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Abstract

The consequences of civil war have been widely yaeal, but one of its aspect, yet
important, remains marginally investigated: the hancost of the combats. Indeed, most of
recent literature has focused on the numbers af dad wounded, while little scope has been
given to survivors’ health, whether they have begured or not Knowing that survivors are
the ones who bear the burden of reconstructionettaduation of the health costs of civil
conflict, is therefore crucial for the conceptiondathe implementation of proper economic
policies. This paper is a first attempt in thisedtion. It aims at assessing the impact of the
fifteen year long Mozambican civil war on the long: health and nutritional status of adult
women, measured by their height-for-age z-scoreA}- M this perspective, two sets of data
are used: the household survey data derived fromdgeaphic and Health Survey (DHS+
2003) which provides individual level informationdain particular a set of anthropometric
measures combined with an original, event dat&getrting the timing and location of battles
and military actions that took place during thisrwa accordance with the existing literature
on this topic, | find that women who were exposedhe conflict during the early stages of
their life have, on average, a weaker health in gamson to other women, reflected by a
lower HAZ. In particular, | point out that this retgye effect depends both on the age of entry
in the civil war and on the number of months sp@ntonflict. Furthermore, this study
indicates that an additional month of civil war dref a woman’s birth has also a negative
impact on her health highlighting thus the impoc&of the prenatal conditions. Moreover, as
recent works have shown, a poor health status esdother adverse effects in the long run.
All of these effects emphasize the importance e¥enting civil wars and stopping ongoing
conflicts.
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1 - Introduction

A country sinking into civil war is confronted with process of self destruction in
which it damages its economic growth’s potentialgtich a point, that Paul Collier referred
to civil war as “development in reverséplso as Fearon and Laitin (2003) mentioned, civil
war is far from being uncommon. Indeed, betweerbl®#d 1999, 127 civil wars broke out in
73 states, and lasted on average six years. Eackaused at least 1,000 deaths and 25 of

them were still going on in 1999.

The frequency and the high destructive capacitgiaf wars have prompted a large
array of analyses in recent yedrSome authors like Singer and Small (1994) set up a
database on civil wars. Others have focused ortdhees of the civil conflicts (Collier and
Hoeffler (1998, 2004)), or on their duration (Cetli Hoeffler and Soderbom (2004) and
(Elbadawi and Sambanis (2000)). Some others authlicgsHoeffler and Reynal-Querol
(2003) have focused on the consequences and aoste of civil war on the country itself,
while others like Murdoch and Sandler (2002) anadythe spread of these consequences to

neighboring countries.

As highlighted by the existing literature, civil rgamay have devastating effects on an
economy on several grounds. It has been evidemedivil wars have a negative impact on
all determinants of economic growtiBy killing a considerable number of individualsyic
wars reduce the workforce of a country (GhobaralthHnd Russett 2003, 2004). They also
destroy physical capital and hamper its accumulatmwocess (Collier (1999)). Other
consequences of civil wars include human capitatrdetion and specifically the level of
education of the population (Shemyakina (2006 Jebd, its stock decreases with the number
of deaths in the population and its accumulatioougied notably through the decrease of
school enrolment and years of schooling. Civil waasge also a negative effect on institutions

and on the social cohesion.

2 Collier, P. (2004), “Development and ConflicCentre for the Study of African Economi€entre for the
Study of African Economief)epartment of Economic&xford University, October 1st, 2004.

% See Blattman and Miguel (2009) for a recent sureéythe theoretical and empirical literature on the
determinants and consequences of civil war. Fumbeg, Justino (2008, 2009) provide a survey ofrttiero-
level literature on civil conflict.

* Tilman Briick (1997) provides an analysis of sonsreconomic channels operating in an economy bl

in a war context, and evidence drawn from the Mdzaan case.



The aim of this paper is to estimate the impaatiaf war on another determinant of
growth: the health capital (Gupta and Mitra (200Z}))is suggests studying either individuals
who died during the conflict or those who survivéllhile the former have been widely
analyzed, we focus in this paper on the latter.t Thave question the durable consequences

of a civil war on the health of individuals who siwed.

As mentioned above, the first case to be consider¢hat of those who died during
the conflict. They are not only combatants but alsadlians, both being either victims of
direct violence or of the conflict’s indirect comgences, such as disruption of the health
system). Several studies are also evaluating the consegsafcivil war in terms of number
of dead. As cited by Fearon and Laitin (2003), 16iion deaths are directly attributable to
the identified 127 civil wars that occurred betwekd5 and 1999.In recent years, war
related deaths enumeration has been the subjedtioél analysis leading to a better estimate
of mortality, for example in Darfur (Guha-Sapir afgtgomme. (2006)) and in Bosnia-
Herzegovina (Tabeau and Bijak (2005)).

Analyses based on mortality rates are useful ideexe the destructive power of civil
wars and to stress the need for preventing thenpestdcting civilians. However, they are of
little help for designing and implementing policies the post-conflict period. For this
purpose it seems appropriate to focus on survivbshould be kept in mind that civil wars
do not only kill; but they also lead to many otleiman tragedies, as mutilations, starvation,
forced migration, the spread of epidemics, the rdesbn of the sanitary and health
infrastructures, and they deprives population ofeasing the remaining infrastructures.
Consequently individuals surviving to a conflict dot only have a permanently damaged
health capital (often translating into early deathat least into a decrease of the number of

healthy years of life), but they also have to iven unhealthy environment.

Survivors have suffered both from direct and indireonsequences of civil conflicts,
and at the end of the war their health is detetéokrdo some degree. On this point, Davis and
Kuritsky (2002) conclude that the health outcomésSob-Saharan African countries that
were involved in a conflict are worse than thosecofintries that remained at peace.

Similarly, Stewart and Humphreys (1997) find thdaint mortality rate is significantly higher

® Pedersen (2009) provided a comprehensive revietheofesearches on the different channels througjbhw
civil war influence health.
® This intrastate war data derive from Singer anci5(1994), updated to include the Kargil and Esin wars.



in countries that were affected by armed conflitant in others. Moreover, Bundervoet,
Verwimp and Akresh (2009) highlight the durable aop of the Burundi civil war on
children’s health status since each additional mmarft war exposure decreases a child’'s
height for age z-score by 0.047 standard deviatigvith the same type of anthropometric
indicator, Arcand and Djimeu Wouabe (2009) fourat ih the case of the Angolan civil war,
the intensity of the conflict negatively impactsidren health. Finally, Blattman and Annan
(2007) show, among other results, that child soddi@e more likely to have persistent
injuries. Therefore, depending on the virulencehwithich the war has affected survivors’
health, their life expectancy will be reduced adaagly, and mortality rates may remain at a
high level long after the end of the war. Ghobatdfith, and Russett (2003, 2004) estimate
that the number of deaths and disabilities in 1899 to the lingering effects of civil wars that
occurred between 1991 and 1997 is twice as largheasumber of deaths and disabilities

directly caused by civil wars that took place 029

These studies have highlighted the long lastingatreg effects of civil war on
survivor's health and life. So a special attentstrould be paid to survivors of conflicts, to
reduce their post-conflict mortality and improveitthealth status, especially as survivors are
the ones who bear the burden of reconstructioredddsurvivors are the labour force for the
post-war recovery and the basis for the populagoowth. They are the recipients, and
sometimes the supplier, of investments in physi@aatl human capital. Therefore, an
assessment of survivors’ health is a key pointdioy policy of reconstruction and for the
maintenance of peace in post-conflict. Neglecting tlurable impacts of civil war on the

survivors’ health conditions may lead to inadequat®nstruction policies.

