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A consumer-choice theoretical model is developed to test the regional effects of terrorism on competi-
tors’market shares in the tourism sector where involved countries enjoy significant tourism activities but are
subject to a high frequency of terrorist attacks. Using data for three Mediterranean countries—Greece,
Israel, and Turkey—for the period from January 1991 to December 2000, results show significant own and
spillover effects of terrorism on market shares. Terrorist incidents are decomposed to better identify the
impacts of terrorism on tourism. Significant contagion effects of terrorism on market shares in the region are
documented, as is evidence of the effect of terrorism on the substitutability between countries.
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I nternational tourism is one of the world’s largest industries, and many small, open
economies rely heavily on tourism revenues as a major source of foreign exchange
earnings. In addition to such direct benefits, tourism is also a source of foreign direct
investment (FDI) in many developing countries. Terrorism may hurt tourism by reduc-
ing tourist arrivals. Over time, continued terrorist attacks may also significantly reduce
FDI. Besides such direct costs, indirect costs of terrorism include additional advertis-
ing expenses necessary to attract new or more tourists, reconstruction costs for dam-
aged tourist facilities, and security enforcement expenses to lessen terrorist threats.
Major airports in Europe and the Mediterranean region, for example, have made costly
improvements in security in response to growing terrorist attacks. Most insurance
companies now exclude coverage for potential losses due to terrorist-related cases
(Hall 1995). This exclusion also increases the cost of terrorism, as firms may pass the
additional costs on directly to tourists.
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Terrorism is expected to have detrimental effects on tourist arrivals, especially in
countries with significant and frequent terrorist incidents. In this study, we focus on
three countries in the Mediterranean region with a high incidence of terrorism: Turkey,
Israel, and Greece. Turkey has been facing several terrorist organizations, including
the Islamic Great Eastern Raiders/Front, Kurdistan Worker’s Party (PKK), and Turk-
ish Workers’ and Peasants’ Liberation Army (TIKKO). Periodic bomb attacks and
shootings by PKK and others during the 1990s have been part of daily life in Turkey. In
one such attack, a woman set off a bomb outside an army barracks in East Turkey in
December 1998, killing herself and a passer-by and seriously injuring 22 people. A
month earlier, a bomb exploded on a bus in central Turkey, killing 4 passengers and
injuring 17, and a PKK suicide bomber killed herself with a bomb strapped to her body,
killing 6 people outside a police station in southeast Turkey. These attacks came as a
response to the arrest in Italy of the PKK leader, Abdullah Ocalan, in November 1998.
According to Hall (1995), the number of tourists from the United Kingdom alone was
expected to decline by 20% as a result of the threat of Kurdish terrorism in Turkey.1

This figure is quite significant, given that the tourism sector accounts for about 25% of
Turkey’s foreign currency earnings (Hall 1995).

In addition to regular attacks by the PKK and others, Turkey recently has been sub-
ject to new terrorist incidents because of the political instability in the region. For
example, in May 2001, hostages were taken by 12 gunmen at a five-star, Swiss-owned
hotel in Istanbul to protest Russian military action in Chechnya. This added to the
growing concern for Turkey’s tourism industry, which hosted 10 million tourists who
brought $8 billion into Turkey’s economy in 2000 (Toros 2001).

At the same time, the Middle East conflict has likely disturbed the tourism sector
activities in Israel. On February 14, 2001, a Palestinian driver crashed into a group of
soldiers and civilians waiting at a bus stop south of Tel-Aviv, killing 8 and injuring 20.
A bomb on an urban bus injured 14 people in Tel-Aviv on December 28, 2000. The
explosion occurred in the vicinity of the Israel diamond center. In analyzing the impact
of recent incidents on economic activity in Israel, Sylvia Piterman, director of the For-
eign Currency Department at the Bank of Israel, argues “the most immediate and the
strongest effects of the [terrorist] events is that on tourism” (2000, 1).

Greece is a third country that has been subject to significant terrorist incidents in
recent years. On June 8, 2000, two gunmen on a motorcycle shot British Military
Attaché Brigadier Stephen Saunders. Four bombs exploded in central Athens to pro-
test against a visit to Greece by President Bill Clinton on November 10, 1999. A month
later, on October 4, 1999, three gasoline bombs were thrown at a McDonald’s restau-
rant close to Athens.

We focus on these three countries for several reasons. First, tourism revenues con-
stitute an important part of gross domestic product (GDP) in each country. Second,
these countries enjoy an important world market share in terms of tourist income
receipts. For example, in 1999, Turkey, Greece, and Israel had a world market share of
1.8%, 3.2%, and 0.6% of tourist arrivals, respectively (World Tourism Organization
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1. It is important to note that Hall (1995) provides no empirical estimates to support his figures. In
this sense, his analysis is purely descriptive.
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2001). Third, as suggested by examples given above, these countries have become the
center of frequent terrorist activities by certain organized terrorist organizations dur-
ing the past decade, including the PKK activities in Turkey, the Middle East conflict in
Israel, and left extremist groups such as the N17 in Greece. As such, these countries
offer a unique laboratory for studying the impacts of terrorist activities on the tourism
sector.

Looking forward, empirical findings presented in this study justify our concerns
that terrorism hurts tourism. More important, we find that some countries in the Medi-
terranean region may gain from the problems of their neighbors, as some tourists sub-
stitute away from high-risk places toward low-risk locations as the intensity of terrorist
incidents increases in a given country. The findings developed here are of practical use
for policy makers to design effective, regionwide strategies against terrorism.

This study is organized as follows. In the following section, we provide a brief
review of the literature and outline our major contributions. In the third section, we
develop a theoretical framework to motivate our empirical methodology, which is
described in the fourth section. Empirical findings are reported in the fifth section. The
final section discusses the policy implications of our findings and concludes the study.

