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Abstract

We examine the causal impact of the 2002-2007 conflict in Cote d'lvoire on children's

health using household surveys collected beforengluand after the conflict, and information
on the exact location and date of conflict eve@is: identification strategy relies on exploiting
both temporal and spatial variation across birtoects to measure children's exposure to the
conflict. We find that children from regions morféeated by the conflict suffered significant
health setbacks compared with children from lefectdd regions. We further examine possible
war impact mechanisms using rich survey data omséloaids' experience of war. Our results
suggest that conflict-induced economic lossestheabpairment, displacement, and other forms
of victimization are important channels through etharmed conflict negatively impacts child
health.
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l. Introduction

The process of human capital accumulation, a keygdof long-run growth, is often derailed
when countries experience large negative shocks asioatural disasters, social strife and armed
conflict, adverse terms of trade movements, and@oic downturns. Almost one third of
developing countries have experienced civil warkare violence during 2000-208&tudies on
the aggregate impact of conflict show that affectedntries and populations adjust relatively
fast and often return to their pre-conflict growrtdjectories (Davis and Weinstein, 2002;
Brakman et al., 2004; Miguel and Roland, 2011). idwev, children and young adults are
particularly vulnerable to negative shocks as tteylose years of investment in their human
capital, as documented by a growing body of reseancthe micro-level consequences of
conflict (e.g., Akbulut-Yuksel, 2009; Bundervoetagt 2009; Blattman and Annan, 2010;
Akresh et al., 2011; Chamarbagwala and Moran, 28h&myakina, 2011; Swee, 2011; Leon,
forthcoming; Mansour and Rees, forthcoming). Softh@se shocks, especially when
experienced during early childhood, have been showrave lasting effects on later-life
outcomes that are difficult to reverse.

In this paper we estimate the causal impact oedroonflict as an adverse shock to child
health in a developing country. Recent studiesbéistaa robust negative association between
armed conflict and child health (Bundervoet et2009; Akresh et al. 2011; Baez, 2011; Akresh
et al., forthcoming, Mansour and Rees, forthcomiktpwever, few have been able to pin down
the channels through which conflict impacts chiélth. We make four main contributions to
this literature. First, we use data collected befduring, and after the conflict to estimate the
impact of the conflict. Second, based on unique-posflict survey data on war-related

experiences, we construct household-level measidir@nflict-induced victimization that allow

! Based on data from Marshall (2010).



us to explore distinct mechanisms by which confhigbacts child health. Third, we compare the
effect of a regional measure of conflict as a catarshock with that of household-level
victimization on child health. We are thus abledentify the impact of victimization as an
idiosyncratic shock in addition to the impact o ttovariate shockFourth, we contribute to the
literature on gender bias in the face of negatingcks by examining gender differentials in the
estimated impact.

The shock under scrutiny is the 2002-2007 conflic€ote d'lvoire and the outcome of
interest is children's height-for-age z-score, mmonly used indicator of long-run child
nutritional status and health (Martorell and Hahid®86). Our identification strategy relies on
exploiting both temporal and spatial variation @srbirth cohorts in exposure to the conflict.
Large health setbacks are observed for childrem fronflict regions and victimized households
within these regions. Height-for-age z-scores arax@rage 0.414 standard deviations lower for
children living in conflict regions compared to sasage children outside conflict regions. The
stature deficit is more pronounced for boys andtodin exposed to conflict for longer periods of
time. All our results are conditional on survivagshnd on individuals remaining in the country.

While the absence of longitudinal data does Hotalis to examine the well-being of the
same households before and after the war, we ¢xpliss-sectional variation in self-reported
household-level victimization levels to pin dowe tthannels through which the conflict affects
individuals. Among the shocks we examine, econdasises have the largest negative impact on
child health. The effect of all types of victimizat—economic losses, health impairment,

displacement, and being directly subjected to wicde-is stronger for migrant households. This

2 Qur aim in this study is to quantify the impacttoé conflict and to explore its transmission clesnWe do not

examine household coping strategies in the fatieeohock.



finding suggests that displacement coupled witfetght forms of direct victimhood is an
important transmission channel for the shock. Tégative impact of victimization is stronger
for children living in conflict regions, suggestitftat the effect of the idiosyncratic shocks is
amplified in regions affected by the covariate $hoc

While most studies use data collected after timlich we are able to control for pre-
conflict health differentials using data collectaibr to the conflict as well. The three surveys
we use are the 2002 and 2008 Household Living @talsdSurveys (HLSS) and the 2006
Multiple Indicator Cluster Survey (MICS3) for Cétévoire The 2008 post-conflict survey
provides rich information on household experiers@sng the war, which we use to construct
measures of idiosyncratic exposure to the war.chvariate shock is captured with an indicator
variable for conflict-affected areas identifiedngsidata on the exact dates and locations of
conflict events from the Armed Conflict LocationdaBvents Dataset (ACLED) (Raleigh et al.,
2010).

In baseline regressions we control for househeltlhmother and child fixed effects, and
province-specific time trends. We supplement thveitie a battery of robustness checks
regarding changes in sample composition, migragelgctive fertility and mortality. We find
that our results are robust to these tests. Thetsesso hold for a range of sub-samples and
using an alternative control group. We also appgheaebo test to survey data from an earlier
period to address the concern that conflict locatimay be non-random. Finally, we look for
correlations between self-reported victimizatiod aservables to investigate whether
victimized households are a select sample tardetadolence. Again, we find that our results

hold up and conclude that we can credibly attritbeeidentified effects to the armed conflict.

3 See the Data Appendix for more information.



The remainder of the paper is organized as falldw Section Il we relate our study to
previous work and describe the historical contéxhe Ivorian conflict. Section Ill presents the
data, the estimation strategy, our baseline resaris the robustness checks. In Section IV we
discuss and provide evidence on conflict impacthmasms. In Section V we discuss additional
interpretations of the results and conclude. Aarjliresults are available in an online appefidix.
. Literature Review and Historical Background
I1.1. Previous Studies
Our paper contributes to a large literature thasses the importance of early childhood
conditions for human capital accumulation and aduttomes (see Currie, 2009; Almond and
Currie, 2011 for surveys). For developing counirigsauss and Thomas (1998) document a
positive relationship between height and educaeomployment, and wages. Glewwe et al.
(2001) and Alderman et al. (2006) show that podritien negatively affects school
performance and thereby decreases life-time inctumeking at the factors that influence child
health, Baird et al. (2011) assemble survey data 9 developing economies and show that
short-term economic fluctuations increase child taddy and that female infants face the highest
risk.

Further, our results contribute to a recent liigmathat provides evidence of a negative

link between armed conflict and child healtfor example, Akresh et al. (forthcoming) examine

* Auxiliary results are available in an online apgi&ron www.camelia-minoiu.com/civ-onlineappendix.pfables

and figures in the appendix are labeled in the'#®&Xfor Appendix).
> A distinct literature examines the consequencesrakd conflict on the health of young adults. iRstance,
Agtero and Deolalikar (2012) show that while thgateve impact of the Rwandan genocide decreasésagi at

exposure in a sample of women, the effects arag#rofor women who were adolescents during the@dao



the consequences of the Ethiopian-Eritrean wahereight of young children in Eritrea and

find that children exposed to the war are shoryed.d2 standard deviations than the reference
population. Bundervoet et al. (2009) estimate araye impact of the Burundian war of 0.35 to
0.53 standard deviations, while Akresh et al. (3Gktimate a slightly larger coefficient of 0.64
standard deviations for children exposed to thel®@®1 Rwandan war. Our baseline estimates of
the average effect of conflict on the war-affeatetiort are in the same ballpark as the literature
at slightly above 0.4 standard deviations compé&wdtie reference population. Our contribution

is to use rich information on different types offlt-induced victimization in order to pin

down the mechanisms that explain the findings isfliterature.

We also add to the literature on human capitalesahomic development in West
African countries. Some of the studies on Coteoité/focus on health in comparative
perspective and thus provide a useful backdropdoresults. Strauss (1990) shows that in
1985 stunting rates in rural Céte d'lvoire werd tfad African average, but twenty times larger
than in the United States. Cogneau and Rouanef)28@mine pre- and post-colonial stature
and find that health improvements during the c@bpéeriod occurred due to fast urbanization
and improvements in cocoa production. Other stuidiess on macroeconomic shocks. Thomas
et al. (1996) quantify the effects of the 1980siatinent policies in Cote d'lvoire on child and
adult health. Across a range of measures theytfiatithe health of children and adults was
negatively affected by macroeconomic adjustmerpairicular due to an increase in relative

food prices and reduced availability and qualityeélth infrastructure. Larger negative effects

Domingues (2010) finds that the impact of the @ctied Mozambican war on height is stronger for womxposed
to the war earlier in life.
® Jensen (2000) examines investments in child eidmcand health in the face of weather shocks tiwaltural

income in Coéte d'lvoire and finds adverse effeat®rollment and short-run measures of nutritichaius.



are documented for males, children and adultssatrthat is echoed in our study. Cogneau and
Jedwab (2012) use the 1990 reduction in admingteneoa producer prices as an exogenous
shock to farmer welfare and compare child healtheducation outcomes before and after the
event. They find that human capital investmentgapeylical and that there is greater bias
against young girls during times of economic stress
I1.2. Spatial and Temporal Intensity of the 2002-2007 I vorian Conflict
Cote d'lvoire, the world's leading exporter of cacenjoyed a long period of political stability
and economic development following its declarabémdependence in 1960. With an average
real GDP growth rate of 4.4 percent during 196501 ¥30te d'lvoire became an economic
powerhouse in West Africa and an attractive destindor foreign investment and migrant
workers from neighboring countrié$olitical unrest followed the death of long-stamyi
President Felix Houphouet-Boigny in 1993 and a nemath coups d'état took place during the
1990s. A military coup in December 1999 causedep d®ciopolitical crisis.

The root causes of the 2002-2007 Ivorian condlast be traced back to widespread
discontent over land ownership and nationality l&wsgarticular, eligibility rules for individuals
running for office)® and voting rights affecting the large populatidriazeign origin living on

the territory of Cote d'Ivoiré As tensions flared, the armed conflict began ipt&mber 2002

" By end-1998, more than a quarter of the populat@sisted of foreign workers, more than a haififch were
of Burkinabe origin.

8 The 2000 constitution stipulated that presidertgaididates be born in Céte d'lvoire from Ivoriamgnts.

° The seeds of the conflict were sown in the midok9®hen the concept of "Ivoirité" (or "Ivoiry-neyghtered the
political discourse. As the country has an ethiyediverse population, a large share of foreign keos, and many
naturalized first- and second generation Ivoriéims denial of voting rights, land rights, and higgttowards

migrants led to tensions that culminated in the22R007 conflict (Sany, 2010).



with multiple attacks by rebel forces representimastly the Muslim, northern parts of the
country. Violence erupted in several cities, inghgdAbidjan in the south, Bouaké in the center,
and Korhogo in the norttf. Throughout the conflict the country remained ea#y split into

two, with the northern and western parts of thenbguunder the control of rebel forcdsofces
Armées des Forces Nouve)lesd the southern part under government contril Kldme

Office, 2007).

In the rebel-controlled north, access to basidipwgervices such as electricity and water,
health clinics, and schools was severely impaingtihd the conflict. According to surveys
analyzed in First et al. (2009), the three mosbitgnt conflict-related problems reported by
households in the western province of Man wereth€dB percent), a lack of food (29 percent),
and the interruption of public services (13 perketecarious water distribution during the
conflict compounded existing health problems, w&ports that only one fifth of water pumps in
the rural north were operational (UNOCHA, 2004)uEation services were also severely
disrupted in the north, where 50 percent of sclama-children were deprived of education by
2004 (Sany, 2010). It is estimated that 70 peroéptofessional health workers and 80 percent
of government-paid teachers abandoned their posk®inorthern and western parts of the
country (UNOCHA, 2004; Sany, 2010).

