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Abstract

This paper reviews the methods for measuring the econorstcof@onflict. Estimat-
ing the economic costs of conflict require a counterfactadddation, which makes this
task very difficult. Social researchers have resorted terdifit estimation methods de-
pending on the particular effect being estimated. The nektised in each case depends on
the units being analyzed (firms, sectors, regions or cas){rthe outcome variable under
study (aggregate output, market valuation of firms, markeres, etc.) and data avail-
ability (a single cross section, time series or panel dat&js paper reviews all existing
methods used in the literature to assess the economic irapacnflict: cost accounting,
cross section methods, time series methods, panel datadsetvent studies, and com-
parative case studies. The paper ends with a comparisonisngssion of costs estimates.



1 Introduction

Conflict manifests in several forms, from strikes, demaitgins and riots to guerrilla warfare,
terrorism and civil war. In turn, these forms of conflict haenomic, social, psychological
and other type of costs. Notwithstanding the importancetbéotype of costs, this paper
focuses on the measurement of the economic costs of conflict.

Estimating the economic cost of conflict is a difficult task.order to grasp the magnitude
of the problem, it amounts to calculating what a given ecacamagnitude, say GDP, would
have been in the absence of conflict. A counterfactual caticul difficult to carry out. Conflict
itself is an unobservable magnitude, what makes statigtiggence problematic as researchers
have to resort to proxy indicators of the level of conflictilsas the number of casualties in a
war or the number of political assassinations. Therefdris, mot surprising that, despite its
relevance, the issue has received little attention relBtito other topics. Recent events, the
September 11-th and the war in Iraqg, have triggered a neve suitlpis area of research. While
the estimation of the magnitude of the economic costs of @dnémains an unsettled question,
the empirical evidence surveyed in this article suggestskte effect is negative and significant.

In studying the economic cost of conflict we will distingusimong various types of costs.
Economic costs can be classified into direct and indirediscdsor example, a civil war has
a direct economic cost equal to all property destroyed ptusdirect cost that includes the
production loss during and after the conflict due to casemkind capital destruction during
the conflict. Analyzing the temporal dimension, we can éfggee economic costs of conflict
into contemporaneous and accumulated costs. The contarmgmus costs, also referred to as
impact costs, are those incurred in the same period as thigctohhe accumulated or long-run
cost is the sum of the period by period costs.

In this paper we focus on the methods for estimating the eoonoosts of conflict and the
guantitative values obtained. The methods used are digagsenge from time series methods
to cross-section and panel data methods. The methods ueglliterature are determined by
the objective of the study and data availability. When thgctiive is to assess the economic
cost of conflict in a particular country, region or sectaneiseries methods are typically used,
while if the purpose is to asses the economic impact of carfiicthe average of a set of
countries, researchers have used panel data methods.

In this survey we review the different methods used in therditure to estimate the eco-
nomic effect of conflict. Section 2 reviews the method of @zstounting. Section 3 comments
on regression methods using cross section data. Secticardieas the contribution of time se-
ries methods, in particular the transfer function and veatorregresion methods. Regression
methods using panel data are reviewed in section 5. Sectionds event studies. Section 7
reviews the comparative case study method. Finally, se&idiscusses the state of the art in
measuring the cost of conflict and offers a view of the roacehe



2 Thecost accounting method

The cost accounting method is probably the simplest and steagghtforward method of es-
timating the economic cost of conflict. It simply adds up thenetary value of direct and
indirect costs. Direct costs estimates are based on actafrdm public accounts and statisti-
cal records. The estimates of the indirect costs of confliduide costs such as the production
loss due to capital destruction and the compounded valualsfesjuent production loss dur-
ing the post-conflict period. Production loss estimatessatgect to criticism as they require
some counterfactual estimate, typically from a regressiodel, plus some hypothesis about
the interest rate to be applied in calculating the compowa&de.

