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ABSTRACT

This paper analyses the impact of violent conflicteconomic growth using a unique dataset
from the villages of Indonesia. We compile a path@faset at district level for the period
2002-2008, and disentangle the overall negativen@oac effect of violent conflict into its
sectoral components.. Our results reveal substatitiarences across sectors, with the most
detrimental impact evident in manufacturing indiestrand the service sectors. Further, the
short-run impacts on growth appear to be only teapand some evidence for the ‘phoenix
effect’ in the early post-conflict period is foundl.series of alternative specifications confirm
the main findings of the analysis.



INTRODUCTION

Indonesia, the largest and most populous South&sistn nation, emerged with a new
democratic government following the fall of Preside&Suharto in 1998. The collapse of
Suharto’s long and authoritarian New Order reginas fllowed by a wave of high-profile
violence, with separatist conflicts in Aceh and tEEsor, religious conflicts in Maluku and
Sulawesi, and ethnic conflicts in Kalimantan andalfenggara Timur. One decade after the
end of the New Order, some progress in restoriracg@eand political stability has been
achieved, Indonesia is moving towards a more siddabeocratic government, and the number

of headline-making conflicts has sharply decreased.

This paper investigates the economic impact of ¢baflicts, which has not yet been
systematically analyzed. For this purpose, we cambdistrict-level data on GDP
composition with nationwide information on the omemce of conflict in the years 2002,
2005, and 2008. While existing empirical evidencee the conflict-growth nexus mostly
comes from cross-country studies and is based greggte GDP data, this approach enables
us to go beyond the (well-known) overall negatimpact of war and to study the potentially

varying effects of violent conflict on differentesrs of the economy.

The panel analysis provides important insights iséztor-specific vulnerabilities during
violent conflict and in the early recovery phasee ¥Md, first, that activities which depend on
capital and transactions are particularly affedigdviolent conflict. Second, conflict-related
declines in economic growth are of temporary natwih some areas of the economy
recovering faster than others once conflict enti&dT the results confirm that the scale of the
economic downturn depends on the intensity of wvicde rather than the mere existence of
mostly non-violent or low intensity conflicts. Fiha spillover effects from violence in
neighboring regions are less clear and appear [ ajfect transaction-intensive branches,

most notably transport industries and financiavises.

The paper is structured as follows. The next seatwiews the existing literature on growth
and violence, discusses potential transmissionraarfrom violence to growth, and derives
some hypotheses on the sector-specific impactsotént conflict. We then turn to the data,
present some descriptive statistics, and provid&draund information to the conflicts under
consideration. This is followed by a discussiorthef estimation strategy, the presentation of

the regression results, and some concluding remarks



BACKGROUND
Growth Empirics

Explaining differences in economic growth and, mgeneral, in income levels across
countries and over time is one of the most impdrthough also one of the more difficult
tasks in economic research. The existing literatsireast and constantly amended by new
contributions to both theory and empirics. SoloWi956) model still constitutes the major
theoretical reference and the basic workhorse oWtlr empirics. Based on a neoclassical
production function with diminishing returns to Egalong-run per capita incomes in this
model depend on saving and population growth ratesvell as technological progress.
Countries with similar characteristics in this respare expected to converge to a common

steady state, with only transitory income differembetween these countries.

This neoclassical theory of convergence has beeatledlged by the divergent growth
experiences in the real world. Permanent inconferéifices between countries have therefore
additionally been attributed to structural anditngbnal heterogeneities and empirical work
has found a wide range of economic, political, alband geographical factors to impact on
economic growth.The validity of this large amount of work, howeyvevith a variety of

different and sometimes opposing results, has asimgly been called into question.

Inter alia, criticism includes arbitrary model spiieations without theoretical underpinning,
issues of data comparability, inappropriate ecortamenethodologies, limitations of cross-
country analyses, and insufficient treatment ofogi@hous explanatory variables (see e.g.
Bosworth and Collins, 2003). Recent work has ttigéccount for these shortcomings, and
Durlauf, Johnson and Temple (2005) identify a sktemplanatory variables that has
consistently been found to be related to economowth. While the focus of this study is on
violent conflict rather than on the growth processsuch, cross-country evidence on these

factors is briefly reviewed.

Today, scholars widely agree on the importance nstitutional settings for economic
development. Acemoglu, Johnson and Robinson (2084ss the role of economic
institutions, such as well-defined property rightgl the presence of functioning markets for
economic outcomes. The quality of economic and piddical institutions, and the impact

this has on economic growth, has been assessedwiygearange of studies. Acemoglu,

! Durlauf, Johnson, and Temple (2005) report a wkdM45 potential determinants of economic grovadt have
been studied in the literature.



Johnson and Robinson (2001), for instance, tac&lecaerns of endogeneity by using the
mortality of colonial settlers as an instrument foday’s institutional quality and confirm a

decisive impact on growth.

Besides historical legacies, ethnic diversity itenfseen as another explanation for cross-
country differences in the effectiveness of pulplidicies. Heterogeneous preferences across
ethnic groups are likely to impede agreement orcpalecisions and result in lower spending
on public goods (Alesina, Bagir and Easterly, 1989und government policy thereby plays
a particularly decisive role in the area of infrasture. Efficient investments, for example in
telecommunications, transport, water or energyesyst facilitate economic activity and have

been found to contribute substantially to GDP glo(isfahani and Ramirez, 2003).

The relationship between education and economiwthres more contested. While a positive
link between individual education and income isfoamed by a large body of microeconomic
studies (see e.g. Psacharapoulos and Patrinos), 2004s-country evidence is mixed. Recent
macro-level analyses on the impact of educatiottairement on economic growth have failed
to establish a significant relationship (see E&stand Levine (2001) for a discussion).
Potential explanations include differences betwsecial and private returns to education,
measurement errors and limited data comparabilther country characteristics that have
been identified as fundamental growth determinaush as climatic conditions (Masters and
McMillan, 2001), geographic isolation (Frankel aRédmer, 1999), or culture and religion
(Barro and McCleary, 2003), are rather time-invatriand can hardly be influenced at least in

the short run.