While the first years of the conflict were markadmore violence than the latter period,
the Ivorian war stands out as a long and relatil@hyintensity conflict. Records indicate that it
caused some 600 battle fatalities per year inrthaliphase compared to ten times as much in
the average civil war in the Battle Deaths Dat@3€iDP/PRIO, 2009). It also led to large
population movements and had a substantial econiompi@ct. Per capita GDP growth during

2002-2007 was on average —1.5 percent, the seowr$t in the region, and the poverty rate

19 See Figure Al for a map of Cote d'Ivoire.



rose sharply. Peace talks and negotiations heddigfnout the conflict culminated in March 2007
with the signature of the Ouagadougou Political @xd¢ which marked the official end to the
conflict.™

To identify conflict-affected regions, we use infation from the ACLED database on
the exact dates and locations of violent incidetsng the conflict, including riots, protests,
armed battles, and violence against civilians. Véécimconflict events within each location and
for each year to children's province-of-resideratdlfe time of the survey) and year-of-birth in
the surveys. We define conflict regions as thoseipces for which ACLED reports at least one
conflict event from September 2002 to November 2603ure 1 depicts the spatial distribution
of conflict events based on the ACLED dataset. Whithexception of Abidjan, the economic
and former political capital of Cote d'lvoire, pmees with a higher incidence of violence,
shown in darker shades, are concentrated in tled-helid, northern and western parts of the
country.

In Figure 1 the western part of Cote d'lvoire dsaaut as the area most affected by high-
intensity conflict (based on the frequency of cimbfevents). Several reasons may explain this
pattern. First, fertile cocoa-growing regions ofstexn Cote d'lvoire had long-standing tensions
between indigenous ethnic groups and non-lvoriams{ly of Burkinabe and Malian origin)
over property and land rights (Mitchell, 2011). &ed, the region hosts large numbers of
Liberian refugees who in the aftermath of the 192993 Liberian Civil War settled in a special
refugee zone extending over four western provindbsut one third of the population in these

provinces is of foreign origin (Kuhlman, 2002) dondeigners were targeted during the

1 A timeline of events based on the reports of thieNlission in Céte d'lvoire (ONUCI) is shown in FiguA2.



conflict.? Third, during the second phase of the conflictwiestern regions witnessed a large
number of attacks by local militarized groups, urthg against United Nations bases and
property (UNOCHA, 2006a, 2006b).

lll. Data and Methods

[11.1. Household Surveys

The three datasets we use, the 2002 and 2008 GaigelHLSS and the 2006 MICS3, provide
anthropometric information for 15,421 children ageil0 months at the time of each survey.
Height-for-age z-scores are calculated using WHddlth Organization (WHO) Multicenter
Growth reference datasets.

Summary statistics reported in Table 1 indicage thuring the period of analysis Ivorian
children lagged behind the international refergmapulation, with average height-for-age z-
scores being lower by almost two standard deviationhe early survey and by 1.5 standard
deviations in the later ones. Average height-foe-agcores are also higher in conflict regions.
Mean age does not differ significantly across sys\& between more and less affected regions.
However, we find statistically significant differegs in the share of children of various
ethnicities and religions inside and outside cohfiegions. In conflict regions, mothers are less

likely to be married, and children are less likedyeside in rural areas, but more likely to come

12 |n particular, hostilities resurfaced in Céte dite between the same ethnic groups which had foagthe
Liberian side of the border during the 1999-2003ckian War. Several UN documents report hostilitiethe
Liberian community during the Ivorian conflict (UNEMHA 2003a, 2003b). According to McGovern (2011, pp.
207), both parties to the conflict often attribuesghecially violent events to Liberian militias.

13 Chelpi-den-Hamer (2011) provides a detailed accofithe motivations and activities of armed faation

western Cote d'lvoire during the conflict.



from poor households. We include most of thesealdes as controls in our regressions and
perform robustness checks to ensure that our sestdtnot driven by these differenéés.
[11.2. Baseline Specification

We begin by estimating the following differencedifferences specification:

(1) HAZ, =a; +4 + 4, + B(Conflict Region *War Cohort } ¢,
whereHAZ; is the height-for-age z-score of chil§aged 6-60 months) residing in provirjce

and born in yeat; «; are province fixed effects,are birth-cohort fixed effects (month-year of
birth), 4, are province-specific trends in cohort health (proe dummies interacted with the
year of birth), anc, is a random, idiosyncratic error term. All regressi include gender and

rural residence. The "War Cohort" variable ideesfchildren measured in the 2006 and 2008
surveys who were thus exposed to the conflictyatuang age om utera While the 2008 survey
provides data only for children born after the diohifthe 2006 survey contains data for children
born before or during the conflict and measurednduthe conflict. Therefore, all children from

this survey are included in the war cohort.
In Eq. 1, the main coefficient of intergbtcaptures the average impact of residing in a

conflict region on the health of children in therveahort. The inclusion of province fixed effects
allows us to account for unobserved characterigigsare constant across individuals within a
province. This strategy removes potential biasstmeating the impact of the conflict by

ensuring that time-invariant province-level facttrat may systematically be related to exposure
to the war are purged from the regressions. Bidihect fixed effects control for global factors

that simultaneously affect the health of each cotdl specifications include interactions

14 Since migration information is unavailable in 2@06 survey, all results that refer to househahigtation status

use data from the 2002 and 2008 surveys.
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between province effects and year of birth to adritr pre-existing province-specific trends in
cohort health, and rule out the possibility thattstrends contaminate our resufts.

We also consider several variations of the sp=atibn in Eqg. 1 to exploit variation in the
duration of exposure to the conflict. For instaneereplace "War Cohort" with indicator
variables for no exposure (reference category)osupe between one and 24 months, and
exposure of at least 25 months, as well as a aooutim measure of the duration of exposure to
the conflict (in months). Children who were coneehor born after September 2002 are
assumed to have also been exposed to the shaotkra Thus, total exposure duration for them
is the number of monthia uteroduring the conflict plus their age in montfisio allow for
gender differentials in the health impact of theftiot, we also estimate Eq. 1 with interaction
terms between the variables of interest and a fehainmy. Finally, we assess the sensitivity of
our main results to adding controls for child, hehwsd head, and mother’s characteristics.

lll. Empirical Results

[11.1. Baseline Regressions

The baseline OLS regressions are presented in Paklbere we estimate the effect of residing
in conflict regions and being in the war cohortabildren's height-for-age z-scores for the
sample of children from the three surveys. Th& et of results indicates that children with
uteroor early childhood exposure to the conflict andbvitied in conflict-affected regions had

height-for-age z-scores that were 0.414 standar@igens (s.d.) lower than children born during

15 We also estimated specifications that did notuidelprovince-specific time trends and identifietegative, albeit
smaller impact of the conflict than in our baselgpecifications. This finding suggests that chigglth in conflict
regions was on an improving trend relative to nonflct regions.

16 We obtained similar results when we replacedrtieasure with the number of months of exposure hittr

only.
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the same period who lived outside conflict regiGe@umn 1). This estimate becomes 0.432 s.d.
when allowing for a gender-specific impact (coluB)nin columns 3-4 we replace "War Cohort"
with indicator variables for the duration of exposto the conflict. This specification yields
impact estimates that are slightly higher for oldeitdren and lower for younger ones, which is
consistent with the idea that older children, whd longer exposure to the conflict than younger
ones, accumulated a greater deficit in height. (el@r, the coefficients for the age categories
are not statistically significantly different froeach other.) All interaction terms described above
are statistically significant at least at the Scpet level. Next we focus on a continuous measure
of exposure to the conflict (columns 5-6) and fihdt an additional month of exposure reduces
height-for-age z-scores by 0.010 s.d. on averagaifisant at the 1 percent level). This effect
translates into a height-for-age z-score loss 1% 8.d. for a one standard deviation (15 months)
increase in the duration of exposure to the canflic

The estimated coefficients on the triple intex@ctierm with the female dummy are not
statistically significantly different from zero most specifications. The estimated coefficient on
the interaction term between “Female”, “ConflictgRen” and “Exposure 0-24 Months” is large,
positive, and statistically significant at the Sgant level, suggesting that younger girls were
affected by the conflict to a lesser extent thayshaf similar age. This finding is not surprising
in light of other anthropometric studies on sub&ah Africa. Unlike the research on child
health and famines (Mu and Zhang, 2008) or natlisaisters (Rose, 1999) in Asian countries,
there is no consistent evidence of sex bias (ag&nsales) in child health studies for sub-
Saharan Africa, either during tranquil times oeaftegative shocks. For example, Alderman et
al. (2006) do not find significant differences imtlaropometric outcomes by gender in a sample

of young Zimbabwean children. Bundervoet et al0@0and Akresh et al. (2011, forthcoming)
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show that the health of girls and boys was simjlaripacted by the Burundian, Rwandan, and
Eritrean-Ethiopian conflicts, respectively. Stra(ts890) documents marginally lower stature
and weight for boys from rural Cote d'lvoire. Evide of sex bias is more common in the
context of shocks other than conflict. Akresh e{2011) and Cogneau and Jedwab (2012)
document a stronger negative health impact on ygungyin the case of crop failure in rural
Burundi and a drop in cocoa prices in Cote d'lvoire

Table 3 presents baseline specifications that haea augmented with several sets of
control variables. In particular, we control foildhethnicity and religion, characteristics of the
household head (age, gender, education) and chasdicts of the child's mother (age, education,
marital status). We include these controls to ensluat neither the factors we found to
systematically differ for children in exposed venrexposed households (Table 1) nor potential
changes in sample composition during the pericahalysis bias our results. F-tests for the joint
significance of coefficients on the controls shiwattthe only characteristic that does not
systematically affect children's health is thehmet background. In these regressions the average
health impact of conflict is of similar magnitudethat in the specifications without contrdfs.
I11.2. Robustness Checks
[11.2.1. Alternative Baseline Cohort
A possibility we have to allow for is that eventsop to the conflict affected the health of our
baseline cohort, possibly confounding our main lkssé& major event that may have affected the

health of all children surveyed in 2002 and thasarhe children surveyed in 2006 is a military

7 In results not reported, we also estimated thelimgsregressions allowing for differential treridsohort health

across rural vs. urban locations (after droppirggrtival dummy to avoid multicollinearity). The reasuiargely held

up.
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coup that led to a change in government in Cot@4 on December 26, 1999. The coup had a
significant impact on the Ivorian economy, triggera significant economic downturn (Doré et
al., 2003). Following the coup, private investmesitapsed, public investment projects were
postponed, social spending was cut back, and ntigrarkers fled following ethnic clashes in
the south. From 1998 to 2002, the national povextty rose by five percentage points to almost
40 percent.

It is thus possible that children born after Debeml999 experienced a decline in their
well-being as the crisis unfolded. Thus, childremrbbetween January 2000 and August 2002 in
the pre-war survey may constitute a poor baselinemto study the impact of the 2002-2007
civil conflict.*® Furthermore, children born during the same peaiodl surveyed in 2006 could
also be a poor treatment group as they were exgosea large shocksthe coup and the
conflict. As a robustness check, we exclude froeng&ample children from the 2002 and 2006
surveys who were born between January 2000 and A@§02, the month before the civil
conflict erupted. Therefore, our new control graugudes only children borbeforethe coup
and children born after the conflict started wh@dl outsideconflict regions.