LITERATURE REVIEW

The literature on the impact of terrorism on tourism is scant.2 To the best of our
knowledge, there are only two studies, Enders and Sandler (1991) and Enders,
Sandler, and Parise (1992), that provide empirical evidence on the link between terror-
ism and the tourism sector for a sample of European countries. Using monthly data
from 1970 to 1988 and employing a vector autoregressive analysis (VAR), Enders and
Sandler find a significant negative impact of terrorism on tourism in Spain. Enders,
Sandler, and Parise study a large sample of European countries during the period from
1974 to 1988. Employing an autoregressive integrated moving average (ARIMA)
technique with a transfer function and constructing a forecasting model for the share of
tourism, they observe that terrorist incidents have an adverse effect on tourism reve-
nues in Europe and that tourists substitute away from some countries to others to mini-
mize the risk of experiencing terrorist incidents. Our evidence is consistent with their
finding.

Our study differs from these earlier studies in a number of significant ways. First,
we extend the influential work of Enders, Sandler, and Parise (1992) by testing the
cross-country effects of terrorism on tourist arrivals in the Mediterranean region,
which has had a growing number of terrorism incidents. In particular, we assess the
importance of location of terrorist incidents (urban vs. rural) and the intensity of the
incidents on tourism activities. We also provide new evidence from other countries

Drakos, Kutan / EFFECTS OF TERRORISM ON TOURISM 623

2. There have been many influential empirical studies that examine the impact of terrorism from dif-
ferent perspectives. Atkinson, Sandler, and Tschirhart (1987) present empirical evidence that increases in
bargaining costs lengthen a terrorist incident. Enders and Sandler (1993) investigate the effectiveness of sev-
eral terrorist-thwarting polices undertaken during the 1970s and 1980s. Holden (1987) tests for the effects of
previous successful hijackings on the subsequent rate of hijacking attempts.
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(Israel and Turkey) on the effects of terrorism on regional tourist competition. Coun-
tries such as Israel and Turkey have not been investigated in the literature despite the
growing intensity of terrorist incidents and the critical role that the tourism sector plays
in these countries.

Second, our theoretical framework accommodates the testing of other interesting
hypotheses. For example, we test whether the competition between the three countries
could be approximated by a zero-sum game. In other words, we test whether a declin-
ing market share due to terrorist incidents (when such a relationship exists) is diffused
into the country’s competitors’ shares at a one-to-one rate.

Third, we provide evidence from the 1990s, whereas the earlier studies cover data
from the 1970s and 1980s. This fresh evidence is important, because the intensity of
terrorist incidents has increased during the past decade in particular, especially in Tur-
key and Israel. More important, terrorist incidents have taken place more in urban
areas than in rural locations in terms of suicide bombs. Therefore, it is important to
examine whether the location (urban vs. rural) and the intensity of terrorist incidents
have different impacts on tourists’ decision-making process.

Fourth, we allow for the effects of terrorism on others’market shares in the region.3

To do so, we use Italy in our empirical and theoretical framework as a control country,
representing the rest of the Mediterranean region.

Finally, we use a more suitable estimation methodology, namely, the seemingly
unrelated regression (SURE) method (Zellner 1962), allowing for both the immediate
(contemporaneous) and lagged (adjustment) effects of terrorism events on tourism.
The SURE method has an important advantage over the previously employed models
in that it accounts for the cross-country correlations of disturbances in individual mod-
els. This issue becomes more important when the individual sectors studied are
expected to be highly substitutable, as in our case. On the other hand, the VAR
approach allows for the impacts of terrorist incidents with a delay. Our SURE model
incorporates the delayed effects of terrorism on market shares. Enders and Sandler
(1993) also use a VAR model along with an intervention analysis to evaluate the effec-
tiveness of antiterrorism policies in the United States.

THEORETICAL FRAMEWORK

Our analysis focuses on the effects of terrorism on tourism competition in the Medi-
terranean by testing for the interaction between three of the most popular tourist desti-
nations in the region: Greece, Israel, and Turkey. In particular, we explore the impacts
of terrorism, measured by the number of terrorist attacks (TA), on the dynamics of the
relative market share of each of the countries. Our theoretical framework extends the
consumer choice approach employed by Enders, Sandler, and Parise (1992).4
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3. Because of lack of data for the whole Mediterranean region, we have chosen Italy as a proxy for
representing tourist activities in the rest of the region. The significance of adding Italy in our framework is
discussed in the following section.

4. The theoretical framework on terrorism-related issues in the literature is growing. Many studies
have applied formal modeling such as game theory and constrained optimization techniques to a variety of
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We assume a three-way competition, where we ignore the effects running from/to
other countries. However, if we were to define relative market shares that would add up
to unity, this would guarantee that there will always be gross substitutability between
at least two countries in a deterministic way.5 To avoid any spurious correlations, we
augment the tourist destinations under consideration by including Italy.6 Although we
do not model Italy’s market share per se, it plays the highly significant role of the
“safe” benchmark.7 Thus, for each month the (total) market consists of the sum of the
number of tourists entering the four countries. The relative market share of each coun-
try is defined as the ratio of that country’s number of tourists to the total market.
DefiningTB,t, TG,t, TT,t, andTI,t as the number of tourists visiting Italy (the benchmark,
B), Greece, Turkey, and Israel, respectively, at timet, we can express the total market,
Mt, as

Mt = TG,t + TT,t + TI,t + TB,t, (1)

and the relative market share at timet, Sj,t, is defined as

S
T

Mj t
j t

t
,

,= ,
(2)

wherej = Greece, Turkey, Israel, and Italy.8

In our model, tourists, as consumers, take terrorism into account in their spending
decisions. Following earlier work, we assume a two-stage budget framework in which
rational consumers make a spending decision between tourist and other activities
based on a price index for tourism and the prices of other goods and services. In the first
stage, consumers determine their total spending on all tourism-related activities, sub-
ject to a given budget constraint. In the second stage, they divide their expenditures on
tourism among countries to be visited. Any increase in terrorist incidents in a particu-
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issues. Influential studies include applications to negotiation responses (Atkinson, Sandler, and Tschirhart
1987; Lapan and Sandler 1988), retaliatory reactions of governments (Lee 1988), resource assignment for
thwarting terrorism (Sandler, Tschirhart, and Cauley 1983; Im, Cauley, and Sandler 1987), the choice of tar-
gets by terrorists (Sandler and Lapan 1988), and the prey-predator aspects of terrorism (Feichtinger et al.
2001).