A good example of this approach is Arunatilake, Jayasuniybkelegama (2001) estimates
of the cost of civil war in Sri Lanka over the 1984-1996 periddhey estimate that the direct
cost of war in Sri Lanka was 61.9 per cent of Sri Lanka’s 199@PGDover six billion US dol-
lars at the then prevailing exchange rate. This estimatades the extra government military
spending due to the war (41.3 per cent of Sri Lanka’s 1996 GIDB)LTTE military spending
(4.1 %), the cost of providing for the refugees (3%) and dasag capital assets and land
(13.5%). In addition they provide indirect costs estimdtesn lost income due to foregone
investment (8.61%), reduced tourist arrivals (17%), foregforeign investment (71.2%), hu-
man capital of dead or injured persons (2.5%) and other cdstsl direct and indirect costs
added up to 168 per cent of Sri Lanka’s 1996 GDP. The methoel$ insestimating indirect
costs range from simple regressions (In order to estimatmthrect cost accruing from the lost
income due to foregone investment, they estimate a regressodel of the GDP growth rate
as a function of the investment to GDP ratio using time sef¢kese aggregates) to plausible
tourist arrivals scenarios and back of the envelope caionia

The cost accounting method has also been applied to theagizadwf the economic cost of
participating in a war. Davis, Murphy and Topel (2006) esiied that the pre-invasion present
value cost of the war in Iraq for the United States. Thesesdastuded military resources, the
value of lost lives and injuries sustained by U.S. solditrs lifetime medical costs of treating
injured soldiers and humanitarian assistance and posgeanstruction. They estimated the
annual cost of war under different scenarios and then casdbe present value using various
discount schemes. Their estimated cost of the war in IradhierU.S. ranged from 100 to
870 billions of 2003 U.S. dollars (0.9 to 7.8 per cent of U.RR3. In another paper, Bilmes
and Stiglitz (2006) using the same methodology but inclggHAT? estimated that the total
economic costs of the war in Iraq for the U.S. would range fiame to three trillons U.S.
dollars.

The cost accounting methodology provides costs estimatdsare numerically easy to
perform and the calculations can be carried out for a migttglof scenarios. However, the
cost accounting methodology requires expertise in lissithgypes of costs and designing the
different scenarios. From an statistical point of view, dust accounting method does not



allow the researcher to perform statistical inference ag#timates do not came with standard
errors.

3 Inferencebased on cross-section data

A simple way to asses the economic effect of conflict is by reedia simple regression model.
Often, a regression equation is postulated where some pgowariable, the outcome, is re-
gressed on a measure of conflict and other control varialWdsen a cross section data set
on these variable is available, one can exploit the crogsosecariation in the conflict mea-
surement to asses its effect on the outcome variable. Thaitateve value of these estimates
can be interpreted as a steady-state calculation of theteffeconflict on the average unit of
analysis. Some examples of this approach follow.

Venieris and Gupta (1986) provides a neat example of thi®odeiogy. They claim that
socio political instability, an index composed by the numiiiedeaths, protest demonstrations
and regime type, negatively affects savings. Using a saofpd® non communist countries,
they report the following estimates

S = —0.052— 0.022SPI + other covariates
(0.78)  (-3.27)
where the left hand side variable is the savings to GDP ratibSP| stands for socio political
instability. This evidence supports the hypothesis thghér socio political instability results
in lower savings. Unfortunately, the authors do not repesadliptive statistics on the SPI index
and therefore we cannot state the quantitative effect abpottical instability on the savings
to GDP ratio.

A guantitative estimate of the effect of sociopoliticaltasility on investment is feasible,
however, in a second example of this approach by Alesina amattiP(1996). They argue
that the level of sociopolitical instability, an index refleng political assassinations, coups and
other variables, should affect investment negativelyngsi sample of 71 countries and sample
averages of the period 1960-1985, they report the followstgnated equation

! = 27.36— 0.50 SPI + other covariates

Y (934 (-239
where the left hand side variable is the investment to GDP aatd SPI stands for socio polit-
ical instability. To avoid the possibility of reverse catisa (from investment to socio political
stability) bias, Alesina and Perotti used instrumentalalde estimators. The regression coef-
ficient estimates are meaningless unless the scale of thenaxtpry variable is especified. This
posses a problem when the explanatory variable is an index, the present case. One way
of conducting a simple quantitative assesment of the impfattie SPI index on the investment