The results (Table 4) show that children bornmythe 2002-2007 conflict had
significantly worse health compared to the new @rgroup. In these specifications we control
for child ethnicity and religion, as well as chamstics of the household head and the child’'s
mother. Notably, the coefficient estimates on titeraction terms between the conflict exposure

variables and "War Cohort" are at least twice egel@ompared to the baseline results (Tables 2-

18 The December 26 1999 military coup led to a skiagp in the economic performance and increasedigali
instability, making it possible that children bdseforeDecember 1999 also experienced a decline in haafkth

assume that any such impact was experienced uryf@enoss the country.
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3). Our earlier results could thus be interpretedanservative estimates of the impact of the
Ivorian conflict on children's health.

[11.2.2. Results Across Sub-samples

We further explore heterogeneity in the baseliselte by separating children from different
types of households and by gender. In Table 5 wsgnmt estimates for children from poor and
non-poor households, girls vs. boys, rural vs. nidn@as, and for children from households
headed by individuals with some education and witlamy education. Columns 1-2 report
results of the baseline regression models (as lifeT2 column 1) by poverty stattisPoor
households are identified using an assets indeéxefers to the quality of the dwelling and
access to the grid and utilitiéSWe find that war-exposed children were negatiwelpacted in
both poor and non-poor households, losing on aeedafl6 and 0.382 s.d. respectively relative

to the reference population (significant at thepgfcent levelf?

19 Since the 2006 survey did not collect consumpdiata, we cannot construct consumption-based poverty
measures that would be consistent across theshreeys and use instead information on househsktss
available in all three surveys to construct antadsased wealth index.

% The quality of the dwelling refers to whether talls and floor are in cement or brick, and whetherroof is in
metal, cement, or stone. Access to the grid refevghether the household has electricity and a ghimvestment in
utilities represents access to a toilet and usihgatural gas, coal or electricity for cookingttier than wood. The
asset index is the first factor extracted usinggipial components analysis on the seven compoaedtsxplains 47
percent of their joint variance. Poor househol@stiaose with asset index values lower than theagneer

2 To further investigate whether poverty drives msults, we split the sample into three groupshdticen—in the
poorest, middle, and richest househeldmsed on the assets index. A statistically sigmificegative impact of the
conflict is found both for the children from theguest and the middle wealth categories. This resiggests that

extreme poverty cannot explain our results (Taldg A
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When we split the sample into boys and girls (ools 3-4), we find that both girls and
boys in the war cohort who lived in conflict regeoosuffered important health setbacks compared
to same-age children outside conflict regions éfects are significant at the 5 percent level).
Comparing these results with Table 2, we see Heatoefficient estimated on the difference-in-
differences term is larger in absolute value folsgsuggesting that young girls born or present
during the conflict in more affected regions expecied a larger negative impact than same-age
girls in less affected regions than was the casbdgs. When splitting the samples by area of
residence (rural/urban) or head's education, wethiat children from the war cohort who lived
in conflict regions were impacted more in rural $elwolds and in households headed by
individuals without education. Nevertheless, fortesks of the equality of the impact
coefficients across sub-samples fail to rejectnthieof equality except for the rural/urban split.
l11.2.3. Selective Fertility and Mortality
Two possible threats to the validity of our maimdings are endogenous fertility and selective
mortality. These may affect our results insofafeality decisions are systematically correlated
with mothers' characteristics which may in turreeffchild outcomes, or sex ratios. To address
these issues, we undertake two exercises. Firdhakeat fertility decisions during the war by
women of fertile age and compare them in and oaitsahflict regions. Second, we look for
patterns in sex ratios for surviving children. B first exercise we pool all women from the
2006 and 2008 surveys who were of fertile age amtdr could have had a child during the

conflict?> We perform a set of regressions akin to Akresdl.gforthcoming) in which the

22 Since the surveys provide no or partial informata birth history, when it comes to women who hathild
during the conflict, the analysis is confined toveyed women with resident children and does nobaat for

children who may have left the household or aredsed.

16



dependent variables (for which we have consistdatmation across surveys) are women's age,
education, and marital status. The covariates decllummy variables for residence in a conflict
region, having a child during the war, and theteiaction. The regression results (Table 6)
confirm that while women who had a child during tmaflict are younger, less educated and
more likely to be married, there are no systentditferences between the two groups across
regions differentially affected by the conflict.idtimportant to keep in mind that that these
results are conditional on children surviving therand staying in the same household with their
mothers, as well as on mothers surviving the wdrrast migrating outside Cote d'lvoire. The
same results may not hold if individuals who emigdeor died during the conflict were
systematically different from those observed ingheveys.

Next we examine patterns of selective attritioe thumortality or migration outside of
Cote d’lvoire in the sample of surviving childrenorn the three surveys. In Figure A3 we plot
sex ratios by year of birth for children with nonssing information on gender and location of
current residence. We notice that in conflict regithe sex ratio slightly exceeds one from 2000
to 2005; during 2002-2005 the sex ratios for cehfs. non-conflict regions closely follow each
other. While there are slightly more surviving balyan girls in most years during 1997-2007,
there are no apparent differential trends acrassvib types of regions that could confound our
results.
l11.2.4. Placebo Test
Our analysis may be vulnerable to the criticisnt tha estimated impact of the conflict captures
pre-existing differences between conflict and nonflict regions. To alleviate this concern, we
use household- and individual-level data from tB84land the 1998/1999 Demographic and

Health Surveys (DHS) for Cote d'lvoire to performlacebo test. Households included in these
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surveys could not have been affected by the waedime data were collected well before the
1999-2000 socio-economic crisis and the 2002-2@dlict.
To perform the test, in Eg. 1 we replace “War Qohwith a dummy for observations
from the 1998/1999 DHS survey. The treatment giinaldes children from this survey aged 6-
60 months who reside in placebo-conflict regiortse Tontrol group includes same-age children
from the 1994 survey and children from the 19988199rvey who lived outside placebo-
conflict provinces. Once again, the coefficienirtérest is on the difference-in-differences term,
and if we found a statistically insignificant impaoefficient, then the placebo test would
strengthen our confidence that the baseline reatdtsiot contaminated by pre-existing factors.
The results (Table 7) suggest that children inpllaeebo-conflict regions had higher
height-for-age z-scores (though not statisticatipsdicant) than children of similar age outside
placebo-conflict regions and older children (colsnnr3). Furthermore, girls from placebo-
conflict regions were worse off (column 4), but tkem becomes statistically insignificant once
we control for household head and mother's chanatits (columns 5-6).
IV. Household Victimization as a Conflict-Impact Mechanism
IV.1. Measures of Conflict-Induced Victimization
In this section we go one step further in analyzimgimpact of conflict on child health by
focusing on alternative, idiosyncratic measureshili exposure to the conflict. Specifically, we
examine several types of victimization as chantietsugh which the conflict can adversely

impact child developmerit.We compute four household-level indices of vicdation based on

23 A growing number of studies focus on the link begw individual war experiences such as conflict:oed
victimization, and post-war outcomes including abcapital in Uganda (Rohner et al., 2011) andr&ieeone

(Bellows and Miguel, 2009).
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war experiences reported by the heads of househottle 2008 survey. The indices are
calculated as simple sums of indicator variablesafirmative answers to victimization-related
guestions. These capture a wide range of typeswéds, which we group as "economic losses"
(loss of income, employment and productive econ@sgets such as farm and livestock),
"health impairment” (physical and mental ailmentshsas conflict-related illness, anxiety,
stress), "displacement” (conflict-related displaeatrof the entire household or of the household
head, necessity to hide during the conflict), andtlim of violence" (being a direct victim of
conflict-related violence and experiencing deaththe household}’

We spatially examine the experience of war iruFeg2, a victimization map based on
the share of households that report at least greedyvictimization. Darker shades represent
provinces with a greater share of households riygpvictimization (responding yes to at least
one question within each index). Panels A and Byesgthat conflict-related economic losses,
and to some extent health effects, were more paval the rebel-held northern areas. The
displacement and victim of violence indices (Paebnd D) appear to visually overlap the best
with the ACLED-based conflict map (Figure 1), witlore frequent reports of victimization in
the western parts of the country, especially akwegoorder with Liberia. The share of
households reporting at least one level of victatian along the four dimensions considered,
correlates positively with conflict intensity prexi by the number of conflict events in the
ACLED dataset (Table 8) and the correlation coedfits range between 0.200 (health

impairment) and 0.309 (victim of violence). The yiree-level victimization measures are

% Table A2 lists the questions underlying each indetests for the differences in mean values ofdtraponents
show that economic losses and displacement were prewalent in conflict regions, while householdgezienced

relatively similar levels of health impairment idsiand outside conflict regions.
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strongly correlated with one another, with the fihcorrelations found between economic
losses and displacement on the one hand, and waétimolence on the other.
IV.2. Selection into Victimization
Before proceeding with our victimization analysig address a concern that is often raised in
relation to self-reported victimization data, nayné¢hat households that report victimization may
belong to a select sample that was targeted fdenae due to their observable or unobservable
characteristics. To determine the extent to whichimization status is correlated with
observables, we regress each victimization indea oomprehensive set of characteristics of the
heads of households, including ethnicity and rehgirural residence, age, marital status,
education, and gender.

The results are reported for the full sample amchbn-migrant households in Table 9.
There is some evidence of systematic selectionvigtonization according to certain
characteristics. For instance, older heads of Hmlds report more conflict-induced health
effects (columns 3-4), more educated ones are hkelg to report being victims of violence
(columns 5-8), and married ones report more dfypks of victimization. For ethnic groups the
results are more mixed. The Southern Mandé, whigogimarily in the western regions
extensively affected by the conflict, systematica#iport more of all types of victimization than
the Akan ethnic group (reference category). Thiseokation is consistent with the visual
examination of the conflict and victimization mapsgures 1-2) and reports on the intensity of
conflict events. Non-migrant naturalized Ivoriam$o constitute only 0.3 percent of the dataset,
are significantly less likely to report being direictims of violence. We would have expected
the opposite effect as foreigners were targeteshgldihe conflict. However, since many ethnic

groups native to Cote d'lvoire are also found ilghleoring countries, ethnic status may not be a
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good basis for classifying individuals as outsidéesvinson, 1998). McGovern (2011, pp. 71)
points out that in western Cote d'lvoire, "anyopglvorn in a village is technically a
‘stranger’..." and that men moving 20 or 2,000 kilaens away from their native villages would
be treated as foreigners in their new place otiezsie.

In light of these findings, we allow for the pdsbiy that household head's ethnicity and
other characteristics may systematically be caedlavith self-reported victimization (also
suggested by the F-tests on the joint significaatmavn in Table 9) by including controls such as
head's age, education, and child ethnicity (stypngtrelated with household head ethnicity) in
most of our specifications.

As the Ivorian conflict was characterized by higldls of migration and internal
displacement (about 20 percent of the post-corgachple), we also investigate whether
households that moved out of conflict areas difidheir observables from those that did not,
and whether they are more likely to report beingimized. When we compare household
characteristics in conflict vs. non-conflict regsolpefore and after the conflict, we find no
systematic changes in the average household pfdfilerther, households that migrated during
the conflict, especially those displaced by theflatinare statistically significantlynorelikely
to report victimization than non-migrant householtisis result holds across alternative
definitions of migration, and is conditional on oty status, area of residence (rural/urban),
household head characteristics, and province ®fetts?® This finding suggests that there was
negative selection into migration and positive sida into staying in conflict regions. Thus, the

coefficient magnitudes estimated in the followimgtson for the impact of household

% The results are reported in Table A3.