5. Gross substitutabilityis broadly defined as a negative correlation between marker shares. More
discussion of this can be found in the fourth section.

6. Based on 1999 figures, Italy is ranked as the fourth tourist destination in the world, with a market
share of about 10% in terms of tourist arrivals (World Tourism Organization 2001).

7. To be precise, “safer” when compared to the three countries considered. During our sample period,
there were only eight incidents, resulting in one dead and a few injuries. In contrast, as Table 1 indicates, ter-
rorist incidents in other countries were about 3 to 5 times higher.

8. One could argue that the market share would be affected by “nominal” exchange rates. As Enders,
Sandler, and Parise (1992, footnote 5) argue, the key issue is the relative price of tourism. Nominal variables
therefore cannot be used to represent relative prices. Our dependent variable is a real variable, and therefore
we need to rely on real variables. However, Enders, Sandler, and Parise argue that using “real” exchange rate
data as a proxy for the relative price of tourism may not be satisfactory. They correctly point out that tourism
shares are stationary, whereas real exchange rates are nonstationary, and it is therefore not appropriate to
regress a stationary variable against nonstationary series. In addition, they argue that available real exchange
rate series are heavily weighted toward manufactures instead of tourism services. For these reasons, we do
not use real exchange rates in our estimations.
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lar country, causing a relatively higher risk, brings about a standard substitution effect
from this country to those of low-risk locations, including Italy.

We assume that each country’s market share depends on a set of state variables (X),
including country-specific variables such as infrastructure, level of services, weather,
and amount of available endowment used to market tourist services. Although these
state variables are bound to be critical for a country’s market share, we take them as
given, because our focus is on the effect (if any) of terrorism, which we introduce as an
exogenous shock in the system. In particular, we assume the following setup:

SG = fG(XG|TA)

ST = fT(XT|TA)

SI = fI(XI|TA)

SG + ST + SI + SB = 1

TA = TAG + TAT + TAI, (3)

wheref is a continuous, differentiable function andSrepresents each country’s market
share at timet. We measure the effect of domestic terrorism on each country’s share by
the first derivative off with respect toTA, the number of terrorist incidents.9 For in-
stance, for the case of Greece, it would be

∂
∂

S

TA
gG

G

= , (4)

whereg is a constant that captures the effect of domestic terrorism on Greece.
We next discuss the importance of considering Italy as the benchmark in our model.

This allows the decision makers (tourists) to have two distinct choices, depending on
the level of their risk aversion. According to our hypothesis, an increase in terrorist
attacks in one country (higher level of risk) induces two alternative outcomes. It might
result in a substitution effect whereby tourists substitute away that country’s services
toward one of its competitors, provided they are gross substitutes, or they could switch
away from the risky destination in favor of the safe one, Italy in our case.10

For a given level of risk aversion, moderate increases in a tourist destination’s riski-
ness might trigger a substitution effect among risky destinations, whereas a significant
increase in the perceived riskiness could result in a discrete change in the consumer’s
decision in favor of the safe destination. Similarly, for a given level of destination riski-
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9. Our framework explores the effects of terrorism only in terms of market share. It should be noted,
however, that terrorism might affect other aspects of the quantity demanded, such as the average length of
stay. The unavailability of data on the average length of stay precludes us from explicitly testing for such
effects.

10. This setup parallels the mean-variance principle in portfolio analysis, where one considers risky
assets versus riskless assets. We thank Dimitris Georgarakos for pointing out to us the similarity.
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ness, changes in attitude toward risk11 (risk aversion) might produce the same set of
alternative outcomes, depending on the size of the change.

Thus, once the first stage of decision-making process has been completed (that is,
whether to visit “risky” destinations at all), the overall effect of a terrorist incident, say
in Greece, would have a direct effect on Greece (given by equation [4]) with three indi-
rect effects on Turkey and Israel and Italy. More formally, the total effects of a terrorist
incident in Greece would be

∂
∂

∂
∂

∂
∂

∂
∂

∂
∂

∂S

TA

S

S

S

TA

S

S

S

TA

SG

G

T

G

G

G

I

G

G

G

+






 +







 + B

G

G

GS

S

TA
g t i b

∂
∂

∂






 = + + + ,

(5)

whereg, i, andt capture the effect of Greek terrorism on Greece (own effect), as well as
on Israel and Turkey, respectively.12 Finally,b captures the effect on Italy’s share (the
benchmark). The cross-country derivative represents the spillover effects, where ter-
rorism in one country affects tourism flow of its competitors.

