (4) from Table 32 above suggest that conflict had a
negative short-run impact on overall GERs at primary and middle level for outcome
enrolment period 2013. The results are significant at 1% level for both primary and
middle schools respectively. At primary level, districts that entered conflict and
exited in 2012 witnessed a decline in overall GERs in 2013 by 12.1 per cent
compared to districts that did not experience conflict. At middle level, districts
that entered conflict and exited in 2012 witnessed a decline in overall GERs in 2013

by13.8 per cent compared to districts that remained peaceful. The results suggest
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that conflict negatively impacted overall GERs in the short-run. However, conflict
also had a negative impact on overall GERs in the medium-run too. Adding the
coefficients of conflict and the interaction term, we find that conflict continued to
negatively impact GERs in 2015, even after three years conflict was over. At primary
level, districts that experienced conflict witnessed a decline in overall GERs in the
medium-run in 2015 by 3.5 compared to districts that remained peaceful, whereas
at middle level districts that experienced conflict withessed a decline in overall
GERs in the medium-run in 2015 by 8.3 per cent compared to districts that
remained peaceful. This suggests that along with the impact of conflict being
heterogeneous on different levels of schooling, the rate of recovery of GERs at
different levels of schooling also varied, with GERs of middle schools suffering

more compared to primary schools even three years after end of conflict.

The results provided above are estimated when standard errors are clustered on a
district level. Table 36 of robustness checks 6.1 provides results for estimates when
standard errors are not clustered but calculated as robust. It suggests similar
results to our main specification that conflict had a significant negative short-run
impact on overall GERs at primary and middle level for outcome enrolment period
2013, with the results still being significant at 1% level for both primary and middle
schools respectively. However, since the interaction term loses its significant, there

is weak evidence of conflict impacting overall GERs in the medium-run.

Similarly, we also provide robustness checks in 6.2 allowing for a change in
definition of our conflict-affected group, in order to increase the number of districts
applicable to the category. We do not change the definition of conflict itself from
‘civilian casualties’ to ‘attacks on education’ as that would result in no district being
included in the conflict-affected group. This is because there was no district that
did not witness an attack on education prior to the onset of conflict in 2007,
experienced attack on education in 2012 irrespective of experiencing violence
between 2007 and 2011, exited conflict in 2012, and then remained peaceful till
2014. Hence, changing the definition of conflict from ‘civilian casualties’ to
‘attacks on education’ would make the conflict-affected group void of any
observations. Thus, keeping the definition of conflict as same as indicating total
civilian casualties, earlier we defined conflict-affected group to include districts that
did not experience violence prior to the onset of conflict in 2007, experienced
violence in 2012 irrespective of experiencing violence between 2007 and 2011,

exited conflict in 2012, and then remained peaceful till 2014. This allowed for only
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8 districts to be included in the group. Now we define conflict-affected group to
include districts that did not experience violence prior to the onset of conflict in
2007, experienced violence in either 2011 or 2012 irrespective of experiencing
violence between 2007 and 2010, exited conflict in 2012, and then remained
peaceful till 2014. Although this leads to an increase in the number of districts
applicable to 19, the model loses its explanatory power as it allows those districts
to be included in the treatment that might have exited conflict in 2011, thus
remaining peaceful during year 2012 allowing for recovery of GERs before they are
estimated in 2013. Hence, the short-term impact on GERs in 2013 may be
underestimated, therefore leading to a biased medium-term impact too. Results
from Table 39 in section 6.2 of robustness checks suggests that conflict had a
negative short-run and medium-run impact on overall GERs at primary and middle
level for outcome enrolment period 2013, but the impact is much smaller in
magnitude compared to our main specification, as expected, and the results are
not significant. Since conflict in Pakistan included the use of violence as a tool to
ban female schooling, we try to analyse the gender-wise impact of conflict, and the
ban adopted along with it, on GERs of boys and girls separately. The gender-

specific results for short- and medium-run impact of conflict on GERs of boys below:

Table 33: Short-Run and Medium-Run Impact of Conflict on GERs of Boys in 2013 and 2015

PRIM. SCHOOLS  PRIM. SCHOOLS  MID. SCHOOLS MID. SCHOOLS

NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) (4)
MT -0.07 0.46 -2.47% -1.25

(1.10) (1.27) (1.29) (1.28)
CONFLICT -15.58%** -13.09%** -16.88%** -11.72%%*

(5.11) (4.36) (4.89) (3.51)
CONFLICT* 0.36 3.24* 5.09 6.22%%*
MT (3.31) (1.71) (4.12) (2.30)
ENROL2007 YES YES
POP. GROWTH YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 3.60 11.29 6.42 22.76
R-Squared 0.13 0.50 0.13 0.60
Observations 88 69 88 69

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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Results from column (2) and (4) from Table 33 above suggest that conflict had a
negative short-run impact on GERs of boys at primary and middle level for outcome
enrolment period 2013. The results are significant at 1% level for both primary and
middle schools respectively. At primary level, GERS of boys belonging to districts
that entered conflict and exited in 2012 witnessed a decline by 13.1 per cent
compared to districts that did not experience conflict. At middle level, GERs of
boys belonging to districts that entered conflict and exited in 2012 witnessed a
decline by11.7 per cent compared to districts that remained peaceful. The results
suggest that conflict negatively impacted GERs of boys in the short-run. However,
conflict also had a negative impact on GERs of boys in the medium-run too. Adding
the coefficients of conflict and the interaction term, we find that conflict continued
to negatively impact GERs of boys in 2015, even after three years conflict was over.
At primary level, districts that experienced conflict witnessed a decline in GERs of
boys in the medium-run in 2015 by 9.9 compared to districts that remained
peaceful, whereas at middle level districts that experienced conflict witnessed a
decline in GERs of boys in the medium-run in 2015 by 5.5 per cent compared to
districts that remained peaceful. This suggests that conflict not only had a negative
impact on GERs of boys in the short-run, but also affected enrolment rates for boys

even after conflict was over.

A common explanation provided for the persistent effect of conflict on boys is the
household trade-off between education and economic survival during conflict
period that leads to the removal of boys from schools permanently (Justino, 201 3).
Boys generally tend to benefit less from post-conflict recovery as they substitute
into the labour market due to loss in household income in period of conflict, and
hence find it more difficult to return to school even after conflict is over. Although
we do not have district-level data on labour market indicators to provide estimates
for this explanation, we do have yearly data on national level to examine the trend
of labour force participation of boys from age 10 till 14 during and after the conflict

period. The graph for labour force participation of boys is presented below:
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Figure 19: Labour Force Participation of Boys Aged 10-14 in Pakistan from 2007 till 2015
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The graph above provides evidence supporting the explanation that conflict does
not only result in substitution of boys into the labour market due to falling
household income, but also that such a substitution is permanent even after
conflict is over. Labour force participation for boys in Pakistan increased
significantly after the start of the conflict in 2007 and although it declined after
2011, it remained above pre-conflict level. This suggests that although some boys
possibly returned to the schools after leaving the labour market after the end of
the conflict, the recovery was not at pre-conflict levels, with boys continuing to stay

permanently in the labour market.

Although there is no employment related data available on a district-level in
Pakistan, we provide a rough estimate for the correlation between gross enrolment
rates and labour force participation using provincial data. Data on provincial level
is available for all four provinces of Pakistan between the years 2007 till 2015. The
table below provides results for the correlation between GERs at middle and

secondary level on labour force participation of boys and girls aged 10 till 14:
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Table 34: Correlation between Enrolment Rates and Labour Force Participation

BOYS BOYS GIRLS GIRLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (1) (2)
GER -0.07%* -0.05%* -0.01 -0.03
(0.01) (0.01) (0.02) (0.05)
YEAR F.E. YES YES
POP. GROWTH YES YES
Cluster PROVINCE PROVINCE PROVINCE PROVINCE
R-Squared 0.45 0.82 0.06 0.40
Observations 20 20 20 20

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1

The results above suggest a significant negative correlation between gross
enrolment rates for boys and their labour force participation, but not for girls. This
provides evidence for our hypothesis that boys who tend to leave school usually
substitute into the labour market due to a trade-off between education and
household income. This makes it harder for boys to return to school once conflict
is over leading to permanent loss in human capital accumulation. However, for
girls, since there exists no correlation between education and labour market
participation, girls find it easier to return to school once conflict is over. Our results
suggest, that at middle level, each additional per cent increase in gross enrolment
rate for boys resulted in the labour force participation declining by 0.05 per cent.

The results are significant at the 5 per cent level.

The results provided for our main estimation in Table 33 are estimated when
standard errors are clustered on a district level. Table 37 of robustness checks 6.1
provides results for estimates when standard errors are not clustered but calculated
as robust. It suggests similar results to our main specification that conflict had a
significant negative short-run impact on GERs of boys at primary and middle level
for outcome enrolment period 2013, with the results still being significant at 1%
level for both primary and middle schools respectively. However, since the
interaction term loses its significant, there is weak evidence of conflict impacting
GERs of boys in the medium-run. Similarly, we also provide robustness checks in
6.2 allowing for a change in definition of our conflict-affected group, in order to

increase the number of districts applicable to the category. Results from Table 40
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in section 6.2 of robustness checks suggests that conflict had a negative short-run
and medium-run impact on GERs of boys at primary and middle level for outcome
enrolment period 2013, but the impact is much smaller in magnitude compared to
our main specification. We now provide gender-specific results for the short-run

and medium-run impact of conflict on GERs of girls below:

Table 35: Short-Run and Medium-Run Impact of Conflict on GERs of Girls in 2013 and 2015

PRIM. SCHOOLS  PRIM. SCHOOLS  MID. SCHOOLS MID. SCHOOLS

NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) 4)
MT -2.81%* -1.46 -0.22 -0.61

(1.41) (1.07) (1.65) (1.25)
CONFLICT -31.49%** -11.09%* -25.86%%* -11.94%*

(7.44) 4.61) (5.30) (4.94)
CONFLICT* 7.29 13.06%** 1.44 4.68*
MT (5.09) (4.80) (3.10) (2.62)
ENROL2007 YES YES
POP. GROWTH YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 8.54 46.46 8.14 16.93
R-Squared 0.16 0.72 0.20 0.68
Observations 88 69 87 69

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1

Results from column (2) and (4) from Table 35 above also suggest that conflict had
a negative short-run impact on GERs of girls at primary and middle level for
outcome enrolment period 2013. The results are significant at 5% level for both
primary and middle schools respectively. At primary level, GERS of girls belonging
to districts that entered conflict and exited in 2012 witnessed a decline by 11.1 per
cent compared to districts that did not experience conflict. At middle level, GERs
of girls belonging to districts that entered conflict and exited in 2012 witnessed a
decline by 11.9 per cent compared to districts that remained peaceful. The results
suggest that conflict negatively impacted GERs of girls in the short-run. However,
once the conflict was over, it only had a negative impact on overall GERs in the
medium-run at the middle level. This is probably due to the success of the ban on

female education that was adopted for all girls above the age of 8. Since the
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purpose of this ban was to target girls of middle school and above, although the
ban affected GERs of girls at primary and middle level in the short-run, it led to a
permanent loss in human capital accumulation for girls at the medium-level only.
Girls at primary level who had substituted out of schools due to conflict returned
once conflict was over. Adding the coefficients of conflict and the interaction term,
we find that conflict continued to negatively impact GERs of girls in 2015 at middle
level only, even after three years’ conflict was over. At primary level, GERs of girls
in 2015 belonging to districts that experienced conflict rebounded to match those
of districts that remained peaceful, whereas at middle level districts that
experienced conflict witnessed a decline in GERs of girls in the medium-run in 2015
by 7.3 per cent compared to districts that remained peaceful. This suggests that
conflict although conflict had a negative impact on GERs of boys in the short-run
at primary and middle level, the effects were only persistent in the medium-run on

GERs of girls at middle level.

The results provided above are estimated when standard errors are clustered on a
district level. Table 38 of robustness checks 6.1 provides results for estimates
when standard errors are not clustered but calculated as robust. It suggests similar
results to our main specification that conflict had a significant negative short-run
impact on GERs of girls at primary and middle level for outcome enrolment period
2013, with the results still being significant at 1% level for both primary and middle
schools respectively. However, since the interaction term loses its significant, there
is weak evidence of conflict impacting GERs of girls in the medium-run. Similarly,
we also provide robustness checks in 6.2 allowing for a change in definition of our
conflict-affected group, in order to increase the number of districts applicable to
the category. Results from Table 41 in section 6.2 of robustness checks suggests
that conflict had a negative short-run and medium-run impact on GERs of girls at
primary and middle level for outcome enrolment period 2013, but the impact is
much smaller in magnitude compared to our main specification, as expected, and

the results are not significant.
Differential impact on boys and girls

In summary, our results indicate that conflict had a negative short-run and medium-
run impact on overall GERs at primary and middle level. A gender-wise breakup of
results suggests that conflict impacted GERs of boys at both primary and middle
level in the short run and in the medium-run. GERs of boys suffered in the medium-

run due to their substitution into the labour market, and hence finding it harder to
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return to school once conflict was over. On the other hand, although GERs of girls
were negatively impacted by conflict in the short run at both primary and middle
level, GERs rebounded at the primary level once conflict was over. A common
explanation provided for the persistent effect of conflict on boys is the household
trade-off between education and economic survival during conflict period that leads
to the removal of boys from schools permanently. Boys generally tend to benefit
less from post-conflict recovery as they substitute into the labour market due to
loss in household income in period of conflict, and hence find it more difficult to
return to school even after conflict is over. This is because girls do not tend to
substitute permanently into the labour market, as a result of falling household
incomes, and therefore return to schools once conflict is over. However, in
Pakistan, at middle level, GERs of girls also continued to suffer in the medium-run
too, possibly owing to the permanent loss in human capital accumulation due to

the ban on female schooling during the time of conflict by militants.

6 Robustness check
6.1 Using non-clustered standard errors

For our main estimation, although we measure the impact of conflict on enrolment
rates at a district level, we also cluster standard errors at the district level. This is
because clustering at a district level would account for any within-district
correlations in the incidence of experiencing conflict, and deal with any bias in
standard errors arising from such correlations. Since conflict witnessed in each
district in Pakistan from 2007 onwards is thought of to be dependent on the
geographical proximity of each district to the militant headquarters, it is probable
that districts that witnessed conflict in one year are more prone to continue
witnessing conflict in the following years. This would lead to within-district
correlation in the probability of witnessing conflict which could bias the standard
errors and be accounted for by clustering at a district level. For our robustness
check we use robust standard errors instead of clustering standard errors for each
of our specifications, assuming there is no within-district correlation in the
incidence of experiencing conflict. Results for overall specification are presented

below:
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Table 36: Short-Run and Medium-Run Impact of Conflict on Overall GERs in 2013 and 2015

PRIM. SCHOOLS PRIM. SCHOOLS  MID. SCHOOLS MID. SCHOOLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) 3) (4)
MT -1.43 -0.50 -1.26 -0.93
(3.91) (2.62) (3.20) (2.62)
CONFLICT -23.53%%* -12.12%%* -21.36%%* -13.79%%*
(6.23) (3.00) (4.65) (2.98)
CONFLICT* 3.82 8.65% 3.18 4.96
MT (8.69) (4.44) (6.67) (4.20)
ENROL2007 YES YES
POP. GROWTH YES YES
F-test 8.34 87.72 11.87 60.26
R-Squared 0.11 0.70 0.14 0.62
Observations 176 138 175 138

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1

A gender-wise breakup of results for GERs of boys is presented below:

Table 37: Short-Run and Medium-Run Impact of Conflict on GERs of Boys in 2013 and 2015

PRIM. SCHOOLS PRIM. SCHOOLS MID. SCHOOLS MID. SCHOOLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) 4)
MT -0.07 0.46 -2.47 -1.25
(3.69) (3.21) (3.67) (3.11)
CONFLICT -15.58%** -13.09%** -16.88%** -11.72%%*
(5.08) (3.95) (4.86) 3.17)
CONFLICT* 0.36 3.24 5.09 6.22
MT (7.01) 4.71) (6.44) 4.17)
ENROL2007 YES YES
POP. GROWTH YES YES
F-test 6.46 20.50 7.06 37.26
R-Squared 0.13 0.50 0.13 0.60
Observations 88 69 88 69

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for GERs of girls is presented below:

Table 38: Short-Run and Medium-Run Impact of Conflict on GERs of Girls in 2013 and 2015