% The results are reported in Table A4.
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victimization for the non-migrant sample may bewael as conservative estimates of the true
impact of the conflict.
IV.3. Identifying the Mechanisms
To examine the potential role played by each offdlee forms of victimization discussed, we
estimate two sets of specifications. First, we @rarthe cross-sectional impact of conflict-
induced victimization using the post-war (2008)veyr®’ We estimate the following
specification:
(2) HAZ, =a, +6 + 4, + By(Victimized )+ g,

The coefficient of interest;, is an estimate of the direct effect of victimigaton the

health of children in the war cohort. We re-scaadh victimization index so it ranges between
0 and 1. The results are reported in Table 10doh &ictimization index, for the full sample and
by gender. Since non-migrant households are ksly lio be victimized by the war, we show

the estimates separately for all households tiivetrows) and non-migrant households (next

two rows). Household-level victimization impactddldren’s height, with signs mostly negative
for either sample, but the estimates are statistisgnificant only for the economic losses

index. The effect is stronger for boys but thereray systematic gender differences for any other
form of victimization. A test for the equality obefficient estimates across migrant and non-
migrant households (results not shown) indicatasttie effects are statistically equal regardless

of migration statug®

2 Since victimization data are only available in frust-war (2008) survey, observations from the 2006ey are
excluded from this analysis.
% The same regressions in which we use an altemndéifinition of the victimization indices, basedmincipal

components analysis, yield broadly similar res(ifesle A5).
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Second, we assess whether the impact coeffidentified in our baseline results
(Tables 2-3) varies with the extent of victimizatiexperienced by households during the
conflict. To do so, we go back to the baseline sjgation (Eqg. 1) and exploit the cross-sectional
variation given by children living in householdstumized by the war by interacting the
difference-in-differences term "Conflict Region*Waphort" from Eq. 1 with the victimization
indices. Since victimization variables are avagathly in the 2008 post-conflict survey, this
procedure amounts to estimating:

(3)  HAZ, =a, +4 + 4, + B, (Conflict Region *Victimized )+ 4, (Victimized ¥ &, *°
on the pooled sample of children from the pre- post-conflict surveys. By estimating Eq. 3 we
look for a differential impact of conflict on chiltealth according to the degree of conflict-

related victimization experienced by the headsoafseholds. This effect is captured by the

estimate fop,. The specification allows us to assessjdi@ impact of living in a conflict-

affected region and in a victimized household (cared to all other households), and thus to
examine the role of different channels through Widonflict may affect child health. As in
previous specifications, we control for averagdthedifferences across genders and rural

residence, and add interaction terms with the ferdatmmy*°

% This implies that (Conflict Region*War Cohort*Viptization) is equal to (Conflict Region*Victimizain) and
(War Cohort*Victimization) is the same as (Victiration).

% The estimated coefficients on the interaction ewith the female dummy, namely (Female*Conflict),
(Female*War cohort) and (Female*Victimization), a@ shown in the tables to conserve the spacearbut
included in all specifications. We consistentlydfithat these variables have statistically insigatiiit joint effect on

height-for-age z-scores.
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The results (Table 11) suggest that the negatipact of the conflict on height is larger
for children living in victimized households (Pam8l®*' Economic losses and health impairment
are the types of victimization with the largeseeff For non-migrant households, the results are
gualitatively similar except for displacement (PaBk for which the estimated coefficients are
statistically insignificant. This result is congist with the fact that non-migrants are less likely
to report conflict-related displacement, which stihens our confidence in the quality of self-
reported victimization data. Overall, the evidesaggests that conflict-impact mechanisms such
as economic losses, health impairment, and beingtian of violence negatively affect the
health of children fronall households, while conflict-induced displacemerst datronger
impact in migrant households. The estimated cdefftoon the triple interaction term, which
allows for a gender differential, is positive bt statistically significantly different from zerm
all but one of the specifications.

V.4 Impact of the Conflict vs. Victimization

To wrap-up the analysis, we compare the impacthdd bealth of the covariate and
idiosyncratic shocks. The covariate shock, captbsethe ACLED-based measure of exposure
to the conflict "Conflict Region” is an indicatoanable for children residing in conflict regions
(same definition as before). It assumes #hlahouseholds in conflict regions were affected by
the war. In contrast, "Victimized Household" isidiosyncratic measure of the conflict which
assumes that only households that report beingniz#d were affected by the war. The variable
"Victimized Household" takes value one for childierouseholds reporting at least one type of

victimization along the four dimensions considefiesl, the household heads respond yes to at

31 1n related work, Minoiu and Shemyakina (2012) fsiahilar results using an alternative set of viéziation

indices.
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least one question regarding economic losses,hhaftairment, displacement, and victim of
violence). Then we combine these two measures intaractive term to examine the joint effect
of living in a conflict-affected area as well asaivictimized household. The results (Table 12)
indicate that while both shocks led to a worsemihghild health, children from households that
were subject tdoth shocks experienced the largest setbacks. For thddeen, stature losses
range between one half and 0.8 s.d. dependingeosethof controls.

V. Discussion and Conclusions

We examined the effect of the 2002-2007 armed wbdmfl Cote d'lvoire on children's height-
for-age z-scores using data from three househaickgsi collected before, during and after the
conflict, coupled with information on the locatiohconflict events. Our results show that
children aged 6-60 months who lived in conflicteatied areas suffered significant health
setbacks compared to those in less affected arbasiegative impact is stronger for children
exposed to the conflict for longer periods, andtifi@se exposed to the conflict both as an
aggregate shock (living in conflict regions) anda@iasyncratic shock (living in victimized
households). In line with other studies of childlie in sub-Saharan African countries, we did
not find any evidence of sex bias.

Studies on the consequences of armed conflict pep@osed several mechanisms
through which war affects populations, includingtiection of economic assets, lack of access
to public infrastructure, and significant populatimovements. We were able to assess the role
of distinct war impact mechanisms using unusuadly mformation on households' experience
of war from a post-conflict survey. Our results gesf that different forms of conflict-related
victimization have a large and negative effect bildchealth, especially in conflict regions.

Children in households experiencing economic lofsesigh the destruction of productive
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assets (livestock) and properties (farm), lossiobme and employment, and more generally a
fall in household revenues, experienced the largeslkth setbacks. Children in households from
conflict regions headed by adults who sufferedegiffhysical or mental ailments due to the
conflict, who had to go into hiding or were dispdc and who experienced direct violence and
deaths in the family, also accumulated a statufieide aken together, these findings help
explain the adverse effects of armed conflict id&at in the literature.

Naturally, the conflict impact mechanisms ideetfiin our study are not exhaustive.
Recent case studies by Furst et al. (2009) and &e#s (2006) document the decline in the state
of the health infrastructure during the confliapgplementing our findings on the direct impact
the conflict on child health and on the role playpgdconflict-related adult health problems in
explaining this impact. Based on household intevsieFurst et al. (2009) document a significant
deterioration in access to health services anglaehiincidence of tropical diseases in the
conflict-affected western region of Man in 2003t8et al. (2006) similarly report a large
reduction in the number of health facilities andsp@nel (especially doctors) in the central,
northern, and western regions of Cote d'lvoire adoilne same time. In the first two years of the
conflict, rebel-held regions lost between 75-9Qcpat of health personnel and 72-90 percent of
health facilities due to looting or destructionvén the relatively poor pre-conflict stock of
health infrastructure, conflict-induced losses e&lkh workers and facilities likely had a major
impact on the health of children, both directly amdirectly through the adults in the household.
In addition, the deterioration of public healthragtructure at a time when it was needed most

may have compounded existing health deficienties.

%2 To test this idea, data on pre- and post-corstiotk and quality of health infrastructure at thevince or

community level would be required.
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Our findings also suggest that displacement isrgortant channel through which the
war affects child health. At the very least displ@ent leads to reduced access to household
resources and social networks. The conflict ignietkespread harassment of foreigners in Cote
d'lvoire, including migrant workers from the regiand refugees from Liberia and Sierra Leone
living on the outskirts of cities. Some reportsiaade that by late-2002 the number of war-
affected people had reached between 2.7 milliasiydhng the internally displaced) and four
million (including evacuees and refugees to Burltaao, Guinea, Liberia, Mali, and Sierra
Leone) (UNOCHA, 2003). Other sources indicate thahe first ten months more than 500,000
people were displaced (UNICEF, 2003), of which mitwan two thirds were Burkinabe nationals
(Sakurai and Savadogo, 2009)Ve find that war-displaced households are momgyliko report
victimization. In the regression analysis of thmfi@ffects of conflict and household-level
victimization on child health, displacement comeshird after economic losses and health
impairment in terms of impact magnitudes.

By documenting the role played by different wapaot mechanisms in worsening child
health in conflict regions, we can suggest politeemitigate the adverse effects of the 2002-
2007 armed conflict on child health. Interventidingt target conflict regions and aim at
rehabilitating basic social services, restoringneenic well-being (for instance, through cash
transfers or employment programs), and assistiageturn of the displaced would seem most fit
in alleviating the effects of the conflict. Noneldws, there is little research on which policy

interventions can best mitigate the negative effetwar on well-being in general, and child

33 Martone (2003) offers comparable estimat@§0,000 internally displaced people and 500,000yess. Betsi et
al. (2006) estimate that the conflict in the cdntrarthern and western regions led to displaceroea0, 25 and 55
percent of the local population respectively arat tbout 1.8 million people had left rebel-heldioag by mid-

2004.
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health in particular. As knowledge on the conseqasrf large negative shocks on child
development accumulates, more research into holdselsoping strategies and best public

policy responses is needed.

28



References

Aguero, J. M. and A. Deolalikar, 2012, "Late bloosteldentifying critical periods in human
capital accumulation. Evidence from the Rwanda Gel#p" unpublished manuscript,
University of California, Riverside.

Akresh, R., Verwimp, P. and T. Bundervoet, 201lyilWar, Crop Failure, and Child Stunting
in Rwanda,"Economic Development and Cultural Changel. 59, Issue 4, pp. 777-810.

Akresh, R., L. Luchetti and H. Thirumurthy, forthmong, "Wars and Child Health: Evidence
from the Eritrean-Ethiopian ConflictJournal of Development Economics

Akbulut-Yuksel, M., 2009, "Children of War: The LgtRun Effects of Large-Scale Physical
Destruction and Warfare on Children," IZA Discussi®aper No. 4407.

Alderman, H., J. Hoddinott and B. Kinsey, 2006, figolrerm Consequences of Early Childhood
Malnutrition,” Oxford Economic Paper2006, Vol. 58, Issue 3, pp. 450-474.

Almond, D. and J. Currie, 2011, "Human Capital Depenent before Age FiveMandbook of
Labor Economics2011, Vol. 4, Part B, pp. 1315-1486.

Baez, J. E., 2011, "Civil Wars Beyond Their Borddise Human Capital and Health
Consequences of Hosting Refugedsirnal of Development Economid4ol. 96, Issue 2,
pp. 391-408.

Bellows, J. and E. Miguel, 2009, "War and ColleetAction in Sierra LeoneJournal of Public
EconomicsVol. 93, pp. 1144-1157.

Betsi, N. A., Koudou, B.G., Cisse, G., TschannenBA Pignol, A. M., Ouattara, Y., Madougou,
Z., Tanner, M. and J. Utzinger, 2006, "Effect ofAsmed Conflict on Human Resources and
Health Systems in Cote d'Ivoire: Prevention of &ade for People with HIV/Aids,Aids
Care-Psychological and Socio-Medical Aspects oAdtV, Vol. 18, Issue 4, pp. 356-65.

