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1 Introduction

Violent conflict is a regular phenomenon in developing countries around the world. The
long-term consequences of wars and conflicts can be substantial through the descruction
of human and physical capital, infrastructure, and displacement. Many people have to
leave their home to take refuge in a different region or a foreign country. The UNHCR
counts 10.4 million refugees and 36 million people of concern in 2009 in their Global
Report (UNHCR, 2009).

In the economics literature, the origins of violence and conflicts received prominent at-
tention in recent years (eg. Besley & Persson, 2011; Blattman & Miguel, 2009). Espe-
cially the origin of state repression and civil war has been of interest to researchers. The
long-term consequences of violent conflict have been studied less prominently, although
recent studies show the effects of violence at the micro level on education (Justino,
2011; Leon, 2009; Shemyakina, 2011; Swee, 2009a), labor market outcomes (Ichino &
Winter-Ebmer, 2004), and health (Fiala, 2009). We are, however, far from a full under-
standing of how these long-term consequences come about and how policy can mitigate
these effects.

Displacement as a regular by-product of violent conflict puts individuals and families in
a precarious situation. They loose their social network, physical assets and often family
members. The consequences of displacement have been studied in a number of papers
(Sarvimäki, Uusitalo & Jäntti, 2009; Fiala, 2009; Konylis, 2010; Bauer, Braun, Kvas-
nicka, 2012). Kondylis (2010) finds higher unemployment for men and lower labor force
participation for females a few years after displacement in Bosnia and Herzegovina.
Fiala (2009) finds a sizeable reduction in consumption quality for displaced households
in Uganda. In contrast, Sarvimäki, Uusitalo & Jäntti (2009) find increased mobility
among displaced Finns and higher income for displaced men over 25 years after dis-
placement. Bauer, Braun & Kvasnicka (2012) uncover negative economic outcomes for
the first and second generation of displaced after 25 years in Germany, but confirm the
finding from Finland for displaced agricultural workers.

With the exception of Bauer, Braun & Kvasnicka (2012), the above mentioned con-
tributions focus on the effect on the generation of the displaced, however the negative
consequences of displacement do not need to end there. They potentially spill over to
the next generation. From a policy perspective the effects on the second generation are
of great interest, because intervention is a lot easier. Mitigating the consequences of
conflict on the first generation would often require to end the conflict - a task of great
difficulty. The effects on the second generation can be reduced through intervention in
peacetime, when many aid workers are often readily available in the country.

In this paper, I use ethnic division during the Bosnian War between 1992 and 1995 as
a natural experiement for displacement to uncover education as one channel through
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which displacement has potential long-term consequences for the next generation. The
identification strategy circumvents the problem of endogenously migrated households
by using only households who moved accross the front line during the war. Data from
the 2001 Living Standard Measurement Survey allows me to study the problem at a
micro level.

The education system of Bosnia and Herzegovina requires parents to provide textbooks,
uniforms, school materials etc. to their children, which gives me the chance to look at
inputs in educational production. In particular, I am interested in education expendi-
ture of displaced parents on their children. The short time span between the end of the
war and the collection of the dataset does not allow me to evaluate educational out-
comes of the children of displaced parents. Empirical evidence suggests that additional
inputs in children’s education do make a difference. The provision of textbooks in first
and second grade of primary schools in the Philippines increased test scores by 0.2 to
0.5 standard deviations (Heyneman, Jamison & Montenegro, 1984). The increase in
learning could be even larger in higher grades. For India and Zambia, Das et al. (2011)
also find increases in test scores after an unanticipated increase in educational inputs
directly used by students. Angrist et al. (2002) show that additinal funds through
randomly allocated vouchers for privat schools in Columbia increased test scores by 0.2
standard deviations and the probablility of having finished 8th grade by 10 percentage
points.

I find that displaced parents spend significantly less on the education of their children
than comparable households that were not displaced, five years after the end of the war.
The reduction in spending is estimated to be between 20 % and 35 %. Considering that
the average household in Bosnia and Herzegovina spends more than half a monthly
household income on the education of a child per year, this is quantitatively a large
difference in spending on education. Displaced parents also spend significantly less on
annual tuition in secondary school. If the quality of education is determined by the
availablity of textbooks and school materials and the choice of secondary school, then
this difference in education expenditure can bring children of displaced families into an
adverse position in the labor market and influence them throughout their life.

Exploring the causal channels through which displacement influences education expen-
diture, I show that at most one third can be explained by differences in income and
wealth levels. Increased exposure to violence, the employment status of the parents,
enrollment differences, and post-war regional sorting also fail to explain a major part
of the difference. Some evidence supports the hypothesis that increased uncertainty
about the future is the main reason, why displaced parents spend less on the education
of their children.

This paper is organized as follows: Section 2 discusses the situation in Bosnia and
Herzegovina, describes the data and identification, while Section 3 discusses estimation
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issues. Section 4 presents the results of the total causal effect and Section 5 looks at the
mechanisms through which the identified effect could come about. Section 6 concludes.

2 Background, Data and Identification

Bosnia and Herzegovina became independent in the Fall of 1991 after the breakdown
of former Yugoslavia. The three major etnic groups, Bosniaks, Serbs, and Croats,
were struggling to gain power and eventually the conflict turned violent in April 1992.
Initially all three ethnic groups were fighting each other, with the Serbs in control of the
army of the former Yugoslavia (Silber & Little, 1996, p.222). In February 1994, Croats
and Bosniaks reached a peace agreement and eventually joined forces against the Serbs.
With air support from the NATO, Bosniaks and Croats were able to regain control of
large areas and push the Serbs back. The Bosnian War ended in December 1995 with
the Dayton Agreement, according to which Bosnia and Herzegovina was divided into
two entities along the front line at the end of the war: the Federation of Bosnia and
Herzegovina and the Republika Srpska. Most Bosniaks and Croats live in the Federation
of Bosnia and Herzegovina and most Serbs in the Republika Srpska. Those two entities
are like seperate states with their own administration and they currently cooperate
only in a few areas. During the war about 100,000 - 110,000 people were killed and an
estimated 1.3 - 1.8 mio. were displaced (the total population in 1991, the year of the
last official census, was 4.38 mio.). The main reason for the violent conflict was the
goal of the Serb forces to establish a connected Serb nation and not primarily economic
reasons (Kondylis, 2010).

For this study I use household survey data from the ”Living Standard Measurement
Survey” (henceforth LSMS) (State Agency for Statistics of BiH et al.) of Bosnia and
Herzegovina. The data collection started in 2001 in 25 municipalities with about 5,400
households. From 2002-2004 about half of the households were reinterviewed each year
to form a 4-year panel dataset. The LSMS covers a wide range of topics. The different
sections ask questions about housing, education, health, labor, credit, migration, and
social assistance. There are also sections on consumption, household businesses, and
agricultural activities. For most of this paper, I use the cross-sectional data from 2001.
I do this for two reasons: Firstly, the sample size is reduced in the panel data to half
the number of households, and secondly, the number of topics covered is limited in the
2002-2004 interviews. I will go into more detail about data issues in the respective
sections.
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2.1 The Education System in Bosnia and Herzegovina

The education system in Bosnia and Herzegovina faces many challanges and changes
these days. As of 2001, primary education lasts for 8 years, where during the first 4
years the entire material is taught by one teacher and in grades 5-8 each subject has
its own teacher. Secondary education is divided into vacational training and gymnasia
(more academically oriented), where curricula are taught in 3-5 year programs (UN-
ESCO, 1996; UNESCO, 1997). Primary schools have in general no annual tuition, but
textbooks, school materials, etc. still need to be payed for by the parents. Only few
municipalities ensure that textbooks for disadvantaged are provided (OECD, 2006).
Low or non-existent incomes, migration, and difficult post-war conditions are common
reasons why parents are unable to be active parents with schools and fail to provide
school equipment, supplies, and textbooks (UNESCO, 1996).