PRIM. SCHOOLS  PRIM. SCHOOLS  MID. SCHOOLS MID. SCHOOLS

NO CONTROLS CONTROLS NO CONTROLS CONTROLS

VARIABLES (1) (2) (3) 4)
MT -2.81%* -1.46 -0.22 -0.61

(6.19) (3.98) (4.90) (3.73)
CONFLICT -31.49%** -11.09%* -25.86%%* -11.94%*

(7.40) 4.29) (5.27) (4.66)
CONFLICT* 7.29 13.06* 1.44 4.68
MT (10.53) (7.34) (7.60) (6.13)
ENROL2007 YES YES
POP. GROWTH YES YES
F-test 9.53 70.76 14.71 32.09
R-Squared 0.16 0.72 0.20 0.68
Observations 88 69 87 69

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1

6.2 Changing the definition of the conflict-affected group

We also provide robustness checks by allowing for a change in definition of our
conflict-affected group, in order to increase the number of districts applicable to
the category. We do not change the definition of conflict itself from ‘civilian
casualties’ to ‘attacks on education’ as that would result in no district being
included in the conflict-affected group. This is because there was no district that
had attacks on education in such a way that it fit our treatment group i.e. did not
witness an attack on education prior to the onset of conflict in 2007, experienced
attack on education in 2012 irrespective of experiencing violence between 2007
and 2011, exited conflict in 2012, and then remained peaceful till 2014. Thus, we
keep the definition of conflict as same as indicating ‘total civilian casualties’,
however we relax the definition of the treatment group to include districts that did
not experience violence prior to the onset of conflict in 2007, experienced violence
in either 2011 or 2012 irrespective of experiencing violence between 2007 and
2010, exited conflict in 2012, and then remained peaceful till 2014. Although this

leads to an increase in the number of districts applicable to 19, the model loses its
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explanatory power as it allows those districts to be included in the treatment that
might have exited conflict in 2011, thus remaining peaceful during year 2012
allowing for recovery of GERs before they are estimated in 2013. Hence, the short-
term impact on GERs in 2013 may be underestimated, therefore leading to a biased

medium-term impact too. Results for overall specification are presented below:

Table 39: Short-Run and Medium-Run Impact of Conflict on Overall GERs in 2013 and 2015

PRIM. SCHOOLS  PRIM. SCHOOLS  MID. SCHOOLS MID. SCHOOLS

NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
MT -1.44 -0.50 -1.26 -0.93
(0.95) (0.94) (1.27) (0.88)
CONFLICT -7.91 -4.05 -5.41 -1.61
(5.28) (3.30) (5.75) (3.78)
CONFLICT* 1.23 2.59 1.48 1.22
MT (2.149) (2.22) (1.75) (1.78)
ENROL2007 YES YES
POP. GROWTH YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 1.59 46.49 0.61 25.34
R-Squared 0.02 0.79 0.01 0.61
Observations 220 178 219 178

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for GERs of boys is presented below:

Table 40: Short-Run and Medium-Run Impact of Conflict on GERs of Boys in 2013 and 2015

PRIM. SCHOOLS PRIM. SCHOOLS MID. SCHOOLS MID. SCHOOLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
MT -0.07 0.46 -2.47% -1.25
(1.09) (1.26) (1.28) (1.26)
CONFLICT -2.69 -4.64 -0.93 -2.89
4.39) 4.19) (5.57) (4.73)
CONFLICT* 0.73 2.15 2.21 1.41
MT (2.59) (2.54) (2.30) (2.53)
ENROL2007 YES YES
POP. GROWTH YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 0.13 8.45 1.26 9.21
R-Squared 0.01 0.40 0.01 0.52
Observations 110 89 110 89

Standard errors in parentheses
***pn<0.01, **p<0.05, *p<0.1

A gender-wise breakup of results for GERs of girls is presented below:

Table 41: Short-Run and Medium-Run Impact of Conflict on GERs of Girls in 2013 and 2015

PRIM. SCHOOLS PRIM. SCHOOLS MID. SCHOOLS MID. SCHOOLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
MT -2.81%* -1.46 -0.22 -0.61
(1.13) (1.05) (1.64) (1.23)
CONFLICT -13.12* -2.02 -90.89 -5.55
(7.00) (3.37) (6.55) (3.82)
CONFLICT* 1.74 2.71 0.92 1.28
MT (2.75) 3.11) (1.97) (1.86)
ENROL2007 YES YES
POP. GROWTH YES YES
Cluster DISTRICT DISTRICT DISTRICT DISTRICT
F-test 3.59 41.52 0.96 19.14
R-Squared 0.05 0.72 0.04 0.71
Observations 110 89 109 69

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1
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7 Conclusion

Civil conflicts have been widespread throughout the world in the past few decades,
and economists have been trying to analyse the consequences of these conflicts,
with particular attention to their effects on human capital accumulation. Empirical
literature dealing with the effects of conflict at the macro-level shows robust
evidence that educational outcomes of countries exposed to violence are able to
catch up after a certain period of time, recovering to their pre-conflict levels in most
development indicators. Economic growth theory suggests that, after a shock, the
economy returns to its steady state level, as does human capital, but these models
offer very little insight on the pace of recovery. Empirical cross-country and cross-
regional studies suggest that countries see a steep decline on a variety of welfare
indicators as a consequence of war, but they also show that there is significant

recovery in most of these dimensions, but that this process varies in its duration.

However, estimates on micro-level effects of violent conflict on educational
outcomes show that conflict not only results in short run reduction of educational
access and attainment, but also has a negative impact on individual’s decades after
the conflict is over. This is because shocks to educational access during childhood
can lead to significant and long-lasting detrimental effects on individual human
capital accumulation. Although the growth models predict that the temporary
destruction of capital due to conflict can be overcome in the long run by higher
investments in affected areas, the long-term destructive effects of violent conflict
may remain entrenched in certain regions and among some population groups even
if economic growth converges at the aggregate level. Hence, negative impact of
conflict on educational outcomes and labour market participation, of individuals

and households may be observed decades after the conflict.

This paper provides analysis on a macro-level, by estimating the impact of conflict
on human capital accumulation, specifically gross enrolment rates (GERs), on an
aggregate district-level. We investigate how enrolment rates in Pakistan recovered
after the end of conflict, by estimating the short run and medium run impact.
Although the existing literature points towards evidence that indicators on an
aggregate level eventually recover to their pre-conflict levels after conflict is over,
the duration of recovery for differing subgroups can vary. The disproportional
representation of males in the labour market in Pakistan along with the unique

policy of banning female education provides for interesting reasons to study the
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pace of recovery of enrolment rates after the conflict was over. Since the first phase
of conflict ended by end 2011 and GERs on district level are only reported biennially
in Pakistan, resulting in the first set of available GERs after the end of the first
phase of conflict being in 2013, we study the impact of conflict witnessed between
2007 and 2012 on district level GERs in 2013 and 2015. By using a pooled cross-
sectional data on district level GERs, we estimate the short-term impact of conflict
on district level GERs in 2013, and then estimate how district-level GERs recovered
in the medium-term in 2015. By measuring the short-term and medium-term
impact of conflict on GERs for boys and girls separately, we analyse how the
recovery rate of GERs differed for boys and girls and whether the impact was
persistent for either gender. Hence our research question is ‘How did enrolment

rates recover after the end of the conflict?’

In order to estimate how GERs recovered after the end of conflict, we compare
districts that entered and exited conflict by 2012 and then remained peaceful for
subsequent years (conflict-affected districts) with districts that remained peaceful
throughout the time period (conflict-free districts). Thus, our conflict-affected
group includes districts that did not experience violence prior to the onset of
conflictin 2007, experienced violence in 2012 irrespective of experiencing violence
between 2007 and 2011, exited conflict in 2012, and then remained peaceful till
2014. Our control group includes districts that remained peaceful and did not
experience violence from 2006 till 2014. We find that conflict had a negative short-
run impact on overall GERs at primary and middle level for outcome enrolment
period 2013. The results are significant at 1% level for both primary and middle
schools respectively. At primary level, in the short-run, conflict resulted in GERs of
districts to decline by 12.1 per cent in 2013 compared to districts that did not
experience conflict. However, GERs for districts affected by conflict recovered in
the medium-run by 2015, and were 3.5 per cent lower compared to districts that
remained peaceful. On the other hand, at middle level, in the short-run, conflict
resulted in GERs of districts to decline by 13.8 per cent in 2013 compared to
districts that remained peaceful. But enrolment rates did not recover as quickly at
middle level as at primary level, with GERs for districts affected by conflict in the
medium-run in 2015 being lower by 8.3 per cent lower compared to districts that
remained peaceful. This suggests that along with the impact of conflict being

heterogeneous on different levels of schooling in the short-run, the rate of recovery
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of GERs at different levels of schooling also varied, with GERs of middle schools

taking longer to recover after end of conflict.

A gender-wise breakup of results suggest that conflict not only had a
heterogeneous negative impact on GERs of boys at primary and middle level in the
short-run, but the pace of recovery of enrolment rates at primary and middle level
also differed. The results are significant at 1% level for both primary and middle
schools respectively. At primary level, in the short-run, conflict resulted in GERs of
districts to decline by 13.1 per cent in 2013 compared to districts that did not
experience conflict. However, GERs for districts affected by conflict recovered only
slightly in the medium-run by 2015, and were 9.9 per cent lower compared to
districts that remained peaceful. On the other hand, at middle level, in the short-
run, conflict resulted in GERs of districts to decline by 11.7 per cent in 2013
compared to districts that remained peaceful. But enrolment rates did recover
faster at middle level compared to primary level, with GERs for districts affected by
conflict in the medium-run in 2015 being lower by 5.5 per cent lower compared to
districts that remained peaceful. This suggests that conflict not only had a negative
impact on GERs of boys in the short-run, but also affected enrolment rates for boys
even after conflict was over. A common explanation provided for the persistent
effect of conflict on GERs of boys, and the non-recovery of enrolment rates to match
those of conflict-free districts is the household trade-off between education and
economic survival during conflict period that leads to the removal of boys from
schools permanently (Justino, 2013). Boys generally tend to benefit less from post-
conflict recovery as they substitute into the labour market due to loss in household
income in period of conflict, and hence find it more difficult to return to school
even after conflict is over. This therefore slows down the pace of recovery of
enrolment rates of boys, resulting in the impact of conflict being relatively

persistent.

For girls, although conflict had a negative short-run impact on GERs at primary and
middle level for outcome enrolment period 2013, enrolment rates recovered in the
medium-run to match those of districts that remained peaceful. At primary level,
in the short-run, conflict resulted in GERs of districts to decline by 11.1 per cent in
2013 compared to districts that did not experience conflict. However, GERs for
districts affected by conflict recovered completely to match those of conflict-free
districts as no significant difference was found between the enrolment rates for

conflict-affected and conflict-free districts in the medium-run in 2015. This
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suggests that in the absence of any permanent substitution of girls into the labour
market, once the conflict was over, girls returned to school at the primary level.
On the other hand, at middle level, in the short-run, conflict resulted in GERs of
districts to decline by 12.0 per cent in 2013 compared to districts that remained
peaceful. But enrolment rates for girls at middle level did not recover fully as they
did for girls at primary level, with GERs for districts affected by conflict in the
medium-run in 2015 being lower by 7.3 per cent lower compared to districts that
remained peaceful. This suggest that enrolment rates for girls recovered at primary
level but not as middle level. This is probably due to the success of the ban on
female education that was adopted for all girls above the age of 8. Since the
purpose of this ban was to primarily target girls of middle school and above,
although the ban affected GERs of girls at primary and middle level in the short-
run, it led to a permanent loss in human capital accumulation for girls at the

medium-level only.
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8 Alternative estimation strategy: IV approach

We measure the impact of conflict on enrolment rates, and their recovery rate, by
comparing districts that experienced violence, ‘conflict-affected groups’, with
districts that remained peaceful, ‘conflict-free groups’. However, due to the
changing nature of conflict, our definition for the conflict-affected group varies and
hence poses an identification challenge for our estimation. Conflict witnessed in
Pakistan between 2007 till 2011 originated from militants’ headquarters in Wana
and therefore any violence witnessed in a district during this time period of conflict
was predicted to be dependent on the distance of each district from Wana. Hence,
the first phase of conflict, from 2007 till 2011 is seen to be dependent on the
geographical proximity of the district from Wana. Conflict witnessed in Pakistan
after 2011 originated from the militants’ headquarters in Quetta and therefore any
violence witnessed in a district during this time period was predicted to be
dependent on the distance of each district from Quetta. Hence, the second phase
of conflict, from 2011 onwards is seen to be dependent on the geographical
proximity of the district from Quetta. For our estimation, our control group,
conflict-free group, includes districts that remained peaceful and did not
experience conflict from 2006 till 2014. However, on the other hand, the varying
nature of conflict means that our conflict-affected group could include districts that
experienced conflict (i) in both the first phase and the second phase of conflict, (ii)
in the first phase but not the second phase of conflict, (iii) in the first phase of
conflict only, (iv) in the second phase of conflict only or (v) not in the first phase
but only in the second phase of conflict. Since conflict in each phase was uniquely
dependent on the distance of each district to the militant headquarters in each
phase, we are interested in finding the number of districts that were affected by
conflict in each phase. Table 42 below shows the breakup of districts affected by

each phase of conflict:

Table 42: Districts in Treatment Group, Control Group and Omitted for Each Phase

1st Phase 2nd Phase Both 1st& Only 1st Not Only 2nd Not

Category Total Total 2nd Phase 2nd Phase 1st Phase
Conflict-affected 61 59 42 19 17
Districts

Conflict-free 55 47 43 38 38
Districts
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The variation in the total number of districts falling under each category of the
nature of conflict in Table 1 above suggests that there were districts that were
affected by both the phases of conflict, and at the same time there were districts
that were only affected by each phase of conflict. Hence, for our estimation
strategy, although we instrument for the probability of a district witnessing conflict
in each district to be dependent on the travelling distance of each district to the
militant headquarters in each phase, we use the different grouping of districts,
based on exposure to conflict as shown in Table 1, to measure the effect of each
phase of conflict, along with the impact of entering and exiting conflict in different
phases. By comparing enrolment rates in 2013 and 2015, we also compare the
immediate impact against the medium term impact of conflict for each stage of

conflict. We estimate:

First Stage:  FP, =« + B 1 WANA_ + B2 POPDENSE, + ¢,

SP,=a +p1 QUETTA, + B2 POPDENSE, + ¢

Second Stage: GER, =a +B1{FP*(1-SP) }+ B2 (FP *SP )+ B3 {SP * (1-FP) }
+ B4 MTt+ BS { FPd *(-I_SP)d* MTt}+ B6{FPd*SPd* MTt }+ B7{SPd *
(1-FP), * MT_} + B 8 GER + B9 POPDENSE, + ¢

d,2007

where FP is a dummy that equals 1 if district d witnessed violence in the first phase
of conflict, between 2007 till 2011, irrespective of whether it withessed violence
after that, otherwise it equals 0. WANA is the travelling distance of each district d
to the militant headquarters in the first phase of conflict, Wana. SP is a dummy
that equals 1 if district d witnessed violence in the second phase of conflict, from
2012 and onwards, irrespective of whether it witnessed violence before that.
QUETTA is the travelling distance of each district d to the militant headquarters in
the second phase of conflict, QUETTA. MT is a time dummy that equals 1 when
enrolment rates correspond to year 2015, otherwise it equals 0 when enrolment
rates correspond to year 2013. (1-FP) is a dummy that equals 1 when district d did
not witness any violence in the first phase of the conflict, meaning it either only
experienced violence during the second phase of conflict or did not experience
violence at all. Similarly, (1-SP) is a dummy that equals 1 when district d did not

witness any violence in the second phase of the conflict, meaning it either only
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experienced violence during the first phase of conflict or did not experience
violence at all. Hence, B 1 provides us with the immediate impact of exiting first
phase of conflict on enrolment rates in 2013. B2 gives us the impact of both
phases of conflict on enrolment rates in 2013. B 3 estimates the immediate impact
of entering the second phase of conflict on enrolment rates in 2013. B 5 measures
the impact of exiting the first phase of conflict after three years on enrolment rates
in 2015. B 6 estimates the impact of both stages of conflict on enrolment rates in
2015. And finally, B 7 provides us with the impact of entering the second phase of
conflict on enrolment rates in 2015. GERd,t is the outcome enrolment rate in
district d at time t, where t represents year 2013 and 2015. GERd,2007 controls
for enrolment rate of district d at the start of conflict in 2007. POPDENSEd is the
population density of each district d, last measured in 2008, while ¢ d,t is the error

term.