Blattman, C. and J. Annan, 2010, "The Consequenic€sild Soldiering,"Review of Economics
and StatisticsVol. 92, Issue 4, pp. 882-98.

Brakman, S., H. Garretsen, and M. Schramm, 200He ‘Strategic Bombing of German Cities
During World War Il and Its Impact on City GrowthJburnal of Economic Geographyol.

4, Issue (2), pp. 201-218

Bundervoet, T., Verwimp, P. and R. Akresh, 2009%4dkh and Civil War in Rural Burundi,"
Journal of Human Resourcegol. 44, Issue 2, pp. 536-563.

Chamarbagwala, R. and H. E. Moran., 2011, "The Hu@pital Consequences of Civil War:
Evidence from GuatemalaJournal of Development Economidfl. 94, Issue 1, pp. 41-61.

Chelpi-den-Hamer, M., 2011, "Militarized Youths\Western Cote d'lvoire: Local Processes of
Mobilization, Demobilization and Related Humanigarinterventions (2002-2007)," African
Studies Collection, Vol. 36, African Studies Centeziden

Cogneau, D. and R. Jedwab, 2012, "Commaodity phoelss and child outcomes: The 1990
cocoa crisis in Cote d'lvoireEconomic Development and Cultural Changel. 60, No. 3,
pp. 507-534.

Cogneau, D. and L. Rouanet, 2009, "Living condgianCote d'lvoire, Ghana, and Western
Africa 1925-1985: What do survey data on heighiusatell us?", DIAL Working Paper No.
DT/2009/12.

Currie, J., 2009, "Healthy, wealthy, and wise: $economic status, poor health in childhood,
and human capital developmenigurnal of Economic Literature/ol. 47, Issue 1, pp. 87-
122.

29



Davis, D. and D. Weinstein, 2002, “Bones, Bombsl Break Points: The Geography of
Economic Activity,” American Economic RevieWolume 92, Issue 5, pp. 1269-1289.

Domingues, P., 2011, "Health and conflict: Evideffoen Mozambique," in Raul Caruso (eds.),
Ethnic Conflict, Civil War and Cost of Conflict (Bmibutions to Conflict Management,
Peace Economics and Development, Vol, ERerald Group Publishing Limited, pp. 141-
169.

Doré, O., Benoit, A., and D. Engmann, 2003, "Regidmpact of Cote d'lvoire's 1999-2000
Sociopolitical Crisis: An Assessment,” IMF WorkiRgper No. 03/85 (Washington, DC:
International Monetary Fund).

Furst, T., Raso, G., Acka, C. A., Tschannen, ANBGoran, E. K. and J. Utzinger, 2009,
"Dynamics of Socioeconomic Risk Factors for Negdctropical Diseases and Malaria in an
Armed Conflict,"PL0S Neglected Tropical Diseas&®l. 3, Issue 9, pp. 1-10.

Glewwe, P., Jacoby, H. G. and E. M. King, 2001, rl§E€hildhood Nutrition and Academic
Achievement: A Longitudinal AnalysisJournal of Public Economi¢d/ol. 81, Issue 3, pp.
345-368.

HLSS-2008, "Enquéte sur le Niveau de Vie des MésageCote d'lvoire (ENV)," National
Statistical Institute and Ministry of Planning abdvelopment of Cote d'lvoire.

HLSS-2002, "Enquéte sur le Niveau de Vie des MésageCote d'lvoire (ENV)," National
Statistical Institute and Ministry of Planning abdvelopment of Cote d'lvoire.

Kuhlman, T., 2007, "Responding to Protracted Refugtuations: A Case Study of Liberian
Refugees in Cote d'lvoire,” UNHCR Evaluation andidyoAnalysis Unit, EPAU2002/07,
July (Geneva: United Nations High CommissionerRefugees).

Leon, G., forthcoming, "Civil conflict and humanpatal accumulation: The long-term effects of
political violence in Peru,Journal of Human Resources

Levinson, D., 1998:thnic Groups Worldwide: A Ready Reference HandpbO&ky'X Press,
1998.

Martone, G., 2003, "The Crisis in West Africé\therican Journal of Nursing/ol. 103, pp. 32-
40.

Martorell, R. and J. Habicht, 1986, "Growth in Batlhildhood in Developing Countries," in F.
Falkner and J. Tanner, edduman Growth: A Comprehensive Treatisel. 3, 2nd edition,
Plenum Press: New York.

MICS3-2006, "Enquéte par Grappe a Indicateurs Mdiels," National Statistical Institute and
Ministry of Planning and Development of Cote d'hegiand UNICEF.

Mansour, H. and D. I. Rees, forthcoming, "Armed fllohand Birth Weight: Evidence from the
Al-Agsa Intifada,"Journal of Development Economics

Marshall, M. G., 2010, "Major Episodes of Politit4blence (MEVP) and Conflict Regions,
1946-2008," Center for Systemic Peace.

Miguel, E. and G. Roland, 2011, "The Long-Run Intge#dBombing Vietnam, Journal of
Development Economic¥ol. 96, Issue 1, pp. 1-15.

Minoiu, C. and O. Shemyakina, 2012, "Child Healtld £onflict in Cote d'lvoire,American
Economic Review Papers & Proceedingsl. 102, Issue 3, pp. 294-299.

Mitchell, M. 1., 2011, "Insights from the Cocoa Regs in Cote d'lvoire and Ghana: Rethinking
the Migration-Conflict Nexus,African Studies Reviewol. 54, Issue 2, pp. 123-144.

Mu, R. and X. Zhang, 2008, "Gender Difference m tlong-Term Impact of Famine," IFPRI
Discussion Paper No. 760 (Washington, DC: Inteomati Food and Policy Research
Institute).

30



Raleigh, C., Linke, A., Hegre, H. and J. Karlsedl @, "Introducing ACLED-Armed Conflict
Location and Event DataJburnal of Peace Researctol. 47, Issue 5, pp. 1-10. Available
on: http://www.acleddata.com/index.php/about-adladcessed October 1, 2011).

Rohner, D., Thoenig, M., and F. Zilibotti, 2011 g¥&8ls of Distrust: Conflict in Uganda,"
Department of Economics, Center for Institutionslidy and Culture in the Development
Process Working Paper No. 417 (Zurich: Universityorich).

Rose, E., 1999, "Consumption Smoothing and Excessale Mortality in Rural India,Review
of Economics and Statisticgol. 81, Issue 1, pp. 41-49.

Sakurai, T. and K. Savadogo, 2009, "Covariate Shackl Rural Poverty in Burkina Faso,"
Paper presented at the International Associatiokgoitultural Economists Conference,
Beijing, August 16-22.

Sany, J., 2010, "USIP Special Report," United Statstitute of Peace. Available on:
http://www.usip.org/files/resources/SR235Sany_fif@hres-1.pd{accessed: November 27,
2011).

Shemyakina, O., 2011, "The Effect of Armed Confliat Accumulation of Schooling: Results
from Tajikistan,"Journal of Development Economi&fl. 95, Issue 2, pp. 186-200.

Strauss, J. and D. Thomas, 1998, "Health, Nutritgma Economic Developmentldurnal of
Economic LiteraturgVol. 36, Issue 2, pp. 766-817.

Strauss, J., 1990, "Households, Communities, aedcRool Children's Nutrition Outcomes:
Evidence from Rural Cote d'lvoireEEconomic Development and Cultural Changel. 38,
Issue 2, pp. 231-261.

Swee, E.L., 2011, "On War and Schooling Attainm@imee Case of Bosnia and Herzegovina,"
unpublished manuscript, University of Melbourne.

Thomas, D., V. Lavy and J. Strauss, 1996, "Puldiecl? and Anthropometric Outcomes in Cote
d'lvoire," Journal of Public Economi¢d/ol. 61, Issue 2, pp. 155-192.

UCDP/PRIO, 2009UCDP/PRIO Armed Conflict Dataset Codebook Versi?089.Uppsala
and Oslo: Uppsala Conflict Data Program (UCDP) lemernational Peace Research Institute
(PRIO).

UNICEF, 2003, "Cote d'lvoire sub-Regional Crisisrido Update," 15 September, available on
http://reliefweb.int/node/11793@ccessed November 1, 2011).

UNOCHA, 2003a, "Crisis in Cote d'lvoire Situatioeport No. 17." December 12, available on
http://reliefweb.int/node/13924@ccessed: November 29, 2011).

UNOCHA, 2003b, "Fighting Near the Liberian Capiaives Thousands into Bush,” February
8, available ornttp://reliefweb.int/node/11906(Accessed: November 29, 2011).

UNOCHA, 2004, "Fighting in Cote d'lvoire Jeopardizdumanitarian Aid," November 4,
available orhttp://reliefweb.int/node/15776@ccessed: November 22, 2011).

UNOCHA, 2006a, "Cote d'lvoire: Five Dead in Clashath UN Peacekeepers Wild West'
January 18, available amww.irinnews.org/report.asp?ReportID=511@Ecessed:
November 22, 2011).

UNOCHA, 2006b, "Cote d'lvoire: UN Staff Being Evated as Sanctions Loom," January 27,
available onhttp://www.irinnews.org/printreport.aspx?reportid&60 (accessed: November
22, 2011).

UK Home Office, 2007, "UK Border Agency-Ivory Cod3perational Guidance Note v4.0 2,"
August, available ohttp://www.unhcr.org/refworld/pdfid/4602932c2.p@iccessed:
November 9, 2011).

31



Data Appendix

Our data sources are®
e Household surveys:

o0 HLSS-2002. "Enquéte sur le Niveau de Vie des MénageCote d'lvoire."
(Household Living Standards Survey), National Staal Institute, Ministry of
Planning and Development of Céte d'lvoire, WorlchBand European Union.

0 HLSS-2008. "Enquéte sur le Niveau de Vie des MénageCote d'lvoire.”
(Household Living Standards Survey), National Staal Institute, Ministry of
Planning and Development of Céte d'lvoire, WorlchBand European Union.

0 MICS3-2006. "Enquéte par Grappe a Indicateurs ieli." (Multiple Indicator
Cluster Survey), National Statistical Institute nidiry of Planning and Development
of Cote d'lvoire, and UNICEF. Available on:
http://www.childinfo.org/mics3_surveys.html

0 DHS-1994 and DHS-1998/99. Demographic and Healtheds for Cote d'lvoire.
Available on:http://www.measuredhs.com/

¢ Armed Conflict Location and Event Data (ACLED) frdrtip://www.acleddata.com(see
http://www.acleddata.com/archived-datay datasets), Raleigh et al. (2010).

Calculating height-for-age z-scores

Height-for-age z-scores for children in the 2008 2008 surveys are calculated using WHO
Multicenter Growth reference datasets and the WHith® (version 3.2.2 January 2011)
STATA routines [ittp://www.who.int/childgrowth/software/en/Observations with biologically
implausible z-scores (that is, more than 6 standaxgations away from the international
reference population) are dropped from the analy$ie MICS3-2006 survey includes already-
calculated height-for-age z-scores using WHO refegalatasets. The total number of children
with biologically plausible height-for-age z-scoie45,421 (5,885 in the 2002 survey, 7,232 in
the 2005 survey, and 2,304 in the 2008 survey).

Defining non-migrant households

HLSS-2002 Non-migrant households are defined as thosditteat in their current location (as
of the interview date in fall 2002) since Decemb@93. The December 1993 cutoff was chosen
because it marks the death of Ivorian presiderik FHduphouétBoigny.