IHereinafter figures within parentheses are t statistics.
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ratio is as follows. Alesina and Perotti report a standaxdadion of the SPI index of 11.95. To
give an idea of what this magnitude means, 11.95 would benitrease in the index of socio
political instability when we move from the USA to Chile. A@standard deviation increase in
the index of sociopolitical instability would generate Hifainvestment of 05x 11.95=5.975
percentage points in the investment to GDP ratio. This quadive value requires two remarks.
First, a one standard deviation change in the SPI index isaagghin this index from a low
value of SPI to a high value of SPI that could be difficult to@fe in any particular country
in a short period of time. Second, this cross-section estimbthe cost of conflict represents
an average of the effect over countries. Therefore, pdaticonflict episodes can have smaller
or larger impacts on the investment ratio.

In his highly cited paper, Barro (1991) studied the sour¢esonomic growth empirically
for a sample of 98 countries. He reports the following estara

Ay; = —0.0075/5 —0.0195REV; —0.0333ASSASS + other covariates
(~6.25) (~3.10) (—2.15)

I .
<—> = —0.0098/g; —0.055REV; —0.068ASSASS -+ other covariates
Y/)i (204 (—2.62) (—2.52)

wherely; is the average per capita rate of growth of countryer the 1960-1985 perioaﬂ'v)i

is the average over the same period of the private investta&BiDP ratio yg; is the initial per
capita GDPREV measures the number of revolutions and coups per yeah8R&SSrecords
the number of political assassinations per million popakaper year. To avoid the possible
reverse causation from growth to political stability Bauses the instrumental variables es-
timation technique. According to the previous estimaREBY and ASSASS are measures of
political instability negatively associated with growtlAgain, using the standard deviations
of these variables we can compute the quantitative effeabné standard deviation increase
in the number of revolutions and coups per year reduces piaagrowth rate in almost half
a percentage poirft-0.0195x 0.23 = —0.0045 and private investment to GDP ratio in 1.26
percentage points-0.055x 0.23= —0.0126). Similarly, a one standard deviation increase in
the number of political assassinations per million popafaper year reduces per capita growth
rate in 0.29 per cer{t-0.0333x 0.086= —0.0029 and the investment ratio in 0.58 percentage
points(—0.068x 0.086= —0.0058).

Abadie and Gardeazabal (2008) hypothesize that terrorgéncan scare capital away from
those countries exposed to higher risks. They analyze teeteff terrorism on the net foreign
direct investment position (domestic assets owned by rigréivestors minus foreign assets
held by domestic investors) in a sample of 98 countries in3200hey report the following

estimates -
NFDI position

Y

where the left hand side variable is the net foreign direeestment position (assets minus

= 1.5354— 0.0025GT| + other covariates
(35723  (—2.0833



liabilities) over GDP and GTI is a Global Terrorism Index. erbtandard deviation of the
terrorism index is 19.82. A one standard deviation changaisindex would be the change
in terrorist risk if we move from lItaly to the United Statesc@rding to their findings, a one
standard deviation increase in terrorist risk induces larfahe net foreign direct investment
position over GDP ratio of 0025x 19.82= 0.0495, almost 5 percentage points.
Interestingly, Koubi (2005) studied the effect of war onwtio both during the war and

postwar periods. She reports the following cross-countowth regressions for a sample of 78
countries

Aygo_gg = —0.266x BDgg_gg + Other covariates
(-1.87)
Ay7s gg = 3.25xBDgo_74+ Other covariates
(1.94)

wherelygo_gg andAyss_gg stand for the average annual rate of growth during the pé&19&d-
1989 and 1975-1989 respectively aBDgo_74 andBDgg_gg are the number of battle deaths
in the 1960-1974 and 1960-1989 periddsler findings indicate that contemporaneous effect
of war on growth is negative, but the effect of war on the sghsat growth rate during the
post-war period is positive, the so called “peace divideeffiéct. Unfortunately, Koubi did
not report descriptive statistics of the variables usedendnalysis and therefore we cannot
compute a quantitative value of the cost of conflict.