However, there are limitations to our estimation strategy. Firstly, the outcome
enrolment period is for two years only, 2013 and 2015. Hence, there is no way to
find the effect of the first phase of the conflict as it gets absorbed by the group
effect since we do not have information prior to the start of the first phase of
conflict. Therefore, our estimation strategy can only observe the change in the
effects of conflict over time when compared with districts that remained peaceful,
and with the changing nature of conflict. Secondly, we cannot interpret the size of
the coefficients in the absolute terms as we do not have any estimates for entering
the first phase of conflict. As a result, we can only compare coefficients to interpret

the impact of the changing nature of conflict.
Results

We first provide results for overall GERs:
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PRIM. SCHOOLS PRIM. SCHOOLS MID. SCHOOLS MID. SCHOOLS
NO CONTROLS CONTROLS NO CONTROLS CONTROLS
VARIABLES (1) (2) 3) (4)
FIRST STAGE
FP
WANA -0.0004*** -0.0004** -0.0004*** -0.0004***
(0.0001) (0.0001) (0.0001) (0.0001)
F-test 27.78 13.99 27.78 13.99
SP
Quetta -0.0002*** -0.0004*** -0.0002%** -0.0004***
(0.0001) (0.0001) (0.0001) (0.0001)
F-test 9.60 18.25 9.60 18.25
SECOND STAGE
FP 47.83 55.75 179.12 104.28%**
*(1-SP) (133.81) (42.45) (124.82) (41.24)
FP*SP -93.26 -0.06 -74.81%** -1.59
(27.98) (19.50) (27.19) (17.41)
SP -152.62 12.99 -6.01 56.37
*(1-FP) (149.02) (45.65) (133.38) (46.61)
FP*(1-SP) 152.46 -15.77 19.60 2.45
*MT (188.46) (47.12) (179.85) (53.96)
FP*SP -12.64 -22.47 0.08 -5.41
*MT (39.93) (24.76) (38.48) (25.64)
SP*(1-FP) 148.94 -17.05 -3.15 -16.91
*MT (207.20) (50.77) (191.27) (59.12)
MT -73.08 14.29 -4.44 4.98
(101.61) (30.53) (96.65) (33.89)
POP. DENSE NO YES NO YES
ENROL2007 NO YES NO YES
2" Stage F-test 17.52 115.44 20.66 76.89
R-Squared 0.24 0.73 0.27 0.62
Observations 458 400 457 400

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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There are several coefficients that we examine and compare to evaluate the impact
of conflict on enrolment rates. First, we analyse the coefficient of exiting first
phase of conflict for outcome enrolment period 2013, FP*(1-SP), to measure the
immediate impact of exiting first phase of conflict. We find that overall enrolment
rates in 2013 are higher at primary and middle level for districts that exited first
phase of conflict relative to districts that remained peaceful. However, the
coefficient is only statistically significant at the middle level suggesting that
enrolment rates recovered at middle level once conflict was over. Second, we
compare the coefficient of exiting first phase of conflict for outcome enrolment
period 2015, FP*(1-SP)*MT, with the coefficient of witnessing violence in both
phases of conflict, FP*SP*MT. We find that overall enrolment rates are higher at
primary and middle level for districts that exited first phase of conflict relative to
districts that remained peaceful when compared to districts that experienced
violence in both stages of conflict relative to districts that remained peaceful. A
two-paired t-test suggests that the two coefficients are statistically different. This
again suggests that enrolment rates did recover once conflict was over. Third, we
analyse the coefficient of exiting first phase of conflict for outcome enrolment
period 2015, FP*(1-SP)*MT, to measure the medium-term impact of exiting first
phase of conflict. We find that overall enrolment rates in 2015 are lower at primary
but higher at middle level for districts that exited first phase of conflict relative to
districts that remained peaceful. However, the coefficients are statistically
insignificant at both levels leading to inconclusive results. We provide results for
the two paired t-test to compare coefficients, and examine whether these

coefficients are statistically significant:

Table 44: Using Paired T-test to Compare Coefficients

Coefficients for Comparison T-test Value Significance

B, and B, 7.99 Statistically Significant
B, and B, 16.57 Statistically Significant
B, and B, 11.13 Statistically Significant
B, and B, 21.44 Statistically Significant
B, and B, 11.92 Statistically Significant
B, and B, 7.09 Statistically Significant
B, and B, 16.40 Statistically Significant
B. and B, -2.38 Statistically Significant
B. and B, 2.12 Statistically Significant
B, and B, -4.38 Statistically Significant
We now provide gender-wise results for GERs at primary level:
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BOYS GIRLS BOYS GIRLS
NO CONTROLS NO CONTROLS CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
FIRST STAGE
FP
WANA -0.0004** -0.0004=** -0.0004*** -0.0004***
(0.0001) (0.0001) (0.0001) (0.0001)
F-test 13.83 13.83 6.95 6.95
SP
Quetta -0.0002** -0.0002** -0.0004*** -0.0004***
(0.0001) (0.0001) (0.0001) (0.0001)
F-test 4.78 4.78 9.06 9.06
SECOND STAGE
FP 82.86 178.52 45.39 87.51
*(1-SP) (129.14) (171.07) (55.63) (65.83)
FP*SP -46.34% -140.17%** 5.62 -6.85
(25.66) (39.20) (26.06) (28.86)
SP -240.22 -65.03 -13.61 29.83
*(1-FP) (148.28) (190.32) (59.80) (70.06)
FP*(1-SP) 124.03 180.89 -22.31 -4.52
*MT (169.04) (259.91) (56.53) (79.05)
FP*SP -16.04 -9.24 -26.92 -15.29
*MT (34.08) (58.57) (29.82) (40.11)
SP*(1-FP) 120.63 177.24 -19.31 -11.30
*MT (189.86) (284.62) (62.02) (83.05)
MT -57.80 -88.35 18.05 7.55
(91.80) (142.45) (36.60) (50.91)
POP. DENSE NO NO YES YES
ENROL2007 NO NO YES YES
2" Stage F-test 13.10 13.88 21.51 93.12
R-Squared 0.29 0.35 0.47 0.79
Observations 229 229 200 200

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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First, we analyse the coefficient of exiting first phase of conflict for outcome
enrolment period 2013, FP*(1-SP), to measure the immediate impact of exiting first
phase of conflict. We find that enrolment rates for boys in 2013 at primary level
are higher for districts that exited first phase of conflict relative to districts that
remained peaceful. Similarly, for girls too, enrolment rates at primary level are
higher for districts that exited first phase of conflict relative to districts that
remained peaceful. However, the coefficients are not statistically significant at the
primary level for either boys or girls leading to inconclusive results. Second, we
compare the coefficient of exiting first phase of conflict for outcome enrolment
period 2015, FP*(1-SP)*MT, with the coefficient of witnessing violence in both
phases of conflict, FP*SP*MT. We find that enrolment rates in 2015 for boys are
higher at primary level for districts that exited first phase of conflict relative to
districts that remained peaceful when compared to districts that experienced
violence in both stages of conflict relative to districts that remained peaceful. A
two-paired t-test suggests that the two coefficients are statistically different. Even
for girls, we find that enrolment rates in 2015 are higher at primary level for
districts that exited first phase of conflict relative to districts that remained
peaceful when compared to districts that experienced violence in both stages of
conflict relative to districts that remained peaceful. A two-paired t-test suggests
that the two coefficients are statistically different. However, the differential is much
higher for girls when compared to boys, suggesting that enrolment rates for girls
recovered more than boys at primary level. Third, we analyse the coefficient of
exiting first phase of conflict for outcome enrolment period 2015, FP*(1-SP)*MT, to
measure the medium-term impact of exiting first phase of conflict. The coefficients
are not statistically significant at the primary level for either boys or girls leading

to inconclusive results.

We now provide gender-wise results for GERs at middle level:
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BOYS GIRLS BOYS GIRLS
NO CONTROLS NO CONTROLS CONTROLS CONTROLS
VARIABLES (1) (2) (3) (4)
FIRST STAGE
FP
WANA -0.0004*** -0.0004*** -0.0004*** -0.0004***
(0.00071) (0.00071) (0.0001) (0.0001)
F-test 13.83 13.83 6.95 6.95
SP
Quetta -0.0002%** -0.0002** -0.0004*** -0.0004***
(0.00071) (0.00071) (0.0001) (0.0001)
F-test 4.78 4.78 9.06 9.06
SECOND STAGE
FP 49.32 308.91*** 75.80 127.79%**
*(1-SP) (142.58) (117.67) (61.02) (36.73)
FP*SP -49.39 -100.21*** 19.18 -28.91
(30.54) (34.46) (28.22) (18.07)
SP -118.54 -106.52 1.21 109.96**
*(1-FP) (154.36) (123.03) (67.66) (44.46)
FP*(1-SP) 16.35 25.80 -2.81 8.06
*MT (212.02) (175.08) (81.54) (46.79)
FP*SP -8.91 -7.85 -9.39 -1.28
*MT (44.04) (48.87) (41.61) (27.81)
SP*(1-FP) -25.09 21.17 -38.19 4.90
*MT (227.46) (182.64) (88.60) (51.17)
MT 3.48 -13.47 12.04 -2.32
(115.80) (90.98) (53.28) (30.07)
POP. DENSE NO NO YES YES
ENROL2007 NO NO YES YES
2" Stage F-test 17.40 11.79 24.47 58.55
R-Squared 0.34 0.32 0.50 0.68
Observations 229 228 200 200

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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First, we analyse the coefficient of exiting first phase of conflict for outcome
enrolment period 2013, FP*(1-SP), to measure the immediate impact of exiting first
phase of conflict. We find that enrolment rates for boys in 2013 at middle level are
higher for districts that exited first phase of conflict relative to districts that
remained peaceful. However, the results are not significant. For girls, enrolment
rates at middle level are higher for districts that exited first phase of conflict
relative to districts that remained peaceful. The coefficient is statistically
significant at the middle level suggesting that enrolment rates recovered for girls
but not for boys. Second, we compare the coefficient of exiting first phase of
conflict for outcome enrolment period 2015, FP*(1-SP)*MT, with the coefficient of
witnessing violence in both phases of conflict, FP*SP*MT. We find that enrolment
rates in 2015 for boys are higher at middle level for districts that exited first phase
of conflict relative to districts that remained peaceful when compared to districts
that experienced violence in both stages of conflict relative to districts that
remained peaceful. A two-paired t-test suggests that the two coefficients are
statistically different. Even for girls, we find that enrolment rates in 2015 are higher
at middle level for districts that exited first phase of conflict relative to districts
that remained peaceful when compared to districts that experienced violence in
both stages of conflict relative to districts that remained peaceful. A two-paired t-
test suggests that the two coefficients are statistically different. However, the
differential is much higher for girls when compared to boys, suggesting that
enrolment rates for girls recovered more than boys at middle level. Third, we
analyse the coefficient of exiting first phase of conflict for outcome enrolment
period 2015, FP*(1-SP)*MT, to measure the medium-term impact of exiting first
phase of conflict. The coefficients are not statistically significant at the middle

level for either boys or girls leading to inconclusive results.

90



Chapter 3

Chapter 3: Degree Choices

1 Introduction

One of the highest stake decision an individual makes during schooling is to decide
on what career to choose. Hence the choice of going to university and which degree
to apply for plays a critical role in determining the career choice and the future
earnings of any individual. Many factors impact the choice of degree chosen at
university level, chief amongst them being the standard economic model of
schooling decision that compares the returns to different majors with the costs
associated with completing them (Arcidiacono, 2010). Individuals tend to typically
focus on their expected returns from choosing a degree and compare them to
alternative careers or occupations. However, when comparing costs of schooling,
the focus shifts towards a students’ ability to complete years of schooling in the
most efficient and effective manner. In this regard, access to schooling and the
environment in which schooling is provided plays a critical role in determining
which degree choice would be most productive for a student. One such factor that
can impact the environment in which a student makes choices regarding degrees
at university level, and hence therefore impacts future career and earning

prospects, is exposure to violence.

It is acknowledged that exposure to a violent act causes risk for disturbances in
children’s lives, the most commonly studied consequence of exposure being Post
Traumatic Stress Disorder (PTSD), (Yehuda, 1988). Research reveals that students
exposed to school shootings often exhibit tendencies of PTSD symptoms after
exposure to violence and that these symptoms may be persistent (Haravuori et al.,
2012; Hughes et al., 2011; Littleton et al., 2009; Nader, Pynoss, Fairbanks et al.,
1990; Pynoos et al., 1987; Suomalainen et al., 2011). After a sniper attack on an
elementary school playground in the United States in 1984, 60 per cent of the
exposed children had moderate or higher PTSD symptoms one month after the
incident while 38 per cent of them still had PTSD one year after the attack (Nader
et al, 1990). Accordingly, 30 per cent of the female students at Virginia Tech had
PTSD symptoms three months after the shooting incident, and 24 per cent still
suffered from these symptoms one year afterwards (Littleton et al., 2009). A two-
year follow-up study of the two school shootings in Finland revealed that 43 per

cent of the students in both violence affected schools had PTSD four months after
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the incidents (Horowitz et al., 1979) and that 19 per cent of the students had PTSD
during the follow-up a year later. Furthermore, research also suggests that conflict
in the neighbourhood, and not only in schools, also puts the caregivers of students,
along with students, in conflict exposed areas at a risk of traumatization (Scrimin
et al.,, 2006). Three months after being taken hostage in the Russian school in
Beslan in 2004, both children and their parents had high levels of PTSD. It is
noteworthy that even among the caregivers who were not inside the school during
the incident, the level of PTSD was as high as their children’s, indicating that the
impact of violence affected the entire family (Scrimin et al., 2006). Moreover,
conflict in general, and school shootings in particular, may shatter the sense of
safety in other schools and the wider communities as well. A National Youth Risk
Behavior Survey conducted in the US in 1999 at the same time as a school shooting
occurred in Columbine High School suggested that students missing school
because of safety concerns was 2.6 times higher after the Columbine incident than
before (Brener et al.,, 2002). Thus, they emphasized that the aftermath of an
extremely violent act impacts not only those in the immediate proximity of the
attack but also those in the community, thus increasing the number of individuals

potentially in need of support.

There is also ample evidence that suggests exposure to violence impacts
student learning in general, and educational outcomes such as test scores in
particular. The existing literature shows that students exposed to violence,
especially in schools, tend to lose motivation and concentration due to prolonged
fear, disruption in home and school environments, and adverse psychological
impact on health and mental wellbeing (Gershenson et al., 2015). Although violent
conflicts result in reduction in educational access and attainment of education
(Akresh et al., 2011; Alderman et. al, 2006), the effects on educational outcomes
can also be heterogeneous across gender; in certain cases, exposure to violence
has had a larger negative effect on enrolment for girls (Shemyakina, 2010), whereas
in other instances conflict resulted in long-term effect on educational outcomes for
boys only (Justino et al.,, 2013). Violence disrupts school routines, increases
teacher and student absenteeism, and causes major psychological distress, which
in return may impact the performance of a student. As a consequence, once
violence is triggered, one can expect safety concerns and threats to individuals’
lives to dramatically increase, leading to potential adverse effects of violence on

key educational outcomes, such as test scores. The potential effects of violence
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on student learning can operate through both direct and indirect channels. The
direct channels can include school absenteeism and poor academic performance
at school due to a lack of focus associated with anxiety and fear, while indirect
channels can include disruptions to processes of learning from parents and
teachers who may experience problems themselves. Therefore, it is imperative to
study whether exposure to violence, which negatively impacts educational
outcomes and attainment through demand and supply side factors, also plays a
critical role in determining degree choices at university level, and hence shapes

career prospects and future earnings of an individual.

Therefore, the research question presented in this paper is, does conflict impact
choice of degree at university level? By using admission data from 2014 till 2016
from one of the largest universities of Pakistan, Institute of Business Administration
(IBA), we estimate whether students who were exposed to conflict applied to
university degrees differently compared to students who were not exposed to
conflict. Since the degree choices at IBA are clearly categorized as those that
require mathematics as a pre-requisite (MATHPREREQ) and those that do not
require mathematics as a pre-requisite (NONMATHPREREQ), we divide our sample
along those admission criteria to study the impact of conflict on degree choices.
In summary, we estimate whether students living in conflict-affected districts were
less likely to apply to MATHPREREQ degrees compared to NONMATHPREREQ
degrees, relative to students who lived in non-conflict-affected districts.
Supporting this comparison between degree choices that require mathematics as a
pre-requisite and those that do not is the existing literature on the efficacy of
school inputs routinely showing that mathematics achievement scores are more
sensitive than language scores to shocks to school environments (e.g., Hanushek
et al.,, 2010). Currie et al. (2001) speculate that this may be because children are
more apt to learn reading skills at home, which suggests that, to the extent that
violence caused absences, school closures, and displaced instructional time during
school days, it makes sense to see larger effects on mathematics achievement.
Another possible explanation through which violence effects test scores, especially
mathematics and science more than languages, include violence induced decline in
instructional time and decrease in school human resources by increasing temporary
school closing and teacher absenteeism. Monteiro et al. (2013) provide evidence
that students from schools which are exposed to violence perform worse on

standardized mathematics exams in the short run compared to students who are
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not exposed to violence. Hence, there exists a direct link that would suggest that
exposure to conflict could impact mathematics performance at school level which
in turn could impact the distribution of students applying to MATHPREREQ degrees
relative to NONMATHPREREQ degrees at university level.