HLSS-2008 Non-migrant households are defined as houselioddsad lived in their current
location since August of 2002, that is, beforegtat of the 2002—-2007 armed conflict.
MICS3-2006 Migration data is unavailable.

Defining rural households

Neither survey provides information on rural/urlsaetor of (current) residence. We create an
indicator variable for children in rural residerz@sed on children's recorded place of birth and
migration history. Children from non-migrant houskls are assigned their sector of birth. For
23 children in the 2008 survey for whom this infatron is missing, we use instead the
household head's sector of birth as long as thedimld head has been in the household’s

% The surveys were undertaken by the National tetiof Statistics in Céte d'Ivoire in collaboratieith the
World Bank, European Union and UNICEF respectively. information on how the height data was cleased
the online appendix of Minoiu and Shemyakina (2012)
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current location since the child's birth, and &ison-migrant household (that is, the child was
born in that location). For regressions examiniglg&ion into victimization, the household
head's sector of birth is imputed as the sectoesiflence if the household head has been in their
current location since birth.

Maps
The conflict event map was created by manually magcconflict event locations from ACLED

with children’s location in the household surveGLED locations are either provinces, in
which case the merging is automatic, or villages tavns, in which case we match them to
their respective province (using information frétip://www.maplandia.com/searghfhe maps
(Figures 1, 2) were created using the "spmap" STAJutine
(http://www.stata.com/support/fags/graphics/spmap)htThe Atlas for Cote d'lvoire with GIS
information is from Dynamic Atlashftp://psugeo.org/Africa/Tools.hjm
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Tables and Figures

Figure 1. Map of Conflict Events in Cote d'lvoire, September 2002-November 2007

Korhogo

(8,187]
2,8
2]
Mo data

Notes: Shaded areas represent conflict regionkeDahades indicate a greater number of conflieh&sreported
in the ACLED dataset. In the legend, the “No datafegory stands for no reported incidents in thasgd and is
treated as zero exposure to conflict in the analyie category (8, 187] includes 12 provinces,esofhwhich had
relatively low-intensity conflict (between 10 and 8vents) and some with relatively high-intensimftict, such as
Abidjan in the south (187 events), Bouaké in thetee(62 events), and the province of Guiglo inwest (48
events). Data sources: Based on ACLED datasetigRad¢ al. (2010).
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Figure 2. Household Victimization Maps

Panel A. Economic losses Panel B. Health impairment
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Mo data
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Panel C. Displacement Panel D. Victim of violence
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{0.113,0.281]
Mo data

Notes: Shaded areas represent regions where ¢ondliecced victimization was reported. Darker shaddgate a
greater share of households reporting at leastewe of victimization (one 'yes' answer to the stigns underlying
each index). In the legend, the “No data” categefgrs to the southern province Sassandra for which
anthropometric information is missing for all obssions in the 2008 survey. Data source: Basether2®08 Cote

d'lvoire HLSS

35



Table 1. Summary Statistics

Child Variables

Height-for-age z-score (2002)
Height-for-age z-score (2006)
Height-for-age z-score (2008)
Height-for-age z-score (pooled)
Age in months (2002)
Age in months (2006)
Age in months (2008)
Age in months (pooled)
Chid is female (pooled)
Chid resides in rural household (pooled)
Chid resides in pre-conflict poor household (2002)
Chid resides in victimized household (2008)
Months of exposure to the confict (2006)
Months of exposure to the confict (2008)
Months of exposure to the confiict (pooled)
Exposure 0-24 months (pooled)
Exposure at least 25 months (pooled)
Ethnicity (pooled)

Akan

Northern Mande

Southern Mande

Krou

Voltaique/Gur

Naturalzed Ivorian

Non-Ivorian
Religion (pooled)

Muslim

Christian

Other

Head of the Household (pooled)
Head's age

Head's education

Head is male

Child's Mother (pooled)

Mother's age
Mother's education
Mother is married

(1]

(2]

(3]

(4]

(5]

(6]

' Confict ~ Non-Confiict Difference in
Obs. Full Non-migrants Regjon Regjon Means
[4]-[5]
5,885 -1.93 -1.97 -1.88 -2.01 0.13 **
7,232 -1.52 - -1.49 -1.59 0.09 ***
2,304 -1.55 -1.61 -1.52 -161 0.10
15,421 -1.93 -1.97 -1.88 -2.01 0.13 ***
5,885 34.14 34.58 34.04 34.84 -0.81
7,232 31.31 - 31.25 31.45 -0.19
2,304 37.12 37.43 37.04 37.30 -0.26
15,421 34.13 34.58 34.03 34.83 -0.80
15,421 0.50 0.51 0.50 0.51 -0.01
15,265 0.56 0.61 0.52 0.65 -0.13 **
5,885 0.46 0.51 0.49 0.41 0.08 ***
2,304 0.86 0.87 0.87 0.84 0.18
7,232 39.34 - 39.30 39.44 -0.15
2,304 30.25 30.54 30.28 30.19 0.09
9,536 37.08 30.54 37.05 37.16 -0.11
9,536 0.24 - 0.24 0.24 -0.01
9,536 0.76 - 0.76 0.76 0.01
14,015 0.29 0.29 0.22 0.44 -0.22 **
14,015 0.13 0.14 0.15 0.09 0.06 ***
14,015 0.13 0.14 0.16 0.05 0.11 ***
14,015 0.14 0.13 0.14 0.12 0.02 ***
14,015 0.12 0.12 0.15 0.07 0.08 ***
14,015 0.003 0.004 0.004 0.002 0.001
14,015 0.19 0.17 0.18 0.23 -0.05 **
15,381 0.35 0.36 0.37 0.30 0.07 ***
15,381 0.37 0.33 0.33 0.46 -0.13 *+*
15,381 0.28 0.32 0.30 0.24 0.06 ***
15,388 43.80 46.12 43.98 43.25 0.73
15,391 0.44 0.39 0.45 0.42 0.03
15,421 0.86 0.86 0.87 0.86 0.00
13,746 29.76 30.33 29.90 29.58 0.32
14,648 0.32 0.28 0.32 0.31 0.01
13,749 0.83 0.82 0.83 0.84 0.00 ***

Notes:* significant at 10%; ** significant at 5%; *** sigificant at 1%. In the 2002 survey, non-migrantseholds
have lived in their current location (as of intemwidate) since December 1993; in the 2008 sureyadhe
households in their current location since befbeedtart of the war. Information on households'ratign status
and household heads' marital status is unavailatttee 2006 dataset. Education of the head of mideand
child's mother is proxied by an indicator variatdehaving attended school. The pre-crisis poveaty is based on
the national (consumption) poverty line. Estimatesweighted by inverse sampling probability. Dsdarces: 2002

and 2008 Cote d'lvoire HLSS, 2006 Céte d'lvoire BBCand Raleigh et al. (2010)
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Table 2. Impact of Conflict on Child Health. Baselne Regressions without Controls.

Confiict region*War Cohort

Confiict region*War Cohort*Female

Confiict region*Exposure 0-24 months

Confiict region*Exposure at least 25 months

Confiict region*Exposure 0-24 months*Female
Confiict region*Exposure at least 25 months*Female
Confiict region*Exposure (no. of months)

Confiict region*Exposure (no. of months)*Female
Female

Rural household

Observations
R-squared

(1] (2] (3] (4] (5] (6]

-0.414% -0.432%
(0.149)  (0.134)
-0.031
(0.107)
-0.369%* -0.560%*
(0.155)  (0.166)
-0.427%  -0.417*
(0.159)  (0.161)
0.332*
(0.133)
-0.087
(0.078)
-0.010%* -0.010%*
(0.004)  (0.004)
-0.001
(0.002)
0.217%*  0.137 0.217%* 0.137 0.217** 0.137
(0.060) (0.121) (0.060) (0.121) (0.060)  (0.121)

-0.484*** -0.473*** -0.484*** -0.473*** -0.484*** -0.473***

(0.094) (0.085) (0.094) (0.085) (0.094)  (0.085)

15,151 15,151 15,151 15,151 15,151 15,151
0.075 0.075 0.075 0.075 0.075 0.075

Notes: Robust standard errors in parenthesesepbaisat the province level. * significant at 10%significant at
5%; *** significant at 1%. The dependent varialdehe height-for-age z-score. All regressions idelprovince
fixed effects, month-of-birth fixed effects, andpince-specific time trends. In columns 2, 4, 6¢hefficient
estimates on interactions between 'Conflict regiorExposure’ variables and the female dummy yeendy
statistically insignificant and are not shown. Esties are weighted by inverse sampling probablliita sources:
2002 and 2008 Cote d'lvoire HLSS, 2006 Céte d'evdiiCS3, and Raleigh et al. (2010).
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Table 3. Impact of Conflict on Child Health. Baselne Regressions with Controls.

(1] (2] 3] (4] (5] (6] [7] (8] (9] (10] (11] [12]
Confiict region*War Cohort -0.344** -0.435** -0.367**-0.470***
(0.144) (0.154) (0.135) (0.142)
Confiict region*War Cohort*Female -0.027  -0.050
(0.106) (0.116)
Confiict region*Exposure 0-24 months -0.292  -0.361* -0.481** -0.556**
(0.170) (0.186) (0.190) (0.205)
Confiict region*Exposure at least 25 months -0.360** -0.459** -0.350** -0.481***
(0.158) (0.164) (0.161) (0.166)
Confiict region*Exposure 0-24 months*Female 0.312** 0.281*
(0.145) (0.147)
Confiict region*Exposure at least 25 months*Female -0.094 -0.070
(0.083) (0.090)
Confiict region*Exposure (no. of months) -0.008** -0.011** -0.008** -0.012***
(0.004) (0.004) (0.004) (0.004)
Confiict region*Exposure (no. of months)*Female -0.001 -0.001
(0.002) (0.002)
Female 0.209*** 0.218*** 0.118 0.082 0.209*** 0.218** 0.118 0.08 0.209*** 0.218*** 0.118 0.082
(0.059) (0.064) (0.111) (0.130) (0.059) (0.064) (0.110) .1%0) (0.059) (0.064) (0.110) (0.130)
Rural household -0.415%** -0.427*** -0.404*** -0.412*** -0.415%** -0.427*** -0.404*** -0.412*** -0.415*** -0.427*** -0.404*** -0.412***
(0.089) (0.095) (0.081) (0.082) (0.089) (0.095) (0.081).082) (0.089) (0.095) (0.081) (0.082)
Chid controls yes yes yes yes yes yes yes yes yes yes yes yes
Household head controls yes no yes no yes no yes no yes no yes no
Mother controls no yes no yes no yes no yes no yes no yes
p-value F-test of zero effect of:
Child ethnicity 0.246 0.643 0.225 0.626 0.246 0.643 0.225 0.626 0.246 0.643.2250 0.626
Child religion 0.041 0.214 0.043 0.204 0.041 0.214 0.042 0.204 0.041 0.214.0420 0.204
Household head's characteristics 0.033 0.033 0.033 320.0 0.033 0.032
Mother's characteristics 0.214 0.000 0.000 0.000 0.000 0.000
Observations 13,664 12,126 13,664 12,126 13,664 12,126 13,664 12,126 6643, 12,126 13,664 12,126
R-squared 0.083 0.102 0.083 0.103 0.083 0.102 0.083 0.103 0.083 0.102.0830 0.103

Notes: Robust standard errors in parenthesesepbasat the province level. * significant at 10%significant at 5%; *** significant at 1%. The depdent variable is the height-
for-age z-score. All regressions include proviriged effects, month-of-birth fixed effects, and yince-specific time trends. Child controls inclugtanicity (Akan (reference
categeory), Northern Mande, Southern Mande, Kraltaique/Gur, naturalized Ivorian or non-lvoriamdareligion (Muslim, Christian, and other (refereroategory)).
Household head controls include age, gender, anch#idn. Mother controls include age, educatiow, marital status. In specifications that allow dodifferential gender impact
(columns 3, 4, 7, 8, 11, 12), the coefficient eatms on interactions between 'Conflict regionEapbsure’ variables and the female dummy are yostétistically insignificant
and not shown. Estimates are weighted by invensplaag probability. Data sources: 2002 and 2008&Gbivoire HLSS, 2006 Cote d'lvoire MICS3, and Raiiest al. (2010).
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Table 4. Impact of Conflict on Child Health. Alternative Baseline Cohort.