This paper offers a microeconomic analysis on thpact of the Mozambican civil
war on the health of its survivors. Individual leveformation are obtained from the
Mozambican Demographic and Health Survey (the fophase of DHS: DHS+: 2003). This
database is particularly suited to this analysigesiit provides a set of anthropometric
indicator, among them | focus on the height for ageore (HAZ) as a measure of long-term
health. This indicator captures the durable conseges of iliness and periods of malnutrition
caused by armed conflict. This DHS representatoaugsbhold survey is combined with a new
original database specially designed by the autboexamine the spatial and temporal
evolution of the Mozambican civil war. The empitigdentification strategy follows the

recent literature on this topic, such as the wdrBundervoet, Verwimp and Akresh (2009).



This strategy exploits exogenous variations inttimeng and duration of the war across the
different Mozambican provinces. Using these vavradi | distinguish which individuals had
to face the conflict, at what age and for how loHgwever, the novelty of the paper is to
focus on adult women rather than young childrerthagorevious literature on the subject has
done. This allows to assess the impact of civil aaithe whole human growth process, and
not only during the infancy (i.e: the first stagdife).

The results of this paper corroborate those fountthe recent literature. An exposure
to the civil war in early stages of life inducesignificantly lower height for age z-scores.
Using the Infancy-Childhood-Puberty curves (ICPves) this paper points out that this
negative effect depends on the duration of civik wa&perienced on each growth stage.
Furthermore, this study indicates that an additiomanth of civil war before a woman’s birth
has also a negative impact on her health, highitighthus the importance of the prenatal

conditions.

The paper proceeds as follows. Section 2 providesvarview of the political history
of the Mozambican civil war. Section 3 describes dhiginal database specifically design by
the author on this conflict and the DHS data usedHe analysis, and define the dependent
variable. Section 4 explains the identificatiorasdgy for the empirical analysis. Section 5

presents the main results and tests their robustBestion 6 concludes.
2 - The Political History of Mozambican civil war®

On June 25 1975, after a decade of struggles, Mozpm became independent. At
that time, the first president of this new repupbSamora Machel, a member of thaénte de
Libertacdo de Mocambique{FRELIMO), planned the establishment of a formpebple’s
democracy in a single political party context, dfigh the program would be the “scientific
socialism”®But the first historical experience of independbtizambique was a civil war
between the FRELIMO and tH®esisténcia Nacional MocambicanaflRENAMO), which
lasted fifteen years, from 1977 to 1942.

’ See the section 4, for an explanation of ICP airve

8 A map of Mozambique is provide on annex 1

® Saul, John S. (ed) Difficult Road: The Transition to Socialism in konbique (New York: Monthly Review
Press, 1985), p45 (quoting Samora Machel’s Indegyecel Day speech at Machava Stadium, 25 June 1975).
19 Information provided by UCDP/PRIO Armed Conflicafaset Note that for Correlate of War (COW) the
Mozambican civil war only took place from 1979 @092).




The origins of the Mozambican civil war lie in twonflicts that took place in the 60s
and in the 70s: the Mozambican war of independdedeby FRELIMO, and the war in
Rhodesia.

Since 1964 FRELIMO led the war of independence okdmbique, and in the 70s it
succeeded to consolidate its positions near thed&dwan border, in north-western
Mozambique. At this time they welcomed and suppledchaven to the rebels of the
“Zimbabwe African National Liberation Army(ZANLA), group with an ideology close to
them. From this haven the ZANLA could operate irogésia

Indeed, in 1965, Rhodesia had unilaterally declaredndependence, and it found
itself confronted with internal Zimbabwean resisinmainly formed byZimbabwe African
National Union” (ZANU) and its armed wing the ZANLA. In responsethe attacks of the
ZANLA, Rhodesia began to form a first counter-irgamcy unit, which also launched its first
attacks against FRELIMO's infrastructures in Mozérah territory*?

Finally, when in 1975 FRELIMO came to power in Mo#aique, it decided to comply
with international requirements, closing its bosdesith Rhodesia. This decision was taken to
deprive Rhodesia access to tBeira Corridor” (Roads and railway line supplying Rhodesia
connecting the port of the city of Beira to RhodgsiAmong other reprisals, Rhodesia
decided to support the Mozambican dissidents ogpts&RELIMO. These dissidents were
implanted in the Rhodesian counter-insurgency siras to form RENAMO and battle in

Mozambique®?

This conflict can be divided into four periods:

e 1977-1980: RENAMO is an organization totally coll#d by Rhodesia and it has
launched the first attacks on Mozambican soil. €hattacks took place mainly in
central Mozambique near the border with Rhodesid,spread gradually towards the

south. At that time, RENAMO, which included a heggneous group of opponents at

™ |an Smith,The Great Betraya(London: Blake, 1997), p159.

12 tiff, Peter,The Silent War: South African Recce Operations 188®4 (Alberton: Galago, 1999), p88

13 Robinson, David AlexandeGurse on the Land: A History of the Mozambican ICWar, (2006) PhD
dissertation at School of Humanities The UniversityVestern Australia



the Mozambican government, targeted camps of ZANihLAhe Rhodesian counter-

insurgency operations and the infrastructures d&EHRIO.

» 1980-1986: Following the independence of ZimbabRENAMO lost the support of
Rhodesia. But South Africa, willing to destabili¥ozambique, becomes the new
support of RENAMO. The latter really started totlsetiown in Mozambiqué&> The
fighting intensified, first in the south (especjaliluring the RENAMO'’s offensive
towards Maputo 1982-83), and then in the northHwhie FRELIMO'’s offensive that
led to the downfall of the RENAMO’s base of Goroagdn the central province of
Inhambane in 1985, and with the RENAMO’s mean dffem in the province of
Zambezia, in 1986-87f.

e 1987-1990: Period of high violence perpetuated BNRMO against civilians,
especially in the south despite the decline of South Africa’s supporidded, in
1989, South Africa began to change its opinion e best strategy to the
Mozambique. In fact, the continuation of a conflat its borders proved to be an

important source of inconvenience (e.g. illegaltirfof refugees)?®

e 1990-1992: Period of negotiations during the Roalkst which led to the resolution
of the conflict on October 4, 1992 However, during this period, fighting continued

in most provinces.

14 _ Serapido, Luis B. “Mozambique’s National Interesttiie Regional Conflict of Southern Afric&onflict,
Vol 9, No 4, 1990, pp341-356.
- lan SmithThe Great BetrayallLondon: Blake, 1997), p184.
15_ Davies, Robert. “The SADF’s Covert War Against Moaque”, in Jacklyn Cock and Laurie Nathan (eds),
War and Society: The Militarisation of South Afri¢@ape Town: David Philip, 1989), pp104-105
- Cabrita, Jodo MMozambique: The Tortuous Road to Democr#Bgasingstroke: Palgrave, 2000). p181
16 Cabrita, Jodo MMozambique: The Tortuous Road to DemocréBgsingstroke: Palgrave, 2000), 248.
7 Robinson, David AlexandeGurse on the Land: A History of the Mozambican ICWar, (2006) PhD
dissertation at School of Humanities The UniversityVestern Australia, p270
18 South African Foreign Affairs ArchivetStaatkundlge Komitee: Voorgestelde Wysings Toat&gie NR 19:
Mosambiek”,pp5-6.
9 Vines, Alex. RENAMO: From Terrorism to Democracy in Mozambiq(lethdon: James Currey, 1996).p12
- Saul, John S., “Inside from the Outside? Ruoots and Resolution of Mozambique’s Un/Civil Wair{
Taisier M. Ali and Robert O. Matthews (ed€)ivil Wars in Africa: Roots and ResolutiofMcGill-Queen’s

University Press: Montreal, 1999). p136



This civil war was long and brutal. One hundredugand Mozambicans were killed
directly by the war and nearly one million perishieygl its indirect consequences, such as
starvation and lack or disruption of health sersfCeMoreover, we must take into account the
consequences of RENAMO’s military strategy, basedkidnapping, looting and mutilation

against the civilian populatiéh and the enrollment of child soldiefs.