In general, cross-country studies tend to focushose factors that drive growth in the long
run and rarely provide scope for short term intetins. A distinction between short term
growth dynamics and long term equilibrium effeatsild therefore add valuable insights for
policy makers (Rao and Corray, 2009). Evidence foooss-country studies often also suffers
from restrictive assumptions. Pooling across coemtimplicitly assumes a universal growth
process and homogeneous growth parameters, irgidaleunderlying production functions

and technological improvements. With most samplbhswever, consisting of very

heterogeneous countries at different stages of lo@wvent and with diverse economic
structures, cross-country parameter estimates satdigplay inter-country averages, but tell

little about the evolution of growth in a singleuery (Bos et al., 2010).

Therefore, case studies using country specific Seres or panel data are more appropriate

when analyzing country specific growth experienc€ammon institutional and legal



frameworks and the consistency of data sourcesirwitbuntries contribute to a higher
comparability of growth processes. Disaggregated®@hata often also enables investigation
into inter-industry differences. For Indonesia, Garand Soelistianingsih (1998) analyze the
evolution of provincial incomes under the New Ordagime and find that poorer provinces
catch up especially through investments in humapitada Using district-level data for the
period 1993-2005, McCulloch and Sjahrir (2008) awonf the hypothesis of relative
convergence and the positive growth impact of tebetducated labor force.

Impact of Violent Conflict on Growth

Violent conflicts affect economic outcomes maintyadugh the destruction of human and
physical capital, shifts in public spending andvaté investment, and the disruption of
economic activities and social life (see Blattmaml Miguel (2010) for a summary). The
particular impacts thereby depend on each cordlisihgular characteristics; the type of
conflict, its intensity, duration, and geographisptead all shape its economic consequences.

We would also expect that violent conflicts affextividual economic sectors differently.

Quantitative evidence on the overall growth effettconflicts mostly comes from cross-
country datasets. Collier's (1999) analysis essfiels a substantially negative link between
civil war duration and economic growth. His appioalcowever, has been criticized for not
considering variations in the scale and scope oflict. Imai and Weinstein (2000) stress the
importance of the geographical spread of confliats] conclude that wide-spread civil wars
affect economic growth five times more than comdlitought in small parts of the country.
Bodea and Elbadawi (2008) distinguish differentelevof political violence and reveal a
particularly negative growth impact of civil warglative to the less severe effects of riots or
coups. In line with this, Koubi (2005) finds the pact that civil war has on long-run
economic growth to be proportional to conflict seyein terms of conflict-related human

losses.

Single country evidence on the growth impact oflance is relatively scarce. Abadie and
Gardeazabal (2003) show a negative impact of th& teflrorist conflict on economic growth

in the Basque Country. Dependent on the intendityeoorism, Basque per capita GDP
declined on average by 10 percentage points relatvother Spanish regions. Lopez and
Wodon (2005) use time series data to estimate rtigadgt of the 1994 genocide on the
evolution of Rwanda’s per capita GDP. Based on@utletection and correction, their results

indicate a significant loss in GDP in the short,rtimugh no impact is found on post-



genocide growth rates. Arunatilake, Jayasuriya ldattgama (2001) assess the direct and
indirect costs of the Sri Lankan civil war betweld83 and 1996, with their estimates of total

costs adding up to twice the country’s 1996 GDP.

Existing literature on Indonesian conflicts modigals with the socioeconomic determinants
of violent conflict and not with its consequenc@&adjoedin and Murshed, 2007). Barron,

Kaiser and Pradhan (2009) use the 2003 PODES weilttegaset to analyze correlations of
local violent conflicts with several socioeconomwariables, including unemployment,

inequality, and natural disasters. Anecdotal ewdereveals that the economic potential of
conflict prone areas was not fully realized duedaflicts. Most production in these areas has
been disrupted and those who tried to export fve@ducts faced barriers such as illegal taxes

or fees imposed by civil servants and military parsel (Mawardi, 2006).

Often, the economic impact of violent conflictsnist limited to the conflict area, but spills
over to neighboring regions and countries. Refutges increase labor supply and reduce
per capita incomes, trade flows are disrupted, gouent spending is diverted to non-
productive security measures, and foreign direa¢stments might be shifted away from the
whole region perceived as insecure. Murdoch anddigds (2002) analysis of spatial
dispersion finds significant negative growth imgaof civil wars for contiguous neighbors,
especially in the short term. Using different data methodology, De Groot (2010) confirms
the negative economic effects of violent confliot fiirect neighbors, however, finds positive

spillovers for non-contiguous areas.

Transmission Channels from Conflict to Growth

What are the main mechanisms through which viatenflict affects the economy? First and
foremost, the level and the growth rate of thetedgtock are negatively affected by conflict-
related damage and reduced investment. The destruct production facilities and key
infrastructure, most notably in the areas of tramspion, communication and energy,
impedes economic activity. Private agents beconwslwed in dissaving and portfolio
substitution as the perceived risk increases angsiments in regions not affected by violent
conflict offer higher relative returns at lower kisGovernment spending on productive
activities is likely to decrease due to an erodargbase and hampered tax administration on
the one hand, and the diversion of public fundstiitary and security expenditures on the
other. Poor macroeconomic policy with rising buddeticits and increasing inflation tend to

further hamper economic growth.



Empirical work mostly focuses on changes in pulfid private investment. Svensson (1998),
for instance, identifies a potential channel frowlitical instability and associated weak
property rights to reduced private investment. Ajaieve impact of political violence on
private savings and domestic investments is alsmdoby Fielding (2000, 2004) in his
analyses of the macroeconomic impacts of the istagfada. Gupta et al. (2004) reveal
adverse effects of armed conflict on tax revenumspublic investments: higher government
spending on defense is associated with macroecanamstability and a diversion of
resources away from socially and economically petiste sectors. Knight, Loayza and
Villanueva (1996) relate this growth-retarding iropaf rising military expenditures to
negative effects on capital formation and resowlbecation. Imai and Weinstein (2000),
finally, conclude that reductions in private invasnts affect economic growth much more

than downturns in public investment.