[1] [2] (3] [4] (5] (6] [71 8] 9] [10] [11] [12]
Conflict region*War Cohort -0.892**  -1.046*** -0.976™ -1.128***
(0.323) (0.358) (0.301) (0.337)
Conflict region*War Cohort*Female 0.240* 0.159
(0.121) (0.137)
Conflict region*Exposure 0-24 months -1.000%** -1.174*** -1.249** -1 456***
(0.305) (0.346) (0.303) (0.354)
Conflict region*Exposure at least 25 months -0.852*  -0.996** -0.843** -1.021**
(0.338) (0.374) (0.342) (0.385)
Conflict region*Exposure 0-24 months*Female 0.047 0.042
(0.088) (0.112)
Conflict region*Exposure at least 25 months*Female 0.561***
(0.125)
Conflict region*Exposure (no. of months) -0.021**  -0.024** -0.021** -0.026**
(0.008) (0.009) (0.008) (0.009)
Conflict region*Exposure (no. of months)*Female 0.003 0.003
(0.002) (0.003)
Female 0.113 0.110 0.175* 0.099 0.113 0.110 0.175* 0.099 0.114 ®.11 0.176* 0.101
(0.069) (0.087) (0.093) (0.115) (0.069) (0.087) (0.093) .11@) (0.069) (0.087) (0.093) (0.114)
Rural household -0.364** -0.380** -0.371** -0.379** -0.364** -0.380** -0371** -0.379** -0.364** -0.380** -0.371** -0.379**
(0.140) (0.150) (0.142) (0.147) (0.140) (0.150) (0.142) .14Q@) (0.139) (0.150) (0.142) (0.147)
Chid controls yes yes yes yes yes yes yes yes yes yes yes yes
Household head controls yes no yes no yes no yes no yes no yes no
Mother controls no yes no yes no yes no yes no yes no yes
p-value F-test of zero effect of:
Child ethnicity 0.491 0.446 0.499 0.442 0.491 0.446 0.499 0.441 0.490 0.447 .4980 0.442
Child religion 0.903 0.927 0.905 0.926 0.903 0.927 0.905 0.926 0.903 0.926 .9050 0.925
Household head's characteristics 0.009 0.007 0.009 070.0 0.009 0.007
Mother's characteristics 0.927 0.000 0.000 0.000 0.000 0.000
Observations 10,128 8,971 10,128 8,971 10,128 8,971 10,128 8,971 10,128,9718 10,128 8,971
R-squared 0.094 0.120 0.094 0.120 0.094 0.120 0.094 0.120 0.093 0.120 .0940 0.120

Notes: Robust standard errors in parenthesesepbasat the province level. * significant at 10%significant at 5%; *** significant at 1%. The depdent variable is the height-
for-age z-score. All regressions include proviriged effects, month-of-birth fixed effects, and yinrce-specific time trends. The control variables @s in Table 3. Estimates are
weighted by inverse sampling probability. Data sesr 2002 and 2008 Céte d'lvoire HLSS, 2006 Citeide MICS3, and Raleigh et al. (2010).
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Table 5. Impact of Conflict on Child Health. Baselne Regressions on Different Sub-samples.

[1]

[2]

[3]

[4] [5] [6] [7] [8]

Poor Non-poor Girls Boys Rural Urban Headis  Head is not
educate educate
Conflict region*War Cohort -0.516* -0.382* -0.602** -PO7** -0.655** -0.017 -0.285 -0.507**
(0.268) (0.217) (0.269) (0.141) (0.238) (0.213) (0.274) .216)
Conflict region*War Cohort*Female 0.251 -0.269 -0.047 .3438* -0.035 -0.020
(0.215) (0.178) (0.139) (0.179) (0.158) (0.224)
Female 0.317** 0.036 0.217 0.152 0.111 0.179
(0.129) (0.119) (0.129) (0.166) (0.069) (0.1712)
Rural household -0.087 -0.464***  -0.465***  -0.511*** -689***  -0.378***
(0.093) (0.096) (0.082) (0.119) (0.083) (0.106)
p-value t-test of equality of coefficients
on Conflict Region*War Cohort across 0.294 0.774 0.043 0.876
sub-samples
Observations 6,700 8,030 7,340 7,811 8,753 6,398 6,696 98,42
R-squared 0.088 0.091 0.088 0.095 0.098 0.069 0.117 0.077

Notes: Robust standard errors in parenthesesepbasat the province level. * significant at 10%significant at 5%; *** significant at 1%. The depdent variable is the height-
for-age z-score. All regressions include proviriged effects, month-of-birth fixed effects, and yinze-specific time trends. Households are classidis poor if an index of asset
wealth is below average. The asset index is cdtmlilsased on seven types of assets: living in awellith cement walls, cement floor, metal or cetwenf, electricity, phone,
toilet, and access to natural gas, coal or eldégstfiar cooking. The index is the first factor extted using principal components analysis on tiierseomponents, explains 47
percent of their joint variance, and has been siahirked to have zero mean and unit variance. loollimns other than 3 and 4, the coefficient eg@san interactions between
'‘Conflict region’ or "War Cohort' and the femaleriny are jointly statistically insignificant and ngitown. Estimates are weighted by inverse samplialgability. Data sources:

2002 and 2008 Cote d'lvoire HLSS, 2006 Céte d'evditCS3, and Raleigh et al. (2010)
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Table 6. Characteristics of Women Who Had a Child Dring the Conflict

[1] [2] [3]
1=Educated 1=Married Age

Conflict Region -0.004 0.013 0.562
(0.070) (0.026) (0.687)
Had Child During Conflict -0.056**  0.094*** -5,809***
(0.025) (0.023) (0.366)
Conflict Region*Had Child During Conflict 0.031 0.005 -0.451
(0.035) (0.023) (0.599)
Constant 0.400***  0.764*** 35.278***

(0.031)  (0.020)  (0.599)

Observations 15,689 15,700 15,700
Notes: Robust standard errors in parenthesesepbaisat the province level. * significant at 10%sfgnificant at 5%, and ***

significant at 1%. The sample contains all womewesyed in 2006 and 2008 that were of fertile agéndLthe conflict (i.e., 15-49

years old). Data sources: 2008 Cote d'lvoire HLZBE6 Cote d'lvoire MICS3 and Raleigh et al. (2010).
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Table 7. Placebo Test

Conflict Region*War Cohort

Confiict Region*War Cohort*Female
Conflict Region*Female

War Cohort*Female

Female

Rural

Mother controls

Household head controls
p-value F-test of zero effect of:
Mother's characteristics
Household head's characteristics

Observations
R-squared

[1]

[2]

[3] [4]

[5] [6]

0.134
(0.159)

0.116*
(0.058)
-0.365**
(0.067)

no
no

4,076
0.196

0.095
(0.158)

0.128*
(0.057)
-0.313**
(0.060)

yes
no

0.000

4,066
0.205

0.132 0.427
(0.158)  (0.263)
-0.725*
(0.418)
0.168**
(0.073)
0.475
(0.285)
0.121*  0.001
(0.059)  (0.061)
-0.344%%*  -0.357++*
(0.064)  (0.067)

no no
yes no
0.140

4,042 4,076
0.197 0.198

0.397 0.419
(0.245)  (0.260)
0710  -0.721
(0.413)  (0.418)
0.126*  0.175*
(0.071)  (0.068)
0.479 0.468
(0.284)  (0.278)
0.041 0.001
(0.059)  (0.061)
-0.309%%*  -0.336**
(0.057)  (0.065)

yes no
no yes
0.000
0.096
4,066 4,042
0.207 0.199

Notes: Robust standard errors in parenthesesepbaisat the province level. * significant at 10%8%csignificant at 5%, ***
significant at 1%. The dependent variable is thightdor-age z-score for children aged 6—60 monttfar Cohort" is an indicator
variable for children born during January 1997-Delser 1999. Mother controls include age, educatodummy variable for
literacy), ethnicity (Akan (reference category),ri@rn Mande, Southern Mande, Krou, Voltaique/@uad other), and religion
(Christian, Muslim, and other (reference categomypusehold head controls include age, genderedndation (a dummy variable
for literacy). All regressions include provincedik effects, month-of-birth fixed effects, and prmg-specific time trends. Estimates
are weighted by inverse sampling probability. Dadarces: 1994 and 1998/99 Céte d'lvoire DHS, andiftaet al. (2010).
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Table 8. Correlation Matrix for Number of Conflict Events and Share of Households Reporting At Least

One Type of Victimization
. . . Health .
Confict Region Economic losses . : Displacement

impairment

Economic losses 0.277*

Health impairment 0.200 0.804*

Displacement 0.240 0.883* 0.752*

0.309* 0.897* 0.856* 0.904*

Victim of violence
Notes: * significant at 5%. Types of victimizatiorclude economics losses, health impairment, digpheents, and victim of violence

Data sources: 2008 Cote d'lvoire HLSS and Raleigth €2010).
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Table 9. Selection into Victimization

[1] [2] 3] [4] [5] [6] [7] [8]
Economic losses Health impairment Displacement  Victim of violence
Ful Non- Ful Non- Ful Non- Ful Non-
migrants migrants migrants migrants
Rural household -0.084 -0.053 -0.011 -0.009 -0.035 0.013 0.030 -0.011
(0.061) (0.070) (0.031) (0.032) (0.038) (0.036) (0.028) .07@)
Ethnicity: Northern Mande -0.113 -0.113 -0.129  -0.185* 0.074  -0.114* -0.076 -0.098
(0.083) (0.091) (0.091) (0.104) (0.063) (0.065) (0.060) .0€Q)
Ethnicity: Southern Mande 0.323* 0.325 0.334*  0.325* .208** 0.201  0.261*** (.239*%**
(0.177)  (0.213) (0.124) (0.127) (0.090) (0.119) (0.066) .070Q)
Ethnicity: Krou 0.033 0.022 0.277*  0.283* 0.099 0.050 ®t* 0.172*
(0.124) (0.109) (0.132) (0.140) (0.092) (0.080) (0.081) .09Q)
Ethnicity: Voltaique/Gur -0.142 -0.099 -0.024 -0.050 OB -0.065 -0.103 -0.111
(0.111) (0.126) (0.145) (0.164) (0.095) (0.110) (0.089) .09Q)
Ethnicity: Naturalized Ivorian 0.058 0.098 0.078 0.102 0.104 -0.070 -0.125 -0.198***
(0.181) (0.195) (0.281) (0.295) (0.232) (0.226) (0.075) .0€D)
Ethnicity: Non-Ivorian -0.060 -0.047 -0.030 -0.043 ®04 0.043 -0.064  -0.077*
(0.074) (0.077) (0.070) (0.077) (0.058) (0.059) (0.038) .0%@8)
Muslim -0.044 -0.003 -0.029 -0.018 -0.086* -0.046 0.008 28.0
(0.081) (0.084) (0.084) (0.095) (0.042) (0.047) (0.020) .0722)
Christian -0.100*  -0.063 -0.062 -0.059 -0.008 0.005 -049 -0.032
(0.052) (0.064) (0.037) (0.044) (0.030) (0.030) (0.020) .070)
Head's age 0.003 0.003 0.002**  0.002* -0.002** -0.001 60.0 -0.000
(0.002) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) .0Qa)
Head's education -0.023 0.000 -0.003 0.002 0.038 0.025 6680 0.065%**
(0.044) (0.045) (0.040) (0.039) (0.033) (0.029) (0.018) .072)
Head is male 0.036 0.030 -0.088 -0.096 -0.047  -0.055* 0®.0 -0.023
(0.047) (0.055) (0.062) (0.071) (0.030) (0.031) (0.022) .070)
Head is married 0.220*** 0.217**  0.049 0.052 0.079** (@B5* 0.046*** 0.042**