Using this framework, we can draw useful conclusions on a regional level. If we
define ∂

∂
RS
TAi

as the net regional effect of terrorist activity in countryi, then it is easy to
show that the following holds:

∂
∂

∂
∂

∂
∂

RS

TA

MS

TA

MS

TAi

i

i

j

ij
j

N

= +
=
≠

∑
1
1

,
(6)

whereN is the total number of countries considered in the region. We expect∂
∂
MS
TA

i

i
, the

own effect of terrorism, to be negative, whereas the terms in the summation could be
either positive or negative. A positive cross-derivative implies that substitutability be-
tween tourist services exists, whereas a negative derivative would imply negative re-
gional effects in the form of outflow from the region. Furthermore, we observe that∂

∂
RS
TAi

is zero when the own effects of terrorism are counterbalanced by the spillover effects
(cross-country effects), which indicates no overall regional effect but simply a change
in relative market shares in the form of tourism shifts from one country to another,
which provides evidence of a zero-sum game. If, on the other hand,∂

∂
RS
TAi

turns out to be
negative, then we would have established a negative net regional effect, indicating a re-
gional loss of market share (toward safer destinations) due to terrorist activity. This re-
gional loss of market share is compatible with and without intraregional changes of
relative shares. Thus, we are predominantly interested in investigating whether terror-
ism affects competition. In other words, we test whether domestic terrorism affects do-
mestic market share or, more formally, whether

∂
∂

S

TA
j

j

≠ 0.
(7)
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11. From a modeling approach, this case is less appealing because one would require stability of pref-
erences. However, we feel it is worth mentioning.

12. Of course, similar decompositions can be defined for Turkey and Israel.
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A natural extension of this model is to test for the direction of substitution, that is, to
test, for instance, whether a decline in Greek market share results in increases in both
its competitors’ shares or only one of them. In other words, we test whether

∂
∂

∂
∂

∂
∂

∂
∂

S

S

S

TA

S

S

S

TA

T

G

G

G

I

G

G

G







 ≠







 ≠

0

0

or

.

(8)

In addition, we test whether the three-way competition between the countries is a
zero-sum game. More formally,

∂
∂

∂
∂

∂
∂

∂
∂

∂
∂

S

TA

S

S

S

TA

S

S

S

TA
G

G

T

G

G

G

I

G

G

G

+






 +







 = 0.

(9)

Finally, from an econometric point of view, a negative effect of terrorism on a coun-
try’s share does not necessarily increase its competitors’ shares, because it might be
absorbed by the benchmark’s share, which would not affect competition between the
risky destinations, at least in the way defined in our context.

In the following section, we present a more complete description of the hypotheses
to be tested and explain our econometric methodology.

EMPIRICAL SPECIFICATION AND HYPOTHESES

DISAGGREGATING TERRORIST INCIDENTS

The number of terrorist incidents within a given month,TAt, as a measure of terror-
ist activity, is rather crudely aggregated. Thus, we disaggregate our information set on
terrorist incidents to test whether a particular geographic location in which a terrorist
attack takes place (urban vs. rural) and/or the intensity of the attacks, measured by the
number of fatal casualties, affect tourism differently. To capture any potential differen-
tial effects with respect to the location of the incident and its intensity, we adopt the fol-
lowing estimation strategies.

Conditional13 on the occurrence of a terrorist incident, we define the following two
geographic dummies:

GD1 = 1 if the incident took place in an urban incident, 0 otherwise
GD2 = 1 if the incident took place in a rural area, 0 otherwise
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13. Conditional in the sense that these dummies are operational only in the occurrence of a terrorist
incident. A third (fourth) dummy for the cases of location (intensity), which takes the value of 1 when no ter-
rorist incident took place and 0 otherwise, is also defined but excluded to avoid the traditional
multicollinearity problem.
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Additionally, to capture the effects of the intensity of the attack, we define the follow-
ing three intensity dummies:

ID1 = 1 if there were no casualties, 0 otherwise
ID2 = 1 if the number of casualties was less than or equal to three, 0 otherwise
ID3 = 1 if the number of casualties was greater than 3, 0 otherwise

ESTIMATING THE EFFECTS OF INTENSITY

The empirical specification we adopt is a system of three equations, one for each
country in our sample, where we allow terrorist activity to affect tourism share both
immediately (contemporaneous) as well as with a time delay (lagged). In particular,
we estimate a system, disaggregating terrorist activity in terms of intensity in the
following form:

The parametersλ, δ, andθ capture the effects of the disaggregated terrorist activity on
market share (λ the effects on Greece,δon Israel, andθon Turkey), where the identifi-
ersG, I, andT correspond to the three countries; whereas the indexj runs from 0 to 3
and stands for the time lag (where 0 implies that we also consider the contemporaneous
effect of terrorist activity); and finally the numeric identifier stands for the intensity
level (1-3). For example, the parameterλ l

T , 2 refers to the effects on Greece (λ), of ter-
rorism activity in Turkey, and of intensity 2, lagged one period.

We test the following hypotheses to measure the effects of the intensity of terrorism
on market share.

Hypothesis 1a:Domestic terrorist activity (decomposed in terms of intensity) does not exert
any impact on the demand for tourist services and therefore does not have an effect on
domestic market share in tourism.

H j
G

j
G

j
G

j
I

j
I

j
I

j
T

j
T

0
1 2 3 1 2 3 1 2: , , , , , , , ,λ λ λ δ δ δ θ θ= = = = = = = = = ∀θ j

T j, ,3 0
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To be more precise, we test not only whether domestic terrorism exerts (negative)
impact on domestic market share but also whether the level of intensity matters, allow-
ing a lagged structure. One would expect that domestic terrorism would exert a nega-
tive impact on the demand for tourist services in a particular country. Having this as a
starting point, our decomposition could potentially shed more light on the issue, for
instance, whether the negative impact increases with the intensity of attacks.

Hypothesis 1b:The effect of domestic terrorism (decomposed in terms of intensity) on
domestic market share is uniform across countries for given level of intensity for all lags.