The post-war financial situation for schools in Bosnia and Herzegovina was constrained,
to say the least, as this paragraph from a report about the education system in the
Republika Srpska illustrates (UNESCO, 1997, p.ii.):

“Primary education is, in theory, free, and is financed from the government
budget. In practice the government is often unable to pay salaries, and
school repairs have often become the responsibility of the municipal author-
ities. At the secondary level the central government is expected to pay the
salaries of personnel, and the municipality all other charges. It was reported
that in December 1996 public sector employees, including teachers, had not
been paid for 4 to 5 months. The education system today is largely depen-
dent on financial sacrifices made by teachers and families. Textbooks, for
example, are extremely expensive: an average primary school text costing
DM 1-3.4 [DM = Convertible Mark] and a secondary one as much as DM 7.”

It is reported that the curriculum for primary school is designed for a child that is
equipped with 10 textbooks per grade. For most parents that seems to hardly be
affordable, given that a qualified teacher earned in 1996 only 120 Convertible Mark per
month (UNESCO, 1996) and unemployment is high. Detailed reports about conditions
at schools during the academic year 2000-01 are not available. In the years following
the publication of these reports, some reforms concerning the curriculum took place
and in 2004 primary school was extended to 9 years (Swee, 2010). International aid has
certainly improved some issues, but it is unclear if this reduced the parents’ financial
burden of children in school. A project report on the educational reform in Bosnia and
Herzegovina by the European Union from 2008 observes (EU, 2008): “The education
reform process evolves at an uneven and slow pace.”
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2.2 The Bosnian War as a Natural Experiment

At the time when Bosnia and Herzegovina was part of the former Yugoslavia, the
population was a mix of Bosniaks, Serbs, and Croats in most municipalities. The
ethnic conflict in Bosnia and Herzegovina between 1992 and 1995 caused many people
to leave their home and take refuge on the other side of the frontline. During the war,
Bosniaks and Croats in the Serb territory were at risk of being killed, what became to
be known as “ethnic cleansing”. A main goal of Serb forces was to create an ethnically
homogenous territory within Bosnia and Herzegovina. Serbs beyond the frontline faced
a similar fate and were abandoning whole villages withing a few days (Silber & Little,
1996, p.358). Even after the Dayton Agreement was signed, the displacement did not
come to a halt. Several villages in the Federation of Bosnia and Herzegovina and
suburbs of Sarajevo are reported to have been abandoned after the local Serbs realized
they were trapped in Bosniak territory (Silber & Little, 1996, p.30). Thus displacement
during and after the war produced for the most part ethnically homogenous regions.
Table 1 describes this homogenization of the two entities in Bosnia and Herzegovina.
The share of Serbs in the Federation of Bosnia and Herzegovina shrinks to 2.3 % from
17.6 %, while the share of Bosniaks (Croats) goes down to 2.2 % from 28.1 % (1 %
from 9.2 %). Serbs were leaving from the Bosnian/Croats side to the Serb side and
Bosniaks/Croats the other way round. Those households had the wrong ethnicity at
the wrong place and the threat of being killed, robbed, and raped made those people
move. Croats are hardly found as displaced people in the data, because households
of Croats who found themself in Serb territory moved to the - then newly formed -
Republic of Croatia (IDMC, 2009). I will therefore focus on Bosniaks and Serbs from
now on.

The main empirical problem is that displacement and migration might look alike in
a dataset. While the latter is by choice, the former is an exogenous shock to the
household. The key assumption in this paper is that households, which I consider
displaced, form a randomly selected treatment group. Several reasons why the displaced
do not form a random sample come to mind. Firstly, displaced households could have
lived in economically more (or less) successful regions, which were more contested during
the war. Kondylis (2010) shows evidence that the war was not fought in a way to
gain control over economically successful municipalities, but “was determined more
by geo-strategic motives rather than economic motives.” (Kondylis, 2010, p.242). This
suggests that, ex ante, regions where households got displaced, did not have an economic
advantage/disadvantage over other regions.

Second, households of a certain type could have moved into areas, where they were
especially exposed to the risk of displacement. This includes, for instance, a Bosniak
family moving to Banja Luka (now the capital of the Republika Srpska) before the war
so the household head can take a good position there. The data do not suggest evidence
of sorting before the war in Bosnia and Herzegovina. 70 % of the household heads in the
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Table 1: Ethnic Groups in Bosnia and Herzegovina

Bosnia and Herzegovina
Bosniaks Serbs Croats

1991 43.5 % 31.2 % 17.4 %
1996 46.1 % 37.9 % 14.6 %

Federation of Bosnia and Herzegovina
Bosniaks Serbs Croats

1991 52.3 % 17.6 % 21.9 %
1996 72.5 % 2.3 % 22.8 %

Republika Srpska
Bosniaks Serbs Croats

1991 28.1 % 55.4 % 9.2 %
1996 2.2 % 96.8 % 1.0 %

Source: Official census in 1991 and unofficial

census conducted by the UN in 1996.

data still lived in their municipality of birth just before the war. Considering the small
size of the average municipality in Bosnia and Herzegovina of 373 km2, this suggests
that households generally do not exhibit high mobility.

Moreover, the results of the paper are not sensitive to restricting the sample to house-
holds who still lived in their birth municipality just before the war. If the results are
purely driven by pre-war sorting, the findings would vanish in such a selected sample.
In addition, household heads do not differ in their visible characteristics: the highest
education level achieved and the age of the household head do not show any significant
differences in the means (see Table 3) and distributions using a Kolmogorov-Smirnov
equality of distributions test (available upon request).

The control group is formed by households that report to not have moved during the
war. They did not feel the threat of violence to migrate because of their ethnicity. The
households in this group might have directly been exposed to war, but their ethnicity
and/or location of residence have allowed them to stay. For most of them (see Table
2 for displacement status by ethnicity of a subsample) moving to the other side of the
frontline was not an option, because of ethnic violence. By comparing the treatment
group of displaced households with a control group of households, who did not move
because of the war, we can learn about the consequences of displacement.
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Households who moved during the war within the later Federation of Bosnia and Herze-
govina or the later Republika Srpska made an endogenous decision to do so. According
to my identification strategy, they had the choice to stay at their home before the
war or move to a new place within their entity. But they were not forced to change
their location of residence. Similarly, households who moved because of the war and
moved back to their hometown did this on purpose. They had the chance to return to
their home town and did so. Those two groups have to be considered as endogenously
migrated and do not enter the treatment or the control group.

One issue that should be mentioned is international migration/displacement. The Min-
istry for Human Rights and Refugees (MHHR, 2003) reports a the size of international
refugees of 1.2 mio. between 1992 and the end of the war, which is more than a quarter
of the total population in Bosnia and Herzegovina before the war. About half of this
group returned to their home country until 2003. This is potentially a threat to the iden-
tification strategy because the displaced remaining in Bosnia and Herzegovina might
be a selected sample of all displaced. It is a problem if the families who left Bosnia
and Herzegovina during the war have a characteristic that is different to the people
who stayed in the country and the treatment and control groups are unequally affected.
Table 3 is of help here. It shows the observable characteristics of internally displaced
and non-movers and only finds significant differences for the entity of residence and the
grade of school of the child. The problem of international migration/displacement is
common in the literature on conflicts, because micro dataset usually restrict the sample
to a country. It should be kept in mind while evaluating the results.