3 - Data and measurement

3.1 - Spatial and temporal evolution of Mozambicarivil war: an original database.

In order to assess the impact of civil war in Mobajne, a spatial and temporal
approach of the conflict is chosen. The objectvda take into account the heterogeneity
existing between Mozambican provinces. Indeed, idensg that a country can sink
homogeneously into civil war would be inapproprialéne reality of a conflict within a
country is much more complex. Some provinces egped the conflict from the beginning
and others some years later, so some endure semrsécutive years of violence, while
others ones experience the consequences of thmaishort term or intermittently. Finally,

each province can suffer different intensity ofierce.

The description of the spatial and temporal evofubf Mozambican civil war, takes
as a basis the historical research undergone byaAtier (20065 As the author states, the
objective of his study is to present a detailedoaot of the political and military history of
the civil war in Mozambique, based on a wide raofysources. Among these sources we can
cite: RENAMO'’s internal documents, South Africanr&ign Affairs Archives, Malawian
National Archives, various documents collected fritva private archive of Dr Colin Darch
(University of Cape Town), books and journal agschnd newspapers/periodicals articles ....
From this study, all the violent events that wezeounted (like attacks or skirmisheg),.as
well as events related to military strategies ovement recorded are identified to construct

our database. Then, to the extent possible, | tdemosscheck the collected information with

2 Gersony, RobertSummary of Mozambican Refugee Accounts of Prifgi@dnflict-Related Experience in
Mozambique(Washington D.C.: Bureau for Refugee ProgramsPé@Bartmentf State, April 1988).p41
ZLwilson, Ken. “Cults of Violence and Counter-Viotenin Mozambique”Journal of Southern African Studjes
Vol 18, No 3, September 1992, pp527-82. p531.

22 Hanlon, Joseph. “Are Donors to Mozambique Prongpf@orruption?”, Paper submitted to the conference
‘Towards a New Political Economy of DevelopmentieHield 3-4 July 2002. pp369-372.

% Robinson, David AlexandeiGurse on the Land: A History of the Mozambican ICiVar, (2006) PhD
dissertation at School of Humanities The UniversityVestern Australia



the presentation of the conflict, proposed in thekbof Alex Vines (1991%%and in the book
of Michel Cahen (19945

Using this methodology | identified 1153 attacksy which must be added 251
sabotages and other military operations summedine¥ents dated by year and by month
(one single event can includes a set of attacksabotages). Then each of these 901 events
war located in the 10 Mozambican provirfe$or the province of Maputo, | isolated the
events which occurred in the heart of the capitapto City, from those which occurred in
Maputo Province. Finally, for 606 of these eveliitajas possible to determine the location at
the district level. The unlocalized events at thigel are those for which a doubt remained in
location or those for which information on the gesghical location of the occurrence of the
event were too vague. Figure 1 shows the distobudif the 901 collected events across the

years. It points out several facts:

- i): While to the UCDP/PRIO Armed Conflict Datagbe Mozambican civil war
began in 1977, we can see events collected and dat® 1975. Most of these events are
offensives and ambushes carried out by the “SelBusuts®’ against the ZANLA.
Historically, these combats are the roots of thezdhobican civil war that is why we take
them into account. Geographically, these attack ptace in central Mozambique (mainly in
the provinces of Manica and Gaza), which correspnthe location of the first attacks
perpetuated by RENAMO. These early events havexatamatory power of Mozambican

civil war, thus it seemed appropriate to includenthin the database.

- ii): The first attack clearly attributed to RENAM dates back to 1978. This is
consistent with the date of the beginning of theflect given by UCDP/PRIO Armed
Conflict Datase{1977) and with the starting date provided by tleer€late of War dataset
(1979).

4 Vlines, Alex.RENAMO: Terrorism in Mozambiqué_ondon: James Currey, 1991).

% Cahen, Michel"Les Bandits. Un historien au Mozambique, 19984ris, Publications du Centre culturel
Calouste Gulbenkian, juillet 2002, 354 p, ISBN 293462-28-X,

% | ocalisation data obtained from www.maplandia.com

%" The “Selous Scouts” are an interracial Rhodesigdt) with an important African component, whose sios
was to infiltrate among the tribal population, tmduct reconnaissance and sabotage.



- iii): The annual distribution of events can beidéed into two time windows:

- From 1975 to 1979, the number of events inagastil 1979, and finally
falls in 1980. This correspond to the first histafi period during which RENAMO is
supported by Rhodesia, 1980 is the date on whishstipport ceases because of the fall of
Rhodesian regime.

- From 1980 to 1992, the number of events follawsinverted U-shaped
pattern, with a pick in 1984. This correspondshatthree other historical periods, previously
defined. A first period during which RENAMO was qgoted by South Africa, until 1986,
then a second period during which this supportrbtirand finally a third period in which

RENAMO was involved in a process of peace negotiatithat lasted until 1992.

-iv): We observe a sensible increase of the nunobervents in 1982 (in 1981 25
events were recorded while in 1982, 89 events wé&te} year corresponds at the date chosen
by the UCDP/PRIO to indicate that the conflict ofpesm of an intensity level defined as

“minor” to an intensity level defined as “war”.

Number of recorded events related to the Mozambican civil war
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Figure 1: Number of recorded events related toNMozambican civil war.

As mentioned above, approaching the conflict baiin a temporal and a spatial point

of view highlights the heterogeneity between Mozemaub provinces in their experience of

10



the conflict. Indeed some provinces entered latéo war than other ones and all the

provinces could not have the same conflict end.date

To determine the conflict starting and ending d&degach province, | use a specific
approach. Regarding the determination of the ocindliart date, | have chosen not to select
the date of the first event collected and locatedach province. Indeed, the date of this first
event rarely reflects the province entry into therwt is clear that whatever the event (most
often it is an ambush or sabotage), it is a loe@ne and does not determine the entry in
conflict for any provinces. This is the reason tleat us to select, for each province, an event
which clearly indicates that the province has gone the civil war, and | take this date as the
beginning of the war for this province. This typeewents is necessarily the one that will
allow us to conclude that a major part of proviadetritory suffers the consequences of the

conflict.

For provinces for which | have the date of est&olient of RENAMO (implantation

of bases or headquarters), | selected this dateeagate of entry to the war. This was the case
for the provinces of Cabo Delgado, Inhambane, NdajypBofala, Zambezia, Niassa and
Maputo. The choice of this type of event is justifiby the fact that it seems logical that the
establishment of RENAMO occurs only in an areaisigffitly under his control; and that this
will give rise to future attacks in the provinceprh this military position. We must note that
the case of Maputo Province is unusual becausedtidict starting date chosen is the date of
the great RENAMO's offensive in this region (198Bgcause it is from this event that
RENAMO began to be active in the province.