Inference based on cross section data suffers from somddcha. First, it is typically the
case that several covariates can be jointly determinedthvtldependent variable or causality
might run backwards (reverse causation), therefore paearastimates might suffer from the
endogeneity bias. In order to circumvent this problem ursntal variables estimators can be
used. This is the approach followed by Alesina and Pero#96) and Barro (1991). Second,
cross section inference is to be interpreted as averagesione of analysis. Therefore, partic-
ular conflict episodes can have smaller or larger impactgdTbross section inference forces
researchers to adopt a static specification and cannot stadlynamic effect of conflict on the
outcome.

4 Inferenceusingtimeseries

Time series methods have been used in the past to assesstioengcimpact of terrorism and

other types of conflict. The identification strategy ex@dhe time variation of the conflict

measurement for a single unit (region or country). Thesenaus have been applied to ag-
gregate figures such as per capita gross domestic produ@lbasito sectoral figures such as
tourism revenue. Two approaches have been used in the pagstansfer function and vector
autorregresion.

2The actual values reported by Koubi (2005) are those repatieve times 10’.



4.1 Thetransfer function approach

The transfer model provides a framework for the quantitetissessment of the contemporane-
ous economic impact of conflict as well as the dynamic periopdyiod effect and the long run
(accumulated) effect. As an example consider the simpfest possible transfer functions

Vi = ayt—1+bx + &, (1)

where the outcome variablg, is now indexed by time and depends on its immediate lag, the
contemporaneous value of the conflict measuremengnd a zero mean shock, Suppose
that the conflict measurement experiments a unit increagerindt and returns to its original
level from timet 4+ 1 onwards. The contemporaneous response of the outconablieagiquals

b, at timet + 1 the outcome increases bly, at timet + 2 by a?b, at timet + 3 bya®b, and so on.
The accumulated response or long-run response, to a urgaise in conflict measurement is
b(1+a+a’+a%+...) =b/(1—a). Therefore, the response of the outcome variable is higher
the larger the value df and this response is more persistent the closer the vala¢oofinity.
Theoretically, the value df should be negative, that is, an increase in the conflict nmeasnt
should reduce the outcome variable.

A general transfer model is AL -
%Xt + ﬁ t 2)
wherey; is the outcome variable such as per capita GPR a measure of terrorism intensity
such as the number of terrorist incidemgl ), C(L) andD(L) are polynomials of the form
AL)=1-al—apl?—...—apLP, Lis the lag operatoB(L) = bg — b;L —byL2 — ... — gL
andg; is a zero-mean white noise. Itis easy to see that equation hecabtained from equation
2 assumingh\(L) =D(L) =1—aL, B(L) =bandC(L) = 1.

The transfer function methodology is a powerful tool for m@@ment and provides a sim-
ple interpretation of the dynamics of the cost of conflict.mr&oselective applications of this
methodology follow. In an influential paper Enders, Sandied Parise (1992) used transfer
function analysis to estimate the effect of terrorism orrigu receipts in Greece, Italy and
Austria during the 1968-1988 period. Their outcome vaggpivas the (log) share of tourism
revenues relative to that of all other countries in the san(jple market share). Their measure
of terrorism,X;, was the number of transnational terrorism incidents. Rerdase of Greece,
Enders et al. (1992) estimated a transfer function of thafor

Yt =

y; = 0.7085; 1 — 0.0064_3+ & —0.4076_1.
(7.39) (—2.23) (3.19)

According to their findings, a unit increase in the numberesfdrism incidentsy, has no

contemporaneous effect on tourism receipts, and it geggethange in tourism receipts in

the amount of M064 three quarters later. The reason for this delay in t@orese, the authors



argue, is that “it takes time for tourist to revise their amany reservations on airlines and
cruise ships cannot be altered without paying a sizable iprath Therefore, an additional
terrorist incident in Greece resulted in a fall in the (log Greece’s tourism market share of
0.0064 (a 1.0064 percentage loss of market share), threeeguidater, 00064x 0.7085=
0.0045 (1.0045 percentage points) four quarters later, amth so

Another application of the transfer function approach isl&ms and Sandler (1996) where
they analyze the effect of terrorism on Foreign Direct Inrent (FDI). By inducing a sense
of fear and heightened financial risks, terrorism can ddsdareign capital inflows and scare
domestic capital away. Using data on net (inflows minus owtf)doreign direct investment
in Spain and transnational terrorist incidents during teeqa 1975-1991 they estimated the
following transfer function