2.3 Identifying Displaced Households in the Data

Determining the migration history of a person is done in two steps. First I split people
into three groups according to the given answer on their migration status: did not move
during the war, did move and returned, and did move for good. The first group is the
control group since they were not treated by migration, neither by choice nor forced.
The second group is considered to have migrated endogenously and will therefore not
be used in the regressions. I cannot rule out the possibility that households that did
get displaced according to my definition, are among the dropped households. However,
the ethnic violence was still present in Bosnia and Herzegovina in 2001 and would
hardly allow for households, that were displaced on ethnic grounds, to return. Also,
the exclusion of returnees in the analysis is very unlikely to create a biased sample,
because the safety to return is outside of a households sphere of control. In addition,
the group of returnees is small compared to the treatment and control groups.

In the second step, the group “moved for good” is then split into two parts: moved
within their entity and moved from one entity to the other. The ones that move within
the entity could have moved endogenously (and probably did so because they could
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have returned to their municipality of origin) and are dropped. The group that moved
from one entity to the other is considered the displaced and constitute the treatment
group. To identify the displaced, I match the reported municipalities of residence
before the war with the entity after the war (Federation of Bosnia and Herzegovina or
Republika Srpska) and compare this to the current entity of residence. The matching
of municipalities of residence before the war to entities after the war is done with maps
from Bennet Schulte (2009).1

The identification strategy implies the ethnicity of a person. If a person is observed
to have lived in a municipality in the current Republika Srpska before the war and
is now living in Federation of Bosnia and Herzegovina, the person is considered to
be a displaced Bosniak. Conversely, a person, who has switched from the Federation
of Bosnia and Herzegovina before the war to the Republika Srpska after the war, is
considered to be a displaced Serb. Unfortunately, information about the ethnicity of
a person is not available in the first wave of the dataset, which I use. The consequent
waves do ask about the ethnicity, but the sample size is cut in half. I connect the
ethnicity data from wave 2 of the dataset with the available corresponding individuals
of my treatment and control groups to check if the identification is reasonable. Table 2
reports the ethnicities of the groups of non-movers and displaced people. Out of 1,040
displaced individuals, there is one Croat and no Serb in the Federation of Bosnia and
Herzegovina and one Bosniak and one Croat in the Republika Srpska. The ethnicity mix
in the sample of non-movers is not as clear-cut, which probably originates in the presence
of enclaves in both, the Republika Srpska and the Federation of Bosnia and Herzegovina.
However, these enclaves do not pose a threat to my identification, because these people
did not got “treated” by forced displacement, neither did they endogenously decide to
migrate. This evidence is a strong argument in support of my selection strategy.

Further evidence of random determination of displacement comes from Table 3, where
almost all exogenous variables (ie. the ones not influenced by displacement) are not
statistically different for the treatment and control group. The exception is the entity
(Federation of Bosnia and Herzegovina or Republika Srpska) displaced families are living
in and the grade of school the children are in. The first variable indicates that more
Serbs were displaced than Bosniaks and is not of concern to the identification. The
difference in the grade of school can be explained by displacement itself, since children
of displaced households are more likely to have had a break in schooling during the war
and are therefore still in school. Although this happened at all grades, six years after
the war we only observe the children in the higher grades. Note that this table reports
values from the selected sample of children in primary or secondary school, which is
used in the following regressions.

1A complete list of municipalities matched with entities can be obtained from the author upon
request.
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Table 2: Displacement by Ethnic Groups

Federation Bosnia Republika
and Herzegovina Srpska

Displaced Bosniak 285 1
Serb 0 747
Croatian 1 1
Other 5 0

Not Moved Bosniak 2,847 59
Serb 121 2,306
Croatian 614 22
Other 108 39

The number of observations is reported.

3 Estimation of the Causal Effect of Displacement

To find potential spill-overs of displacement during a violent conflict on the next gen-
eration, I take a look at education of children. Education has been identified as one
of the most important determinants of future well-being and has a prominent role in
the development literature (eg. Rosenzweig, 2010). However, measures of educational
outcomes like highest education level achieved or test scores are not available, as the
conflict ended only 6 years before the dataset was collected. A second-best way is to
have a look at inputs in educational production like expenditure on education.

The research on the influence of additional educational inputs is limitted, but shows a
clear direction. Heyneman, Jamison & Montenegro (1984) find increased test scores in
the Phillipines through the provision of textbooks to first and second grade of primary
school. For India and Zambia, Das et al. (2011) also find increases in test scores after
an unanticipated increase in educational inputs directly used by students. Angrist
et al. (2002) show that additional funds for education given to parents in the form
of vouchers had large effects on educational attainment and test scores in Columbia.
Expenditure on education seems to influence the quality of education children receive
and their educational outcomes.

3.1 Estimation Strategy

The general difficulty in finding causal effects of a certain treatment on the treated
is selection bias. A first step is to compare expected values of education expenditure
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Table 3: Descriptive Statistics: Education Expenditure Sample

All Not Moved Displaced Difference

Displaced Family 0.189 0 1

Republika Srpska 0.44 0.40 0.61 0.21∗∗∗

(0.028)

Number of Children 1.81 1.81 1.81 0.00
in School (0.044)

Oldest Child 0.41 0.41 0.40 -0.01
(0.028)

Female Child 0.47 0.47 0.48 0.01
(0.029)

Grade of School 6.06 5.97 6.43 0.46∗∗∗

(0.171)

Education of HHH 10.30 10.34 10.10 -0.25
(0.200)

Age of HHH 45.74 45.80 45.47 -0.33
(0.588)

Observations 1,952 1,584 368

Standard errors in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

conditional on displacement E[yi|di = 1] − E[yi|di = 0]. This observed difference in
outcomes, can be broken up into two parts

E[yi|di = 1]− E[yi|di = 0] = E[y1i|di = 1]− E[y0i|di = 1]

+E[y0i|di = 1]− E[y0i|di = 0].

The first line on the right hand side is the average treatment effect on the treated,
whereas the second line shows a selection bias (Angrist & Pischke, 2009, p.14.). The
selection bias comes from people sorting themselves into displacement, eg. households
with more financial assets have the resources to move away from places of heavy fighting.

However, if the identification strategy in this paper is valid, displacement happened
randomly, ie. people did not sort themself or get sorted systematically into displace-
ment, and therefore the selection bias is zero. This assumption is supported by Table 3,
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where exogenous characteristics of displaced households are not significantly different
from the control group of non-movers.

Including exogenous covariates X into the regression helps to explain more variation
in the data and produces a more precise estimate of the causal effect of displacement.
It is important to use only variables that are not influenced by displacement themself,
ie. variables that were determined before displacement happend. The causal effect of
displacement is then consistently estimated by δ in the following regression:

yij = Xijβ + δdij + ηj + εij (1)

yij Education expenditure on child i in municipality j
Xij Exogenous covariates
dij Indicator for displacement
ηj Municipality fixed effect
εij Error term

The standard errors are clustered at the household level to account for intra-household
correlations.

Indirect Effects of Displacement

There are some variables that would potentially explain a lot of variation in education
expenditure, like income and the wealth level of the household. But those variables are
influenced by displacement itself and therefore the total causal effect of displacement
cannot be estimated consistently. In addition, a decomposition of the causal effect in
direct and indirect effects might not be fully possible due to an endogeneity problem
(as discussed below).

In the following I explain how I will decompose the direct and indirect effects of dis-
placement by using income, but the discussion covers other variables as the stock of
durable goods, housing etc. as well. Assume that income is affected by displacement
and that income drives part of the variation in education expenditure. The following
system of equations describes these relationships (municipality fixed effects are omitted
for simplicity).

yi = Xiβ1 + δ1di + ρ1mi + θ1midi + ε1i (2)

mi = Xiβ2 + δ2di + ε2i (3)
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mi Income

In the language of the system of equations (2) and (3), estimating the model of equation
(1) the effect of displacement is

E [yi|di = 1]− E [yi|di = 0] = δ1 + ρ1δ2 + θ1(β2E [Xi|di = 1] + δ2)

= δ1 + ρ1δ2 + θ1E [mi|di = 1] .