For provinces for which | have not gathered an ewadlicating the establishment of
RENAMO, another event has been selected to deterthmndate of entry into the war. In this
case, the conflict start date is chosen as theatatehich FRELIMO has placed the province
under military command. The underlying assumptisnthat a province under such a
command is a province clearly involved in a civiamcontext. This was the case in the
provinces of Gaza, Manica and Tete. For the pdaticcase of Manica province where the
event indicating the establishment of RENAMO isedlain November 1978, but it was only
in 1979 that RENAMOQO'’s military operations reachesignificant scale, leading FRELIMO to
place the province under military command, theefd®79 was the date selected to indicate
Manica’ entry into the war.

11



Finally, to determine the ending date of the caetflihe date of the last event collected
and located in each province is chosen.

In addition, in order to avoid complication inddckBy the situation of the provinces
that had a year in which there was no event caltecthis discontinuity is ignored.
Consequently, each province has a single conflartisg date and a single conflict ending
date.

Figure 2 summarizes, for each province, the canfitarting and ending date, the
duration of sustained conflict and recalls whatetygf event was chosen to indicate the

entrance into the war.

Duration

Province fin Years) Entry event
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Cabo Delgado [ R, 8 R
Niassa S T CTTTTCTTION IO e IO Cr T e 6 R
Nampula PO 10 R
Zambezia PP 10 R
Tete PR 13 F
Sofala PR 14 R
Manica P 12 E
GAZ@errrermrerrmraerrseninnneensdlh PO 14 E
T LT Y E P PR 12 R
Maputo S IS »> P 1 R
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

Mote : R Entry event is defined as the establishement of REMAMO in the pravince.

¥ F: Entry eventis defined as the estahlishement of FRELIMO in the province.

[First attack of RENAMO |

Intensity Level . -
by PRIO/UCDP + Minor

Y
'y
2
=
L4

Figure 2: Chronology of civil war at the provinoevel.
3.2 - The Demographic and Health Survey database.
In order to investigate the health’s consequenédkeocivil war, the above database
on the Mozambican conflict is merged with a DHSrespntative household survey. Initiated

by the U.S Agency for International Development AUS), the Demographic and Health

Surveys (DHS) project provides, since the lastyedys, data on the population in developing

12



countries. The DHS are based on representative lsangd households, and all of these
surveys use standardized households and womenssigueaires. Thereby, every five years,
the DHS program collect data on nutrition and Heaftwomen and children, among which it
is incorporated a set of anthropometric measuresné@ntioned by Moradi and Baten (2005),
training and equipment for height measurementsviedd WHO guidelines, using measuring

boards with a headpie®eand heights were recorded to the nearest miltenet

In this article Mozambican’ data collected duriing fourth phase DHS + (DHS IV:
2003) are used. Table 1 Column 1 presents brokem diy Mozambican province, the DHS
roster (number of individuals in the sample). Thpisase of the DHS program has the
advantage of having widespread recording anthropammaeasure (body height and weight)
for every child under 5 years and also for theitimos and for all women aged between 15 to
49 years old and present in the household duriagnierview (which was not the case in the
previous phases). Only men were not measured. HémedOHS database provides a set of
anthropometric data of high quality for 12144 dlgiwomer®. This set of anthropometric
data includes three indicators calculated in stahdgeviation: the height for age z-score
(HAZ), the weight for age z-score (WAZ), and theigi® for height z-score (WHZ). All of
these allow to assess the nutritional status ofsored individuals. This household survey
data is merged with the data on the timing and ldwation of Mozambican civil war
presented in the preceding section, and | focususvivor’ HAZ®, in order to examine the

impact of this war on their health status.

The use of anthropometric data as a measure ofthh@altcome has several
advantages. The height and the weight of an indalidire a non-estimated data, but easily
measurable with a high degree of precision. Funtbee, these data are specific to an
individual, in comparison to calculated averageshiousehold members which do not take
into account the possible intra-household bias.alkin as recognized by international
organizations specialized in health (WHO, NCHS,)ethe presentation of anthropometric
measures in terms of z-score is the best strategyoinparison to other means (e.g.: the
median percentage, percentile, etc.), in partiqulaecause a fixed deviation of z-score

represents a fixed difference in height or in weigh

% See also (Loaiza, 1997).

2 Table 1, Column 2 indicates that, among thesd4 2ligible women, only for 11946 of them DHS have
mentioned the province were their living.

% Definition and formula are on annex 2
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Finally, the choice to focus on the HAZ as a depend/ariable, instead of other
anthropometric indicators, is due to the fact thas the best indicator to capture the long-
term effects on the health generated by a phenom#rad has occurred in the individuals’
history. Indeed, even if the nutritional statusaof individual is evaluated through various
anthropometric indicators, only the HAZ is the wator of chronic under-nutrition, which
does not depend on the date on which it is colleatelike the weight and the WAZ The
HAZ is thus a long-term measure of under-nourishntiemslated into stunted growth at a
given age of physical growth process, and into allemadult height. But the HAZ and the
stature should not be only regarded as a proxyftional status. Indeed, the adult height is
the sum of increases in stature that occurred guha entire process of body growth. These
increases in stature are positively affected by dhantity and the qualities of nutrients
absorbed, and are negatively affected by diseaddese broadly, the HAZ reflect the
biological component of human welfare (Komlos, (@991t illustrates how basic needs were
satisfied during the first years of life.

4 - Econometric Analysis

4.1 - Preliminary observations.

As mentioned previously, the purpose of this papdo estimate the impact of civil
war on survivors’ health, using an anthropometniticator to capture the long-term effects:
the height-for-age z-score (HAZ). Table 1, ColumrsBows broken down by province, the
average HAZ for measured women. We note that tbeage HAZ of women in Mozambique
is -1.308, meaning that an average woman in Mozauebhas a height-for-age that is 1.308
standard deviations lower than an average refer&maean. There are variations across
provinces, with an average HAZ varying from -1.763Cabo Delgado to -0.79 in Maputo
City (the capital of Mozambique). Furthermore, wonire rural Mozambique have an average

HAZ lower than women in urban localisations.