H

H

j
G

j
j
I

j
T

jj

j
G

j

0
1

0

3
1 1

0

3

0

3

0
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3

:
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, , ,

,

λ δ θ

λ δ

= ==

=
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∑

= =

= j
I

j
T

jj

j
T

j
j

G
j
I

j

H

, ,

, , ,:

2 2

0

3

0

3

0
3

0

3
3 3

0

3

=

= =

==

= =

∑∑

∑ ∑

θ

θ λ δ
j =
∑

0

3

Conditional on rejecting Hypothesis 1a, we investigate whether there is uniformity
across countries, which would imply an underlying common way in which domestic
terrorism affects domestic tourism.

Hypothesis 2:Terrorist activity does not have any spillover effects. Hence, terrorist activity
(decomposed in terms of intensity) in one country does not affect its competitors’market
shares.

H jj
G

j
G

j
G

j
G

j
G

j
G

0
1 2 3 1 2 3 0: ,, , , , , ,δ δ δ θ θ θ= = = = = = ∀

(Greece’s terrorism has no spillovers.)

H jj
I

j
I

j
I

j
I

j
I

j
I

0
1 2 3 1 2 3 0: ,, , , , , ,λ λ λ θ θ θ= = = = = = ∀

(Israel’s terrorism has no spillovers.)

H jj
T

j
T

j
T

j
T

j
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j
T

0
1 2 3 1 2 3 0: ,, , , , , ,λ λ λ δ δ δ= = = = = = ∀

(Turkey’s terrorism has no spillovers.)
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(Joint test that domestic terrorism in Greece, Israel,
and Turkey does not have any spillover effects.)

Apart from any direct effects of terrorist activity on market share, we also consider
indirect effects, which would take the form of spillovers where terrorist activity in one
country would affect the market share of its competitors. This indirect effect could be
either positive or negative in terms of the sign of relevant parameters. A positive sign
would provide evidence for substitutability between the countries’tourist services. For

630 JOURNAL OF CONFLICT RESOLUTION

 at SAGE Publications - Full-Text Collections on December 16, 2008 http://jcr.sagepub.comDownloaded from 

http://jcr.sagepub.com


instance, if a higher level of terrorist activity in Turkey resulted in a higher market
share for Greece, then the two countries’tourist services would be viewed as gross sub-
stitutes by tourists. On the other hand, a negative sign would imply that a higher level
of terrorist activity, say in Turkey, would reduce Greece’s market share. Clearly, the
latter would contradict the notion of substitutability. The explanation of this seemingly
paradoxical case is easy and, as it turns out, very intuitive as well. Recalling that we use
the market shares by allowing for a safe destination (Italy), there is scope both for sub-
stitution and also negative effects, provided that the lost market share represents an
outflow from the risky destinations to the safe one. In other words, it is perfectly
admissible that for some given level of intensity of terrorist activity, decision makers
(tourists) shift their demand between risky destinations, whereas after the intensity
reaches some threshold, they shift their demand away toward the safe destination,
hence reducing market shares of the risky destinations as a whole.

ESTIMATING THE EFFECTS OF GEOGRAPHIC AREA (LOCATION) OF ATTACKS

The second system we estimate disaggregates terrorist activity in terms of location
(geographic are of attacks), which takes the following form:

MS MS GD ui t i i i t j
i

t j
i

i t
ji

, ,
, ,

,= + + +− −
=

−

=
∑∑α φ γ1

2 2

0

3

1

3 (11)

The sets of parametersγ j
i ,1andγ j

i , 2have similar interpretations as in the previous
section. We test the following hypotheses, which are a simple adaptation of those
tested in the case of intensity:14

Hypothesis 3:Domestic terrorist activity (decomposed in terms of location) does not exert
any impact on the demand for tourist services and therefore does not have an effect on
domestic market share in tourism.

Hypothesis 4:Terrorist activity does not have any spillover effects. Hence, terrorist activity
(decomposed in termsof location) inonecountrydoesnotaffect itscompetitors’marketshares.

EMPIRICAL RESULTS

DATA

We use monthly data on the number of tourist visits for the period from January
1991 to December 2000, with 120 data points for each country. The choice for the sam-
ple period is dictated by data availability. Data end in December 2000, because tourism
statistics are published with a significant lag.

The Greek and Israeli National Tourism Organizations kindly provided tourism
data. Turkish data were retrieved from the Data Delivery System (DDS) of the Central
Bank of Turkey, whereas data for Italy were obtained from the National Statistical
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Institute (Instituto Nazionale Di Statistica). Data on terrorist attacks were obtained
from the International Terrorism Database (ITD) of the International Policy Institute
(http://www.ict.org.il/). The terrorist incidents considered in our analysis are summa-
rized in Table 1.

Bombing and suicide bomb attacks dominate the terrorist incidents reported in
Table 1. Shooting between terrorists and military are particularly evident in Israel. The
rest of the incidents are unevenly distributed across the countries. Turkey faces diversi-
fied terrorist incidents, whereas a narrower type of incidents, such as bombings, setting
of incendiary devices, and rocket attacks take place in Greece. Israel has the highest num-
ber of incidents, whereas Greece and Turkey share a similar number of terrorist actions.

We expect that our tourism series has a strong seasonal component and might even
contain a seasonal unit root. In such cases, the standard practice is to seasonally differ-
ence the series to remove the seasonal stochastic trend and consequently induce
stationarity. However, given our relatively small sample, resorting to such seasonal
differencing is “costly” in terms of the loss of degrees of freedom. Bearing this in
mind, we are sensitive to evidence of residual nonwhiteness. Especially, we carefully
monitor the residual autocorrelation to pick up higher degrees of persistence in residu-
als that would indicate spuriousness of our regression model. We therefore estimate the
system of equations of model (9) by employing the seasonally adjusted market shares.