Assessing the growth impact of other conflict plreena, such as the loss of human capital
or changes in economic activities, has proven ndiffeeult. People living in conflict zones

face increased risks of being injured or killedd agspecially the better-off (and better
educated) might choose to flee to neighboring megior countries. In the longer run, human
capital accumulation is affected by the destrucbbreducational infrastructure, the absence
of teachers, and lower government spending on éidacduring war times. The negative

long term consequences of civil wars for aggredaalth and education measures are

documented by an increasing number of stuties.

In the short run, conflict-related deaths and iegir emigration, displacement and forced
conscription reduce the available labor force arelliely to affect productivity. However,
systematic empirical evidence on the impact ofenblconflict on labor markets hardly exists.
One exception is Arunatilake et al.’s (2001) assesd of the costs of the civil war in Sri
Lanka. Their estimates of the costs related tolaligment and lost human capital sum up to

around five per cent of the estimated total cobtsar.

More is known about conflict-related distortions @e€onomic behavior, i.e. impacts on
economic activity and market exchange. Heightemseaurity, threatened property rights,
and the suppression of civil liberties result inwarsafe business environment. Transaction

costs increase, trust deteriorates, economic #esvare disrupted and market exchange is

2Ghobarah, Huth and Russett (2003) examine the ingdaivil wars on public health; Lai and Thyne2007)
cross-country study finds devastating war effecteducational systems.



limited in war-torn societies. Micro-level studiedocument people’s retreat into less
vulnerable economic activities in conflict regiomininger (2003), for example, shows that
the civil strife in Uganda during the 1990s reducdidfarm investments and led to a shift
towards subsistence farming and less integratiomaokets. Similarly, Verpoorten (2009)
finds that Rwandan households most affected byernt® were prevented from selling their
cattle, which is usually done as a response toradvacome shocks, due to unsafe roads and

the related inaccessibility of markets.

Further, violent conflict hampers not only domestxchange, but international trade flows as
well. Blomberg and Hess (2006) find that globatiedlows are impeded to a greater extent
by violent conflicts than by traditional tariff réers. According to their estimates, bilateral
trade flows of conflict-affected countries decling up to 40 percentage points. The strong
negative impact of war on international trade isfcmed by Glick and Taylor's (2005)

related analysis for the period 1870-1997.

Sector-specific Evidence and Expectations

Given the substantial and diverse effects of vibtamflict, we would expect varying degrees

of vulnerability across different economic sectd@mpirical evidence on such sector-specific
effects of violent conflict is generally rare, asatjgregated growth measures from war-torn
economies are mostly not available. Collier (1988)ues that those activities which either
supply or are intensive in either capital or travisems are particularly vulnerable. Sectors less
dependent on capital and transactions are expaxtaelrelatively less affected, which applies
to and is confirmed by the observed rise in subscd agricultural activities in times of

conflict.

The overall impact of conflict on primary sectorogth, however, seems ambiguous.
Destroyed assets, landmine contamination, and dagj@of labor and capital are likely to
impede agricultural development. The productiofcakh) crops and livestock requires future
investments and is expected to decline due to ehedt planning horizons for farmers.
Dramatic losses of livestock are documented fores®vcivil wars® Teodosijewt (2003)

compares growth rates of agricultural productiorB&conflict-affected countries and finds

substantially lower outcomes during violent cortflccomparison with the pre-war period.

% Briick (1997) estimates a loss of 80% of the catitek in the Mozambican civil war. Similar devaista is
found for Uganda (Annan, Blattman and Horton, 208%&) Rwanda (FAO, 1997).



Generally, concerns of endogenous economic outcomts respect to violent conflict

particularly apply to the primary sector. Being tahto many societies in the developing
world, environmental scarcities and food insecesitare among the main triggers of today’s
violent conflicts. Prospects for agricultural des@hent might therefore be structurally lower

in conflict-prone regions.

Similarly, the link between natural resource wedaltid violent conflict is likely to run both

ways. Scholars have found the production of oil dmokable resources’, such as gemstones
and drugs, to be associated with conflict incidespecifically separatist conflicts (see Ross
(2004) for a summary). Violent conflicts, in tutend to increase economic dependency on
natural resources: while other sectors of the exgynmllapse, natural resources are immobile
and represent an often important source of revémugovernments and/or rebels. Official

growth rates of the mineral sector then also dementhe legal status of the profiteer and the

perceived legitimacy of extraction.

Turning to the industrial sector and applying Guolk (1999) hypotheses of war vulnerability,
we would expect manufacturing and construction shdes to be particularly affected.
Manufacturing is often intensive in both physicaldahuman capital, requires complex
coordination with contractors and vendors, and hsrdfore especially reliant on the
institutional environment. In his analysis of cactfridden developing countries, Depetris
Chauvin (2009) points to negative effects of war égporting industries due to conflict-
related trade barriers. The collapse of the domelmand for investment goods, both from

state and private agents, would also, and in pdaticaffect the construction sector.

The service sector, finally, encompasses a broageraf economic activities, ranging from
traditional services — house cleaning, food sesyit®rber shops, and the like — to trade,
transport, tourism, the social sector, and finaamo@ business services. Finance is expected to
suffer from capital flight and falling demand feoamsactions, with the latter also applying to
trade and transport industries. Likewise, tourismparticularly sensitive to events of violence:
Neumayer's (2004) cross-country analysis reveatsngt negative impacts of political
violence on tourist arrivals, with even strongerpauts in the long run compared to

contemporaneous effects.

Increasing military expenditures during violent fimh involve shifts in government spending
often to the detriment of social services. Tradidibservices tend to be location-specific and
are less dependent on physical capital and lomg tevestments. Assumed to be relatively

invulnerable to war, such local services might minedess suffer from the overall economic
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decline. Generally, the lack of employment oppdttes in conflict times often leads to an
increase in informal businesses. These activisash as petty trade, peddling work or the

selling of food, however, are difficult to captuneofficial statistics.