This is the average treatment effect of displacement, ie. the overall effect of displace-
ment on education expenditure - direct and indirect effects combined. The model allows
for different levels of income and a different spending pattern of that income for dis-
placed households. Note that δ2 = E [mi|di = 1] − E [mi|di = 0], which is consistently
estimated, because displacement is randomly assigned and Xi are exogenous covariates.

However, estimating δ1, ρ1, and θ1 faces another potential endogeneity problem from
an omitted variable. If households have some unobserved characteristics that cause
Cov(ε1i, ε2i) 6= 0, there will be a selection bias and the estimates in equation 2 are
biased (Angrist & Pischke, 2009, p.64). It is most likely that Cov(ε1i, ε2i) > 0, as high
income households are more likely to value education more. This causes the estimate
of ρ1 to be biased upwards, ie. the indirect channel of displacement-on-income-on-
education expenditure captures too much of the total effect.

The covariances of the error terms for the estimated channels of income, stock of durable
goods, and employment status of parents are likely to be small or zero. If the correlation
between the error terms is greater than zero, my estimates of the indirect effects should
be considered as an upper bound.

3.2 Data on Education Expenditure

To estimate equation 1, I use observations of children in primary or secondary school.
Although decision making for education expenditure is made on the household level,
there is more information about the children in school available if I use child level data.
However, the results are not sensitive to the choice of household level or child level
data. Households that report a “don’t know” or “refused” in any of the used variables
are dropped. Households are considered displaced if both parents (or the single parent)
were displaced. Similarly, the control group consists of households, where both parents
did not move during the war.

Table 4 reports descriptive statistics for the various expenditure groups per child in
Convertible Mark, the local currency. Only a few groups shows a statistically significant
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difference for children of displaced and not displaced households. In general, education
is more expensive in the Republika Srpska, and also the share of children of displaced
parents living in the Republika Srpska (61 %) is higher. The descriptive statistics in the
column of simple differences are therefore suggesting a smaller difference in education
expenditure than there really is. The last column of that table reports differences after
controlling for the entity and more categories show a significant difference.

Table 4: Descriptive Statistics: Education Expenditure by Classes

All Not Moved Displaced Diff. Cond.

Annual Tuition 12.1 12.6 9.8 -2.8 -4.2
(3.41) (3.46)

Special Tuition 2.1 2.0 2.4 0.5 0.7
(1.46) (1.48)

Membership Fee for 0.7 0.7 0.4 -0.3 -0.1
Parent’s Association (0.96) (0.97)

School Uniforms and 36.5 38.7 26.7 -12.0∗∗ -8.4
other School Clothing (5.17) (5.22)

Textbooks 35.3 33.8 42.1 8.3∗ -0.9
(3.10) (2.89)

Other School Materials 31.5 31.4 32.0 0.6 0.9
(2.00) (2.02)

Food and Lodging 44.2 47.9 28.1 -19.8∗∗∗ -15.0∗∗

(6.00) (6.06)

Other Costs 19.9 20.8 15.8 -5.1 -11.6∗∗∗

(4.16) (4.13)

Total Costs (not included 84.9 89.7 64.2 -25.5 -35.9∗∗

in previous classes) (15.94) (16.11)

Expenditure on Education 267.1 277.7 221.5 -56.1∗∗∗ -74.5∗∗∗

(Sum of the above groups) (18.3) (18.37)

Observations 1,952 1,584 368

Standard errors in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

The column ”Cond.” reports the difference after controlling for the entity.

Education expenditure is not a trivial part of total expenditure for households in Bosnia
and Herzegovina. The average annual expenditure on education per child is 267.1
Covertible Mark, while the average total household income per month in the dataset
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is 481 Convertible Mark. This relates to 4.6 % of an average total household income
is spent on the education of each child. This a high price to pay for generally “free”
education, which causes Mooney and French (2005) to suggest financial support for the
education of children of displaced hosueholds.

In most specifications I use the sum of all expenditure classes, because of the group
called “Total cost (not included in previous classes)”. This expenditure class forms a
pool for expenses, that parents cannot classify or do not bother to split up into the exact
groups. The problem is that the group “Total cost (not included in previous classes)”
is negativly correlated with all other groups, which suggests that some households
do not take the effort to split up the expenditures into the various classes and put
everything into this group. Since dropping such households would reduce the sample
size considerably, I use the sum of all groups in the main specifications to avoid the
loss of many observations. In additional specifications, I restrict myself to a number of
selected groups and drop the households using the class “Total cost (not included in
previous classes)”.

Table 3 reports descriptive statistics of exogenous characteristics for children in primary
or secondary school and the household head of their family. There are in total 1,952
children fulfilling the criteria for inclusion, out of which 368 are from displaced house-
holds. Only the entity of residence and the grade of school are significantly different
for children of displaced and not displaced households.

4 Total Causal Effect

In this section, I present the estimation results for the total causal effect of displacement
on education expenditure. The robustness checks show that the difference in spending
on education is not an artifact of certain specifications but hold quite generally.

4.1 Results

The main results are reported in Table 5: they indicate a highly significant drop in
education expenditure in all specifications. Quantitatively, the difference in education
expenditure between children of displaced families and families that did not move dur-
ing the war ranges between 24.2 % and 32.8 % depending on the set of control variables.
Column (5) is the preferred specification with a full set of municipality fixed effects to
control for regional differences. I will refer to the difference of 32.8 % as the baseline
result. The standard errors are clustered at the household level and hardly change by in-
cluding the various control variables. I try to explore the drop in education expenditure
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further in different ways.

Table 5: Regression Output: Education Expenditure I

Log. of Education Expenditure

(1) (2) (3) (4) (5)

Displaced Family -0.250∗∗∗ -0.242∗∗∗ -0.272∗∗∗ -0.266∗∗∗ -0.328∗∗∗

(0.070) (0.070) (0.069) (0.068) (0.066)

Republika Srpska 0.461∗∗∗ 0.477∗∗∗ 0.456∗∗∗ 0.452∗∗∗

(0.054) (0.054) (0.052) (0.053)

Number in School -0.163 -0.239∗∗ -0.247∗∗ -0.128
(0.103) (0.101) (0.101) (0.093)

Number in School2 0.052∗∗ 0.063∗∗∗ 0.065∗∗∗ 0.029
(0.021) (0.021) (0.021) (0.019)

Oldest Child 0.178∗∗∗ 0.123∗∗∗ 0.134∗∗∗ 0.147∗∗∗

(0.040) (0.041) (0.043) (0.041)

Female 0.061 0.060 0.065
(0.043) (0.043) (0.040)

Grade of School 0.073∗∗∗ 0.071∗∗∗ 0.074∗∗∗

(0.008) (0.008) (0.007)

Education of HHH 0.011 0.017∗∗

(0.008) (0.008)

Age of HHH 0.003 0.004
(0.003) (0.003)

Municipality FE X
No. Observations 1,952 1,952 1,952 1,952 1,952
R-squared 0.054 0.067 0.115 0.116 0.245

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

To put the difference of 32.8 % into perspective, it is helpful to compare education
expenditure with income numbers. The average household spends per child during one
school year about 55.5 % of the monthly mean household income (56.5% for non-movers
and 50.7 % for displaced). In terms of monthly median household income, the average
household spends 66.8 % per schoolyear on the education of one child (69.4% for non-
movers and 63.3 % for displaced). A difference in education expenditure of 32.8 % as
estimated above, is therefore a significant drop in spending on education, not only in a
statistical sense.
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Regressions (1) and (2) in Table 6 run the main specification for each entity (Federation
of Bosnia and Herzegovina and Republika Srpska, the two administrative units) sepa-
rately. The difference is similar in both entities with 31.0 % in the Federation of Bosnia
and Herzegovina and 33.8 % in the Repulika Srpska. Since the entities are in charge of
the education system in Bosnia and Herzegovina, the way one system works, is not the
source of the difference in education expenditure found in the baseline regression.