We use two distinct treatments to define a district’s exposure to conflict, each
treatment being unique in terms of the time in student’s life the violence occurred,
which in turn played a critical role in determining the choice of degree at university
level. Our first treatment defines exposure to conflict as violence witnessed by a
student only during advance years of schooling i.e. during higher secondary level®.
As higher secondary schooling in Pakistan is for two years, our definition for
conflict-affected districts for the first treatment includes only those districts that
witness violence up till two academic years before the university entrance exam
date, and not before that, meaning only during the years a student was in higher
secondary schooling. Since our admission data is for 2014 till 2016, this would
indicate that students only witnessed violence between 2012 till 2014 respectively
and not before that. By using a linear probability model, and a probit model as a
robustness check, we instrument the probability of each district witnessing conflict,
and hence being part of the first treatment, to the travelling distance of each district
to the militant headquarter in Quetta®, and estimate whether students who lived in
conflict-affected districts applied for degrees differently than students who lived in
non-conflict-affected districts. We find that violence witnessed during higher
secondary years of schooling led to a decline in the likelihood that a student applied
to a MATHPREREQ degree compared to a NONMATHPREREQ degree. Students who
lived in conflict-affected districts were 10 per cent less likely to apply to a
MATHPREREQ degree relative to NONMATHPREREQ degree, compared to students
who lived in non-conflict districts. A gender wise breakup shows that boys who

lived in conflict-affected districts were 12 per cent less likely to apply to a

® Primary schooling in Pakistan is typically categorized from grade 1 till 5, middle schooling
from grade 6 till 8, secondary schooling from grade 9 till 10, and finally higher secondary
schooling from grade 11 till 12.

® Conflict in Pakistan during the first phase between 2007 till 2011 stemmed from the
militant’s headquarters in Wana. However, after the conflict was over and all tribal areas,
including Wana, were cleared of militants, the Taliban regrouped in Quetta to form a second
base of operation and conducted violent attacks from there. Hence, militancy in Pakistan
after 2011 stemmed from Quetta which served as a military stronghold and a training
ground for the Taliban.
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MATHPREREQ degree relative to boys who lived in non-conflict districts, whereas

no significant impact was found on degree choices of girls.

We then define our second treatment for exposure to conflict as violence witnessed
by a student only during the first stage of conflict in Pakistan between 2007 till
2011, at a time when all applicants for the university entrance exam would have
been in their primary, middle or secondary year of schooling. This means that a
student would have witnessed violence, if any, before starting higher secondary
year of schooling. Hence, our conflict-affected districts for the second treatment
include all those districts that witnessed violence during the conflict between 2007
till 2011, and then remained peaceful from 2011 onwards till the date of the
entrance exam between 2014 till 2016. By again using linear probability model,
and a probit model as a robustness check, we instrument the probability of each
district witnessing conflict during the first phase of conflict, and hence being part
of the second treatment, to the travelling distance of each district to the militant
headquarter in Wana, and estimate whether students who lived in conflict-affected
districts applied for degrees differently than students who lived in non-conflict-
affected districts. We find that violence witnessed during the first phase of conflict
during primary, middle or secondary year of schooling led to a decline in the
likelihood that a student applied to a MATHPREREQ degree compared to a
NONMATHPREREQ degree. Students who lived in conflict-affected districts were 36
per cent less likely to apply to a MATHPREREQ degree relative to NONMATHPREREQ
degree, compared to students who lived in non-conflict districts. A gender wise
breakup shows that boys who lived in conflict-affected districts were 38 per cent
less likely to apply to a MATHPREREQ degree relative to boys who lived in non-
conflict districts, whereas no significant effect was found on girls. Figure 18 below
shows the timeline of each treatment corresponding to the time period of exposure

to violence, and the level of schooling at which exposure occurred.
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Figure 20: Timeline of Each Treatment Corresponding to Level of Schooling and Admission

Admission

Treat. 1 2014 2015

Treat. 2 2007 till 2013

Schooling Primary Secondary Higher Sec. Exam
Admission 2015

Treat. 1 2013 2014

Treat. 2 2007 till 2012

Schooling | Primary Middle Secondary Higher Sec. Exam
Admission

Treat. 1 2012 2013

Treat. 2 2007 till 2011

Schooling Middle Secondary Higher Sec. |Exam

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

In summary, results for both are treatment suggest that students who witnessed
violence had a lower likelihood of applying to a MATHPREREQ degree compared to
a NONMATHPREREQ degree, relative to students who did not witness violence.
However, a gender-wise breakup of results suggests that the negative impact of
violence on the likelihood of applying to a MATHPREREQ degree is only observed
on boys, and not on girls. This disproportional impact of conflict on degree choices
of boys but not girls could be attributed to the change in labour market prospects
associated with each gender due to a violence-prone environment unfavourable for
employment opportunities. Although we do not have data on labour market
outcomes to test this explanation, the theory is in line with the existing literature
that suggests conflict often results in lower unemployment rates for men but not
for women (Kondylis, 2007). In Pakistan, women work primarily in the home or on
the farm, or stay at home after getting married at early ages. Their participation in
work outside these areas, particularly in formal employment, is extremely low.
Despite increases in recent years, female labour force participation in Pakistan, at
25 per cent is well below rates for countries with similar income levels and only
around 25 per cent of women with a university degree seek employment in the

formal sector (ADB, 2016). This suggests that girls seeking university education
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are not driven by labour market returns, or earnings. In such instances, conflict
would not result in a change in future labour market prospects for girls and perhaps
not alter the preference of degree choice at university level. However, the choice
of degree chosen for boys could be correlated with the expectations of the labour
market, and hence any violence deemed as a negative stimulus to lucrative
employment opportunities could alter the choice of degree chosen at university

level for boys.

The paper is structured as follows: Section 2 provides a review of the relevant
literature that exists on the impact of violence on test scores at school level and
the factors that impact choice of degree at university level. Section 3 describes the
datasets used for this research and Section 4 discusses the main identification
strategy applied for our estimations. Results and robustness checks are presented

in Section 5 and Section 6, while Section 7 concludes the paper.
2 Literature review

This section deals with two separate strands of literature that (i) deals with the
impact of conflict on educational outcomes, particularly test scores and (ii) deals
with the decision-making involved in choosing degree at university level.
Concerning the first set of literature, Monteiro et al. (2013) provide evidence that
students from schools exposed to violence in Rio de Janeiro perform worse on
standardized mathematics exams compared to students not exposed to violence.
By including year fixed effects, and cross-section controls, the results indicate that
heterogeneity in student, classroom and school characteristics played a limited role
in generating the observed correlation between violence and achievement in
mathematics. At the same time, no significant correlation is found between conflict
and language scores, which is not surprising given the common view that
performance in language is expected to be strongly associated with household
background and not school related characteristics. They also find evidence, that
for mathematics only, negative effect of violence increases with conflict intensity
and duration, and is most strong when conflict occurs in the months just before
the exam. The mechanism explained though which violence effected mathematics
scores included decline in instructional time, which affected learning in
mathematics more than languages, and decrease in school human resources by
increasing temporary school closing and teacher absenteeism. Additionally, using

time and school fixed effects that control for the endogeneity of violence, Haugan
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(2016) shows that each additional homicide occurring within 500 meters of a
school in Medellin, Colombia reduces student performance for a number of
academic subjects on a standardized exam. While it is impossible to rule out
the possibility that homicide exposure affects academic achievement via
psychological impacts on students, he concludes that overall the results are more
consistent with supply-side channels. Students and teachers may have been
extorted on their daily commute, teachers targeted for their roles as community
leaders, and schools often closed due to violence. Haugan estimates that each
additional homicide per year decreases results on various areas of the ICFES™
standardized exam. The common subjects that saw a decline in performance
included mathematics, science and critical reading. The results also indicate that
since the effect of homicides on exam scores shifts the entire distribution of scores
downwards, student migration did not drive the estimated negative effect of
homicides on exam scores. Moreover, Gershenson et al. (2015) provides evidence
that exposure to violent traumatic events, such as terrorism, random school
shootings, and community level violence in general have deleterious impacts on
the psychological development of children. This is reflected by depression,
aggressive behaviour, anxiety and stress, social and emotional problems, and
impaired cognitive development and academic achievement. Robust evidence is
provided in support of a causal relationship between community level shooting in
a school located in Virginia and third and fifth grade mathematics and reading
proficiency. The estimated effects on mathematics proficiency are the most robust
to conditioning on district trends. This is consistent with the previous literature on
the efficacy of school inputs that routinely shows that mathematics achievement
scores are more sensitive than language scores to shocks to school environments
(e.g., Hanushek et al., 2010).

Moving on to the second set of literature, Arcidiacono (2010) suggests that
amongst the many factors that impact the choice of degree chosen at university
level, chief amongst them is the standard economic model of schooling decision

that compares the returns to different majors with the costs associated with

'"The ICFES exam is administered prior to graduation in Colombian high school final
year, 11th or 12th. The exam evaluates five subjects; Critical Reading, Math, Social
Studies, Science and English. The ICFES test is nationally recognized as the most
important test since it can affect the possibilities that a student might have to be
accepted in Public and Private Colleges.
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completing them. Individuals tend to typically focus on their expected returns from
choosing a degree and compare them to alternative careers or occupations.
However, when comparing costs of schooling, the focus shifts towards a students’
ability to complete years of schooling in the most efficient and effective manner.
However, a standard cost-benefit analysis may not be the only factor behind choice
of degree at university level, with preference for degrees and prospects of labour
market return also playing a role in determining choice of degree. Turner et al.
(1999) find that within the arts, sciences, and engineering fields, differences
between boys and girls in choice of university major in the US have not lessened in
the past two decades. Using detailed data on choice of major and individual scores
on the Scholastic Aptitude Test (SAT), they examine the extent to which observed
differences between boys and girls reflect the effects of pre-college preparation (as
reflected in SAT scores), as contrasted with a show of other forces. One conclusion
they derive is that there is a widening divide between the life sciences and
mathematics/physical science fields in their relative attractiveness to boys and
girls. Differences in SAT scores account for only part of the observed gap, and an
array of residual forces-including differences in preferences, labour market
expectations, and gender-specific effects of the college experience account for the
main part of today's gender gaps in choice of academic major. Similarly, Tonin et
al. (2014) suggest that in many countries there is a considerable gender gap in
enrolment for bachelor degree in economics and investigate the sources of this gap
by looking in detail at the university admission process in the UK. By using
administrative data covering half of all university applications in UK they find no
evidence of universities discriminating against female applicants. However, they
do find that girls are less likely to apply for a bachelor’s degree in economics
to start with, even if once they apply their likelihood of enrolling is the same as for
boys. Girls are less likely to study mathematics in higher secondary schooling
and this may deter them from applying to study economics at the university level.
However, even among those who have studied mathematics, females are less likely
to apply than males, suggesting that differences in the choice of subjects at higher
secondary schooling cannot explain the whole gap. Moreover, studies have also
documented large differences in earnings across different university degrees. For
example, Grogger et al. (1995) find that one-quarter of the change in the university
wage premium for men was driven by a shift from low-paying degrees to high-
paying degrees. And, James et al. (1989) argue that “while sending your child to

Harvard appears to be a good investment, sending him to your local state university
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to do a degree in engineering, to take lots of mathematics, and preferably to attain
a high GPA, is an even better private investment.” Given these large earnings
differences across degrees, economists have tried to analyse the extent to which

students sort into degrees as a function of such differences.

Factors that influence a student’s choice of degree based on the cost-benefit
analysis can be categorized into three broad classifications: (i) student's
preparation and achievement at pre-university levels of education; (ii) an
individual's preferences for various courses of study, which may be encouraged by
parental and societal expectations; and (iii) the labour market prospects associated
with a given set of skills. This research is amongst the first that adds exposure to
conflict as a potential factor that may affect choice of degree at university level.
Till now no literature exists that links how conflict through its impact on test scores
could potentially affect the degree choices made at university level. We connect
the existing literature on impact of violence on test scores, and the factors the
effect choice of degree at university level, to try and estimate the impact of conflict
witnessed at school level on degree choices at university level. Secondly, although
it may seem comforting to find evidence that points towards the direct impact of
violence on test scores to be short-lived, this research shows that conflict
can have an indirect lasting impact on human capital accumulation and on future
earnings. This is because violence before crucial exam periods could impact test
scores and be an important determinant of university admissions, the choice of
degree chosen and the quality of university to which students have access to.
Hence, it is reasonable to assume that by impacting test scores, violence may
have an indirect long-term consequence for the education and labour market

outcomes of affected students.
3.1 Data
3.1 IBA admission tests

Data on individual-level scores for university entrance exams are obtained from one
of the largest (in terms of student body) and highest ranking universities in
Pakistan, Institute of Business Administration (IBA). Situated in the metropolitan
hub of the country, Karachi, and having a student body of over 6,000 individuals,
IBA is one of the only two business schools in Pakistan to be awarded the
certification of South Asian Quality System. The institute was established in 1955

as a purely business school, but gradually expanded to an interdisciplinary
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university with undergraduate, graduate and post- graduate programs covering
social sciences, management, mathematical sciences, law, computer sciences, and
economics. It achieved a degree awarding status in 1994. Table 46 below shows
a breakup of individuals who applied for IBA’s undergraduate entrance exams only,
in 8 different admission rounds (Rd.) between 2014 till 2016:

Table 47: Descriptive Analysis for Applicants Appearing for Entrance Exam

RD. 1 RD. 2 RD. 3 RD.4 | RD.5 RD.6 RD.7 | RD.S8
Admission Year 2014 2015 2016
Test Month NOV MAR JUN JUL MAR JUN JUL FEB
Total Applicants | 157 2034 2749 806 2044 2899 914 2244
Average Age 21.8 20.9 20.7 20.7 19.9 19.7 19.7 19.0
Male (%) 43.3 62.6 61.6 70.6 62.0 62.1 69.3 60.7
Districts
) 11 44 56 33 43 62 35 56
Applied
Non Con.
o 7 29 39 24 28 43 25 40
Districts
Conflict
o 4 15 17 9 15 19 10 16
Districts
Govt. School (%) | 46.5 38.8 49.6 50.3 39.6 49.6 58.1 40.1
BA, BA, ECO, BA, BA, ECO, BA,
Degrees' SS
ACF,SS ACF,SS CS ACF,SS ACF,SS CS ACF,SS

The above data requires attention on a few admission processes. Firstly, data for
This is

because the university initiated its social sciences (SS) program for the first time in

Round 1 indicates far fewer observations then the rest of the cycles.

2013 and conducted its first admission test for only SS degree in Round 1. In
subsequent admission rounds, the entrance exam for all undergraduate degrees,
including business administration (BBA), accounting & finance (ACF), economics &
mathematics (ECO), SS, and computer sciences (CS) were conducted at the same
time of the year. Secondly, although Table 1 suggests that individual’s applied for

the entrance exams from as many as 62 districts (out of 110) in Pakistan, majority

"' SS = Social Science, BA = Business Administration, ACF = Accounting and Finance, CS =
Computer Science, ECO = Economics & Mathematics
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of applications received were from Karachi. Out of 13,847 applicants, 10,936
were from Karachi. Thirdly, for our analysis we combine the admission cycles into
academic periods for which the students applied for the entrance exam. Therefore,
all admission tests between Aug-13 and July-14 were part of the academic year
2014 as students who graduated from higher secondary schooling by Aug-13
would have applied for that entrance exam. Similarly, all admission tests between
Aug-14 and July-15 were part of the academic year 2015 as students who graduated
from higher secondary schooling by Aug-14 would have applied for that entrance
exam. We assume that students apply in the academic test right after their

graduation from higher secondary schooling without any delay in academic year.
3.2 IBA entrance requirements
IBA has the following admission requirements for its degree choices:

Admissions to the business program, BBA, requires a Higher Secondary School
Certificate with a minimum of 65 per cent marks; or A’ Levels with a minimum of 2
‘B’s and 1 ‘C’ in three principal subjects such that there should be no grade less
than a ‘C’ across the three principal subjects; or American/Canadian High School
Diploma with a minimum of 80 per cent; or an International Baccalaureate with at
least 25 points out of 45. None of these requirements require mathematics as a

pre-requisite to apply to the university.