Yt = 23.663— 0.593y;_1—23.817%_11+ & — 0.459¢& g,
(1713 (-5.989) (—2.900) (—3.763)
wherey; is the change in net foreign direct investment measured lirorms of (real 1990) US
dollars and; is the number of transnational terrorist incidents. Acaagdo their estimates, an
additional transnational terrorist incident in Spain ke&ala fall of 23.8 millions of US dollars
in net FDI into Spain eleven quarters later. Since the eséicheoefficient of the first lag of net
FDI is negative, the net FDI response to the incident ogesl&rom negative to positive, and so
on. Twelve quarters after the incident, net FDI rises by8230.593= 14.113 millions of US
dollars.

4.2 Theinterrupted time series approach

Interrupted Time Series (ITS) is a research technique

4.3 Vector autoregresions

Another way to model the dynamic interaction between theame variable and conflict mea-
surement is the vector autorregresion (VAR) approach. iwithis context, both the outcome
variable, the conflict measurement and possibly other bsadepend on lagged values of all
variables considered. The simplest of all VAR models is avanable (the outcomg and the
conflict measurement) one-lag model of the form

Yt = a1yt—1+aio% 1+ &t (3)

X = a21Vi—1+ag2X—1+ &t

where theg;j’s are parameters ang; and &g are zero mean random disturbances. As long
as there are no restrictions on the parameters of the VARn&sdn boils down to a simple
ordinary least squares regression for each equation. Tletgdhnique allows us to estimate
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the response of the outcome to a shock in the conflict measmterBupposgy = Xo = &0 =
&1 = ... = & = 0 and we shock the conflict measurement in one wRit= 1. As a result
of this shockx; = 1 and the time pattern of the outcome wouldyhe= 0, y, = aiox; = azo,
Xo = @poX1 = @2, Y3 = A11Y2 + a12X2 = a11@12+ 102822 and so on. This sequence of responses is
called Impulse Response Function (IRF) and can be compstadunction of the coefficients
of the VAR. Adding up theses responses, would give us themagtaied response. Notice that,
for the shock to have any effect on the outcome must be non-zero. Otherwise, the time
pattern of the outcome would be unchanged by the shock. llattee case, whea;» =0, it is
said thatx; does not Granger-cauge

Enders and Sandler (1991) postulated a VAR for the numbewwfsts visiting Spaimy
and the number of transnational terrorist incidents in Spai Their specification was slightly
different from the simplest model 3

Nt = o1+ Ag1(L)n_1+Aga(L)it—1+ &nt

it = a2+ Ag1(L)M—1+ Aga(L)it—1 + &it

where the alphas include a constant term and seasonal dsrandehe);j (L) are polynomials
in the lag operator. Using monthly data for the period 19988Lthey fitted a 12-lag VAR
and found that the number of terrorist incidents Grangesed the number of tourists (that is,
they rejected the hypothedis,(L) = 0), but the number of tourists did not Granger-caused the
number of terrorist incidents. The VAR model allowed thencdmpute the impulse response
function to a shock ig;;. As a result of a unit shock in the disturbance of the incidequation,
the accumulated response of the number of tourists was4B2847 tourists did not visit Spain.

Another example of the use of VARs to asses the economicteftécterrorism is Eck-
stein and Tsiddon (2004). They postulate a VAR for the Isemnomy during the 1980-2003
period including (the logs of) four macroeconomic magrésidper capita GDP (GDP), in-
vestment (I), exports (X) and non-durable consumption [@gy also include as exogenous
variables the real interest rate (R) and a terrorism ind&&R)T According to their findings,
terrorism has a negative and significant coefficient in allthe consumption equatiohUsing
the estimated VAR up to the third quarter of 2003, Ecksteih Bsiddon simulate the paths of
all four variables for the period 2003:4 to 2005:3 under ¢hseenarios: (i) terror stops as of
2003:4, (ii) terror continues until 2004:3 and (iii) terroontinues until 2005:3. Under those
scenarios, per capita GDP growth would be 2.5%, 0% and -2pectisely.