31 Regarding the WHZ, this index combines weight heigjht, so it does not allow concluding whereas due
to a long-run dietary deficiency or to a concontitdietary with the date of the measurement.
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Tablel: Descriptive statistics and preliminary alsagons

1) 2 (3) 4) 5)
ONEMONTHCW17A BORNduringCW
Number Average least th
. DHS of HAZ of | Atleastonemon . .
Provinces Roster | Mesured Mesured of_confhct during t_he Born during the Civil
Women Women first 17 years: Dif _ War :
(mean 0 - mean 1) |Dif (mean O - mean 1)
Niassa 4396 647 -1,589 0,000 0,008
(0.087) (0.110)
Cabo Delgado 4796 837 -1,753 0,171 0,221
(0.080) ** (0.118) **
Nampula 6449 1226 -1,667 0,115 0,254
(0.066) ** (0.084) ***
Zambezia 6671 1266 -1,638 0,104 0,171
(0.068) * (0.087) **
Tete 5399 1072 -1,25 0,256 0,248
(0.087) *** (0.092) ***
Manica 5493 851 -1,39 0,253 0,301
(0.120) ** (0.129) ***
Sofala 6297 1200 -1,449 0,078 0,161
(0.091) (0.100) *
Gaza 6511 1372 -1,074 0,116 0,218
(0.063) ** (0.071) ***
Inhambane 6819 1614 -1,019 0,035 0,150
(0.064) (0.070) **
Maputo Province | 4426 906 -0,962 0,078 0,160
(0,084) (0.094) **
Maputo City 5184 955 -0,79 0,073 0,119
(0.099) (0.102)
Maputo P& C 9610 1861 -0,874 0,050 0,104
(0.064) (0.068) *
Mozambique 62441 11946 -1,308 0,051 0,059
(0.024) ** (0.027) **
De facto place of residence
Urban 26559 5160 -1,131 0,046 0,085
(0.037) * (0.040) **
Rural 36937 6984 -1,439 0,078 0,097
(0.030) *** (0.035) ***
Childhood place of residence
City 4003 3016 -1,042 -0,004 0,054
(0.057) (0.060)
Town 1715 1255 -1,298 0,021 0,054
(0.073) (0.081)
City & Town 9564 1255 -1,117 -0,026 0,018
(0.045) (0.048)
Countryside 5718 7397 -1,4107 0,123 0,148
(0.028) *** (0.034) ***
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Then, to construct the conflict exposure variablese information summed in Figure
1, specifying the period during which a provinces ieen exposed to the civil war. The
conflict dates of each province are cross with fhace of residence and the age of
interviewed women, collected in the DHS +, to dmiee at what age and for how many

times these women have experienced the war.

Our first conflict exposure variable is a dummy ighle: ONEMONTHCW17A,
which is coded 1 if a woman has been exposed st leaonth to the civil war during her
first seventeen years of life, and coded 0 othexwihe age of seventeen years is chosen
because a consensus indicates that this is theatgéich women's body growth ends
(Karlberg and al (2003)). Table 1, Column 4 presemsults of mean comparison tests,
whether ONEMONTHCWZ17A equals 1 or 0. For every Muab&an province the difference
in average HAZ between women exposed (ONEMONTHCWZXA) and not exposed
(ONEMONTHCWZ17A =0) is positive. This means that average women exposed to the
civil war in their early years of life have an HA@wer than those not exposed. For most of
the provinces, this positive difference is at lesdatistically significant at ten percent level. At
the country level, this difference is evaluated®51and it is statistically significant at five

percent level and this difference is larger in Filazambique (0,078).

Our second conflict exposure variable is a dummyedBORNduringCW , which is
coded 1 if a woman was born during the civil wae.(she spent her first month of life in a
conflict area), and coded O if she did not havendpany month in war during her first
seventeen years. In other words: BORNduringCW = d a subset of the
ONEMONTHCW17A = 1 set and BORNduringCW = 0 corrasg® to the same population
of ONEMONTHCWZ17A = 0. The aim of this approachasconsider the case of women who
were born during the conflict. These are not nemdgsthose who suffered from all the
duration of the civil war (as they may be bornhe tast month of the conflict, and therefore
spent only one month in war). However, being baurirdy a conflict it is a particularly case
for many reasons. Among them, we note the factghegnancy which has preceded a birth,
that took place during the civil war, was also helding the conflict, and it is possible that
the war has an impact on prenatal health of ind&fsl through the mother's health during

pregnancy.
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Column 5 in Table 1 indicates the result of meampuarison tests, whether
BORNduringCW equals 1 or 0. Considering all thertoy the difference in average HAZ
between women born during the civil war (BORNdu@hg = 1) and women who did not
suffer any month of war before seventeen yearsgef @ORNduringCW = 0), is positive.
This means that on average women born during theambican conflict have a HAZ lower
than the women not exposed to the conflict durihgirt physical growth process.
Furthermore, the differences found throu®©RNduringCW are larger than the differences
found through ONEMONTHCWZ17A in almost province. $means that on average women
born during the civil war have a HAZ lower than wamexposed at the civil war in their

early years of life.

From these preliminary observations, exposure ¥d wviar seems to be negatively
correlated with the long-run health, reflected bgnaaller HAZ for women exposed to the
conflict during their first years of life. Furtheare, this correlation seems to be influenced by
the woman’s age of entry in the war. Finally, windrserving the results of mean comparison
tests, by province, we can see that there aretimrsaamong the provinces (Columns 4 and
5). A possible explanation for these variationshis differences in number of years of war
experienced by these different provinces. Thisdeaglto think that the duration of conflict

may have an influence on the negative correlat&mweéen war and long run health.

4.2 - Identification and Econometric Specification

We thus can infer the following hypotheses:

H1: The civil war has a durable negative impact onsilv@ivors’ health.

H2: This negative impact is influenced by the agendfyeinto the civil war and the number

of years spent in conflict.

From H1, we can set the following relationship:

HAZ(O) = HAZ(n) — B(CW)(CiV” War) (1)

17



Where HAZ) is the observed height for age z-score measureBHS, Bw)(Civil
War) is the health effect of civil war, and H@¢Zreflect the natural height for age z-score
(that is the HAZ that an adult should have withaudivil war). This latter is a function of a
set of determinants: Ethnicity, childhood placere$idence, region of residence and other
variables not observable in this case. Among thieennbost important is the height of the
parents. Indeed the height of the parents influgtice height of their children; unfortunately
DHS does not provide the height for the parentmeésured women. However this point is
not problematic for this study, because the heijlihe parents does not influence the effect

of civil war.

The emerging consensus from the literature onitliedetween ethnicity and height
seems to show a very low impact of ethnicity. Aagfometric surveys have found that the
differences in term of height between socio-ecomoelites and the poor population of the
same ethnicity are more important then the diffeesnobserved between elites of different
ethnic groups (Habicht and al, 1974). Moreoverfedént ethnic groups reach the same
average adult height when their environment is taaed optimal for their physical growth
(Eveleth and Tranner, 1990). Also the length ahls fairly similar between different ethnic
groups (Martorell and Habicht 1986). In other wordlsis denotes the primacy of the
influence of environmental conditions on the ethimituence. However, it is possible that
ethnicity influences the nutritional practice, wiimay cause a correlation between adult
height and ethnic groups. Consequently, all preskapecifications include 28 dummies for
the individual language spokenwhich is a proxy for ethnic-specific influencesarder to

take into account the possible influence of a $pecutritional practice.

As mentioned above, the literature indicates thatd@nvironment plays an important
role in the process of human growth. To capturs thfluence, | use two variablethe
childhood place of residenc€decomposed into city, town, and country side) éuagdregion
of residence The childhood place of residence captures aflot$finduced by environmental
differences existing between urban areas and niomrized areas (e.g. access to health and
sanitary infrastructures). Studies have providedience that growth deficits are larger for
infants living in peri-urban areas than in urbaeas; and the greatest deficits are found in
rural areas (Jalil and al., (1993), and Hagekull ah, (1993)). The 11 regional dummies are
used to capture the differences between provinegs (n terms of type of agriculture and

stockbreeding, or in terms of supply of public lieaervices). Finally, we cadiso regard¢he
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childhood place of residence and the region ofdessie as proxies for household wealth
(Haddad and Hoddinott (1994), and Garrett and RU8B9)) or for parental education
Glewwe (1999) and Chen and Li (2009), which alsgehan influence on the height of

children. Indeed living in a place urbanized or isatorrelated wealth and education.