An important issue omitted so far is the dynamipeas of violent conflict, i.e. varying
economic impacts at different stages of confliasrBgarding conflict intensity, the negative
shock related to the outbreak of violence mightehawmore detrimental growth impact than
ongoing conflict. Cerra and Saxena (2008), foranse, show that the initial economic
decline in countries affected by civil war is sw#vgtal, but expect at least partial recovery of
output levels after a relatively short period ofiéi. Contrary to the convergence predictions of
neoclassical growth models, however, a completeheap to pre-war levels in the post-

conflict period is not observed.

Building on the Phoenix factor theory (Organski &dler, 1980), which refers to the post-
conflict restoration of economic activities, we waustill expect positive prospects for
economic growth in the recovery process. Effortsegbnstruction, for instance, might spark
a construction boom once violence and insecurigfine (Collier, 2009). Recovery of other
areas of the economy, such as the tourism industtye financial sector, might be more

reliant on the rebuilding of trust and a peacefilimnment.

DATA AND CONFLICT DESCRIPTION
Growth Data

Data on economic growth is provided Bgdan Pusat StatistiiBPS, the Indonesiaentral
Bureau of Statistics. The data is disaggregatedisatict and sectoral level. Table | in the
Appendix provides an overview of the different sest sub-sectors, and sub-categories, and
reports the sectoral shares of total GDP in 2008 2008. We distinguish the primary,
secondary, and tertiary sector, and additionalsaggregate into the following nine sub-
sectors: agriculture, mining, manufacturing, energynstruction, commerce, transport and
communication, finance, and other services. Manufag constitutes the most important
sub-sector and accounts for one quarter of totdP GIe total share of the tertiary sector has
increased from 40 per cent in 2000 to 45 per cer2008. In rural areas, the agricultural
sector still accounts for 26 per cent of total kymaduction in 2008, with its share having

decreased only slowly since 2000.

For each category, we calculate the annual ra@D#® growth. While comparisons with other
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sources on Indonesian GDP confirm the overall amuof the data, calculations of growth
rates give implausible results for a few distriatal sub-sectors. These extreme growth rates,
however, are distributed rather randomly acrossidis and sectors; e.g. a district with very
high growth in the transport sector reports mo@egabwth rates in all other sectors. As a
correction of extreme sub-sectoral growth ratesukhdherefore not involve systematic
distortions of the data, we adjust outliers (growstes larger than 50 per cent) in the
following way: a) in cases where the current GDRi@aleviates extremely from the general
trend, the average growth rate from the last twaryés used; bjubsectors with growth rates
larger than 50 per cent are excluded from the tatiom of sectoral (agriculture, industry,
services) and overall growth rates. This procedeselts in the adjustment of 99 sub-sectoral
growth rates in total, which corresponds to lesstbne per cent of the whole sample. For
robustness, we also rerun the analysis with therai data.

Table 1a provides descriptive statistics for thpistéd variables of economic growth. Apart
from five missing observation'sa balanced panel is available. In order to confool
economic spillover effects, we also calculate therage weighted growth rate in neighboring
districts in the current and preceding year. Figlrdisplays the evolution of sectoral and
overall GDP growth rates in Indonesia for the per001-2008. Overall annual growth
appears relatively stable at around five per cadtiacreases slightly over time. The service
sector is the main driver of the Indonesian econaently average annual growth rates above

Six per cent.

PODES Data

Control and conflict variables are derived from tWélage Potential Statistics Survey
(Potensi Desar PODES). This village-level census is conduciada regular basis by the
Central Bureau of Statistics (BPS) and collectscseconomic information from all 69,000
Indonesian rural villages and urban neighborhoBased on responses of the village heads,
the survey includes a wide range of indicatorsgirag from population characteristics to

infrastructure, economic activities, and socida.lif

We use three subsequent rounds of PODES (2003, 2008), collected in August 2002, in

“ Control variables are not available from the dtistof Nias (North Sumatra). GDP growth rates can Ine
calculated for the newly founded districts Kbta Bengkulu(Bengkulu) andKota Bau-Bau(South East
Sulawesi) for 2002, as GDP data for 2001 is notla@lvie.
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April 2005, and between April and May 2008, respety. We aggregate the PODES data at
district level, which is the administrative levelfwhich economic growth data is available. A
challenge in constructing the database arises nolonesia’s decentralization programd the
related formation of new districts. This processown aspemekaranhas led to an increase
in the number of districts from 376 in 2002 to 488005, and 465 in 2008. We therefore
rearrange the 2005 and 2008 data to the 2002atisiorders in order to achieve a uniform
dataset of 376 districts throughout.

Table 1b presents basic descriptive statistics.|&\Bome of the standard controls in cross-
country growth regressions are not available atridislevel,° the detailed village-level
information provided by the PODES data allows ttaoba valid set of proxy variables. We
use the share of villages with electricity and #werage educational attainment of village
heads in a district to proxy for infrastructure e@pment and institutional quality,
respectively. Further explanatory variables arerétte of population growth, ethnic diversity,
and natural disaster events. To control for thead&ting impact of the 2004 Indian Ocean
tsunami that hit the northern parts of Sumatraaise include an indicator of tsunami-related
physical destruction (UNORC, 2005).

In 2003 PODES, a section on conflict has been dedufor the first time. The village heads
report, inter alia, on incidences of conflict inetlprevious year, the number of conflict
fatalities, the amount of conflict-related matem@mage, and whether the conflict has been
solved or is still ongoing. Table 1c provides dgsore statistics for all conflict variables that
we use in the analysis, aggregated at district.|léverder to obtain comparable indicators of
conflict intensity, fatalities and material damag® set in proportion to the district’s total
population and total GDP, respectively. Conflicillsper variables are computed by the ratio
of the total number of fatalities (total amountnoéterial damage) in all neighboring districts
to the total population (total GDP) of all neighimgr districts. Unlike binary indicators used
in related cross-country analyses, this approdciwvalconsideration of the economic impact

of conflictintensityin neighboring regions.