3Notice that since all equations include lags of all variabitis sufficient that the terrorism index is significant
in only one equation for it to have effects on all four vargshl



5 Paned data methods

Oftentimes, the cost of conflict assessment is attempted tishe series data on several coun-
tries, a panel data set. The identification strategy exptbit time and cross-section variation
in the level of conflict. This type of data allows the researdo control for unobserved het-
erogeneity, something that cannot be accounted for witlhe@etime series nor cross sections.
However, this advantage is obtained at the cost of a morévieslanterpretation.

Knight, Loayza and Villanueva (1996) quantified the effettvars on the investment to
GDP ratio of panel of 79 countries over the 1971-1985 peridtiey report the following
regression

<|_) = —1.3232\; + other covariates
Y /it (—6.78)

whereW; is the number of war years as a fraction of the total numbeeafyin the sample.
They find a significant and negative effect of war on the inwesit to output ratio. According to
their estimates, an additional year of war reduces the ima# to GDP ratio in 1.32 percentage
points.

Collier (1999) presents evidence on the effect of civil wansthe rate of growth using
a sample of 92 countries over the three decades 1960-19& (time units, one for each
decade). He found a negative and significant effect of ciail and the postwar era on economic
growth. He presents an estimated equation

Ayi; = —0.00018M; — 0.00022PWi; + other covariates
(—4.43) (—211)

whereAy;; is countryi’s average annual per capita GDP growth rate in detatlg; is the
number of months with civil war in countiiyduring decadé andPW; is the number of months

in the five years postwar period in decadeéMultiplying the coefficient onM; by the number

of months in a decade, Collier argues, we obtain an estinfateeceffect of war on the rate

of growth, i.e. 000018x 120= 0.0216, a 2.16 per cent fall in the average growth rate. In an
unpublished manuscript, Hoeffler and Reynal-Querol (2@2%in a similar estimate of 2.4
per cent fall in the annual rate of growth. The coefficienineate onPW; indicates that the
postwar period also inflicts a fall in the growth rate of abtine same magnitude as in the war
period.

Easterly and Levine (1997) use an unbalanced panel of 95mesiover the three decade
period 1960-1989 to shed light on the effect of ethnic dikgrsn growth. Although it was
not their goal to measure the effect of conflict on economaswgn, their regressions included
political instability as a controlling factor. They use thember of political assassinations as a
proxy for the level of political instability. Their findingadicate that higher levels of political
instability lead to lower growth.

Blomberg, Hess and Orphanides (2004) provide evidenceeoaftact of various forms of
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conflict on economic growth. They consider, terrorism, iné& conflict and external conflict.
Using an unbalanced sample of 177 countries from 1968 to #0fit the following panel-
growth regression

Ay = —5. 545y.t 1—0.438Tj; —1.270l;; —3.745E;; + other covariates
(—12.002) (1773 (-5.226) (—4.458

whereAyi; is the rate of growth of per capita GDP for countig periodt, andTi, li; andE;; are
dummy variables indicating whether in countriy periodt there was, respectively, a terrorist
incident, internal conflict and external conflict. Accorglito their findings, prevalence of ter-
rorism, internal conflict and external conflict reduce pggitzagrowth in 0.438%, 1.270% and
3.745% respectively. Terrorism seems to have a lower ecaniompact that internal conflict
which in turn has a lower effect than external conflict.

Tavares (2004) also provides evidence on the effect ofriemoon per capita GDP growth.
He uses a sample of unspecified countries for the period 2087-and reports the following
estimated regression

Ay = 0. 26]Ay.t 10.017A;; —0.029T;; + 0.121(Tj; x PRyt) + other covariates
(4.80) (120 (-289 (3.15)

whereTj; is the number of terrorist attacks per 10 million inhabis&aRR;; stands for the level
of political rights, an index ranging from 0 to 1. According his results, a one standard
deviation increase in the level of terrorism leads to a falper capita GDP growth of about
0.17%(0.029x 5.99=0.17) in a country scoring at lower end of political rights indexdan
anincrease in per capita GDP growth of 0.56%0.029+0.121) x 5.99= 0.55) for a country
scoring at the upper end of the political rights index.