Admissions to the social science, SS, and accounting & finance, ACF, program
requires a Higher Secondary School Certificate with a minimum of 60 per cent
marks; or A’ Levels with a minimum of 1 ‘B’ and 2 ‘C’s in three principal subjects
such that there should be no grade less than a ‘C’ across the three principal
subjects; or American/Canadian High School Diploma with a minimum of 80 per
cent; or an International Baccalaureate with at least 24 points out of 45. None of
these requirements require mathematics as a pre-requisite to apply to the

university.

However, admissions to the economics & mathematics, ECO, and computer science,
CS, program requires a Higher Secondary School Certificate (with mathematics) with
a minimum of 60 per cent marks; or A’ Levels with a minimum of 1 ‘B’ and 2 ‘C’s
in three principal subjects (including mathematics) such that there should be no
grade less than a ‘C’ across the three principal subjects; or American/Canadian

High School Diploma with a minimum of 80 per cent; or an International
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Baccalaureate with at least 24 points out of 45. Hence, these two degrees require

mathematics as a pre-requisite to apply to the university.

In summary, degrees of SS, ACF and BB did not require mathematics as a pre-
requisite.  (NONMATHPREREQ) whereas degrees of ECO and CS required
mathematics as a pre-requisite (MATHPREREQ).

3.3 Restriction on age limit

For both our mechanisms to have an impact on conflict, we assume that students
applying to university exams have recently finished higher secondary schooling. In
Pakistan, primary school is completed at an average age of 11, followed by middle
school completion at the average age of 14, high school completion at an average
age of 16, and thus advance high school completion at an average of 19. A snap
shot of our data suggests that the average age of students applying to IBA is 20,
with 88 per cent of our sample size belonging to the age up till 22. To account for
late years of admissions and repetition of classes by students, we restrict our

sample till age 22.

It is important here to highlight the timeline of exposure to conflict of students
who applied to IBA between 2014 till 2016. For our first treatment of conflict-
affected districts, since we are only interested in the impact of conflict witnessed
during higher secondary schooling, which is schooling up till two years before the
university entrance exam, we only observe violence witnessed between 2011 till
2013 for higher secondary schooling between 2013 till 2015 respectively. This
would suggest students who applied for the entrance exam in 2016 would have
only experienced violence, if any, during their higher secondary year of schooling,
from 2013 till 2015 and not before that. Similarly, all those students who applied
for the entrance exam in 2015 would have only experienced violence, if any, during
their higher secondary year of schooling, from 2012 till 2014 and not before that.
Finally, students who applied for the entrance exam in 2014 would have only
experienced violence, if any, during their higher secondary year of schooling, from
2011 till 2013 and not before that. None of these students would have experienced
any violence prior to their two years of higher secondary schooling, including the
time period of the first phase of conflict from 2007 till 2011.

For our second treatment of conflict-affected districts, we hypothesize that

students witnessed violence, if any, during the first phase of conflict between 2007
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till 2011, which in return coincides with students being exposed to violence before
the start of their higher secondary schooling i.e. during primary, middle or
secondary schooling. All those students who applied for admissions in 2016 would
have typically started their higher secondary schooling from 2013, all those
students who applied to university in 2015 would have typically started their higher
secondary schooling from 2012, and all those students who applied to university
in 2014 would have started their higher secondary schooling from 2011. Hence,
our entire sample for the first treatment would have witnessed violence during the
first phase of conflict, if any, corresponding to exposure to violence during primary,

middle or secondary schooling.
3.4 Conflict

Exam scores obtained from IBA are linked to the second set of data, on conflict,
gathered and published by the South Asia Terrorism Portal (SATP). Data on Pakistan
is collected by the SATP based on news resources and official government
documents. The data acquired from this portal includes ‘total civilian casualties in
Pakistan’ from 2013, one year prior to our first academic cycle data 2014, till 2015,
one year prior to our last academic cycle data, 2016. Since existing literature
suggests that the impact of violence on students test scores is only in the short
run, we expect conflict only up to one academic year prior to the test date to impact
test scores in that year. Therefore, we expect students who applied to university
in the academic time period 2014 would have only been affected by conflict that
took place in academic time period 2013. Similarly, students who applied to
university in the academic period 2014 would have only been affected by conflict
that took place in academic period 2014. Figure 1 below shows the total number
of districts from which students applied for, for the entrance exam at IBA, which
were affected and not affected by conflict between academic years 2013 and 2015,
which in return impacted student degree choices in academic years from 2014 till
2016:
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Figure 21: Breakdown of Number of Districts from which Students Applied from
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3.4 Distances from militant headquarters in Wana and Quetta

Conflict in Pakistan stemmed from the insurgency that brewed in its tribal areas
neighbouring Afghanistan. With the invasion of Afghanistan by NATO allies in 2002
and the state of Pakistan joining the allies, insurgency in bordering tribal areas of
Pakistan started as early as 2005. The extremely porous Pakistan-Afghanistan
border allowed for free movement of militants across the two countries. Armed
conflict between the militants and the state of Pakistan officially broke out with the
collapse of the third and last peace accord between Taliban and the Pakistani
security forces, the Waziristan Accord, in July 2007 following a siege by the
militants of a militant-stronghold mosque in Pakistan’s capital, Islamabad. This
resulted in the establishment of Tehreek-e-Taliban Pakistan (TTP), a branch of
Taliban focused on militancy and resistance in Pakistan, with headquarters situated
in the tribal area, Wana, located in South Waziristan, Pakistan. Since the militants’
base of operation and training camps were situated in tribal Wana, South
Waziristan, conflict witnessed in Pakistan between 2007 till 2011 was viewed as
being controlled by militants in Wana. Therefore, we calculate the distance of each
district, from its capital, to the militant’s headquarters in Wana and measure the
probability of a district witnessing conflict between 2007 till 2011 in Pakistan being
associated with the geographical proximity of the district from Wana. Using Google
Maps, we calculate travelling distances of each district from its capital to the

militants’ headquarters in Wana, South Waziristan.
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Soon after Pakistan army and NATO forces cleared all tribal areas of Pakistan from
Taliban rule, and recaptured districts earlier captured by militants and used as
headquarters and training grounds, the militant leaders from Afghanistan and the
tribal areas of Pakistan infiltrated into Pakistan’s southern Balochistan Province.
The leaders along with their senior aides quickly transformed Balochistan’s capital
of Quetta as their safe haven due to the geographical proximity with Afghanistan
and also the cultural similarities it shared with the neighbouring region. Quetta, is
a frontier city that is approximately a three-hour drive from Kandahar city in
Afghanistan. Kandahar has long been considered the hub of Taliban activity and
served as the capital of Taliban administration between 1994 till 2001. The
militants regrouped to form a second militant organization in 2012 in Quetta,
called the The Quetta Shura (TQS), an affiliate of Al-Qaeda, considered to be the
intellectual and ideological underpinning of the Taliban insurgency in Afghanistan
and identified as the Taliban government-in-exile. TQS was a 10-member council
of senior Taliban leadership, who devise military, political, religious and
intelligence strategies that are then executed by Taliban fighters mostly in southern
Afghanistan and Pakistan. Several Al-Qaeda and Taliban leaders who were part of
TQS have been tracked or arrested in and around Quetta. Pakistan continued to
regularly face harsh retaliation from the militants who conducted violent attacks
operated from Quetta and easily escaped through the porous Pakistan-Afghanistan
border into pockets of tribal jurisdictions. Between 2007 till 2011, gains made by
the militants in north-west Pakistan, and the war against militants in that area kept
the focus of the insurgency away from the growing militancy in Quetta. However,
with the clearing of the north-west areas in 2011, the focus shifted back to
Balochistan where till today, Pakistan has conducted several military operations

against militants.

Quetta serves as a hub of providing a ready supply of young men prepared to fight
in Afghanistan and Pakistan. Most of these men are recruited at the refugee camps
around Quetta, trained in militant turned safe-houses in the city or near the border,
and then shifted to Afghanistan for fighting against U.S. and NATO forces. Taliban
leaders find easily accessible shelter in these camps, including the famous Jangal
Pir Alizai and Surkhab camps, which have been the centre of terrorist havens and
training grounds for the militants. The areas in and near Quetta that stretch toward
the border with Afghanistan have sprawling religious seminaries, some of which

are used for inciting violence against civilians in Afghanistan and Pakistan. In
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Balochistan, there are around 1,300 madrasas among which ‘Madrasa Arabia’ and
‘Matlu’ul Uloomul Arabia Nizamia’ in Quetta have been popular for recruiting

fighters for militancy.

Since the TQS base of operation and training camps were situated in Quetta after
2011, militancy and violence witnessed in Pakistan from 2011 onwards was viewed
as being controlled by militants in Quetta. Therefore, using Google Maps, we
calculate the distance of each district, from its capital, to the Al-Qaeda headquarters
in Quetta and measure the probability of a district witnessing conflict from 2011
onwards in Pakistan being associated with the geographical proximity of the district

from Quetta.
4  Econometric model
4.1 Two distinct treatments for exposure to conflict

We try to estimate the impact of conflict on university level degree choices by
comparing degree preferences of students who lived in conflict-affected districts
with those who lived in non-conflict-affected districts. By instrumenting the
occurrence of conflict on the distance of each district from the militants’
headquarters, and using a linear probability model, we estimate whether students
belonging to conflict-affected districts compared to non-conflict-affected districts
were less likely to apply to MATHPREREQ degrees relative to NONMATHPREREQ
degrees. We club all those degrees that required mathematics as a pre-requisite at
IBA, namely ECO and CS, into MATHPREREQ, and all those degrees that did not
require mathematics as a pre-requisite, namely BBA, ACF and SS as
NONMATHPREREQ. We estimate:

CONFLICT = a + vy DISTANCE, + YEAR F.E. + EDUTYPEF.E. + X" + ¢ |

DEGREE , = a + 6 CONFLICT, + YEAR F.E. + EDUTYPE F.E. + X’ +¢ .

We identify two distinct conflict-affected treatments, CONFLICT, instrumented to
their own unique travelling distance from the militant headquarters measured by
DISTANCE,. Our first treatment CONFLICT  defines exposure to conflict as violence
witnessed by a district d only during higher secondary schooling of a student. Since
our sample is from admission process between 2014 till 2016, this means that the
treatment includes only those districts that witnessed violence during academic

years 2011 till 2013 respectively when students were in higher secondary
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schooling, but remained peaceful before that. Students who would have applied
for university in academic year 2014 would have finished their higher secondary
schooling by academic year 2013 which means they would have started higher
secondary schooling by 2011. Students who would have applied for university in
academic year 2015 would have finished their higher secondary schooling by
academic year 2014 which means they would have started higher secondary
schooling by 2012. Finally, students who would have applied for university in
academic year 2016 would have finished their higher secondary schooling by
academic year 2015 which means they would have started higher secondary
schooling by 2013. Therefore, CONFLICT  is a binary variable that takes a value
equals to 1 if a student belonged to a district d that withessed violence only during
higher secondary schooling and not before that. The binary variable takes a value
equals to 0 if the student belonged to a district d that remained peaceful up until
the date of the entrance exam. Since the militants’ base of operation and training
camps after the first phase of conflict were situated in Quetta, conflict witnessed
in Pakistan after 2011 was viewed as being controlled by militants in Quetta.
Hence, we instrument the occurrence of conflict between 2011 till 2013 in each
district d for the first treatment to be dependent on the geographical proximity of
that distance from Quetta, measured by DISTANCE,.

Our second treatment CONFLICT, defines exposure to conflict as violence
witnessed by a district only during the first stage of conflict in Pakistan between
2007 till 2011 and remaining peaceful from 2011 onwards till the date of the
entrance exam between 2014 till 2016. All those students who applied for
university between 2014 till 2016 would have been in primary, middle or secondary
school during the first phase of conflict. This means that a student belonging to
this treatment would have witnessed violence, if any, before starting higher
secondary year of schooling. Therefore, CONFLICT is a binary variable that takes
a value equals to 1 if a student belonged to a district d that witnessed violence only
during the first phase of conflict and not after that. The binary variable takes a
value equals to O if the student belonged to a district d that remained peaceful
throughout the first phase of conflict and up till the date of the entrance exam.
Since the militants’ base of operation and training camps during the first phase of
conflict were situated in tribal Wana, South Waziristan, conflict witnessed in
Pakistan between 2007 till 2011 was viewed as being controlled by militants in

Wana. Hence, we instrument the occurrence of conflict in each district d for the
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first treatment to be dependent on the geographical proximity of that distance from
Wana, measured by DISTANCE..

DEGREE , is the response measure of the outcome variable, representing the choice
of degree of student i belonging to district d at time t, where t is between academic
year 2014 till 2016. This variable is equals to 1 if a student applied to MATHPREREQ
degree and equals 0 if a student applied to NONMATHPREREQ degree.

include time variant fixed effects, YEAR F.E., and fixed effects of whether a student

We also

attended private or public school, EDUTYPE F.E. Due to the limitation of the data
we do not have any district-level school characteristics as controls but using
EDUTYPE fixed effects could exploit within-school variation over time and
potentially remove omitted variable bias. X’ are a set of controls including age,
national-level normalized overall test scores and population density growth of each
district d. € is the error term. Table 47 below shows the breakdown of districts

which belonged to either treatment for each admission year.

Table 48: Districts in Treatment Group, Control Group and Omitted

Admission Cycle 2014 2015 2016
Definition of Conflict Treat. 1 Treat. 2 Treat. 1 Treat. 2 | Treat. 1 Treat. 2
Number of Districts 98 98 100 100 104 104
Conflict-Affected Districts 14 14 14 8 14 6
Conflict-Free Districts 19 19 17 17 14 14
Omitted Districts 65 65 69 75 76 84

Our estimation strategy poses an identification challenge for each one of our
treatments. Since each treatment is unique in identifying the time period during
which a district was exposed to conflict, a separate instrument is to measure the
probability of a district witnessing conflict. Each instrument is clearly able to
capture the changing nature of the conflict, allowing for the two treatments to be
independent of each other. Our first treatment defines exposure to conflict as
violence witnessed by a district only during higher secondary schooling from 2011
till 2013. This time period coincides with violence witnessed during the second
phase of conflict which started after 2011. Since the militants’ base of operation
and training camps during the second phase of conflict were situated in Quetta,
conflict witnessed in Pakistan from 2011 onwards was viewed as being controlled
by militants in Quetta. Hence, for the first treatment, we instrument the occurrence
of conflict in each district during higher secondary schooling between 2011 and

2013 to be dependent on the geographical proximity of that distance from Quetta.
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This means that our first treatment only includes districts that witnessed conflict
between 2011 till 2013 and not before. Any district that witnessed conflict before

that time period is excluded from the estimation.

Our second treatment defines exposure to conflict as violence witnessed by a
district only during primary, middle or secondary schooling from 2007 till 2011.
This time period coincides with violence witnessed during the first phase of conflict
which started in 2007 and ended in 2011. Since the militants’ base of operation
and training camps during the first phase of conflict were situated in Wana, conflict
witnessed in Pakistan from 2007 till 2011 onwards was viewed as being controlled
by militants in Wana. Hence, for the second treatment, we instrument the
occurrence of conflict in each district during primary, middle or secondary
schooling between 2007 and 2011 to be dependent on the geographical proximity
of that distance from Wana. This means that our second treatment only includes
districts that witnessed conflict between 2007 till 2011 and not after. Any district

that witnessed conflict after that time period is excluded from the estimation.