To sum up, all specifications presented in thisepapclude the following set of
control variables: ethno-linguistic membership,yance fixed effects, and childhood place of
residence. We can set the following relationship:

HAZ ) = f (Ethnicity, Childhood place of residence, Regof residence) ¢ (2)

Now focusing on the first part of H2 hypothesis, weestigate how the age of entry

in the civil war influences the effect of the caciflon health

From the Table 1 we saw that the negative coeffiaié correlation between civil war
and health is larger for women who have experiemoadlict during their first year of life. As
a preliminary analysis, | examine whether negatiogelation remains when adding furthers
controls. The specifications considered are theviohg:

HAZ(-BO +Bl(Z) +P2 (ONEMONTHCWI17A)+e (a)

And :

HAZ- B0 +Ppl(Z) +P2 (ONEMONTHCWotherl7A)+ B3 (BORNduringCW)+¢ (b)

Where, (ONEMONTHCW17A) is defined in the same wag areviously,
BORNduringCW is a dummy variable coded 1 if a womas born during the civil war and
coded O otherwise, and (ONEMONTHCWotherl7A)s coded similarly at
(ONEMONTHCW17A) the only difference is that womeaorib during the civil war are coded
0 and (2) is the set of control variables presemeztjuation (2).

Table 2 presents the regression results for Equatia) and (b). Results in Column 1
show a negative impact of the ONEMONTHCW17A. Thanvem exposed to the war at least
one month during her first seventeen years havesight for age z-score 0.13 standard

deviations lower than non-exposed women, this detgron is statistically significant at the

19



one percent level. Column 2, present a focus orcdise of women born during the civil war.
These women have a height for age z-score 0.28atdmeviations lower than non-exposed

women; this is also statistically significant aeqoercent.

This result corroborates the observations provigethe Table 1. The estimated effect
of civil war is larger for women who have passesirtfirst year of life in a region affected by
the conflict than for women who have suffered ther ¥or later ages. As a consequence, it
seems that a negative correlation exists betweenoagntry in the war and the negative

effect of civil war on health. Graphically thisaébnship could be drawn as follows:

Height for Age Z-Score: HAg)

A

HAZ

. AGE of entry in
01 17 " the Civil War

Figure 3: Height for Age z-score in function of tige of entry in the civil war.

In order to estimate this relationship, | emploig tspecification:

HAZ - B0 +Pp1 (2) +B2 (LNAGEINCIVILWAR) | +¢ | (c)
Where,LNAGEInCIVILWAR is the logarithm of the age of entry in the civir>?
In table 2, column 3 indicates the OLS regressesults for all measured women.

Women aged more than 17 years old (i.e.: more #tehmonth of life), when exposed to
conflict, are considered as being 17 (204 monththenOLS regression results presented in

32 \When a woman born during the conflict, this mednas, tshe has passed her first year of life in thiéwar,
thus this variable take the value of 1, and fordtier women this variable take the value of theatine of life at
which they entered in the civil war.
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column 4. The value of 17 (204 month) is used lh@irtage, on the assumption that women
are fully grown by the age of 17. The purpose & thstriction is to estimate the specification
(c) for women whose physical growth is likely toibBuenced by civil war. The coefficients
for the logarithms of age of entry in the civil waresented in column 3 and 4 are positive
and significant at 1 percent level. The differermetween these two coefficients is not
statistically significant. These results indicat@pasitive causality between the age of entry
into the civil war and the height for age z-scdneother words, that is interpreted as evidence
that the negative effect of civil war on healthnBuenced by the age of entry in the war. The

negative impact of conflict is all the more impaortas the age entry in the war is young.

Table 2: Age influence on women'’s height for agecares

Dependent variable: Women’s Height for
Age Z-Score (HAZ) 1 2 3 4

Women with at least 1 month of civil war
experienced during her first seventeen
years (ONEMONTHCW17A)

-0.13629
(0.02008)***

Women with at least 1 month of civil war

experienced during her first seventeen
years and born before the civil war
(ONEMONTHCWother17A)

Women born during the civil war
(BORNduringCw)

Log of age of entry in the civil war
(LNAGEInCIVILWAR)

-0.08831
(0.02653)***

-0.23094
(0.01720)***

0.03998
(0.00293)***

0.03939
(0.00285)***

Constant -1.24217  -1.21711  -1.44775  -1.44826
(0.08102)*** (0.08051)*** (0.07768)*** (0.07786)***

Observations 11467 11467 11467 11467

R-squared 0.0980 0.1015 0.1024 0.1023

Note: Robust standard errors in parentheses and clustered at the province level. * significant at
10%; ** significant at 5%; *** significant at 1%. All provinces are included in the regressions. All
regressions include Ethno-linguistic dummies, Childhood place of residence fixed effect, and

province dummies.

For the rest of this study, an important point mastclarified. Isolating and estimating the

influence of the number of years passed in the wi&r on our dependent variables: height for

age z-score is clearly impossible. Indeed we camlissociate the influence of time spent into

the civil war, from the influence of the age at @hindividuals have endured this duration on

conflict. To illustrate this point, we can considleis example: the case of someone who spent

fourteen years in a province affected by war, bithh &an age of entry in the war of thirty; it is
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certain that at this age his physical growth is plate, thus its height for age z-score will not
be affected by civil war. Therefore for the wholgpplation, an estimation of the influence of
the number of years passed in the civil war withmrsidering the age at which individuals

experienced this duration of conflict will inevitgtbe biased.

A possible solution to take into account this ltagssists to restrict the study sample
to individuals who suffered war only during theihysical growth period. However this
strategy is equivalent to take the effect of the ago account and for this, there is a more

optimal strategy.

As discussed above, the influence of the duratioaival war can not be taken into
account without the influence of the age at whictiividuals experienced this duration of
conflict. To estimate this joint influence, sevesalategies exist. All of them can be summed
up within the same idea: define the population biyn@ a criterion of age. As a consequence,
the important point which must be taken into actasithe choice of these subdivisions. The
objective is to select a criterion, simple, nonHagloy and efficient in terms of estimating the

effect of civil war.

The medical literature studying body growth progoge&oncept to meet this objective,
and which is schematised by the curves Infancy #dtod — Puberty (Karlberg J, (1987),
(1989), and Karlberg J and al. (1976), (1987a)3{b). The I.C.P curves are based on a
concept that takes two types of information intocamt; on the one hand, the fact that factors
influencing human growth did not even balance thhmut the growth process. On the other
hand the fact that the dynamics of physical groalfo varies during the growth process. In
matching these two information, it is possiblederitify three successive periods, describing
the whole human growth process, and advising oratters that could cause a downturn in
growth.
These three periods are defined as follows:
- Infancy (from the birth to 2 years): It is agse of fast growth, mainly
influenced by nutrition, and secondarily by Growtirmone (GH).
- Childhood (from 2 years to Puberty): It is aapl characterized by steady
growth, influenced primarily by GH and secondabiynutrition.
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- Puberty (for girls, the onset is on averagevben 9 and 11 years, and the
end is at sixteen years): During this phase, gr@aettelerates. The determining factors are, by
order of importance: sex steroids, growth hormainé, finally nutrition.

From these three phases of human growth, threables can be defined, in order to
estimate the joint influence of the duration (hehex number of months) spent in conflict and
of the age at which individuals experienced thisatan of conflict.