ESTIMATION RESULTS

Intensity of Attacks

Before we test the formal hypotheses, it would be fruitful to go into some detail and
discuss the individual parameter estimates. Table 2 summarizes the results in an
orderly manner to assist the reader. For space considerations, we do not report the full
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TABLE 1

Terrorist Incidents

Type of Incident Greece Turkey Israel

Bombing 17 14 24
Shooting 3 9 37
Kidnapping 0 5 4
Incendiary device 2 1 0
Rocket attack 4 2 0
Hijacking 0 4 0
Arson 0 2 0
Suicide bomb 0 4 29
Car bomb 1 4 13
Knife attack 0 0 22
Hand grenade 0 2 3
Other 0 2 6
Total 27 49 138
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results here.15 Let us begin with some general observations regarding the overall esti-
mation results (White 1981). The model performs adequately both in terms of explana-
tory power and the whiteness of residuals. A common feature for all three-country

Drakos, Kutan / EFFECTS OF TERRORISM ON TOURISM 633

TABLE 2

Summary of Findings for Intensity

Dependent Variable:
Market Share (Seasonally Adjusted) of Terrorist Activity with Significant Effects

Greece
Effects of own terrorism

Incidents in Greece with more than 3 fatal causalities, 0 lag –5.38 (.07)
Incidents in Greece without fatal causalities, lag 1 –1.57 (.03)
Incidents in Greece with 1 to 3 fatal causalities, lag 1 –2.07 (.01)
Sum –9.02

Effects of foreign terrorism
From Israel to Greece

Incidents in Israel with more than 3 fatal causalities, 0 lag –1.63 (.03)
Incidents in Israel without fatal causalities, lag 1 1.95 (.01)
Incidents in Israel with 1 to 3 fatal causalities, lag 2 –2.02 (.00)
Incidents in Israel without fatal causalities, lag 3 2.16 (.02)
Sum 0.46

From Turkey to Greece
Incidents in Turkey with 1 to 3 fatal causalities, 0 lag 2.24 (.05)
Incidents in Turkey with more than 3 fatal causalities, 0 lag –3.01 (.03)
Incidents in Turkey without fatal causalities, lag 3 1.59 (.02)
Incidents in Turkey with more than 3 fatal causalities, lag 3 –3.05 (.04)
Sum –2.23

Israel
Effects of own terrorism

Incidents in Israel with more than 3 fatal causalities, 0 lag –0.36 (.02)
Incidents in Israel with more than 3 fatal causalities, lag 1 –0.31 (.05)
Sum –0.67

Effects of foreign terrorism
From Greece to Israel

Incidents in Greece with 1 to 3 fatal causalities, lag 3 0.75 (.01)
Sum 0.75

Turkey
Effects of own terrorism

Incidents in Turkey without fatal causalities, 0 lag –0.94 (.00)
Incidents in Turkey with 1 to 3 fatal causalities, 0 lag –1.21 (.02)
Incidents in Turkey with more than 3 fatal causalities, 0 lag –1.70 (.01)
Incidents in Turkey with more than 3 fatal causalities, lag 1 –1.36 (.04)
Sum –5.21

Effects of foreign terrorism
From Greece to Turkey

Incidents in Greece with 1 to 3 fatal causalities, lag 1 2.07 (.00)
Sum 2.07

NOTE: All data in parentheses denotep values.

15. The full set of results is available upon request from the authors.
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equations is the strong first-order positive dependence of market share. The relevant
parameter estimates are .24 (pvalue = .00) for Greece, .72 (pvalue = .00) for Israel, and
.67 (p value = .00) for Turkey.

Two findings become apparent after a closer inspection of the results in Table 2.
First, we find significant own and spillover effects of terrorist activity on market
shares. Second, these effects are far from being simple and linear in a sense. In fact, as
we will show, they are rather complex, indicating a range of channels via which terror-
ism may affect tourism.

Starting with Greece and the effects of own terrorist attacks in Table 2, we conclude
that terrorist attacks of low intensity (level 1) exert a negative impact on Greece’s share
with one-period lag. We see similar effects of terrorist attacks of medium intensity
(level 2). Finally, attacks of high intensity (level 3) also have a negative but an immedi-
ate impact (without any lag). The estimated total effect of domestic terrorism in Greece
is a loss in market share of about 9.02%. Note that the incidents of high intensity (level
3) carry a larger coefficient (–5.38). However, in our sample, we have only one inci-
dent of high intensity,16and therefore one could view this as a one-off effect. Excluding
this incident, the total effect on Greek share is estimated to be a loss of 3.64%.

Moving to the spillover effects, that is, the impact of terrorism taking place in other
countries on Greek tourism, we see in Table 2 that terrorist activity of low intensity
(level 1) in Israel induces a significant substitution effect toward Greece. In contrast,
attacks of medium (level 2) and high (level 3) intensity exert a significantly negative
impact on Greece. This finding implies that risk-averse decision makers (tourists) shift
their demand away from risky destinations and toward safer ones (in our case, Italy).
The overall effect on Greece’s market share from terrorist activity in Israel is a signifi-
cant substitution of about 0.5% gain. Focusing on the spillover effects of terrorism in
Turkey on Greek tourism, we reach a similar conclusion. In particular, attacks of both
low and medium intensity induce a substitution effect, thereby resulting in an increase
in Greece’s market share, whereas very intensive attacks (level 3) result in a signifi-
cantly negative effect on Greece. This evidence further confirms the shifting of tour-
ism flow from the region as a whole toward safer destinations when the level of terror-
ist activity crosses a critical threshold. The net effect on Greece of regional terrorist
activity is a loss in market share of about 2.23%.