While each instrument clearly capturing the impact of a different phase of conflict,
it also restricts our sample size by omitting districts that do not fall under either
treatments. As shown in Table 47, the major proportion of districts are excluded
from our estimation for either treatments. This is because for either treatments we
want a district to be only exposed to conflict in one phase of conflict and remain
peaceful in the other phase of conflict. In that way we are able to measure the
impact of the specific phase of conflict on enrolment rates only. However, most
districts that witnessed conflict in Pakistan were those that continued to witness
violence across the two phases of conflict. Hence, those districts are excluded from
the estimation, leading to a substantial drop in the sample size. The omission of
these districts could likely lead to the issue of selection bias, and may affect the
reliability of the results. This is because the omission of districts that did not fall
into the treatment group could introduce a bias in such a way that randomization
is not achieved, thereby ensuring that the sample obtained is not a representative

of the total sample intended to be analysed.
4.2 Possible mechanism for each treatment impacting degree choices

There are several possible mechanisms through which each of our treatment for
exposure to conflict could have impacted degree choices related to mathematics at

university level. These include decline in labour market prospects in districts that
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witnessed violence along with increase in job market uncertainty, reduction in
supply side factors such as number of teachers available to teach mathematics,
decline in demand side factors such as students performing worse in mathematics
in school and hence opting out from choosing mathematics as a subject at school,
and migration of students away from districts exposed to violence. However, due
to the limitation of the data, we are unable to test for all of these possible
mechanisms and focus only on how conflict would have impacted student
performance in mathematics during school years, which in return would have
discouraged students from applying to university for degrees that required
mathematics as a pre-requisite. For each of our treatment, we provide a distinct
mechanism through which conflict could have impacted choice of degree at

university level. We estimate:
CONFLICT,= o + v, DISTANCE, + YEAR F.E. + EDUTYPE F.E. + X’ + ¢
PERFORMANCE, , = o + &6 CONFLICT, + YEAR F.E. + EDUTYPEF.E. + X’ + ¢ |

Using the same definitions to identify our two distinct conflict-affected treatments,
CONFLICT,, we find the impact of exposure to conflict on mathematics scores of
students at entrance exam. Since we do not have data of student performance
during school years, we use the normalized scores of students in the mathematics
section of the entrance exam as a proxy for student’s ability in mathematics at
school level. Under the first treatment, violence witnessed during higher secondary
schooling would have led to a poorer performance by students in subjects such as
mathematics which in turn would have discourage students from applying to
degrees that require mathematics as a pre-requisite. These students would have
studied mathematics at higher secondary level and would be eligible to apply for
MATHPREREQ degrees, but their low performance in mathematics would have
discouraged them from applying to degrees that require mathematics as a pre-
requisite. Hence, for the mechanism under the first treatment, we measure the
impact of violence witnessed during the higher secondary schooling on
performance of mathematics. Under the second treatment, conflict experienced
during primary, middle or secondary school years during the first phase of conflict
could have led to a lower performance in mathematics, thus discouraging students
from taking mathematics at higher secondary level, which in return would not have
allowed them to be eligible for university degrees that require mathematics as a

pre-requisite. Or, even if students would have studied mathematics at higher
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secondary level, the negative impact of violence during schooling would have
resulted in students not choosing degrees that required mathematics as a pre-
requisite. Hence, for the mechanism under the second treatment, we measure the
impact of violence witnessed during the first phase of conflict on performance of
mathematics. PERFORMANCE  is the outcome variable measuring the national-
level normalized mathematics score of student i belonging to district d at time t,

where t is between academic year 2014 till 2016.
5 Results
5.1 Results for impact of conflict on degree choices

We provide results for our first treatment that violence witnessed during higher
secondary year of schooling would have affected the degree choices of students.
By using a linear probability model and instrumenting for occurrence of violence to
the geographical proximity of each district to the militant headquarters in Quetta,
we estimate whether students belonging to conflict-affected districts relative to
non-conflict-affected districts were less likely to apply to MATHPREREQ degrees
compared to NONMATHPREREQ degrees. The results for the first treatment are

presented below:
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Table 49: Impact of Conflict during Higher Secondary Schooling on Degree Choices of all Students

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.001***  -0.001***  -0.001** -0.001*** -0.001***  -0.001%**

(0.0004) (0.0004) (0.0004) (0.0004) (0.0003) (0.0003)

F-Test 9.89 7.08 4.72 3.57 7.24 9.89
SECOND STAGE:

CONFLICT -0.06 -0.07 -0.07 -0.07 -0.11%* -0.10*
(0.06) (0.06) (0.06) (0.06) (0.05) (0.05)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 374 374 374 372 372 372

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1

The results in Table 49 above suggest that students living in conflict-affected
districts were less likely to apply to MATHPREQ degrees compared to students living
in non-conflict districts. Without any controls, column (1) of Table 49 above
suggests that students who lived in conflict-affected districts were 6 per cent less
likely to apply to MATHPREQ degrees compared to students who lived in non-
conflict-affected districts. Once controlled for year and education-type fixed
effects, and for age, normalized overall test scores and population growth of each
district, column (6) shows that students who lived in conflict districts were 10 per
cent less likely to apply to MATHPRERQ degrees relative to NONMATHPREREQ
degrees, compared to students who lived in non-conflict-affected districts. The
results are significant at the 10 per cent level. Moreover, when we change our
estimation specification from a linear probability model to a probit model, as shown

in Table 61 of section 6.1, the magnitude and significance of the coefficients
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remain the same. Lastly, we try to eliminate the possibilities that the impact of
conflict on degree choices was due to factors other than schooling. Although we
do not have data on district level characteristics, or on labour market outcomes,
we provide an estimate of our results for a subsample of students who were above
the age of 22 therefore applied to university not graduating recently from school.
The results for our first treatment in Table 67 of robustness check 6.2 suggests
that applicants who lived in conflict-affected districts and were above the age of 22
were only 2 per cent less likely to apply to MATHPREREQ degrees relative to
NONMATHPREREQ degrees as below, compared to applicants who lived in non-
conflict-affected districts, the results being insignificant. This suggest that degree
choices of older applicants living in conflict-affected districts who did not recently
graduate from higher secondary school and applied to university had similar degree
preference to applicants living in non-conflict-affected districts. However, the low
sample size of only 42 observations for this subsample could have resulted in the
estimates being biased. We provide gender specific result of our first treatment of

conflict on degree choices of boys below:
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Table 50: Impact of Conflict during Higher Secondary Schooling on Degree Choices of Boys Only

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.001***  -0.001***  -0.001** -0.001*** -0.001***  -0.001%**

(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0.0004)

F-Test 8.14 5.71 4.72 2.77 6.70 6.92
SECOND STAGE:

CONFLICT -0.09 -0.10 -0.09 -0.08 -0.12%* -0.12%*
(0.06) (0.07) (0.06) (0.06) (0.06) (0.06)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 312 312 312 310 310 310

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1

The results in Table 50 above suggest that boys living in conflict-affected districts
were less likely to apply to MATHPREQ degrees relative to NONMATHPREREQ
degrees, compared to boys living in non-conflict-affected districts. Without any
controls, column (1) of Table 50 above shows that boys who lived in conflict-
affected districts were 9 per cent less likely to apply to MATHPREQ degrees
compared to boys who lived in non-conflict-affected districts. Once controlled for
year and education-type fixed effects, and for age, normalized overall test scores
and population growth of each district, column (6) shows that boys who lived in
conflict districts were 12 per cent less likely to apply to MATHPRERQ degrees
relative to NONMATHPREREQ degrees, compared to boys who lived in non-conflict-
affected districts. The results are significant at the 5 per cent level. Moreover,
when we change our estimation specification from a linear probability model to a

probit model, as shown in Table 62 of section 6.1, the magnitude and significance
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of the coefficients remain the same. We provide gender specific result of our first

treatment of conflict on degree choices of girls below:

Table 51: Impact of Conflict during Higher Secondary Schooling on Degree Choices of Girls Only

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.002***  -0.002***  -0.001*** -0.001*** -0.002***  -0.002%**

(0.0005) (0.0005) (0.0004) (0.0005) (0.0003) (0.0003)

F-Test 10.17 6.99 5.06 5.22 12.00 6.92
SECOND STAGE:

CONFLICT -0.05 -0.06 -0.06 -0.09 -0.07 -0.06
(0.14) (0.14) (0.14) (0.13) (0.14) (0.14)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 62 62 62 62 62 62

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1

The results in Table 51 above suggest that girls living in conflict-affected districts
were less likely to apply to MATHPREQ degrees compared to girls living in non-
conflict-affected districts, but the results are not significant. Once controlled for
year and education-type fixed effects, and for age, normalized overall test scores
and population growth of each district, column (6) shows that girls who lived in
conflict districts were 6 per cent less likely to apply to MATHPRERQ degrees relative
to NONMATHPREREQ degrees, compared to girls who lived in non-conflict-affected
districts. However, the results are not significant. This suggests a weak correlation
between exposure to conflict in higher secondary schooling and degree choices for

girls. Even when we change our estimation specification from a linear probability
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model to a probit model, as shown in Table 63 of section 6.1, the magnitude and

significance of the coefficients remain the same.

In summary, results for our estimation for the first treatment of conflict-affected
districts suggest that students who lived in conflict-affected districts were 10 per
cent less likely to apply to a MATHPREREQ degree relative to NONMATHPREREQ
degree, compared to students who lived in non-conflict districts. A gender wise
breakup shows that boys who lived in conflict-affected districts were 12 per cent
less likely to apply to a MATHPREREQ degree relative to boys who lived in non-
conflict districts, whereas no significant impact was found on degree choices of
girls. The disproportional impact of conflict on degree choices of boys but not of
girls could be attributed to the change in labour market prospects associated with
each gender due to a violence. Although we do not have data on labour market
outcomes to test our explanation, the theory is in line with the existing literature
that suggests conflict often results in higher unemployment rates for men but not
for women (Kondylis, 2007). In Pakistan, women work primarily in the home or on
the farm, or stay at home after getting married at early ages. Their participation in
work outside these areas, particularly in formal employment, is extremely low.
Despite increases in recent years, female labour force participation in Pakistan, at
25 per cent is well below rates for countries with similar income levels and only
around 25 per cent of women with a university degree seek employment in the
formal sector (ADB, 2016). This suggests that girls seeking university education
are motivated rather by the social returns of university education rather than
economic returns. In such instances, conflict would not result in a change in future
labour market prospects and might not alter the preference of degree at university
level. However, the choice of degree chosen by boys might be correlated with the
expectations of the labour market. Hence, violence could be deemed as a negative
stimulus towards lucrative employment opportunities, and thus altering the choice

of degree chosen at university level.

We now provide results for our second treatment that suggests that violence
witnessed in the first phase of conflict during primary, middle or secondary
schooling would have also affected the degree choices of students. By using a
linear probability model and instrumenting for occurrence of violence to the
geographical proximity of each district to the militant headquarters in Wana, we
estimate whether students belonging to conflict-affected districts relative to non-

conflict-affected districts were less likely to apply to MATHPREREQ degrees
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compared to NONMATHPREREQ degrees. The results for the second treatment are

presented below:

Table 52: Impact of Conflict from 2007-2011 during School Years on Degree Choices of all Students

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.001***  -0.001***  -0.001**  -0.001*** -0.001***  -0.001%**

(0.0002) (0.0002) (0.0003) (0.0003) (0.0003) (0.0003)

F-Test 9.89 4.97 3.33 2.56 2.41 5.55
SECOND STAGE:

CONFLICT -0.21%%* -0.20%%* -0.31%* -0.34** -0.35%* -0.36%*
(0.07) (0.07) (0.14) (0.16) (0.14) (0.14)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 246 246 243 241 241 241

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1

The results in Table 52 above suggest that students living in conflict-affected
districts were less likely to apply to MATHPREQ degrees compared to students living
in non-conflict districts. Without any controls, column (1) of Table 52 above shows
that students who lived in conflict-affected districts were 21 per cent less likely to
apply to MATHPREQ degrees compared to students who lived in non-conflict-
affected districts. Once controlled for year and education-type fixed effects, and
for age, normalized overall test scores and population growth of each district,
column (6) shows that students who lived in conflict districts were 36 per cent less
likely to apply to MATHPRERQ degrees relative to NONMATHPREREQ degrees,
compared to students who lived in non-conflict-affected districts. The results are

significant at the 5 per cent level. Moreover, when we change our estimation
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specification from a linear probability model to a probit model, as shown in Table
64 of section 6.1, the likelihood of students living in conflict-affected districts
applying to MATHPRERQ degrees relative to NONMATHPREREQ degrees, compared
to students who live in non-conflict-affected districts, declines by 40 per cent. The
results are significant at the 1 per cent level. Lastly, the results for our second
treatment in Table 68 of robustness check 6.2 suggests that applicants who lived
in conflict-affected districts and were above the age of 22 were 11 per cent less
likely to apply to MATHPREREQ degrees relative to NONMATHPREREQ degrees,
compared to applicants who lived in non-conflict-affected districts, but the results
are not significant. The weak correlation could be due to the low sample size of
only 23 observations leading to inconsistent estimates. We provide gender specific

result of our second treatment of conflict on degree choices of boys below:

Table 53: Impact of Conflict from 2007-2011 during School Years on Degree Choices of Boys Only

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.001***  -0.001***  -0.001%* -0.001** -0.001** -0.001**

(0.0002) (0.0002) (0.0003) (0.0003) (0.0003) (0.0003)

F-Test 9.18 4.89 3.33 2.57 2.49 3.51
SECOND STAGE:

CONFLICT -0.18%* -0.18%* -0.30%* -0.34** -0.36%* -0.38%*
(0.09) (0.09) (0.15) (0.16) (0.15) (0.16)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 213 213 211 209 209 209

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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The results in Table 53 above suggest that boys living in conflict-affected districts
were less likely to apply to MATHPREQ degrees relative to NONMATHPREREQ
degrees, compared to boys living in non-conflict districts. Without any controls,
column (1) of Table 53 above shows that boys who lived in conflict-affected districts
were 18 per cent less likely to apply to MATHPREQ degrees compared to boys who
lived in non-conflict-affected districts. Once controlled for year and education-type
fixed effects, and for age, normalized overall test scores and population growth of
each district, column (6) shows that boys who lived in conflict-affected districts
were 38 per cent less likely to apply to MATHPRERQ degrees relative to
NONMATHPREREQ degrees, compared to boys who lived in non-conflict-affected
districts. The results are significant at the 1 per cent level. Changing our
estimation from a linear probability model to a probit model, as shown in Table 65
of section 6.1, the likelihood of boys who lived in conflict-affected districts applying
to MATHPRERQ degrees relative to NONMATHPREREQ degrees, compared to boys
who lived in non-conflict-affected districts declined by 42 per cent. We provide

gender specific result of our second treatment on degree choices of girls below:
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Table 54: Impact of Conflict from 2007-2011 during School Years on Degree Choices of Girls Only

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.001***  -0.001***  -0.001*** -0.002*** -0.002%** -0.001**

(0.0003) (0.0003) (0.0004) (0.0005) (0.0004) (0.0005)

F-Test 9.50 4.74 7.14 22.28 10.27 19.28
SECOND STAGE:

CONFLICT -0.24* -0.20 -0.11 -0.04 -0.06 -0.06
(0.13) (0.15) (0.20) (0.21) (0.23) (0.32)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 33 33 32 32 32 32

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1

The results in Table 54 above suggest that girls living in conflict-affected districts
were less likely to apply to MATHPREQ degrees compared to girls living in non-
conflict-affected districts, the results being significant at 10 per cent level.
However, once controlled for year and education-type fixed effects, and for age,
normalized overall test scores and population growth of each district, column (6)
shows that girls who lived in conflict-affected districts were 6 per cent less likely to
apply to MATHPRERQ degrees relative to NONMATHPREREQ degrees, compared to
girls who lived in non-conflict-affected districts. The results are no longer
significant suggesting a weak correlation between exposure to conflict during
school years and degree choices of girls. Moreover, when we change our estimation
from a linear probability model to a probit model, as shown in Table 66 of section

6.1, the magnitude and significance of the coefficients remain the same.
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In summary, results for our estimation for the second treatment of conflict-affected
districts suggest that students who lived in conflict-affected districts were 36 per
cent less likely to apply to a MATHPREREQ degree relative to NONMATHPREREQ
degree, compared to students who lived in non-conflict-affected districts. A gender
wise breakup shows that boys who lived in conflict-affected districts were 38 per
cent less likely to apply to a MATHPREREQ degree compared to boys who lived in
non-conflict-affected districts, whereas no significant impact was found on degree
choices of girls. This again suggests a disproportionate impact of conflict on
degree choices of boys, which could be attributed to the disproportional labour

market prospects for boys and girls in Pakistan.

5.2 Results for mechanisms through which conflict impacts degree

choices

We now provide results for the mechanism for our first treatment suggesting that
violence during higher secondary schooling could have lowered student
performance in mathematics, which in turn would have discouraged students from
applying to degrees at university level that required mathematics as a pre-requisite.