Table 6: Regression Output: Education Expenditure II

Log. of Education Expenditure

(1) (2) (3) (4) (5)

Displaced Family -0.310∗∗∗ -0.338∗∗∗ -0.125 -0.407∗∗∗ -0.877∗∗∗

(0.118) (0.077) (0.095) (0.091) (0.308)

Only Federation B&H X
Only Republic Srpska X
One Child in School X
Two Children in School X
Three Children in School X

Controls X X X X X
Municipality FE X X X X X
No. Observations 1,101 851 691 1,003 218
R-squared 0.205 0.225 0.247 0.248 0.461

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Control variables include number of childen in HH enrolled and its square, grade of

school, education of HHH, age of HHH and dummy variables for being the oldest child

and females.

Columns (3) to (5) shed some light on the source of the education expenditure dif-
ferences between displaced and not displaced families. In these regressions I only use
families with one, two or three children in school, respectively. Displaced households
with only one child in school spend 12.5 % less on education, while households with two
(three) children in school spend 40.7 % (87.7 %) less. Only the latter two differences are
significantly different from zero. This pattern suggests that in larger displaced families,
some mechanism is at work, that generates the difference in education expenditure.

A closer look at some education expenditure groups is taken in Table 7. For this table,
I restrict the sample to the 1,325 children, whose parents split up all their costs to the
detailed expenditure groups and did not use the category Total Costs (not included in
previous classes)”. Including a child which zero reported expenditure on textbooks, for
instance, and a single position in the group of unclassified expenditures would lead to
unreasonable results in these regressions.
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Table 7: Regression Output: Education Expenditure III

Annual Annual Other School Important
Tuition Tuition Materials Textbooks Groups

(1) (2) (3) (4) (5)

Displaced Family 0.113 -0.822∗∗∗ -0.167∗∗ -0.200∗∗ -0.152∗∗

(0.133) (0.295) (0.076) (0.090) (0.062)

Primary School Only X
Secondary School Only X

Controls X X X X X
Municipality FE X X X X X
No. Observations 984 341 1,325 1,101 1,325
R-squared 0.115 0.282 0.166 0.750 0.465

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Control variables include number of childen in HH enrolled and its square, grade of school,

education of HHH, age of HHH and dummy variables for being the oldest child and females.

Only households with zero expenditure in the residual category ”Total Costs (not included

in previous columns)” are used in all regressions.

In the regression ”Textbooks”, only municipalities with some positive expenditures were used.

”Important Groups” is the sum of the previous three groups.

All independent variables are in measured in logs.

In primary school (grades 1-8) only few parents pay annual tuition and as regression
(1) shows, there is no significant difference in spending. However, in secondary school,
where areas of specialization are offered, there is a large and significant difference be-
tween children of displaced and non-mover parents. Regression (2) uses an OLS model
and shows a reduction by about 82 %. In terms of other school material, which includes
notebooks, pencils, etc., there is a difference of 16.7 %. The spending on textbooks in
column (4) is conditional on positive spendings on textbooks by anyone in the mu-
nicipality. In some municipaliteis, textbooks are provided by the municipality or the
federal government, therefore this additional restriction. The difference is still a signif-
icant 20.0 %. Adding up these three groups, which seem to be especially important for
the quality of education, a difference of 15.2 % is estimated.

These results suggest that displaced parents restrict expenditures on the education of
their children whereever they can, that is even in matters like the choice of the secondary
school and the provision of study materials.

18



4.2 Someone Outside the Household Paid for Education

The difference in education expenditure could easily be explained, if someone outside
the household paid for some of the expenses. The government might have special
subsidies for displaced households and pays the education for those children. Das et
al. (2011) show that anticipated public supply of additional school inputs in India
and Zambia is offset by an expenditure reduction of parents. Fortunately, the LSMS
records the expenses paid from someone outside the household, however only as a total
amount. Including these expenditures and running the baseline regressions with the
new dependent variable in column (1) of Table 8 again, reduces the overall difference a
bit, but leaves the general picture unchanged: a difference of 27.2 %.

Table 8: Regression Output: All Expenditures

Log. of Education Expenditure

(1) (2) (3)

Displaced Family -0.272∗∗∗ -0.190 -0.323∗∗∗

(0.072) (0.131) (0.081)

Only Federation B&H X
Only Republic Srpska X

Controls X X X
Municipality FE X X X
No. Observations 1,947 1,099 848
R-squared 0.216 0.176 0.212

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Control variables include number of childen in HH enrolled

and its square, grade of school, education of HHH, age of

HHH and dummy variables for being the oldest child and

females.

In column (2) and (3) the regressions are done separately for the two administrative
units, the Federation Bosnia and Herzegovina and the Republika Srpska. The difference
in education expenditure decreases for the former to 19.0 % and becomes insignificant
while it remains almost unchanged at 32.3 % in the Republika Srpska. The difference
in the Federation of Bosnia and Herzegovina decreases quite a bit and standard errors
also increase. The difference is insignificant at traditional confidence levels, but is still
sizeable.

It is true that chidlren of displaced households get more funding for education from
outside, but only a few are so lucky. Only about 10 % of children of displaced parents
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get support from outside the family, while about 5 % of the children of non-displaced
households get support. Also if displaced households reduce their education expen-
diture because someone from outside the household is chipping in, there should be
a negative correlation between spending from inside the household and from outside
the household. The correlation between the spending groups is slightly positive for all
households and quite positive with 0.3 by restricting to those households with positive
expenditures from outside the household. In general, the hypothesis that displaced
households reduce their spending on education because someone outside the household
pays for the education of children can be rejected.

4.3 Displacement or Exposure to Violence

An interesting point is if really displacement creates this change in spending on educa-
tion or if something highly correlated with displacement is the main reason. There is
the possibility that the exposure to violence is the reason for the observed difference in
education expenditure and not displacement, as assumed so far (see Voors et al, 2012).
Displaced households were probably more exposed to violence during the Bosnian War
than were the non-movers. In this set of regressions I distinguish between exposure
to violence and displacement to answer this point. Data about exposure to violence is
available from the Bosnian Book of Dead from the Research and Documentation Center
in Sarajevo. The variable ”Share of Dead and Missing” measures the number of dead
and missing people by municipality relative to its population in the 1991 census in per-
cent.2 I match the municipality of residence just before the war with the violence data
and include this variable in my baseline regressions. A number of observations is lost
due to problems of matching municipality of residence before the war to the violence
data. The data shows that on average displaced households were living in municipali-
ties with 4.2 % dead or missing before the war and non-movers in municipalities with
a mean of only 1.5 %.

Table 9 reports the results of these regressions, where column (1) reproduces the baseline
result with this reduced sample for reference. In the next column, the share of dead and
missing people by municipality of origin is included. The coefficient for displacement
increases a little, while the coefficient for violence is basically zero and insignificant.
Also the inclusion of an interaction term does not produce a significant coefficient(s)
(neither individually nor jointly). These results are not sensitive to using the logarithm
of the dead share or dropping the outliers from Srebrenica (with share of dead and
missing of 23 %).