The effects of domestic terrorism on Israel also induce a significantly negative
impact on Israel’s market share of 0.67%. In particular, attacks of high intensity appear
to affect tourism. However, the admittedly small effects may seem paradoxical. We
offer two potential explanations for this finding. First, the type of tourism flowing into
Israel is qualitatively different compared to that of Greece and Turkey. A significant
part is religion-related tourism, because Israel’s territory (basically Jerusalem) con-
tains holy sites for three major religions (Judaism, Islam, and Christianity), and there-
fore tourism flows might be relatively inelastic because close substitutes do not really
exist. A second reason for this result might be the fact that our sample covering the
1991 to 2000 period includes a prolonged period of calmness following the good cli-
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mate in Israeli-Palestinian relations.17 Looking at the spillover effects, we uncover a
significant substitution effect from Greece (medium-intensity attacks) to Israel, result-
ing in a gain of market share of 0.75%.

The market share of Turkey is sensitive to all levels of intensity. In particular, the
low-intensity attacks result in a loss of 0.94% of market share, whereas attacks of
medium and high intensity result in a loss of 1.21% and 3.06%, respectively. The total
effect of terrorist activity in Turkey is an estimated loss in its market share of 5.21%.
We also find significant spillover effects, running from terrorist activity in Greece (of
medium intensity), which results in a substitution effect that increases Turkish market
by 2.07%.

The picture emerging from the estimation on a regional level is summarized in
Table 3. We estimate the average effect of domestic terrorist activity on domestic mar-
ket share (own effect) as a loss of 3.17%. Turkey’s share (5.21%) shows the highest
sensitivity to terrorist activity, followed by that of Greece. Quite important here is the
direction of the lost market share due to own-terrorism. As discussed earlier, each
country’s lost market share could follow two avenues: it might either be directed
toward each country’s competitors (substitution) or result in an outflow from the
region as a whole. Our results suggest that given the overall loss of 9.52% of aggregate
loss in market share, only 1.05% is directed toward other destinations within our group
of countries. In other words, only 11.02% (1.05/9.52) remains within the region,
whereas 88.98% flows out of the region (toward safer destinations). Thus, we con-
clude that terrorist activity apart from the own-country effects produces a regional loss
as well due to the existing spillovers. In other words, if spillovers were operational
only in the form of substitutability, then the overall regional effect would be zero. In a
sense, regional tourism would be immune because the loss in one country’s share
would be cancelled out by another country’s gain.
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TABLE 3

Summary of Regional Effects

Greece Israel Turkey

Effects by country (point estimates)
Sum of own effects –9.02/–3.64a –0.67 –5.21
Sum of substitution effects (with Greece) — 0.75 2.07
Sum of substitution effects (with Israel) 0.46 — ns
Sum of substitution effects (with Turkey) –2.23 ns —

Regional effects (point estimates) across countries
Sum of own effects = –14.9/–9.52a

Sum of substitution effects = 1.05
Total outflow from region (sum of own effects

– sum of substitution effects) –13.85/–8.47a

a. With and without the effect of the (unique) high-intensity attack in Greece.

17. Examples are the Oslo agreement and the famous handshake between Arafat and the Israeli prime
minister.
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Hypothesis Testing: Intensity

In the previous section, we discussed the estimation results in some detail and also
provided an assessment of the findings both on the country and the regional level, uti-
lizing the information embodied in the individual coefficients. Now we extend the
analysis by conducting formal hypotheses tests based on the joint significance of
parameters to shed more light on the issues discussed earlier. The results from the
hypothesis testing for intensity of terrorist activity are reported in Table 4.

We first test the null hypothesis that own-terrorism does not exert any effect on
domestic market share, which corresponds to Hypothesis 1a, setting coefficients
across all lags and all levels of intensity equal to zero. We reject the null for Greece (p
value = .07) and Turkey (pvalue = .00) but not for Israel (pvalue = .24). We also reject
the joint test that domestic terrorism does not affect domestic tourism for all three
countries (p value = .00). These findings support our earlier observations on the basis
of individual coefficients. The only difference is that of Israel, where the joint hypothe-
sis is not rejected, although a set of individual coefficients is clearly significantly dif-
ferent from zero.

We also test the null hypothesis that terrorist activity has a uniform impact on own
market share for a given level of intensity (Hypothesis 1b). Our results suggest that
low-intensity (level 1) and medium-intensity (level 2) domestic terrorism has symmet-
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TABLE 4

Hypothesis Testing for Own Effects of Terrorism (Intensity)

Panel A: Hypothesis 1a—Own Terrorism Has No Effect on Domestic Market Share

Greece 19.76 (.07)
Israel 14.89 (.24)
Turkey 30.11 (.00)

Panel B: The Effect of Domestic Terrorism on Domestic Market Share Is Uniform across Countries for
Given Level of Intensity (All Lags)

Greece Israel Turkey

Low intensity (level 1)
Greece —
Israel 7.44 (.00) —
Turkey 2.25 (.13) 3.99 (.04) —

Medium intensity (level 2)
Greece —
Israel 2.86 (.09) —
Turkey 5.90 (.01) 6.10 (.01) —

High intensity (level 3)
Greece —
Israel 0.87 (.34) —
Turkey 0.05 (.80) 6.64 (.00) —

NOTE: All data in parentheses denotep values.
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ric (and negative) effects on own market share for Greece and Turkey. Furthermore, for
high-intensity (level 3) terrorism, we cannot reject that it has symmetric effects for
Greece and Turkey, and Greece and Israel.

After investigating the own effects of terrorist activity, we now move on to the
spillover effects by testing the hypothesis that a given country’s terrorism does not
affect the shares of its competitors (corresponding to Hypothesis 2). Table 5 reports the
relevant statistics. The hypothesis was rejected for all three countries, suggesting that
spillover effects indeed exist in this three-way competition system. Having established
the significance of spillover effects, we further explore this issue by identifying the
exact channels via which these spillover effects operate. We cannot reject the null
hypothesis that significant spillover effects run from

• Turkey toward Greece,
• Israel toward Greece, and
• Greece toward Turkey.