Table 2 summarizes the occurrence of conflict dirae, as reported by village heads. We

observe a substantial decrease in both the sprahdha intensity of violence in 2005 and

® For instance, no measure of human capital is dedy as data on literacy or school enrolment rage® not
yet been available for 2008. Given the relativéigrs time period that is covered by the analysis,generally
do not expect these indicators to change substgraiayway. In fact, the variance decompositionawhilable
literacy data from 2000 to 2006 reveals low witldistrict variations as compared to the variationoas
districts.
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2008, in comparison with 2002Vhile 7.2 per cent of all villages and neighbortl®weport

conflict in 2002, this figure is halved in 2005 aP@d08. Even more striking is the decline in
conflict-related human losses and physical destmcover time: fatalities and material
damage in 2005 and 2008 each amount to only appedgly one tenth of the 2002 figures,

which documents Indonesia’s peaceful developmergdant years.

Still, these low levels of reported conflict alsaise concerns of misreporting by local

authorities, and comparisons with other quantieasurveys and qualitative fieldwork indeed

suggest that conflict is significantly underrepdrtey PODES.However, these comparisons

also show such underreporting to be of similar ntage across different regions and hence
not biased by local characteristics. We therefasume that the PODES data provides
accurate information orelative levels of conflict both across districts and otmere. Keeping

in mind that the potential underreporting woulduteg an attenuation bias, we expect rather

conservative estimates of the economic impactaent conflict.

Figure 2 maps the distribution of violence acraesiohesia for 2002, the year in the sample in
which by far most of the violence took place. Feg@a depicts conflict in terms of fatalities

per capita, Figure 2b shows conflict intensitieseirms of material damage relative to district
GDP. Conflict-related fatalities are relatively centrated and particularly present in the
entire province of Aceh as well as on the islanfidaluku, North Maluku, and Sulawesi.

High levels of physical destruction are, in additiobserved in the province of Jambi and on
the islands of Nusa Tenggara, while almost no netdamage is reported from the western

coast of Aceh.

Table 3 lists the districts which are most affectsdviolence, with observations almost
exclusively from 2002 and from rural areas. In factly ten per cent of overall fatalities and
seven per cent of overall material damage are tegpdrom urban areas. The figures also
confirm the differences in the distribution of humiasses and destroyed physical capital: a
substantial share of those districts with high narabof fatalities is comparatively little
affected in terms of physical destruction, and viesa (correlation between reported
material destruction and fatalities: 0.66). We tlgs variation to analyze potentially varied

® Village heads were asked for incidents of conilicthe previous year, which hence relates to écisfin the
periods September 2001-August 2002, June 2004-MaB5,2and May/June 2007-April/May 2008. For
simplicity, we refer to conflicts in 2002, 2005,662008, respectively.

"Barron and Sharpe (2008) monitor conflicts repbiite local newspapers in the provinces of East Jad
Nusa Tenggara Timur (NTT) during the period 20002 ®Barron, Kaiser and Pradhan (2004) conductgeHa
level case studies in the same provinces for cosgramwith 2003 PODES.
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economic impacts of different forms of violence.

Background to the Violence

To set the violence in context, we briefly charaggethe most severe conflicts that plagued
the early years of the post-Suharto era and acdoumost of the violence observed in 2002.
Most international attention has been paid to theflct between thé-ree Aceh Movement
(GAM) rebels in Aceh and the Indonesian governm@ee Reid (2006) for an in-depth
analysis of the conflict). This fight for separatisbegan with GAM’s declaration of an
independent Aceh in 1976 and has lasted for al@@sears, with an estimated 12,000 killed
during the conflict. A province rich in oil and gasith a long history of independence and a
regional specific Muslim character, Acehnese asipina for political autonomy were based
on economic as well as historical and religious ivation. The New Order regime under
Suharto responded to the secessionist movemenks imgteasingly repressive measures,
while at the same time absorbing the lion’s shduth@ province’s remarkable revenues from

oil and gas.

The fall of Suharto in 1998 raised hope to bringead to the conflict, peace talks between the
democratically elected Indonesian Government andViG#ere initiated, and a special
autonomy status was offered to the province. Caratly, fighting between GAM rebels and
the Indonesian military continued, and even intigibetween 1999 and 2002, resulting in a
high death toll especially among civilians. Whemge talks finally failed, Jakarta imposed
martial law on Aceh in May 2003 and started a majditary offensive to ultimately weaken

the rebel movement.

Growing battle fatigue among GAM members and thelyelected President Yudhoyono's

and Vice President Kalla’s political will to endetltonflict then contributed to a tentative
resumption of the peace process in late 2004. 4t iwdhis context that Aceh was hit by the
devastating tsunami in late December 2004, whialcktmuch of the western and northern
coast of the province. Both belligerent sides agjree ceasing hostilities to facilitate the

recovery process, and the subsequent peace talkiseck in the Helsinki peace agreement in
August 2005. Since then, Aceh has entered a peficelative peace.

The separatist movement in Aceh has not been theconflict post-Suharto Indonesia has
had to deal with. Suppressed by the New Order’staryl might, long-simmering tensions

finally broke out into overt conflict and destrugiviolence during the country’s transition to
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democracy and decentralization. While conflictsusoed throughout the archipelago, some

regions were particularly affected by violence.

In the provinces of Maluku and North Maluku, temsidetween religious and migrant groups
caused over 7,000 deaths between 1999 and 200B(se®a, Wilson and Hadi (2005) for a
conflict overview). Populated by Muslims and Chass in approximately equal proportion,
historical inequalities stemmed from preferentibatment of Christians during Dutch
colonialism. The political, social and economic dioamce of Christians, however, began to
erode under the Islamization policies in the lastadle of the New Order regime, when
Muslims were increasingly appointed to key posgiamthe civil service. Continued influx of
mostly Muslim migrants from Java and Sulawesi fertithallenged the fragile ethno-
religious balance, and resulting tensions over camahland and resources were aggravated
by the 1997 economic crisis.