Neumayer (2004) estimates the effect of political violeandourist arrivals using a panel
of 194 countries during the period 1977-2000. The estimatggtion is

Nit = 0.63nj;_1 —0.12¢;; + other covariates
(3.56) (3.51)
wheren;; is the (log of) the number of annual tourist arrivals (ovghtivisitors) andcj; is
Uppsala Conflict Data Project armed conflict intensity ind&one standard deviation increase
in the conflictindex results in @.12x 0.82=0.0984) 9.8 per cent fall in the number of tourists
the same yea(0.0984x 0.63= 0.062) a 6.2 per cent fall a year after, and so on.
Given the diversity of sample periods, countries, covasatunctional specification and
estimation methods, it is very difficult to compare the difet pieces of evidence available.
However, the effect is negative and statistically significa
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6 Event studies

A further methodology used in assessing the economic ingfaetrrorism is the event study
methodology. Event studies are used to measure the effextbok prices of certain types of
events such as the release of information on profits, didigeyment, corporate debt issuance,
investment decisions, etc. This methodology has beenepfihi assert the effect of terrorist
attacks on stock prices. This methodology relies on themagsan of efficient markets ac-
cording to which share prices should reflect all availabtermation, including any economic
or social event. Therefore, if terrorism affects the ecoparagatively, then terrorist attacks
should be accompanied by falls in stock prices.

The event study methodology identifies abnormal returngackgprices as the difference
between the actual return and the normal return on a sto¢h be the stock price at tinteand
R = (R —R_1)/R_1 its rate of return. Normal returns are computed as the me&nrdturn
on a window ofT trading days before each eventt i 0 is the day of the event, normal return
as the arithmetic mean of daily returns frerty, to —t,. The abnormal return is computed as

7t2
AR=R— 3 R.
t=—t1
In addition to abnormal returns, the event study methodo#dgp relies on cummulated abnor-
mal returns defined as

|
CAR; = _rL(1+AR+i) -1

wherel is the number of periods during which the returns are accated!

Chen and Siems (2004) investigated the Dow Jones Induistdiex reaction to 14 terrorist
and military events. Out of the 14 events analyzed, 12 hadtesttally significant abnormal
return and the September 11th was the event with the largestmal return (-7.14%). Chen
and Siems also applied the same methodology to asses theadffhe 9/11 event on 33 stock
market indexes from 28 countries, 31 of which exhibited tiggand statistically significant
abnormal returns.

A more sophisticated way of computing the normal return ésrttarket model of financial
economics

Rit = BiRwt + Uit

whereR;; is the return on stockon dayt in excess over the risk-free rate of retuRy; is the
return on the market portfolio (also measured in excesstbteetisk free rate of return) ang

is a zero mean disturbance. Identifying the normal retuth@systematic part of the previous
equation implies that the residuals from this equation laeeabnormal returns. Sometimes the
market model is extended to a three-factor model a la Famdresth (1993, 1996). Using
this framework, a few other papers provide evidence in fafdhe hypothesis that terrorism
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and violent conflict affects asset prices negatively, sees@fy and Reshetar (2007), Guidolin
and La Ferrara (2005) and Drakos (2008). In an interestipgmpiarolyi and Martell (2005)
find that a terrorist attack perpetrated against a firm hasvenage a direct impact on the
firm’s stock rate of return of -0.83 per cent, what amountsb shillion US dollars in market
capitalization.

Abadie and Gardeazabal (2003) used the September 18, 199&itber 28, 1999 cease
fire declared by terrorist organization ETA to asses thecefféterrorism on the stock market
valuation of Spanish companies. If the terrorist conflictwarceived to have a negative impact
on the Basque economy, Basque stocks (stocks of firms witgréfisant part of their busi-
ness in the Basque Country) should have shown a positiverpgathce relative to non-Basque
stocks (stocks of firms without a significant part of theiribess in the Basque Country) as
the truce became credible. Similarly, Basque stocks shwaé performed poorly, relative to
non-Basque stocks, at the end of the truce. Abadie and Gabakreported the following
estimated regressions