The results for the mechanism affecting first treatment are presented below:

122



Chapter 3

Table 55: Impact of Conflict during Higher Secondary Schooling on Maths. Scores of all Students

OUTCOME VARIABLE= M (2) 3) (4) (5) (6)
MATHS. SCORES

FIRST STAGE:

DISTANCE -0.001%**  -0.001***  -0.001%** -0.001** -0.001** -0.0017#**
(0.0004) (0.0004) (0.0004) (0.0004) (0.0003) (0.0003)

SECOND STAGE:

CONFLICT -0.76** -0.77%* -0.75%* -0.58%* -0.74%** -0.77%%*
(0.36) (0.35) (0.36) (0.29) (0.27) (0.27)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
ENG. SCORE NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
F-TEST 9.99 6.91 4.60 3.51 8.68 9.90
CLUSTER DISTRICT  DISTRICT DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 371 371 371 371 371 371

Standard errors in parentheses

***p<0.01, **p<0.05, *p<0.1

The results in Table 55 above suggest that students who lived in conflict-affected
districts scored 0.76 normalized marks lower in mathematics than students who
lived in non-conflict-affected districts. The results are significant at the 5 per cent
level. Once controlled for year and education-type fixed effects, and for age,
normalized english scores as a base estimate, and population growth of each
district, column (6) shows that students living in conflict-affected districts scored
0.77 normalized mathematics marks lower than students living in non-conflict-
affected districts. The results are significant at a 1 per cent level. We provide
gender specific result of the mechanism behind the first treatment of conflict on

degree choices of boys below:
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Table 56: Impact of Conflict during Higher Secondary Schooling on Maths. Scores of Boys Only

OUTCOME VARIABLE= M (2) 3) (4) (5) (6)
SCORES

FIRST STAGE:

DISTANCE -0.001%**  -0.001***  -0.001%** -0.001** -0.001** -0.001#**

(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0.0004)
SECOND STAGE:

CONFLICT -0.65% -0.67* -0.69* -0.46 -0.62%* -0.64**
(OUTCOME=MATH) (0.39) (0.38) (0.40) (0.32) (0.29) (0.29)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
ENG SCORE NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
F-TEST 8.04 5.54 3.68 2.79 7.25 7.05
CLUSTER DISTRICT  DISTRICT DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 309 309 309 309 309 309

Standard errors in parentheses

***p<0.01, **p<0.05, *p<0.1

Our results in Table 56 above suggest that boys who lived in conflict-affected
districts scored 0.65 normalized marks lower in mathematics than boys who lived
in non-conflict-affected districts. The results are significant at the 10 per cent
level. Once controlled for year and education-type fixed effects, and for age,
normalized english scores as a benchmark estimate, and population growth of
each district, column (6) shows that boys living in conflict-affected districts scored
0.64 normalized mathematics marks lower than boys living in non-conflict-
affected districts. The results are significant at a 5 per cent level. We provide
gender specific result for the mechanism behind our first treatment of conflict on

degree choices of girls below:
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Table 57: Impact of Conflict during Higher Secondary Schooling on Maths. Scores of Girls Only

OUTCOME VARIABLE= M (2) 3) (4) (5) (6)
SCORES

FIRST STAGE:

DISTANCE -0.002%**  -0.002%**  -0.001*** -0.001*** -0.002***  -0.002%**

(0.0005) (0.0005) (0.0004) (0.0004) (0.0003) (0.0003)
SECOND STAGE:

CONFLICT -0.80% -0.83* -0.76* -0.76* -1.19%** -1.24%%*
(OUTCOME=MATH) (0.44) (0.43) (0.42) (0.40) (0.28) (0.30)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
ENG SCORE NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
F-TEST 10.17 6.99 5.06 3.69 12.51 11.44
CLUSTER DISTRICT  DISTRICT DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 62 62 62 62 62 62

Standard errors in parentheses

***n<0.01, **p<0.05, *p<0.1

Our results in Table 57 above suggest that girls who lived in conflict-affected
districts scored 0.80 normalized marks lower in mathematics than girls who lived
in non-conflict-affected districts. The results are significant at the 10 per cent level.
Once controlled for year and education-type fixed effects, and for age, normalized
english scores as a benchmark estimate, and population growth of each district,
column (6) shows that girls living in conflict districts scored 1.24 normalized
mathematics marks lower than girls living in non-conflict-affected districts. The

results are significant at a 1 per cent level.

In conclusion, exposure to violence during higher secondary schooling lowered
student performance in mathematics for both boys and girls. However, the decline
in mathematics score for both boys and girls, in fact for girls more than boys, only
resulted in a significant change in degree preference for MATHPREREQ for boys and
not for girls. This suggest that although conflict did lead to a decline in
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mathematics score, the change in preference of degree chosen at university level
can only be partially explained through the fall in mathematics scores resulting in

students being discouraged to apply for a mathematics pre-requisite degree.

We also provide results for the mechanism for our second treatment, suggesting
that violence during the first phase of conflict i.e. during primary, middle or
secondary schooling, could have also lowered student performance in
mathematics, which in turn would have discouraged students from picking up
mathematics as a subject at higher secondary level. Such students would not have
been eligible to apply for a MATHPREREQ degree. Even if students would have
chosen mathematics as a subject at higher secondary level, their performance in
mathematics would tend to be worse than of students who did not belong to
conflict-affected districts. The results for the mechanism affecting the second

treatment are presented below:

Table 58: Impact of Conflict from 2007-2011 during School Years on Maths. Scores of all Students

OUTCOME VARIABLE= M (2) 3) (4) (5) (6)
SCORES

FIRST STAGE:

DISTANCE -0.001%**  -0.001***  -0.001%** -0.001** -0.001** -0.001 #**

(0.0002) (0.0002) (0.0003) (0.0003) (0.0003) (0.0003)
SECOND STAGE:

CONFLICT 0.72 0.71% 0.74** 0.26 0.08 0.14
(OUTCOME=MATH) (0.33) (0.34) (0.35) (0.38) (0.36) (0.38)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
ENG SCORE NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
F-TEST 10.04 5.00 3.33 2.58 2.40 6.13
CLUSTER DISTRICT  DISTRICT DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 243 243 240 240 240 240

Standard errors in parentheses

***p<0.01, **p<0.05, *p<0.1
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The insignificant results in Table 58 above suggest that although students who
lived in conflict-affected districts scored 0.14 normalized marks higher in
mathematics than students who lived in non-conflict-affected districts, there is a
weak correlation between exposure to conflict during the first phase of conflict and
mathematics scores in university entrance exam. This could be due to mathematics
scores of entrance exam between 2014 till 2016 being a weak proxy of
performance in mathematics during school years between 2007 till 2011. We
provide gender specific result for the mechanism behind our second treatment of

conflict on degree choices of boys below:

Table 59: Impact of Conflict from 2007-2011 during School Years on Maths. Scores of Boys Only

OUTCOME VARIABLE= M (2) 3) (4) (5) (6)
SCORES

FIRST STAGE:

DISTANCE -0.001%**  -0.001***  -0.001%** -0.001** -0.001** -0.001**

(0.0002) (0.0002) (0.0003) (0.0003) (0.0003) (0.0003)
SECOND STAGE:

CONFLICT 0.51 0.51 0.56 0.03 -0.05 -0.02
(OUTCOME=MATH) (0.34) (0.35) (0.35) (0.43) (0.37) (0.39)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
ENG SCORE NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
F-TEST 9.35 4.88 3.31 2.59 2.45 3.86
CLUSTER DISTRICT  DISTRICT DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 211 211 209 209 209 209

Standard errors in parentheses

***p<0.01, **p<0.05, *p<0.1

The insignificant results in Table 59 above suggest that although boys who lived in
conflict-affected districts scored 0.02 normalized marks lower in mathematics than
boys who lived in non-conflict-affected districts, there is a weak correlation between

exposure to conflict and mathematics scores. We provide gender specific result for
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the mechanism behind our second treatment of conflict on degree choices of girls

below:

Table 60: Impact of Conflict from 2007-2011 during School Years on Maths. Scores of Girls Only

OUTCOME VARIABLE= M (2) 3) (4) (5) (6)
SCORES

FIRST STAGE:

DISTANCE -0.001%**  -0.001***  -0.001***  -0.001**  -0.002%** -0.001

(0.0004) (0.0004) (0.0004) (0.0006) (0.0005) (0.0007)
SECOND STAGE:

CONFLICT 1.32 1.31 1.15 0.97 0.30 1.05
(OUTCOME=MATH) (0.91) (0.91) (0.91) (1.04) (0.82) (1.67)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
ENG SCORE NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
F-TEST 8.46 4.44 6.58 6.92 8.39 46.17
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 32 32 31 31 31 31

Standard errors in parentheses

***p<0.01, **p<0.05, *p<0.1

The insignificant results in Table 60 above suggest that although girls who lived in
conflict-affected districts scored 1.05 normalized marks higher in mathematics
than girls who lived in non-conflict-affected districts, there is a weak correlation
between exposure to conflict and mathematics scores. In conclusion there is weak
evidence that suggests violence experienced during the first phase of conflict
would have led to a decline in performance in mathematics, which in return would

have impacted the choice of degree at university level.
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Results for our overall specification using the first treatment are presented below:

Table 61: Impact of Conflict during Higher Secondary Schooling on Degree Choices of all Students

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE
FIRST STAGE:
DISTANCE -0.001***  -0.001***  -0.001*** -0.001*** -0.002***  -0.002%**
(0.0004) (0.0004) (0.0004) (0.0005) (0.0003) (0.0003)
SECOND STAGE:
CONFLICT -0.29 -0.36 -0.34 -0.35 -0.49* -0.48*
MATHPREREQ(=1) (0.33) (0.32) (0.30) (0.31) (0.26) (0.06)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT  DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 374 374 374 372 372 372
MARGINS -0.06 -0.08 -0.07 -0.07 -0.10% -0.10*
MATHPREREQ(=1) (0.07) (0.07) (0.06) (0.06) (0.06) (0.05)

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for the first treatment on degree choices of boys

are presented below:

Table 62: Impact of Conflict during Higher Secondary Schooling on Degree Choices of Boys Only

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.001***  -0.001*** -0.001*** -0.001*** -0.002***  -0.001%**

(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0.0004)
SECOND STAGE:

CONFLICT -0.46 -0.52 -0.47 -0.44 -0.57%* -0.56%*
MATHPREREQ(=1) (0.37) (0.33) (0.32) (0.32) (0.26) (0.26)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 312 312 312 310 310 310
MARGINS -0.09 -0.11 -0.10 -0.09 -0.12%* -0.12%*
MATHPREREQ(=1) (0.08) (0.07) (0.07) (0.07) (0.06) (0.06)

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for the first treatment on degree choices of girls

are presented below:

Table 63: Impact of Conflict during Higher Secondary Schooling on Degree Choices of Girls Only

OUTCOME VARIABLE=

(1)

2)

(3)

4)

(5)

(6)

DEGREE CHOICE
FIRST STAGE:
DISTANCE -0.002***  -0.002***  -0.001*** -0.001*** -0.002***  -0.002%**
(0.0005)  (0.0005) (0.0004) (0.0005) (0.0003) (0.0003)
SECOND STAGE:
CONFLICT -0.06 -0.05 -0.05 -0.18 -0.23 -0.16
MATHPREREQ(=1) (0.59) (0.59) (0.59) (0.59) (0.49) (0.46)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 62 62 62 62 57 55
MARGINS -0.01 -0.01 -0.02 -0.09 -0.06 -0.06
MATHPREREQ(=1) (0.15) (0.15) (0.15) (0.07) (0.12) (0.14)

Standard errors in parentheses

***p<0.01, **p<0.05, *p<0.1
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Results for our overall specification using the second treatment are presented

below:

Table 64: Impact of Conflict from 2007-2011 during School Years on Degree Choices of all Students

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE
FIRST STAGE:
DISTANCE -0.001***  -0.001***  -0.001%* -0.001**  -0.001***  -0.001%**
(0.0002) (0.0002) (0.0003) (0.0003) (0.0003) (0.0003)
SECOND STAGE:
CONFLICT -0.83%** -0.82%%* -1.33%%** -1.42%** -1.46%** -1.49%%*
MATHPREREQ(=1) (0.27) (0.27) (0.44) (0.43) (0.39) (0.42)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 246 246 243 241 241 241
MARGINS -0.20%%* -0.20%%* 0.35%* -0.38%** -0.39%** -0.40%**
MATHPREREQ(=1) (0.07) (0.07) (0.14) (0.14) (0.13) (0.14)

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for the second treatment on degree choices of

boys are presented below:

Table 65: Impact of Conflict from 2007-2011 during School Years on Degree Choices of Boys Only

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE
FIRST STAGE:
DISTANCE -0.001***  -0.001***  -0.001%* -0.001** -0.001** -0.001**
(0.0002) (0.0002) (0.0003) (0.0003) (0.0003) (0.0003)
SECOND STAGE:
CONFLICT -0.78%* -0.77%* -1.36%** -1.50%** -1.56%** -1.61%%*
MATHPREREQ(=1) (0.35) (0.36) (0.50) (0.47) (0.43) (0.43)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 213 213 211 209 209 209
MARGINS -0.18%* -0.18%* -0.36%* -0.40%** -0.41%** -0.42%%*
MATHPREREQ(=1) (0.09) (0.09) (0.15) (0.15) (0.14) (0.14)

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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A gender-wise breakup of results for the second treatment on degree choices of

girls are presented below:

Table 66: Impact of Conflict from 2007-2011 during School Years on Degree Choices of Girls Only

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.001***  -0.001***  -0.001*** -0.002*** -0.002***  -0.001%**

(0.0003) (0.0003) (0.0004) (0.0004) (0.0004) (0.0003)
SECOND STAGE:

CONFLICT -0.83 -0.74 -0.44 -0.16 -0.19 -0.20
MATHPREREQ(=1) (0.51) (0.58) (0.78) (0.74) (0.83) (0.91)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 33 33 32 32 32 32
MARGINS -0.23* -0.19 -0.12 -0.04 -0.06 -0.06
MATHPREREQ(=1) (0.12) (0.15) (0.20) (0.19) (0.21) (0.31)

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1
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6.2 Restricting the sample size above the age of 22

Results for the impact of violence on degree choices of all students above the age

of 22, using the first treatment, are presented below:

Table 67: Impact of Conflict from 2011-2013 on Degree Choices of all Applicants above Age 22

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.002%* -0.002%* -0.002**  -0.002***  -0.002%* -0.002%*

(0.0008) (0.0008) (0.0008) (0.0007) (0.0007) (0.0007)

F-Test 6.09 3.11 3.52 8.55 12.16 11.45

SECOND STAGE:

CONFLICT -0.09 -0.08 -0.07 -0.07 -0.02 -0.02
(0.19) (0.20) (0.18) (0.17) (0.17) (0.17)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT  DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 42 42 42 42 42 42

Standard errors in parentheses
***n<0.01, **p<0.05, *p<0.1
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Results for the impact of violence on degree choices of all students above the age

of 22, using the second treatment, are presented below:

Table 68: Impact of Conflict from 2007-2011 on Degree Choices of all Applicants above Age 22

OUTCOME VARIABLE= (1 (2) 3) (4) (5) (6)
DEGREE CHOICE

FIRST STAGE:

DISTANCE -0.002%* -0.002%* -0.002%* -0.002%* -0.002%* -0.002%*

(0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008)

F-Test 13.77 7.65 5.46 16.95 6.60 5.33

SECOND STAGE:

CONFLICT -0.03 0.01 0.03 -0.01 -0.11 -0.11
(0.08) (0.31) (0.33) (0.30) (0.28) (0.28)
AGE NO YES YES YES YES YES
POP. GROWTH NO NO YES YES YES YES
EXAM SCORES NO NO NO YES YES YES
YEAR F.E NO NO NO NO YES YES
EDU F.E NO NO NO NO NO YES
CLUSTER DISTRICT  DISTRICT  DISTRICT DISTRICT DISTRICT  DISTRICT
OBSERVATIONS 23 23 23 23 23 23

Standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1

7 Conclusion

One of the highest stake decision an individual makes during schooling is to decide
on what career to choose. Hence the choice of going to university and which degree
to apply for plays a critical role in determining the career choice and the future
earnings of any individual. Many factors impact the choice of degree chosen at
university level, chief amongst them being the standard economic model of
schooling decision that compares the returns to different majors with the costs
associated with completing them (Arcidiacono, 2010). Individuals tend to typically

focus on their expected returns from choosing a degree and compare them to
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alternative careers or occupations. However, when comparing costs of schooling,
the focus shifts towards a students’ ability to complete years of schooling in the
most efficient and effective manner. In this regard, access to schooling and the
environment in which schooling is provided plays a critical role in determining
which degree choice would be most productive for a student. One such factor that
can impact the environment in which a student makes choices regarding degrees
at university level, and hence therefore impacts future career and earning

prospects, is exposure to violence.