(0.047) (0.050) (0.054) (0.056) (0.031) (0.030) (0.014) .01®)
p-value F-test of zero effect of:

Head's ethnicity 0.240 0.307 0.002 0.009 0.039 0.004 00.00 0.000
Head's religion 0.153 0.505 0.150 0.188 0.129 0.525 0.0120.007
Head's other characteristics 0.000 0.000 0.075 0.171 0360. 0.107 0.002 0.017
Observations 5,661 5,090 5,764 5,176 5,759 5,172 5,848 55,25
R-squared 0.226 0.238 0.162 0.177 0.258 0.284 0.228 0.238

Notes: Robust standard errors in parenthesesepbaisait the province level. * significant at 10%significant at 5%; *** significant
at 1%. The dependent variables are the conflietedlvictimization indices. Regressions are ahthesehold level and include

province fixed effects. Estimates are weightednweise sampling probability. Data source: 2008 @at@ire HLSS
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Table 10. Impact of Household Victimization on Chifl Health (Post-Conflict Survey)

[1] [2] [3] [4] (5] [6] [7] (8] [l [10] [11] [12]
Economic losses Health impairment Displacement Victim of violence
Al Girls Boys Al Girls Boys All Girls Boys Al Girls Boys
Panel A. Full sample:
With chid and household head controls -1.003*** -0.709 -1.199* -0.307 -0.032 -0.560 0.147 0.193 0.247 -0.225 -0.054 -0.346
(0.292) (0.448) (0.461) (0.247) (0.317) (0.342) (0.286) .4QD) (0.407) (0.221) (0.410) (0.208)
With chid and mother controls -0.792*  -0.711 -0.844* -0.353 0.026 -0.665* 0.161 0.277 2401 -0.301 -0.058 -0.428*
(0.331) (0.452) (0.414) (0.225) (0.342) (0.344) (0.349) .489) (0.442) (0.222) (0.438) (0.225)
Panel B. Non-migrants:
With chid and household head controls -1.069*** -0.746  -1.440**  -0.197 0.028 -0.495 0.043 0.084 0.#42 -0.216 -0.174 -0.271
(0.226) (0.475) (0.538) (0.309) (0.341) (0.447) (0.330) .4%3) (0.552) (0.226) (0.415) (0.281)
With chi -0.785***  -0.703 -0.984* -0.283 -0.036 -0.553 -0.012 -0409 -0.101 -0.277 -0.288 -0.243
child and mother controls
(0.270) (0.457) (0.485) (0.294) (0.368) (0.449) (0.399) .499) (0.613) (0.222) (0.398) (0.258)

Notes: Robust standard errors in parenthesesepbasat the province level. * significant at 10%significant at 5%; *** significant at 1%. The tibreports estimated
coefficients on victimization indices (variable 8fimized" in Eq. 2) from regressions estimatedrmnftull sample (Panel A) vs. non-migrant househdlés, households that
have lived in their current location since befdre start of the war) (Panel B). The victimizatiodices have been rescaled to range between 0 @ilddgressions include
province fixed effects, month-of-birth fixed effectand province-specific time trends. Controlsnakable 3. Estimates are weighted by inverse saighpliobability. Data source:

2008 Céte d'lvoire HLSS

45



Table 11. Conflict-Impact Mechanisms (Pre- and PosConflict Surveys)

(1] [2] (3] (4] (5] [6] [7] (8] 9] [10] [11] [12]
Economic losses Health impairment Displacement Victim of violence
Panel A. Full sample:
Conflict region*Victimized -2.191%*%* -2, 100%** -2.212** -2 356%** -2,198*** -2.641** -1.726** -1.662** -1.90 8** -1.360*** -1.290*** -1.645***
(0.549) (0.521) (0.638) (0.752) (0.754) (0.618) (0.761) .67®) (0.753) (0.405) (0.383) (0.509)
Victimized 0.036 -0.092 0.163 1.029*  0.844* 0.925* 0.967 0.851* 0.934* 0.422 0.297 0.399
(0.471) (0.490) (0.603) (0.493) (0.471) (0.405) (0.414) .40®) (0.473) (0.325) (0.345) (0.348)
Confiict region*Victimized*Female 1.288 1.255* 0.867 .687 0.628 0.729 0.569 0.759 0.591 0.940 0.825 0.937
(0.780) (0.713) (0.745) (0.715) (0.763) (0.676) (0.910) .828) (0.871) (0.845) (0.821) (0.802)
Female 0.137 0.118 0.082 0.137 0.118 0.082 0.137 0.118 0.082 0.137 .1180  0.082
(0.222) (0.111) (0.131) (0.1222) (0.111) (0.131) (0.122) .11a) (0.131) (0.122) (0.111) (0.131)
Rural household -0.472%*%* -0.402%** -0.411*** -0.472***-0.402*** -0.411*** -0.472*** -0.402*** -0.411*** -0.472*** -0.402*** -0.411***
(0.085) (0.082) (0.082) (0.085) (0.082) (0.082) (0.085) .0%2) (0.082) (0.085) (0.082) (0.082)
Observations 7,807 7,723 6,957 7,846 7,763 6,996 7,860 47,77 7,003 7,865 7,780 7,012
R-squared 0.076 0.083 0.103 0.076 0.083 0.103 0.076 0.083.1030 0.075 0.083 0.103
Panel B. Non-migrants:
Conflict region*Victimized -1.865** -1.706** -1.863**-2.394*** -2.162** -2.540*** -1.865 -1.673 -2.055  -1.365* -1.247* -1.406*
(0.703) (0.669) (0.671) (0.816) (0.849) (0.711) (1.151) .12p) (1.229) (0.654) (0.664) (0.702)
Victimized -0.439 -0.578 -0.198  1.143* 0.905* 1.052* 20 0.829 1.297 0.494 0.337 0.454
(0.690) (0.700) (0.690) (0.517) (0.511) (0.520) (0.890) .81@) (0.878) (0.479) (0.498) (0.461)
Confiict region*Victimized*Female 0.721 0.655 0.295 085 0.966 1.067 1.258 1.391 1.433 0.840 0.719 0.923
(1.037) (1.046) (1.096) (0.799) (0.827) (0.738) (1.586) .386) (1.665) (1.210) (1.228) (1.269)
Female 0.151 0.139 0.126 0.151 0.139 0.126 0.151 0.139 0.126 0.151.1390 0.126
(0.128) (0.114) (0.140) (0.128) (0.114) (0.140) (0.128) .11@) (0.140) (0.128) (0.114) (0.140)
Rural household -0.422%** -0.344*** -0.383*** -0.422***-0.344*** -0.383*** -0.422*** -0.344*** -0.383*** -0.422*** -0.344*** -0.383***

(0.114) (0.111) (0.125) (0.114) (0.111) (0.125) (0.114) .1{0) (0.125) (0.114) (0.111) (0.125)

p-value test of equality of coefficients on (CahfRegion*Victimized) for migrant vs. non-migramtuseholds
0.757 0.566 0.621 0.544 0.688 0.935 0.437 0.518 0.415 0.341 .4210 0.875

Observations 5,922 5,859 5,240 5,949 5,886 5,266 5,965 15,905,278 5,966 5,902 5,282
R-squared 0.066 0.075 0.090 0.066 0.075 0.090 0.066 0.075.0900 0.066 0.075 0.090
Chid controls no yes yes no yes yes no yes yes no yes yes
Household head controls no yes no no yes no no yes no o n yes no
Mother controls no no yes no no yes no no yes no no yes

Notes: Robust standard errors in parenthesesepbasat the province level. * significant at 10%significant at 5%; *** significant at 1%. The depdent variable is the height-
for-age z-score. The victimization indices havenbeescaled to range between 0 and 1. All regressimude province fixed effects, month-of-birtkdd effects, and province-
specific time trends. Controls are the same agbiel3. Non-migrants households have lived in thairent location since before the start of the. \Eatimates are weighted by

inverse sampling probability. Data sources: 20022008 Céte d'lvoire HLSS, and Raleigh et al. (2010
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Table 12. Impact of Conflict and Household Victimiation on Child Health (Pre- and Post-Conflict
Surveys)

[1] [2] [3] [4] [5] [6]

Joint shock (Confiict

Covariate shock Idiosyncratic shock Region x Victimized

(Confiict Region)  (Victimized Household)

Household)
Panel A (no controls):
Shock*War Cohort -0.408* -0.666*** -0.346 -0.750** -0.88* -0.844***
(0.223) (0.170) (0.226) (0.313) (0.186) (0.181)
Shock*War Cohort*Female 0.491* 0.853** 0.775**
(0.260) (0.303) (0.330)
Observations 7,919 7,919 7,919 7,919 7,919 7,919
R-squared 0.075 0.075 0.075 0.075 0.075 0.075
Panel B (child and hh head controls):
Shock*War Cohort -0.352 -0.593*** -0.316 -0.677* -0.485 -0.770***
(0.210) (0.150) (0.231) (0.310) (0.173) (0.164)
Shock*War Cohort*Female 0.441* 0.763** 0.719**
(0.244) (0.296) (0.322)
Observations 7,830 7,830 7,830 7,830 7,830 7,830
R-squared 0.083 0.083 0.083 0.083 0.083 0.083
Panel C (child and mother controls):
Shock*War Cohort -0.392 -0.629*** -0.338 -0.658*  -0.494* -0.815***
(0.229) (0.183) (0.261) (0.343) (0.203) (0.191)
Shock*War Cohort*Female 0.384 0.666** 0.688**
(0.243) (0.280) (0.302)
Observations 7,059 7,059 7,059 7,059 7,059 7,059
R-squared 0.102 0.103 0.102 0.102 0.102 0.102

Notes: Robust standard errors in parenthesesepbaisait the province level. * significant at 10%significant at 5%; *** significant
at 1%. The dependent variable is the height-farzagcore for children aged 6-60 months. The vimi&gghock" is an indicator for
residence in a conflict region (columns 1-2), resitk in a victimized household (columns 3-4), &edinteraction of the two
variables (columns 5-6), respectively. Child colstinclude ethnicity (Akan (reference category)stdern Mande, Southern Mande,
Krou, Voltaique/Gur, naturalized Ivorian or non-tiam) and religion (Muslim, Christian, and othegf@rence category)). Household
head controls include age, gender, and educatiothév controls include age, education, and masttls. All regressions include
province fixed effects, month-of-birth fixed effectand province-specific time trends. Estimatesiaighted by inverse sampling
probability. Data sources: 2002 and 2008 Cote olbvdLSS and Raleigh et al. (2010).
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