I conclude that displacement is the factor that is driving the difference in education
expenditure found in previous regressions and not increased exposure to violence of

2Eik Swee generously provided the data.
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Table 9: Regression Output: Exposure to Violence

Log. of Education Expenditure

(1) (2) (3)

Displaced Family -0.298∗∗∗ -0.316∗∗∗ -0.405∗∗∗

(0.089) (0.091) (0.150)

Share of Dead & Missing 0.010 -0.024
(0.012) (0.041)

Share of Dead & Missing * 0.038
Displaced Family (0.044)

Controls X X X
Municipality FE X X X
No. Observations 1,732 1,732 1732
R-squared 0.244 0.244 0.244

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Control variables include number of childen in HH enrolled

and its square, grade of school, education of HHH, age of

HHH and dummy variables for being the oldest child and females.

displaced households.

5 Identifying the Mechanisms

Finding the mechanisms of how the difference in education expenditure comes about is
of interest to researchers and policy makers alike. Therefore I try to decompose the total
causal effect as far as possible. To identify the mechanism through which displacement
causes reduced education expenditure, I include endogenous variables to control for their
effect on education expenditure. In section 3.1, I noted that by including endogenous
control variables, the results for the indirect effect should be considered as an upper
bound.

5.1 Geography

One concern in the baseline regressions is that the difference in expenditure on education
comes from some form of post-war regional sorting. That is, displaced households
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either sort themself or get sorted into regions where education is cheaper. If displaced
households end up in poorer communities where, for instance, education expenditure is
generally low, the regressions in Table 5 would show a negative effect of displacement.
This explanation seems unlikely, however, since the difference in education expenditure
increases from 26.6 % to 32.8 % by controlling for municipality fixed effects. Regional
differences within the municipality would still be a possibility, although municipalities
in Bosnia and Herzegovina are a quite small geographical unit (on average 373 km2).
In the LSMS municipalities are classified into mostly rural, mixed or urban areas. The
data shows that in rural municipalities 15.5 % of the observations are from displaced
households, in mixed municipalities there are 23.4 % displaced, and in mostly urban
municipalities the number is 18.2 %. At the municipality level, this does not look like
sorting into specific areas. Therefore regional sorting does not seem to be the driving
force behind the results.

A related issue is the freedom to make decisions over education expenditure. If there
is only one school per town and a child can only be enrolled if certain equipment (like
school materials and textbooks) is provided by the parents, then households cannot
make a decision over how much to spend on their childrens’ education. Either they
provide the equipment or their children do not get educated at all. This point is related
to the previous one, because in both arguments we need regional sorting to find the
large effect on education expenditure from the baseline regression.

In mostly rural municipalities, it can be assumed that there is less choice for parents
about the school they send their children to than in urban areas like Sarajevo or Banja
Luka. If displaced households spend less on education by choice, we should see a larger
difference in urban areas than in rural areas. Table 10 shows exactly this picture.
Column (1) repeats the baseline result from Table 5 for reference. In regression (2) I add
interaction terms of rural and mixed dummies with displacement to allow the differences
in education expenditure to vary with the type of municipality. The result shows that
in urban municipalities, displaced households spend 37.2 % less on the education of
their children than not displaced households, in mixed areas 27.3 % (-0.372+0.099)
less and in mostly rural areas 27.7 % less. Columns (3)-(5) shows separate regressions
for the three municipality types and show an ordering of differences from rural with
the smallest difference to urban areas with the highest. I conclude that more choice
about education expenditure leads to a larger difference in spending on education for
displaced households.

5.2 Enrollment

One of the first guesses of what could explain differences in education expenditure is
enrollment, which is also of interest in its own right. If displaced households are less
likely to be enrolled in secondary school and secondary school is more expensive, a
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Table 10: Regression Output: Geography

Log. of Education Expenditure

(1) (2) (3) (4) (5)

Displaced Family -0.328∗∗∗ -0.372∗∗∗ -0.229∗ -0.284∗∗ -0.381∗∗∗

(0.066) (0.095) (0.133) (0.120) (0.096)

Rural ∗ 0.095
Displaced Family (0.164)

Mixed ∗ 0.099
Displaced Family (0.154)

Rural Areas Only X
Mixed Areas Only X
Urban Areas Only X

Controls X X X X X
Municipality FE X X X X X
No. Observations 1,952 1,952 453 482 1,017
R-squared 0.245 0.246 0.331 0.225 0.218

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Control variables include number of childen in HH enrolled and its square,

grade of school, education of HHH, age of HHH and dummy variables for

being the oldest child and females.

large part of the difference in education expenditure could be explained. To investigate
about enrollment I use data on children who are enrolled in primary or secondary
school or could be enrolled, ie. kids who are too young or completed secondary school
are dropped. This leaves me with 2,193 observations out of which 1,005 have already
completed primary school. Average enrollment is high with over 97 % in primary school
and over 91 % in secondary school.

The marginal effects of probit regressions are reported in Table 11. The regressions
produce only one significant coefficientin the table. Also a test for joint significance in
columns (2), (3) and (5) does not show a significant difference. Colums (1)-(3) look
at enrollment in primary and secondary school together, where the second regression
allows for a different slope of females from displaced households, and column (3) allows
for a different slope for age in displaced households. In columns (4) and (5) the first two
regressions are repeated with the restriction on children who have already graduated
from primary school. The results show that girls of displaced parents are significantly
more likely to be enrolled in secondary school at the 10 % level. However, this is based
on only a few observations and can hardly explain the main results.

23



Table 11: Regression Output: Enrollment

Enrollment

(1) (2) (3) (4) (5)

Displaced Family 0.006 0.001 0.001 0.011 -0.012
(0.0060) (0.0075) (0.0289) (0.0156) (0.0199)

Female ∗ 0.014 0.054∗

Displaced Family (0.0088) (0.0329)

Age ∗ 0.000
Displaced Family (0.0016)

Only Secondary Educ. X X

Controls X X X X X
No. Observations 2,193 2,193 2,193 1,005 1,005
Pseudo R-squared 0.377 0.379 0.377 0.273 0.278

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Reported are marginal effects evaluated at the mean values from a probit model

with standard errors clustered at the household level.

Control variables include age, age2, education of HHH, age of HHH and dummy

variables for females and the Republika Srpska.

Children from displaced parents are no less likely to be enrolled and so the difference
in education expenditure cannot be explained with enrollment. Research on negative
economic shocks to parents in Indonesia shows that education expenditure and enroll-
ment in school was reduced (Duncan et al., 2004), that is the intensive and extensive
margin changes. However, it is not surprising that enrollment did not change here,
given the circumstances in Bosnia and Herzegovina in 2001 (eg. 66.7 % unemployment
rate for the age group 15-24 years in 2006 (Labour Force Survey, 2008)). In addition,
probably few displaced families had opportunities to use the additional labor of a child
in agriculture.

5.3 Income and the Stock of Durable Goods

One of the most natural explanations for the difference in education expenditure would
be reduced income and wealth levels of displaced households. It is not surprising that
displaced households have lower labor income and wealth than households that did
not have to move during the war. Table 12 documents that displaced households
experience a significant reduction in income and the stock of durable goods. Also
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the share reporting zero labor income is with 36.1 % a lot higher than that of non-
movers with 19.1 %. Higher non-labor income (pensions and allowances) make up for
this a bit. However, the largest difference is in the stock of durable goods, which can
be considered as a proxy for wealth. Lower income and wealth is related to expenditure
patterns and it would therefore be a prime explanation for the estimated difference in
education expenditure. However, the difference in education expenditure is surprisingly
robust to the inclusion of income and durable goods variables, as seen below. The
difference decreases only slightly and rules out income and wealth differences as the
main mechanism.

Income and wealth is controlled for with several different variables. Household labor
income measures the sum of labor income reported for the last month by household
members. Household non-labor income measures the sum of pensions and allowances
per month received by household members, while total household income is composed
of the sum of the two aforementioned variables. The variable durables is the sum of
the values of reported durable goods in the household, but not financial assets or real
estate. Dummy variables for a reported value of zero for any of those variables are
included in the regressions to make the estimation more flexible.