A fight between an Ambonese Christian bus driver @am immigrant Muslim in January 1999
finally triggered a period of wide-spread inter-commal violence that quickly spread to other
parts of the province. The initial disinterest mee active involvement of security forces
contributed to an escalation of violence, and th&lct further intensified in mid-2000, when
several thousand fighters of the newly-foundedmstamilitia organizationLaksar Jihad
entered the region to support the Muslim cause.cCEméral government’s build-up of security
forces and the later Vice President Kalla’'s effartsnediating peace finally resulted in the
Malino Il peace agreements in February 2002. Witlils peace has been fragile and
occasional violence has continued well after thee@ment, conflict has been considerably

less intense in recent times (Varshney et al., 2009

Comparable patterns of violence evolved in Sulawesiated to the west of the Maluku
islands, and particularly in the province of CenhBalawesi. For similar reasohggensions
between Christians and Muslims increased durind @89s and gave way to severe sectarian
violence in the post-Suharto period, with an esténd ,000 killed and 100,000 displaced (see
e.g. Human Rights Watch (2002) for a conflict ovenw). In the absence of effective security
forces and functioning legal institutions, the dmbfwent through different phases and

intensified further with the arrival okaskar Jihadfighters in mid-2001. The increased

8 Similarities in the underlying causes of the vige in the Moluccas and in Central Sulawesi incloidéorical
socio-economic imbalances, shifts in local powenfrChristians to Muslims as a result of Suharttssamic
Turn’ in the 1990s, spontaneous and governmentrladigration of Muslims mainly from South Sulawesid
Java, as well economic uncertainty in the wakénefit997 economic crisis.
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presence of police and military personnel and drdral government’s efforts to mitigate the
conflict finally led to the Malino peace declaration December 2001. The number of
communal clashes has since declined substantiatiigents of violence, however, have still

occurred sporadically and peace has remained \abifeer

The outlined conflicts in Aceh, Maluku, and Sulaivascount for 89 per cent of total
fatalities (per capita) and 67 per cent of totaterial damage (relative to the district's GDP)
reported by village heads in 2003 PODES. Confliefgorted outside these areas are spread
across the archipelago, with more pronounced lewélsiolence in the Nusa Tenggara
islands, parts of Java and Central Sumatra, asasdlapua. Underlying causes of these low
intensity conflicts appear to be manifold and edlato local circumstances (Barron et al.,
2009). Generally, a lack of effective institutiorlecal power struggles in the process of
decentralization, and conflicts related to land ewship and usage seem to have been the
most prominent drivers of communal violence in Inésia. However, it has to be noted that
the majority of districts were hardly affected byaconflict, even in 2002, when 81 per cent

of the districts reported less than five conflietated fatalities.

ECONOMETRIC APPROACH

Building on standard growth regressions, the stgrpoint of our empirical analysis is the

following equation:
git = Cira + Xt + &it 1)

where g is the total or sectoral growth rate of real GDPdistrict i and year tC;; are
measures of conflict; is a matrix of other covariates that determine eocain growth, and
&ir IS the unobservable error term. The coefficienntdrest isx, which captures the effects of
conflict on GDP growth. Previous macro-level stgden the economic impacts of violent
conflict have in large part relied on pooled OLSireation (Bozzoli et al., 2008). In this
setting, however, the underlying assumption of jpahelent and identically distributed errors

e is likely to be violated.

First, when factors are omitted that affect a dgi8eeconomic outcomes and its vulnerability
to violent conflict at the same time, OLS estima&es inconsistent. Cultural attitudes, for
instance, are hardly measurable, but potentialiyedooth growth and conflicts. Given the
panel structure of the data, one way of dealindghwsiich unobserved heterogeneity is the
introduction of district fixed effects (FE) to coal for those district characteristics which
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have not changed over the 2002-2008 survey pefiod. captures underlying cultural values,
as well as other time-invariant or long term anddeeslowly-changing growth determinants,

such as initial wealth or geographic and clima@oditions.

The inclusion of time dummies accounts for overaficroeconomic trends that affect all
districts alike. Therefore, only additional expleorg variables that vary both with district and
over time need be included for the analysis of tstesm and within-district growth dynamics.
The variance decomposition for both the growth #mel conflict variables reveals larger
variations over time (within variation) than acrodstricts (between variation), which
confirms the accuracy and necessity of the FE mémtebur focus on the role of violent

conflicts.

Second, as every empirical investigation of thefladrgrowth nexus, we face concerns of
reverse causality. That is, (low) economic growgot only a result, but also a potential
cause of violent conflict, leading to inconsistparameter estimates. Ideally, we would like
to instrument for the endogenous variable(s) terdesngle simultaneous causation. Finding
suitable “instruments”, however, which predict timeidence or even intensity of violent
conflict and are uncorrelated with the error tedmas proven to be extremely difficult.
Instruments for conflict proposed by the literatureelude agricultural growth, urban
population, and tropical location (Kang and Meeyrn#005). Further, the size of the

population and the geophysical environment mightdiesidered as potential IV candidates.

All of these instruments seem neither valid noevaht. While the required exogeneity with
respect to economic growth is disputable, theirlaxgtory power in predicting violence
appears even more problematic. The outbreak ancoilwse of violent conflict are in general
highly complex phenomena, and the attempt to capghese processes with only one or a few
proxy variables inevitably runs the risk of overpiification and misframing® As convincing
instruments are hardly imaginable, we forego theapproach, and investigate potential

reverse causality from growth to conflict for tmelbnesian context in more detail.

® Collier and Hoeffler (2004) find population size be an important determinant of war, with more ylops
countries being more prone to conflict. Fearon kaitin (2003) stress that mountainous terrain (simiforest
coverage) can facilitate civil wars, as rough terprovides sanctuary to rebels.

1% potential reverse effects from growth to conftice likewise contested. In an innovative approagiguel,
Satyanath and Sergenti's (2004) use abrupt declimesainfall in Sub-Saharan Africa, where economies
primarily rely on rain-fed agriculture, to instruntefor economic growth. While they find a negatiwgact of
economic growth on conflict incidence, this restlbwever, seems to not hold when a more appropsigte
sample of states with conflict on their own temjtas used — as opposed to the inclusion of stttas send
troops to conflicts in other states (Jensen andiGleh, 2009).
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As outlined in the previous section, the underlyiegsons for the conflicts in Indonesia at the
turn of the millennium are multifarious and evemyag across the affected regions. While
the conflict in Aceh has been driven by the longestufor (more) independence, the
widespread communal violence has mainly arisen flaent tensions related to horizontal
inequalities and large-scale migration, the lacletbéctive security and justice institutions,
and local-level struggles for economic power in gnecess of decentralization. Economic
uncertainties in the wake of the financial crisextainly contributed to the outbreak of
violence in 1999, and disappointing economic dgwalents thereafter are likely to have

affected people’s readiness to engage in conflict.