Reasque = —0.0004+ 0.673Ryiarket +0.004Dgo0q — 0.001MDpyg + Other covariates
(133 (1841) (2.33) (—2.13)

RNon—Basgue = 0.0001+ 0.809&Ry1arket +0.0009D gp0q + 0.0001Dpg,q + Other covariates
(0.50) (4353 (0.56) (0.25)

whereRgasque aNd Rnon—Basque Stand for the return on the Basque and non-Basque portfolios
Rvarke iS the return on the market portfolio abgs,oq andDggg are dummy variables that take
the value of one during a “Good News” period when the ceaséécame credible and a “Bad
News” period when the peace process collapsed. In accadaitit the theoretical prediction,
the dummy variables where significant for the Basque paotBorid not significant for the non-
Basque portfolio. Compounding the 0.0044 coefficient onGbed News dummy over the 22
trading sessions of the Good News period, we obtain a congszbiabnormal return of 10.14
percent for the Basque portfolio relative to the non-Bagorgfolio. Analogous calculations
yield a -11.21-percent compounded abnormal return for theqBe portfolio relative to the
non-Basque portfolio during the 66 trading sessions of the Bews period.

7 Casestudies

A case study is a tool in social science research. It is a mletis study of a single unit. This
methodology has also been used to asses the economic castfliidtan a country or region
under conflict. Within the case study methodology, we widitaiguish two types: the general
case and comparative case studies.
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7.1 Thegeneral case

In the general case, a particular conflict in a country oraegs examined in depth. In fact,
some of the previously mentioned papers can be considesedstiadies. There are case studies
of the effect of armed conflict in Nicaragua (DiAddario, 199¥epal (Kumar, 2003) and Sri
Lanka (Arunatilake, Jayasuriya and Kelegama, 2001). Chasles have also been used in
order to study the economic effects of terrorism in IsraalkdEein and Tsiddon, 2004) and
Spain (Enders and Sandler, 1991 and 1996). There are alsmpesof case studies of the
economic effect of conflicts in specific sectors such as tfeeedf the 9/11 terrorist events on
airline stocks (Drakos 2004) and Chicago real estate (Abadd Dermisi 2008 and Dermisi
2007).

7.2 Comparative case studies

Comparative case studies are often used by researchergltotbe effect of events or policy
measures on aggregate units such as regions or countriegyolhin these studies is to esti-
mate the evolution of outcomes (such as average incomeg ¢etas, etc.) for a unit affected
by an event and compare it with the evolution of a control grduis often the case that there
is not a single control unit with the same characteristicghefunit exposed and therefore a
combination of control units is a better comparison grougntany single unit. A particular
way of carrying out this comparison is the synthetic contnethod suggested by Abadie and
Gardeazabal (2003) to estimate the economic impact ofrieman the Basque Country econ-
omy. Using a synthetic control method, Abadie and GardeslZabmed a comparison group
as a combination of other Spanish regions that were “sitrilararious economic dimensions
to the Basque Country economy in the period prior to the upgisf terrorism. The synthetic
control method can be easily describe as folléwiset J be the number of available control
regions andV = (wy,...,w3) a vector of non negative weights which sum to one. Xgbe a
(K x 1) vector of pre-conflict values df growth predictors. LeX; be a(K x J) matrix which
contains the values of the same variables forXip@ssible control regions. L&t be a diago-
nal matrix with nonnegative components. The values of thgalal elements d&f reflect the
relative importance of the different growth predictors.e Mector of weight&V* is chosen to
minimize (Xo—X{W)'V (Xo — X{W) subject tow; >0 (j=1,2,...,J) andw; +...+wj = 1. Let

Y1 be a(T x 1) vector whose elements are the per capita GDP of the Basquetr@aluring
the post-treatment period values of the outcome for theiconfiit. LetYp be a(T x J) matrix
which contains the values of the same variables for the cbrggions. The per capita GDP of
the synthetic Basque Country was computedljas- YoW*. Therefore the per capita GDP loss
due to terrorism i&; — Y;". Using this procedure Abadie and Gardeazabal estimatedhda
comparison yielded a 10% annual per capita GDP loss overyea0period.

4See Abadie, Diamond and Hainmueller 2008 for a more detaitpthnation of the method.
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