DURATIONofCW _Infancy , is a variable that captures the impact of theatiom of
the civil war which was occurred during the infarstgge of the human growth process. As
mentioned previously the infancy stage takes ictmant the first two years of life (i.e.: the
first twenty-four month). Therefore, for all womevho have suffered the civil war during
their infancy, this variable takes values of thenber of months of conflict they faced during

this stage of the growth process.

DURATIONofCW_Childhood , is a variable that captures the impact of thetiom
of the civil war which was occurred during the dhibod stage of growth process. The
Childhood stages start after two years of age amshfover ten years of age (i.e.: this stage
start after the twenty-fourth month and finish otlee hundred and thirty-second month of
life). This variable takes values of the numbemwinth of conflict they faced during this

stage of growth process.

DURATIONoOfCW_Puberty, is a variable that captures the impact of theatiom of
the civil war which was occurred during the pubestgge of growth process. The puberty
stages start after ten years of age and finish eégnteen years of age. Over ten years of age
(i.e.: the thirty-second month of life) is selected mark the end of childhood and early
puberty. This corresponds to the average age dtaigpuberty. Indeed, as we have already
mentioned the beginning of puberty for women tgiese between nine and eleven years of
age. Thereby, for all women who have suffered tivl war during their puberty, this
variable takes values of the number of months oiflmb they faced during this stage of
growth process.

A possible limitation of this decomposition is thekomen born during the civil war are

not isolated, while we saw that they suffer morantlother. Still using ICP curves, but in
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order to isolate the specific case of women borrinduthe civil war, a new variable is
defined. The specificity of women born during theilovar is that they do not only suffer
from the number of experienced months of war bsb &om the compounded number of
months of war prior to their birth. The disruptionthe sanitary and health systems of the
province that were caused by the civil war befdreirt birth should be taken into account.
Such disruption may have altered the health ofmbenen who were born during the civil war
through the health of their mothers and in paréidyl the mother's health status during
pregnancy. Note on this point, that Almond and Muadar (2005) identifies that foetal
injuries compromise adult health. Therefore anottarable must be defined to account for
the influence of the number of months of conflitattoccurred before the birth of a woman.
The variableMONTHSofCWatBIRTH captures this influence, by taking the number of

months of civil war that had gone on in the proeinmtil the woman’s date of birth.

To sum up, the HAZ of a woman, depending R (DURATIONofCW ), Z, and
MONTHSofCWatBIRTH, is described by the following specification:

HAZ o) - Bo +Pz(Z) +Z B(DURATIONOfCW) +B(MONTHSofCWatBIRTH +¢ (d)

Where X (DURATIONoOfCW ) is the sum of the sets of components of human

growth process defined above, and (Z) the set mirabvariables presented in equation (2).

5 - Estimations results and robustness
5.1 - Results

We have already said the height for age z-scoeelag-term indicator of the health
status. Furthermore, as defined by Moradi (200Zpal’ adult height is a function of
conditions in youth, especially of the nutritionguality and quantity as well as the
epidemiological environment, which the individuaiswve faced during their period of
growth”. Consequently, if civil war has an impact leealth, (measured here as a lower HAZ),
the influence of the war will be much larger whdme tstage of human growth is more
sensitive to nutrient intakes. The brief descriptaf the different stages of human growth,
presented earlier, establishes some intuitionstahepresumed results. Therefore, we expect

that Infancy is the stage most impacted by civit,vo@cause it is a stage during which growth
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is mainly influenced by nutrition. Due to the samreason, we can assume that the negative

effect of the civil war is decreasing throughow ghysical growth process.

Table 3 presents OLS regression results for equdth The dependent variable for
each regression is the women'’s height for age mes@dAZ) and each of them includes the
following as controls: 28 Ethno-linguistic dummieShildhood place of residence fixed
effect, and 11 province dummies. Variables captutime effect of civil war are defined
above. For all regressions in Table 3, the idadifon strategy exploits the variation across
all Mozambican provinces in terms of timing and ation of conflict and the related

exposition of each woman to the civil war.

Table 3: ICP decomposition of civil war influenc&s height for age z-scores

Dependent variable: Women’s Height for Age 1) (2) 3)
Z-Score (HAZ) OLS OLS OLS
DURATIONOfCW _Infancy 1 24 -0.00749 -0.00504 -0.00381
(0.00044)y***  (0.00142)**  (0.00168)**
DURATIONofCW_Childhood 25 132 -0.00088 -0.00116 -0.00150
(0.00032)***  (0.00024)*  (0.00029)***
DURATIONOfCW_Puberty 133 204 -0.00076 -0.00074 -0.00122
(0.00042)* (0.00042) (0.00040)**
MONTHSofCWatBIRTH -0.00112 -0.00138
(0.00056)**  (0.00059)**
Constant -1.24368 -1.24305 -1.22611
(0.07647)*  (0.07612)*  (0.11346)%*
Observations 11467 11467 6536
R-squared 0.10281 0.10313 0.10619

Note: Robust standard errors in parentheses and clustered at the province level. * significant at
10%; ** significant at 5%; *** significant at 1%. All provinces are included in the regressions. All
regressions include Ethno-linguistic dummies, Childhood place of residence fixed effect, and
province dummies.

Column 1 shows the estimation results of the deasmipn of the human growth
process drawn by the ICP curves. A negative caongaact of the civil war on the women’s
long-run health is evidenced. This impact is atkéed according to the stage at which the
duration of conflict is sustained. We show thataaditional month of civil war exposure

suffered during the infancy leads to a larger deseean final height-for-age z-score than an
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additional month of civil war faced suffered duritig other two stages of the human growth
process. This result confirms the soundness ofdé®mmposition of the human growth
process using the ICP curves.

Column 2 provides the results of the estimatiorthierspecification (d) that introduces
the variable MONTHSofCWatBIRTH together with thet £ variables coming from the
decomposition of the human growth process. Thiglkb takes into account the influence of
the number of months of civil war prior to birth order to analyse the particular case of
women born during the conflict. Indeed as previg@esiplained, women born during the civil
war are characterized by the fact that they do sidter from the duration of war prior to
their birth.

Firstly this result allows us to conclude that tiwclusion of the variable
MONTHSofCWatBIRTH, does not question the logic Pl curves previously described.
Indeed, the negative causal impact of the civil warthe women’s long-run health still
remains. The reduction in the magnitude of thieaff depending on the growth stage at

which the duration of conflict is sustained, is gamto the previous results.

Secondly, we show that an additional month of civar exposure during her infancy,
of a woman reduces her final height-for-age z-sdxyré).00504standard deviations, while
this effect is only a decrease of 0.00ki#ndard deviations for a woman exposed at thé civi
war during her childhootf Finally for a woman exposed to the civil war dgriner puberty
this decrease is by 0.00074. These results cotifienintuitions presented above: the stages of
human growth which are most affected by civil wae a@hose primarily influenced by
nutrition. Furthermorethese results are also consistent to the resedrdfladorell and
Habicht (1986), that instructs us on the fact @ finst two years of the life are decisive for
growth.

Finally focusing on the variable MONTHSofCWatBIR W note that an additional
month of civil war exposure after birth decreaseslfheight-for-age z-score by 0.00112
standard deviations; which is substantially the es&fiect as the one found for an additional
month of civil war sustained during the childhoddhis result highlights the importance of
pre-natal conditions for women born during the lcivar and underlines the fact that these
women are the ones who are the most negativelgtatfeoy the conflict.