However, focusing on the first PODES wave we udeP@rowth in 2002 seems at least not
among the most obvious drivers of the reportedevicé. First, as conflicts reported in 2003
PODES refer to the period September 2001 to Aug082, the analysis captures the impact
of conflict on slightly lagged growth. This is espdly true for Central Sulawesi and the
Maluku islands, where increased levels of conitic2001 were followed by the Malino peace

agreements signed in December 2001 and Februa®g &&pectively.

Second, current economic growth seems to be an ramypr determinant of thecale of
violence in these in most cases lingering confli&ather, high levels of violence in Aceh
between 1999 and 2002 were driven by a brutalizatiothe conflict, aimed at influencing
the outcomes of the negotiations on autonomy. #ified clashes between the Indonesian
military and the GAM were increasingly accompaniby atrocities against civilians.
Similarly, provocations by the military and the mias arrival of non-localLaskar Jihad

fighters fueled the intensification of the conflich the Maluku islands and Central Sulawesi.

While being aware of potential distortions due ¢warse causality and not claiming conflict
to be exogenous to growth, we believe that causatiothis setting strongly runs from
conflict to growth, rather than the opposite wayeTestimates from the fixed effects
regressions are therefore assumed to reflect wtlyrimpact of violent conflict in a fairly

accurate way.

EMPIRICAL RESULTS
Basic Regression Results

Table 4 presents the FE regression results fomiie sectors. The dependent variable is the
annual growth rate of district GDP. We run separagressions for agriculture, industry,
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service, and total GDP growth. Some of the conteslables are hardly significant, such as
population growth, ethnic diversity, and the proXgr infrastructural development

(availability of electricity). A short survey pedpthe inclusion of district fixed effects, and
the relative invariability of the variables in tlshort run are most likely explanations. A
significantly positive impact on industry and ovegrowth is found for average educational
attainment of village heads, which is supposed &asure improvements in the quality of

institutions.

Two indicators of natural disasters are includedhilévthe incidence of any kind of disaster
(earthquake, landslide, and flood) in the yearerpio the survey has no significant efféct,

the impact of the 2004 tsunami on subsequent eciengrowth in the affected regions is
substantially negative, and particularly so foriagture. No spillover effects from current
and recent economic growth in a district's vicindgye found, and time dummies confirm

overall higher economic growth in 2005 and 200&amparison to 2002.

We include three indicators of violent conflictetamount of material damage relative to total
district GDP, the number of fatalities relativedistrict population size, and an indicator of
conflict intensity in neighboring districté.Results indicate a substantial and significantly
negative impact of conflict-related physical destian on industry, service, and total GDP
growth. Under the assumption of unbiased estim#tesyould translate into an approximate
11 percentage point decrease in industrial groarid,a 5 percentage point decrease in service
sector growth for the two most affected districkoeh Timur and Poso (Central Sulawesi).
A district affected by the average 2002 conflicdemsity would accordingly expect a decrease

in growth by 0.2 (industry) and 0.1 (services) patage points, respectively.

The conflict coefficients for agriculture are smalimagnitude and insignificant, which seems
to confirm the primary sector’s relative immunity violent conflict. So far, we do not find
any spillover effects from conflicts in neighboridstricts on domestic growth. Likewise, the
coefficients for conflict fatalities are hardly si§cant, with the marginal exception of the
service sector. Keeping potential multicollineadiyong the conflict variables in mifitthis
points to a more detrimental economic impact ofgitat destruction, compared to human

1 The lack of significance is likely to be causedthy long, three-year period under consideratiom rélatively
frequent occurrence of floods in Indonesia, andsmgsinformation on the scale of destruction.

12 Here, the conflict spillover variable is basedrefative material damage in neighboring distriés.indicator
based on the number of fatalities is used in legressions.

¥ The Variance Inflation Factor (VIF), a simple me@sto identify multicollinearity, is calculated drthe
results (VIF<2 for all explanatory variables) mitg concerns of multicollinearity.
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losses. Before having a closer look into theseedagiffects of different forms of violence, we
investigate the particular economic effects of emdlconflict in more detail, and turn to the

sub-sector regression results.

Table 5 presents similar growth regressions fohtegub-categories of the industry and
service sectors. The agricultural sector is omittedle, as no further disaggregation is
available. While the same set of control variatdesefore is used, we focus on the growth
effects of conflict-related material damage andpdtbe simultaneous inclusion of the

insignificant fatality indicator. Some of the preusly insignificant control variables now

become significant for specific branches, suchrdisastructural development for finance,

transport and communication growth. Natural digasteave particular impact on the

industrial sector, while services seem less seyafiected. Neither economic growth nor

conflicts in neighboring districts significantlyflnence domestic outcomes.

The conflict coefficients confirm our expectatiomsd existing evidence from the literature.
We find particularly strong negative conflict effec for financial services,
transport/communication branches, and manufacturimglustries. Substantial and
significantly negative coefficients are also repdrtfor construction industries and the
commerce sector, which includes retail, hotels, msthurants. Mining as well as the energy
sector, i.e. electricity, gas, and water supplypesp unaffected. The only sub-category of the
tertiary sector with a non-significant conflict ¢beent is the area of ‘services’. As
government expenditures for administration and rifeconstitute the bulk of this category,

maintained or increased security spending migtd petential driver behind this result.

Alternative Specifications

In the next step of our analysis, alternative satoysles and conflict coefficients are employed
to test the robustness of the findings. As theaggion set-up and the control variables remain

unchanged, and for lack of space, we only pre$enéstimates for the conflict coefficients.