Reconsider equations (2) and (3), where differences in income could influence education
expenditure for displaced households in two ways: displaced households could have less
income (ρ1) and they could spend their income differently (θ1). The main question
to be answered is: ”Would displaced parents still spend less on the education of their
children, if they would not have had a reduction to their income due to displacement?”.
By substracting the mean of the income and durable goods variables of the non-movers
from the respective variable, the dummy variable for displacement gives the answer to
the counterfactual above.3

The results of the regressions are shown in Table 13, where column (1) replicates the
baseline results for reference with the slightly smaller sample. Each variable is included
in four ways: the main variable, a dummy variable for a value of zero, and both in-
teracted with displacement. Only the variable durable goods is individually significant
in all regressions, which is not surprising given the inclusion of the other interaction
terms.

The dummy variable for displacement decreases surprisingly little by controlling for
various forms of income and durable goods, and the indicator for displacement remains
significant at the one-percent level in all specifications. The most flexible specification,
(6), still shows a difference in education expenditure of 23.7 % after controlling for labor
and non-labor income and the stock of durable goods. This is still two-thirds of the
total causal effect. Note that the R2 increases only slightly by including any of these
variables.

3See Appendix A for details.
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Table 12: Descriptive Statistics: Income and Durable Goods

All Not Moved Displaced Difference

Total HH Income 481 492 437 -54∗∗

(27.3)

Total HH Income 527 539 473 -66∗∗

(conditional on > 0) (28.2)

Zero Total HH Income 0.086 0.088 0.075 -0.013
(0.016)

HH Labor Income 404 426 313 -113∗∗∗

(27.4)

HH Labor Income 521 527 490 -37
(conditional on > 0) (33.9)

Zero HH Labor Income 0.224 0.191 0.361 0.170∗∗∗

(0.024)

HH Non-Labor Income 77 66 124 58∗∗∗

(8.9)

HH Non-Labor Income 188 174 229 55∗∗∗

(conditional on > 0) (15.7)

Zero HH Non-Labor Income 0.590 0.621 0.458 -0.163∗∗∗

(0.29)

Stock of Durable Goods 2,688 2,884 1,852 -1,032∗∗∗

(244.7)

Stock of Durable Goods 2,795 3,002 1,915 -1,087∗∗∗

(conditional on > 0) (251.8)

Zero Stock of Durable Goods 0.038 0.040 0.033 -0.006
(0.011)

Observations 1,901 1,541 360

Standard errors in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Income is relates to monthly income in Convertible Mark.
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Table 13: Regression Output: Income and Durable Goods

Log. of Education Expenditure

(1) (2) (3) (4) (5) (6)

Displaced Family -0.329∗∗∗ -0.321∗∗∗ -0.261∗∗∗ -0.269∗∗∗ -0.276∗∗∗ -0.237∗∗∗

(0.067) (0.067) (0.069) (0.072) (0.069) (0.071)

Log. HH Total Income1 0.089∗∗ 0.060
(0.039) (0.041)

Displaced Family * 0.013 0.014
Log. HH Total Income1 (0.080) (0.081)

Log. HH Labor Income1 0.055 0.016
(0.049) (0.053)

Displaced Family * 0.074 0.077
Log. HH Labor Income1 (0.102) (0.108)

Log. HH Non-Labor Inc.1 0.028 0.026
(0.041) (0.040)

Displaced Family * -0.001 -0.008
Log. HH Non-Labor Inc.1 (0.082) (0.081)

Log. Durable Goods1 0.077∗∗∗ 0.062∗∗ 0.071∗∗

(0.026) (0.028) (0.028)

Displaced Family * 0.040 0.033 -0.000
Log. Durable Goods1 (0.053) (0.054) (0.057)

Zero Indicator1 X X X X X
Displaced Family *

X X X X X
Zero Indicator1

F-test 9.51∗∗∗ 5.29∗∗∗ 7.08∗∗∗ 5.19∗∗∗ 3.66∗∗∗

Controls X X X X X X
Municipality FE X X X X X X
No. Observations 1,901 1,901 1,901 1,901 1,901 1,901
R-squared 0.243 0.250 0.253 0.251 0.255 0.258

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Control variables include number of childen in HH enrolled and its square, grade of

school, education of HHH, age of HHH and dummy variables for being the oldest child

and females.

”F-test” results from a test of joint significance of displacement and all its interactions.

[1] Measured as the difference to the mean of non-movers.
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To conclude, differences in income and the stock of durable goods do explain some part
of the difference, but it does not seem to be the main mechanism. There still seems
something else to be going on that was induced by displacement of the parents.

5.4 Employment Status of Parents

Another mechanism I want to explore is that differences in the employment status of the
parents cause the education expenditure difference. The idea is that if both parents are
working, parents may not have the time to help their children learn and therefore spend
more on books and school materials to make up for less personal support. Kondylis
(2010) shows that males from displaced households are more likely to be unemployed
and displaced females are more likely to be out of the labor force. The descriptive
statistics in Table 14 show the same picture, where displaced families are less likely
to be employed. This mechanism could therefore very well explain the difference in
education expenditure.

Table 14: Descriptive Statistics: Parent’s Employment Status

All Not Moved Displaced Difference

Both Parents Employed 0.29 0.30 0.23 -0.07∗∗∗

(0.026)

Spouse of HHH Employed 0.28 0.29 0.23 -0.06∗∗

(0.026)

No Parent Employed 0.34 0.30 0.48 0.17∗∗∗

(0.027)

Observations 1,901 1,541 360

Standard errors in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

I test this hypothesis by including indicator variables for employment of both parents
or a single parent, one for whether the spouse of the household head is employed and
one if no parent is employed. Interaction terms of the employment indicators with
displacement are included as well. As with income in section 5.3, I substract the mean
of the non-movers of each employment variable from the indicator to interprete the
displacement dummy as a counterfactual. Column (1) of Table 15 replicates the baseline
result for comparison. In the three following columns I add one dummy variable and
the interaction term at a time. None of these coefficients is significant at a traditional
level individually and only in column (2) are the two coefficients together significant at
the 10 % level.
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Table 15: Regression Output: Parent’s Employment Status

Log. of Education Expenditure

(1) (2) (3) (4) (5)

Displaced Family -0.329∗∗∗ -0.308∗∗∗ -0.317∗∗∗ -0.306∗∗∗ -0.302∗∗∗

(0.067) (0.068) (0.067) (0.069) (0.106)

Both Parents Employed1 0.095 0.071
(0.066) (0.071)

Displaced Family * 0.146 0.162
Both Parents Employed1 (0.154) (0.170)

Spouse Employed1 0.079
(0.67)

Displaced Family * 0.082
Spouse Employed1 (0.146)

No Parent Employed1 -0.102 -0.078
(0.069) (0.074)

Displaced Family * -0.017 0.046
No Parent Employed1 (0.131) (0.144)

F-test 11.88∗∗∗ 11.61∗∗∗ 10.40∗∗∗ 7.49∗∗∗

Controls X X X X X
Municipality FE X X X X X
No. Observations 1,901 1,901 1,901 1,901 1,901
R-squared 0.243 0.245 0.244 0.244 0.246

Standard errors clustered at the household level in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Control variables include number of childen in HH enrolled and its square, grade of

school, education of HHH, age of HHH and dummy variables for being the oldest child

and females.

”F-test” results from a test of joint significance of displacement and all its interactions.

[1] Measured as the difference to the mean of non-movers.
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As with income, the coefficients show that only a small portion of the difference in
education expenditure can be explained by the employment status of the parents, at
most about one tenth in the last regression. The main mechanism through which
displacement affects education expenditure is still undetected.