This paper tries to estimate the impact of conflict on degree choices at university
level. By using admission data from 2014 till 2016 from one of the largest
universities of Pakistan, Institute of Business Administration (IBA), we estimate
whether students who were exposed to conflict applied to university degrees
differently compared to students who were not exposed to conflict. Since the
degree choices at IBA are clearly categorized as those that require mathematics as
a pre-requisite (MATHPREREQ) and those that do not require mathematics as a pre-
requisite (NONMATHPREREQ), we divide our sample along those admission criteria
to study the impact of conflict on degree choices. We use two distinct treatments
to define a district’s exposure to conflict, each treatment being unique in terms of
the time in student’s life the violence occurred, which in turn played a critical role
in determining the choice of degree at university level. Our first treatment defines
exposure to conflict as violence witnhessed by a student only during advance years
of schooling i.e. during higher secondary level. By using a linear probability model,
and a probit model as a robustness check, we instrument the probability of each
district witnessing conflict, and hence being part of the first treatment, to the
travelling distance of each district to the militant headquarter in Quetta, and
estimate whether students who lived in conflict-affected districts applied for
degrees differently than students who lived in non-conflict-affected districts. We
find that violence witnessed during higher secondary years of schooling led to a
decline in the likelihood that a student applied to a MATHPREREQ degree compared
to a NONMATHPREREQ degree. Students who lived in conflict-affected districts
were 10 per cent less likely to apply to a MATHPREREQ degree relative to
NONMATHPREREQ degree, compared to students who lived in non-conflict districts.
A gender wise breakup shows that boys who lived in conflict-affected districts were

12 per cent less likely to apply to a MATHPREREQ degree relative to boys who lived
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in non-conflict districts, whereas no significant impact was found on degree choices

of girls.

We then define our second treatment for exposure to conflict as violence witnessed
by a student only during the first stage of conflict in Pakistan between 2007 till
2011, at a time when all applicants for the university entrance exam would have
been in their primary, middle or secondary year of schooling. By again using linear
probability model, and a probit model as a robustness check, we instrument the
probability of each district witnessing conflict during the first phase of conflict, and
hence being part of the second treatment, to the travelling distance of each district
to the militant headquarter in Wana, and estimate whether students who lived in
conflict-affected districts applied for degrees differently than students who lived in
non-conflict-affected districts. We find that violence witnessed during the first
phase of conflict during primary, middle or secondary year of schooling led to a
decline in the likelihood that a student applied to a MATHPREREQ degree compared
to a NONMATHPREREQ degree. Students who lived in conflict-affected districts
were 36 per cent less likely to apply to a MATHPREREQ degree relative to
NONMATHPREREQ degree, compared to students who lived in non-conflict districts.
A gender wise breakup shows that boys who lived in conflict-affected districts were
38 per cent less likely to apply to a MATHPREREQ degree relative to boys who lived

in non-conflict districts, whereas no significant effect was found on girls.

This disproportional impact of conflict on degree choices of boys but not girls could
be attributed to the change in labour market prospects associated with each gender
due to a violence-prone environment unfavourable for employment opportunities.
Although we do not have data on labour market outcomes to test this explanation,
the theory is in line with the existing literature that suggests conflict often results
in lower unemployment rates for men but not for women (Kondylis, 2007). In
Pakistan, women work primarily in the home or on the farm, or stay at home after
getting married at early ages. Their participation in work outside these areas,
particularly in formal employment, is extremely low. Despite increases in recent
years, female labour force participation in Pakistan, at 25 per cent is well below
rates for countries with similar income levels and only around 25 per cent of women
with a university degree seek employment in the formal sector (ADB, 2016). This
suggests that girls seeking university education are not driven by labour market
returns, or earnings. In such instances, conflict would not result in a change in

future labour market prospects for girls and perhaps not alter the preference of

138



Chapter 3

degree choice at university level. However, the choice of degree chosen for boys
could be correlated with the expectations of the labour market, and hence any
violence deemed as a negative stimulus to lucrative employment opportunities

could alter the choice of degree chosen at university level for boys.

There are several possible mechanisms through which exposure to violence for
either of our treatment could have impacted degree choices related to mathematics
at university level. These include decline in labour market prospects in districts
that witnessed violence along with increase in job market uncertainty, reduction in
supply side factors such as number of teachers available to teach mathematics,
decline in demand side factors such as students performing worse in mathematics
in school and hence opting out from choosing mathematics as a subject at school,
and migration of students away from districts exposed to violence. However, due
to the limitation of the data, we are unable to test for all of these possible
mechanisms and focus only whether conflict could have impacted student
performance in mathematics during school years, which in return could have
discouraged students from applying to university for degrees that required
mathematics as a pre-requisite. For each of our treatment, we test whether
exposure to violence resulted in lowering of performance in mathematics which in
return discouraged students from choosing a degree that required mathematics as
a prerequisite. Our results for this mechanism for the first treatment does suggest
that students exposed to violence during their higher secondary schooling did
perform much worse in mathematics compared to students who did not witness
violence. A gender-wise breakup of results shows that normalized mathematics
scores for both boys and girls living in districts that experienced violence were
lower than those of boys and girls living in districts that did not witness violence.
However, the lowering of scores not translating into change in degree preference
for girls suggests that a decline in performance in mathematics could only partially
explain the preference in degree choices. Our results for this mechanism for the
second treatment does not suggest that students who lived in districts that
witnessed conflict performed poorly in mathematics compared to students who
lived in districts that did not witness conflict. This is probably due to the fact that
using mathematics scores in entrance exam between 2014 till 2016 is a weak proxy

of student performance in mathematics during school years in 2007 till 2011.

Factors that influence a student’s choice of degree based on the cost-benefit

analysis can be categorized into three broad classifications: (i) student's
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preparation and achievement at pre-university levels of education; (ii) an
individual's preferences for various courses of study, which may be encouraged by
parental and societal expectations; and (iii) the labour market prospects associated
with a given set of skills. This research is amongst the first that adds exposure to
conflict as a potential factor that may affect choice of degree at university level.
Till now no literature exists that links how conflict through its impact on test scores
could potentially affect the degree choices made at university level. We connect
the existing literature on impact of violence on test scores, and the factors the
effect choice of degree at university level, to try and estimate the impact of conflict
witnessed at school level on degree choices at university level. Secondly, although
it may seem comforting to find evidence that points towards the direct impact of
violence on test scores to be short-lived, this research shows that conflict
can have an indirect lasting impact on human capital accumulation and on future
earnings. This is because violence before crucial exam periods could impact test
scores and be an important determinant of university admissions, the choice of
degree chosen and the quality of university to which students have access to.
Hence, it is reasonable to assume that by impacting test scores, violence may
have an indirect long-term consequence for the education and labour market

outcomes of affected students.
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Chapter 4: Conclusion

The aim of this research is to study the impact of conflict on educational outcomes
in Pakistan, particularly pertaining to female education. Pakistan ranked 143 out
of 144 countries in the gender inequality index in 2014, with only 47 per cent
women in Pakistan being literate, while 53 per cent of girls not attending school at
all ((World Economic Forum, 2016). Discriminatory cultural and social practices
have impeded equal access to education for girls compared to boys, with parents
finding it less economically productive to invest in girls’ education. Violent
conflicts have only tilted the misbalance of equal opportunities away from girls as
parents remove girls from schools with a greater concern for security. This
research is divided into three chapters, with each chapter focusing on a unique
aspect of the conflict, shedding light on the impact it had on educational outcomes.
The first chapter deals with the first phase of conflict witnessed between 2007 till
2011 and focuses on the impact of violence on gross enrolment rates (GER) for
primary and middle school students. By using an instrument variable (IV) technique
we suggest that conflict caused a drop in overall GERs at primary and middle level
for districts that witnessed violence. Moreover, since the militants adopted a policy
of banning female education above the age of 8, we also show, using a difference-
in-difference (DD) technique, that the militants were successful in using violence as
a tool to ban female schooling, as GERs for girls declined more than boys in districts
that did witness violence. By using a difference-in-difference-in-difference (DDD)
technique we confirm our results that the ban was in fact detrimental for GER’s of

girls more than boys.

The second chapter looks at the short-run and the medium-run impact of conflict
by assessing the enrolment rates after the end of the first phase of conflict. By
using a pooled cross-sectional data, we compare districts that witnessed conflict
with those did not witness conflict, and find that GERs for both boys and girls
decline at primary and middle level in the short-run. However, after the conflict
was over, in the medium-run, GERs for girls belonging to districts that experienced
conflict recovered at primary and middle level to match those of girls belonging to
districts that remained peaceful, but GERs for boys at middle level belonging to
districts that experienced conflict remained lower than those of boys belonging to
districts that remained peaceful. This could be attributed to the permanent

substitution of boys into the labour market, once dropping out of school, and
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finding it harder to return to school once conflict is over.

The third chapter uses a unique dataset obtained from the admission process of a
university based in Karachi, institute of Business Administration (IBA), and
examines the impact of conflict on degree choices of students applying to
university. By using an IV approach along with a linear probability model
estimation, we show that students who lived in districts that witnessed conflict
were less likely to apply to degrees that required mathematics as a pre-requisite
compared to students who lived in districts that remained peaceful. The results
are similar for two separate channels that individually identify exposure to conflict
in either the first phase of conflict or the second phase. However, a gender-wise
breakup of results suggests that the negative impact of conflict was only signficiant
on degree choices of boys, and not girls. This heterogenous effect may be
attributed to the change in labour market outcomes brought about due to conflict.
Factors that influence a student’s choice of degree based on the cost-benefit
analysis can be categorized into three broad classifications: (i) student's
preparation and achievement at pre-university levels of education; (ii) an
individual's preferences for various courses of study, which may be encouraged by
parental and societal expectations; and (iii) the labour market prospects associated

with a given set of skills.

However, there are certain data restrictions that need to be addressed in this thesis.
However, there are certain data restrictions that need to be addressed in this thesis.
The data used for conflict in this thesis is obtained from the South Asian Terrorism
Portal (SATP) which collects data based on news resources and official government
documents. This could lead to measurement errors in recording and reporting the
exact civilian casualties in the country, especially from cities and districts severely
affected by conflict, and from where accessibility of information may be difficult.
We try to minimize any discrepancies in reporting and using data, if any, by two
ways. Firstly, the data is compared with another set of data, the Global Terrorism
Data (GTD) which also records information on terrorist events across the world
based on variety of open media sources. Comparison of information on terrorist
attacks and civilian casualties from these two datasets are much in line with each
other. Secondly, the methodology used in each of the three chapters only requires
a binary differentiation in whether districts were exposed to conflict or not.
Therefore, even if there are differences in the number of terrorist attacks or civilian

casualties reported by the databases, we are only interested in whether a district
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was exposed to conflict or not. This further minimizes the risk of any variation
that may arise due to difference in reporting of information by these two datasets.
Moreover, for future research purposes further refinements can be made to the
conflict data in terms of measuring occurrence or intensity of conflict with respect
to spatial variation within the district. However, this would require data on
educational outcomes and student-specific characteristics on an individual level, as
well as within district-level. Due to the limitation of or data-set such refinement to

the conflict data is not possible at the moment.

This research contributes to the existing literature in several ways. First, the nature
of conflict in Pakistan and its impact on educational outcomes is a unique story.
At a time when efforts are being made at a global level to achieve certain universal
goals, including access to and attainment of basic education, militants in Pakistan
adopted a ban restricting girls from attaining any sort of education beyond primary
school. In order to achieve their desired goals, the use of violence was used to
cause severe loss of life and damage to infrastructure to ensure a reduction in
overall demand for schooling. Second, there has been very little research that has
come out from the war on terror against Pakistan. This research helps in
understanding the extent of destruction caused by the war and its direct and
indirect impact on educational outcomes. Third, the identification strategy used to
measure the impact of the policy ban on enorlment rates is unique in tackling the
research question. Although existing literature either uses an IV approach to
instrument for the endogeneity of occurrence of violence ( Monteiro et al., 2013;
Gershenson et al., 2015; Haugan, 2016; Vanegas, 2014; Rodriguéz et al, 2009) or
uses a difference-in-difference estimation to study the differential impact of conflict
on the conflict-affected cohort (Chamarbagwala et al., 2010; Akresh et al., 2011;
Swee, 2009), we combine the two approaches to find the impact of conflict on
districts that were exposed to conflict, instrumenting for conflict originating from
the militants’ headquarters. Fourth, this research provides key insights on the
dynamics of the pace of recovery for the growth theory that suggests that after a
shock human capital accumulation returns to steady state (Chen et al., 2008; Cerra
et al., 2008; Miguel et al, 2011; Davis et al., 2002; Brakman et al, 2004). This
thesis suggests that the same nature of conflict has heterogeneous effects on the
short-run and medium-run GERs of boys and girls, along with a differing pace of
recovery. Therefore, although on aggregate level, GERs may recover, certain

subgroups within the aggregate level may not recover within the same time period,
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at the same pace. Moreover, although the ban on schooling was implemented
towards girls, it had an impact on the short-run and medium-run GERs for boys too.
This suggests that although violence could be used as a tool to target a certain
group, it may have spill-over effects on other groups, leading to amplification of
the negative impact. Fifth, factors thatinfluence a student’s choice of degree based
on the cost-benefit analysis can be categorized into three broad classifications: (i)
student's preparation and achievement at pre-university levels of education; (ii) an
individual's preferences for various courses of study, which may be encouraged by
parental and societal expectations; and (iii) the labour market prospects associated
with a given set of skills. This research is amongst the first that adds exposure to
conflict as a potential factor that may affect choice of degree at university level.
Till now no literature exists that links how conflict through its impact on test scores
could potentially affect the degree choices made at university level. We connect
the existing literature on impact of violence on test scores, and the factors the
effect choice of degree at university level, to try and estimate the impact of conflict

witnessed at school level on degree choices at university level.

There are several methodological issues that may arise in the specifications due to
the limitation of data on school-level, university-level and household-level
information.  There is not enough data that is released from Pakistan in terms of
research on schooling and educational outcomes, hence this may lead to certain
limitations in measuring our hypothesis, and potential channels, using the
specified econometric models. In the first chapter, although we use an IV with a
DD to measure the impact of conflict on enrolment rates, we do not have enough
district-level and school-level controls to ensure that the instrument is not
correlated with the error term. However, using various robustness checks and
placebo test we can still test the validity of the used instrument and provide a
plausible understanding of how conflict was dependent on the distance of each
district from the militant headquarters, which in turn affected enrolment rates.
Similarly, in the second chapter we observe that the change in the nature of conflict
between 2007 and 2014 poses a limitation on our identification strategy. Violence
in the first phase of conflict from 2007 till 2011 was dependent on the geographical
proximity of each district from the first militant headquarter in Wana, whereas
violence in the second stage of conflict from 2011 onwards was dependent on the
geographical proximity of each district to a second militant headquarter, Quetta.

To measure the recovery rate of enrolment rates in 2013 and 2015, the control and
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treatment group must be dependent on both the first and the second phase of
conflict. Our identification would require an instrument that would account for the
continuing occurrence of conflict through this transition of varying phases of
conflict. This raises difficulty in creating an instrument that would account for the
complex treatment of our identification strategy. Lastly, in the third chapter, while
we are interested in measuring the impact of conflict on degree choices, we do not
have any information on student’s educational and personal backgrounds or on
district-level characteristics to test for any plausible mechanisms through which
conflict may be affecting choice of degree chosen at university level. Although we
try to control for type-of-schooling and district fixed effects, the lack of information
on student-specific and district-specific characteristics might be biasing the
magnitude of our effects. Moreover, our identification strategy compares districts
that were affected by conflict in either phases of conflict with those that were not
affected by conflict, to examine the distinct impact of each phase of conflict.
However, this leads to a significant drop in the sample size of our data as there
were many districts that were affected by both the phases of the conflict and were

hence omitted from our estimation.

There are several policy debates that are highlighted in this thesis and need
attention. Firstly, the significant differential in enrolment rates for boys and girls
suggests that discriminatory cultural and social practices have impeded equal
access to education for girls compared to boys, with parents finding it less
economically productive to invest in girls’ education. While greater effort must be
made to ensure that access to basic education is made for both boys and girls,
extra incentives must be provided to ensure that girls are given an equal
opportunity to go to school. Secondly, although conflicts around the world are
becoming increasingly localized in nature, their impact could be as catastrophic as
full-scale wars. Policies such as banning female education and the use of violence
to implement them, as suggested by this thesis, could have lasting negative
consequences and could have considerable spill-over effects in the long run.
Thirdly, as suggested in the second and third chapter, much of the decisions
around schooling and choice of degree at the university level may revolve around
the dynamics and expectations of the labour market. Despite increases in recent
years, female labour force participation in Pakistan, at 25%, is well below rates for
countries with similar income levels (ADB, 2016). Even among women with high

levels of education, labour force participation lags: only around 25% of women with
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a university degree in Pakistan are working. Policymakers must pay immediate
attention to the low rate of female participation in the labour market which might
be leading to a substantial loss in human capital accumulation for girls. Lastly,
lessons must be learnt from studying the impact of conflict in Pakistan on
educational outcomes to understand how to tackle the negative effects of violence.
Violence effects educational outcomes directly, and indirectly, through multiple
channels that could be effecting the demand or supply of schooling. Therefore, it
is important to pay close attention to every conflict, in order to understand the
mechanism through which it affects schooling, and the repercussions it has in the
long run, specifically in terms of choice of degree at university level and labour

market outcomes.
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