First, the sample is restricted to rural areas,revtiy far most of the violence took place. The
results (Table 6a) are close to those for the wisalaple: growth rates in the fields of
finance, transport/communication, manufacturing emchmerce are substantially affected by

violent conflict; the negative impact on constrantigrowth is marginally significant. In

1% The full set of regression results is availabterfrthe authors upon request.
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addition, we find negative conflict spillover effsmn finance and transport/communication.
While the transport sector relies almost by dabniton cross-district activities, these results
also suggest that trust and transactions in domédstancial markets are affected by

neighboring conflicts.

Second, we exclude observations from the proviridkceh, to see whether our findings are
entirely driven by the separatist conflict in tlmegion (Table 6b). Again, the main results
hold. Manufacturing and all sub-categories of taidry sector show significantly negative

conflict coefficients. Here, marginal significancte also found for the agricultural sector.

Negative conflict spillovers for transport/commuation and finance are confirmed, and are
also found for the services sub-category. For tee sof completeness, we also run the
regressions without the islands of Maluku and Sakwn order to exclude the associated
ethno-communal conflicts. All main findings holddaactually emerge even stronger (results

not reported).

Third, instead of conflict-related material damage, use alternative indicators of conflict.
The hardly significant impact of conflict fataliias confirmed by the results in Table 6c.
While we find similar directions of the growth eftefor most sectors, results are less robust
and marginally significant at best. A second akéike indicator of conflict is the proportion
of villages in a district that report incidencesconflict. Almost consistently, the coefficients
are highly insignificant (Table Il.a in the Apperfi As this indicator does not take into
account the severity of violence, the mere exisgenic conflict seems to have no a priori

impact on the economy. Rather, the intensity ofladmmatters.

This is also confirmed by two further robustnesgaiis: instead of relative indicators of
physical destruction and human losses, we use wbsoumbers of material damage and
fatalities (Table Il.b and Il.c in the Appendix)hd results are largely in line with the previous
findings and underscore the particular conflictnesbbility of the service sector. Further, we
repeat the main regressions with the original GRR,dand hence do not correct for outliers
in sub-sectoral growth rates. Results for the wisaleple and the sub-sample of rural areas
are presented in Table lll.a and lll.b in the Apgignand confirm our main findings.

Ongoing versus Solved Conflicts

Finally, we exploit some of the growth dynamicswidlent conflict. As the PODES data
covers conflict in the respective previous year endonducted three times per decade, the
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information on the occurrence of violent conflistnot continuous. Although this prevents us
from understanding the whole course of the confliiiage heads do indicate whether
conflict is solved or still ongoing. This informati allows us to distinguish between active
conflicts and observations from an early post-gonflituation. Everything else being equal,
we split the indicators of relative conflict intéysaccordingly. Table 7 presents the results,

again confined to the estimates of the conflictfiecents.

Using the indicator of relative physical destructior the whole sample (Table 7a), we find
clear-cut differences between ongoing and solvedlicts. The estimated growth decline
during ongoing conflicts is, for most sectors, adagbly stronger than indicated by the
singular indicator of conflict that we have useé@vously (see Table 5 for comparison). In
particular, transport/communication, constructiomnufacturing, and commerce industries

seem to suffer most during episodes of violence.

The estimates for the impact of solved conflices lay far less substantial and significant. The
only exception is the services sub-category: inogd inter alia, government defense
expenditures, this is possibly related to a posfimt cutback in public spending on security.
Marginally negative impacts of solved conflicts atél found for the financial sector and
manufacturing, while the ‘post-war’ coefficients foonstruction and transport industries are

insignificantly positive.

This positive trend, especially for the constructgector, is strengthened by the estimates for
the sub-sample of rural districts (Table 7b). Th@mTfindings remain unchanged. Table 7c
presents results for the indicators of confliclfigies. Interestingly enough, the distinction
between ongoing and solved conflicts reveal sulisiaand significantly negative effects of
human losses for ongoing conflicts. In line witleyaous findings for conflict-related material
damage, finance, transport, construction, and naatwifing are affected in the most negative
way. The results for solved conflicts further comfithe impression of distinctly different
economic impacts at different stages of violentflicin Again, we repeat the analysis with the

non-modified GDP data (Table lll.c in the Appendax)d obtain similar results.

CONCLUSION

The overall negative effect of violent conflict enonomic outcomes has been confirmed by a
growing amount of literature. However, relativelylé is known on sector-specific impacts of

violence, as disaggregated GDP data is scarceljableafrom conflict-ridden countries. In
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this paper, we build on detailed, district-level BDBata from Indonesia and on nationwide,
repeated data on the occurrence of conflicts, walldws us to provide quantitative evidence

on the vulnerability to conflict across differemo@momic activities.

We find significantly different effects of violerdonflict across sectors. As supposed by
Collier (1999), industries dependent on either tehmr transaction are most vulnerable to
conflict. In particular, this applies to manufaatgy, finance, transport and communication, as
well as retail and hospitality industries. The domstion sector suffers substantially during
active conflicts, while a slightly positive trenglfound in the early post-conflict period. Other
sectors’ recovery appears less rapid; especiallpufaaturing industries and the finance

sector seem reliant on a lasting peace.

As we do not control for saving rates, reduced stwment is a potential driver of the economic
downturn in times of conflict. Overall, the anak/gpoints to only temporary, short term
impact of violent conflict on economic growth. Aniitation of this study is the intermittent

character of the conflict data. Observations orflmdrbefore and after the respective survey
years are not available, which prevents us frondaoting a more detailed analysis of the
growth dynamics during conflict and in post-corificnes. Nevertheless, the findings point to
substantial differences in the sector-specific iotpaof violent conflict, with potentially

important implications for the reconstruction preg@and future development.

The state’s and other actors’ efforts to fosterneoaic recovery in the post-conflict period
should be selective in the sense that they paatigutarget the most affected branches. The
rebuilding of infrastructure, such as transportatend communication networks, seems
crucial especially for manufacturing industries dogistics services. Further, restoring peace
and security probably contributes most to the recpwf the financial and tourism sectors.
Given the scarcity of public funds in the aftermathconflict, consideration of the local
economy’s structure and the varying needs acrassches should guide and contribute to an

efficient use of resources.
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