5.5 Preferences, Uncertainty and Financial Constraints

In summary, neither regional sorting, variation in enrollment, income and durable goods
levels nor the employment status of the parents are able to account for the majority of
the difference in education expenditure. The natural question is then: How does the
effect come about? Unfortunately, I am not able to fully answer this question. This
section discusses some other, not testable, explanations and further crude evidence.

A possible explanation could be that displaced households are able to buy cheaper
school materials and textbooks or share the supplies with other families. Displaced
households in an area may build networks to help each other. However, it is hard to
imagine that displaced households find a way to save on education expenditure that
households who did not move during the war do not find, especially with their social
network in place. The non-movers in Bosnia and Herzegovina are not exactly rich to
pass up a possibility to save.

Voors et al. (2012) present evidence from field experiments in Burundi that exposure
to violence affects preferences. In detail they report more altruistic behavior towards
their neighbors, more risk taking, and a higher discount rate. For my purpose the
higher discount rate is of special interest. If displaced parents have a higher discount
rate than parents who were not displaced because the exposure to the war was more
intense for them, they would invest less in projects that generate a payoff in the future
- such as education. With the consumption data available, such a hypothesis cannot
tested rigorously. However, some preliminary tests can be done and those results point
not into the direction of a higher discount rate. With the available consumption data,
I construct a rough variable of annual consumption. Some of the consumption groups
were asked only for one week, some for a month and some for the last year. By using
the income data available, I also calculate the annual income by using the labor income
from the last month and non-labor income of the last year. This allows me to get an
idea about the savings pattern of households.

Table 16 presents the results of some regressions with these variables. All these regres-
sions show that conditional on income and the stock of durable goods, displaced house-
holds save more and consume less than their non-mover counterparts. An increased
discount rate would, ceteris paribus, imply lower savings and higher consumption. Of
course these variables contain a lot of measurement error and there are other economet-
ric problems present, but the general pattern does not support the hypothesis that an
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increase in the discount rate of displaced persons is the reason for decreased spending
on education.

Table 16: Regression Output: Consumption and Savings

Log. of Annual Annual Savings
Consumption Consumption Savings Share

(1) (2) (3) (4)

Displaced Family -0.083∗∗∗ -992.2∗∗∗ 1,432∗∗∗ 0.368∗∗∗

(0.027) (309.6) (349.3) (0.1433)

Log. Ann. HH Income 0.140∗∗∗ 3.287∗∗∗

(0.017) (0.337)

Ann. HH Income 0.272∗∗∗ 0.694∗∗∗

(0.035) (0.045)

Log. Durable Goods 0.155∗∗∗ 1,692∗∗∗ -1,987∗∗∗ -0.679∗∗∗

(0.011) (137.5) (162.6) (0.154)

Zero Income Indicator X X X
Zero Durables Indicator X X X X

Controls X X X X
Municipality FE X X X X
No. Observations 1,157 1,157 1,157 1,072
R-squared 0.507 0.450 0.390 0.523

Heteroskedasticity robust standard errors are reported in paranthesis.

Significance: ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Control variables include number of adults in HH, the number of childen in HH,

education of HHH, age of HHH.

Outliers with an annual household income of less than 360 Convertible Mark were

dropped in regression (4) because of unreasonably small saving shares. The estimate

is only sensitive to the chosen income cutoff if a cutoff of 60 Convertible Mark or

smaller is used. Other income cutoffs do not produce quantitatively different results.

The regression results in Table 16 show clearly that displaced households consume
about 8 % less than comparable non-mover households. This is a lot less than the
33 % I find for education expenditures. My interpretation of this pattern is twofold.
First, displaced households face a lot of uncertainty about the future and try to prepare
themselfs by cutting down spending on every non-vital position, which includes educa-
tion expenditure. In a simple two period model, an agent with convex marginal utility
reduces consumption in the first period if the risk of period 2 income increases. Kimball
(1990) calls this phenomenon prudence and defines it as “the propensity to prepare and
forearm oneself in the face of uncertainty”. In 2001 the restitution of property to inter-
nally displaced households and the possibility to return to their homes from before the
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war was still an issue in Bosnia and Herzegovina. Many displaced households probably
faced a highly uncertain future.

The second interpretation of these results are financial constraints. For many house-
holds in the data savings are negative, which might have to do with underreporting
income figures. Displaced households could face stricter financial constraints due to the
loss of their social network for credit or the lack of property they could use as collateral.
This interpretation is also supported by results shown in Table 6, where difference in
education expenditure increases with the number of children in school. More children
result in a greater financial burden. Since financial assets are not included in the sur-
vey, I cannot check how tight the budgets of these households are. Even if financial
constraints are not binding now, expectating that they will be binding in the future
would already make households cut back on expenditures today (eg. Deaton, 1991).

However, I am not able to give a full explanation how the difference in education
expenditure comes about. Increased risk and financial constraints are consistent with
the pattern above, but changes in preferences and values of the parents cannot be ruled
out in general.

6 Conclusion

This paper contributes to the literature on the long-term consequences of conflict by
identifying education as a mechanism through which displacement has a potential neg-
ative spill-over on the next generation. I find a robust statistical relationship that
displaced parents spend a sizeable amount less on the education of their children, that
is between -20 % and -35 %, than parents who did not move during the war. In an
environment like Bosnia and Herzegovina, where parents have to pay for textbooks
and school materials etc., this difference in spending on education has the potential
to negatively affect the quality of education children receive. The estimated difference
in the annual tuition payed for children in secondary school, indicates that children of
displaced parents attend secondary schools of lower quality. The difference in educa-
tion expenditure is robust to many specifications and a series of tests indicate that a
selection bias is not the source of the result.

A number of channels how displacement can affect education expenditure is tested.
Differences in income and durable goods levels can explain at most one third of the
baseline result. The employment of parents, enrollment and support from outside the
household can be ruled out as the main mechanisms. Further evidence is consistent with
the hypothesis that the displaced households face more uncertainty about the future or
more rigid financial constraints than non-movers. That would lead them to cut back
spending on every non-vital position, including the education of their children.

32



More work needs to be done to fully understand how violent conflict influences peoples
lives. Research has shown negative consequences of exposure to violence and displace-
ment, but how exactly these changes in economic outcomes come about is not fully
understood yet.
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A Evaluating the Indirect Effect

Let the conditional expectation function be

E
[
yi|mi,m

0
i

]
= α + δdi + ρmi + θmidi + φm0

i + ψm0
i di

where mi is income and m0
i is a dummy variable for a value of zero.

Then the expected difference in education expenditure between displaced and non-
movers is

E [yi|di = 1]− E [yi|di = 0] = δ + (ρ+ θ)E [mi|di = 1] + (φ+ ψ)E
[
m0

i |di = 1
]

−ρE [mi|di = 0]− φE
[
m0

i |di = 0
]

The difference in education expenditure if the displaced would not have experienced
a change in income, can be estimated with just one coefficient by substracting the
expected income of non-movers from the income variables of both displaced and non-
movers:

m̂i = mi − E [mi|di = 0]

m̂0
i = m0

i − E
[
m0

i |di = 0
]

E
[
yi|di = 1, m̂i = 0, m̂0

i = 0
]

−E
[
yi|di = 0, m̂i = 0, m̂0

i = 0
]

= δ + (ρ+ θ)m̂i + (φ+ ψ)m̂0
i − ρm̂i − φm̂0

i

= δ

Therefore the transformation of the income variables allows me to estimate the differ-
ence in education expenditure at the expected income of the non-movers with δ, while
ρ, θ, φ, and ψ remain unchanged because variances and covariances are unchanged by
substracting a constant.
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