% These two results are statistically significanbia¢ percent level.
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Now we can calculate the total average decreatieedieight-for-age z-score due to
the Mozambican civil war. On average the cumulag¥Wect of civil war is a decrease of
0,1532 standard deviation in the height-for-ageae. Using the formula of HAZ given in
Annex 2, we can present this variation in termsesftimeters lost in adulthood: -1.0251 &mn.
This decrease in adult height must be considerambimparison to the secular trend in adult
height (i.e.: the intergenerational increase irghgi The literature on this topic tends to show
that the secular trend in adult height is an ineeeby 1cm per decade (Garn (1987), and
Hauspie al. (1997), Eveleth and Tanner (1990)).s€quently if we consider that the average
duration of conflict sustained by a woman is aro@ngears (109 months), we can conclude
that the Mozambican civil war has resulted in aersal in the secular trend of adult height.
We can therefore concur to Paul Collier’s affirroat(2004), civil war is a "development in

reverse".

Column 3 provides a robustness check of the spatidin (d) results. Several
robustness tests can be performed, but the mosiriamt one is to take into account the
possible internal migration that took place durithg conflict period. Indeed, civil war
induces migration of population, thus we must coesthe fact that some people were able to
escape from the violence perpetuated in their reagas it influences the duration of conflict
that they have suffered. This is problematic beedhe determination of the duration of war
attributed is based on the women’s region of bi@bnsequently, internal migrations are a
potential source of bias in our previous estimaiom order to take into account this
phenomenon, the column 3 provides the resultshi®rspecification (d) estimation, but for a
restricted sample of women who still live in th@yince where they were born. The results

found with this restriction are still consistenthvthe results found in column 2.

5.2 — Robustness

From the previous results the most relevant sptiéin appears to be that of column
2, table 3 which is reintroduced in Table 4. Udinig specification, we can test the robustness
of the results. Two other biases may emerge. Ringt,results could depend on a certain
region. Second, the choice made for the age gbuberty’s onset may not be correct.

34 For a woman of 17 years age old (i.e.: 204 montki®ight (in cm) =AHAZ * 6.6917. With 6.6917 is the
Standard deviation from the NCHS/FELS/CDC ReferdPgpulation for a women aged of 204 month.
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As far as the first bias is concerned, the prazisample has been restricted, in order

to control the robustness of the results previoystyided. In column 4 all provinces are

included, except the province of Niassa, whilealumn 5 it is the province of Gaza which is

taken off the province sample. With this stratethe province who suffered the shortest

period of conflict is excluded from column 4, whilee province who endured the longest

period of war is excluded from column 5. We sed #sdimation results are robust to these

alternative sample specifications.

Table 4: Robustness specification of the ICP deasitipn of civil war influences on height

for age Z-scores

Dependent variable: Women’s Height 2 4 5 6 7
for Age Z-Score (HAZ) oLS oLS OoLS oLS oLS
Without Without
Niassa Gaza
DURATIONofCW _Infancy_1 24 -0.00504 -0.00478 -0.00624
(0.00142)*** (0.00153)** (0.00109)***
DURATIONofCW_Childhood 25 132 -0.00116 -0.00116 -0.00131
(0.00024)*** (0.00025)*** (0.00024)***
DURATIONofCW_Puberty 133 204 -0.00074 -0.00073 -0.00112
(0.00042) (0.00044) (0.00031)***
YEARSofCWatBIRTH -0.00112 -0.00123 -0.00062
(0.00056)*  (0.00059)*  (0.00044)
Constant -1.24305 -1.29416 -1.24105

(0.07612)** (0.11908)*** (0.07864)**

DURATIONOfCW_Infancy_1_24 -0.00492  -0.00383
(0.00147)***  (0.00177)*
DURATIONOfCW_Childhood_25_120 -0.00121  -0.00151
(0.00023)*** (0.00030)***
DURATIONOfCW_Puberty 121 204 -0.00078  -0.00127
(0.00041)*  (0.00038)***
YEARSOfCWatBIRTH -0.00113  -0.00138
(0.00056)*  (0.00060)**
Constant -1.24297  -1.22562
(0.07619)*** (0.11355)**
Observations 11467 10848 9915 11467 6536
R-squared 0.10313 0.10292 0.10537 0.10313 0.10618

Note: Robust standard errors in parentheses and clustered at the province level. * significant at 10%; **
significant at 5%; *** significant at 1%. All provinces are included in the regressions. All regressions include
Ethno-linguistic dummies, Childhood place of residence fixed effect, and province dummies.

To address the issue of the potential second b@smns 6 and 7 provide the

estimation results for specification (d), with thk@me identification strategy used for results

given in table 3, columns 2 and 3. The only diffexe is the age of the onset of puberty. For
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the columns 6 and 7, puberty has been set to la¢dgie end of the tenth year of life (i.e.: 120
months)while in columns 2 and 3 it has been set at owerygars of age (i.e.: 132 month of
life). We note that the change in the timing of thaberty does not question the logic of ICP

curves nor the results previously described.

6 - Conclusion

The aim of this paper is to provide some answetlddollowing questions: how does
civil war impact the survivors’ health, to what ext and for how long? Answers to these
issues are crucial for the conception and the implgation of assistance policies for

survivors and for reconstruction policies during gost-war period.

To draw conclusions on these issues, the casesdfitzambican civil war has been
analysed in this paper, using a new original datalspecifically designed by the author to
examine the spatial and temporal evolutions of tdasflict. The empirical strategy takes
advantage of exogenous variations in the timing dachtion of war across the different
Mozambican provinces. In combining this informatiwith a DHS representative household
survey, such variations allow the identificationfs imdividuals who were exposed to the

conflict, at what age and for how long they hadefac

Focusing on the height for age z-score of adult ifan anthropometric indicator of
long term health), a durable negative effect ofdivé war on survivors’ health is found. This
impact is a function of the individual’'s age of ninto the conflict and the number of
months spent in civil war. The paper identifies enepecifically that women who were born
during the conflict suffer more from the negativapact. They do also suffer from the
duration of war prior to their birth. Indeed, thesults point out that an additional month of
civil war before birth has an impact on the heifyiittage z-score, thereby highlighting the
importance of pre-natal conditions for these womearthermore, such as established by
Martorell and al. (1994), subjects who remain stunting environment have few or no catch-

up in growth later in life.

Moreover, the poor health status of Mozambicanisgars, which is in itself a tragic
consequence of the conflict, also induces otheemdveffects in the long run. Indeed, as

recent works have shown, the damaged health s{gaicularly the damage due to
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malnutrition during childhood) reduces the welfgigehrman and Rosenzweig (2005)),
diminishes the number of completed school gradédeffnan and al. (2006)), the post school
productivity (Alderman and al. (2001)) and the lab@roductivity (Behrman (1993)), and

finally induces less income (Bleakley (2007)).

All of these durable adverse effects have to bewted for to take the measure of the
considerable consequences that arise from a paikatlamaged health status due to armed
conflict and therefore emphasize the importancprefenting civil wars. Furthermore, given
that the effect of civil war on survivors’ health Iong-standing and accumulated throughout
the years of war, an intervention to stop ongoingflects will always have an important

benefit to the long-run welfare.
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Annex 1: Map of Mozambique
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Annex 2: Height for age z-score formula:

Height for age Z-score =

Observed Height/Age — Median Height/Age from théelRence
Population

Standard deviation from the Reference Population

36