On the basis of joint hypotheses, we thus conclude that there are not significant
spillover effects from Greece or Turkey toward Israel.

Geographic Area of Attacks

We summarize these results in Table 6. Focusing on the individual parameter esti-
mates, we see that own effects are particularly significant. For instance, for the case of
Greece, the overall effect of terrorist activity decomposed in terms of location yields a
loss of market share of 5.42%, whereas we uncover a loss of 0.57% for Israel and a loss
of market share of 1.78% for Turkey. The structure of spillover effects is not very rich.
It seems that only terrorism in Greece has spillover effects, exerting a stronger impact
on Turkey’s market share (although the net impact is zero) and also affecting positively
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TABLE 5

Hypothesis Testing for Spillover Effects (Intensity)

Panel A: Hypothesis 2—Cross-Effects of Intensity Do Not Matter (No Spillovers), Wald Test

Terrorism in Greece has no spillover effects 37.85 (.03)
Terrorism in Israel has no spillover effects 39.39 (.02)
Terrorism in Turkey has no spillover effects 38.03 (.03)

Panel B: A Given Country’s Terrorism Does Not Affect Its Competitors’Market Shares, Wald Test

Greece Israel Turkey

Terrorism in Greece — 15.22 (.22) 19.34 (.08)
Terrorism in Israel 32.71 (.00) — 7.29 (.83)
Terrorism in Turkey 31.29 (.00) 6.76 (.87) —

NOTE: All data in parentheses denotep values.
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Israel’s share (0.36%). Additionally, terrorism in urban areas (lag 2) in Israel exerts a
significantly negative impact (–2.33%) on Greece’s share. Finally, we observe that the
location of terrorist activity taking place in Turkey does not seem to matter.

We report the substitution as well as the regional effects in Table 7. The average
own effect was estimated to be 2.59%, with Greece’s share showing the highest sensi-
tivity to terrorist activity, followed by that of Turkey. The regional effect is quite large,
estimated to be a loss of 9.74% in regional market share, because spillover effects in
the form substitutability are not strong.

Hypothesis Testing: Geographic Area of Attacks

Table 8 reports the results from the hypothesis testing regarding the own effects of
terrorism (decomposed in terms of location) on tourism. For all three countries consid-
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TABLE 6

Summary of Geographic Area of Attacks

Dependent Variable: Market Share (Seasonally Adjusted)
of Terrorist Activity with Significant Effects

Greece
Effects of own terrorism

Incidents in Greece in urban locations, 1 lag –1.80
Incidents in Greece in rural locations, lag 2 –3.62
Sum –5.42

Effects of foreign terrorism
From Israel to Greece

Incidents in Israel in urban locations, lag 2 –2.33
Sum –2.33

Israel
Effects of own terrorism

Incidents in Israel in urban locations, 0 lag –0.31
Incidents in Israel in urban locations, lag 1 –0.25
Sum –0.57

Effects of foreign terrorism
From Greece to Israel

Incidents in Greece in urban locations, lag 3 0.36
Sum 0.36

Turkey
Effects of own terrorism

Incidents in Turkey in urban locations, 0 lag –0.95
Incidents in Turkey in rural locations, 0 lag –0.82
Sum –1.78

Effects of foreign terrorism
From Greece to Turkey

Incidents in Greece in urban locations, lag 1 1.19
Incidents in Greece in rural locations, lag 1 –1.19
Sum 0.0006
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ered, we find significant own effects of terrorism on tourism when terrorist activity is
coded in terms of location.

Finally, Table 9 summarizes the tests regarding the potential spillover effects. The
joint tests that a terrorist activity in a given country does affect tourism of its competi-
tors suggest that the only significant spillover channel runs from Greece, as reported in
panel A of Table 9. In panel B, we explore the exact direction of any spillover channel
by focusing on pairs of countries. We conclude that the only spillover effect is between
Greece and Turkey, which confirms the already established finding of strong links in
terms of competition between the two countries as tourist destinations.

POLICY IMPLICATIONS AND CONCLUSIONS

We examine the effects of terrorism in a regional setting. Empirical evidence indi-
cates that terrorism significantly reduces tourist arrivals. Our findings indicate the
importance of decomposing terrorist incidents into different categories to better iden-
tify the impact of terrorism on tourism. Overall, we show that the intensity of causali-
ties and geographic location of incidents have significant own and cross-country
effects on the market shares of involved countries. Future research should focus on
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TABLE 8

Hypothesis Testing for Own Effects of Terrorism (Location)

Hypothesis 3: Own Terrorism Has No Effect on Domestic Market Share

Greece 16.07 (.04)
Israel 16.53 (.03)
Turkey 22.22 (.00)

NOTE: All data in parentheses denotep values.

TABLE 7

Summary of Substitution and Regional Effects

Greece Israel Turkey

Effects by country (point estimates)
Sum of own effects –5.42 –0.57 –1.78
Sum of substitution effects (with Greece) — 0.36 0.006
Sum of substitution effects (with Israel) –2.33 — ns
Sum of substitution effects (with Turkey) ns ns —

Regional effects (point estimates) across countries
Sum of own effects = –7.78
Sum of substitution effects = –1.96
Total outflow from region (sum of own effects

– sum of substitution effects) = –9.74
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using more such disaggregated data. We also observe that there are significant conta-
gion effects present from terrorism in the region. Additionally, we document evidence
on the effect of terrorism on the substitutability between countries.

Given the significant effects of terrorism in the region, it is wise for policy makers to
establish and fund regional cooperation against terrorism by creating a multinational
organization that would foster the exchange of information, cross-border investiga-
tions, and other cooperation.18 In addition, joint military and police training exercises
against terrorist attacks can result in economies of scale and, more important, may
increase the effectiveness of security enforcement.19 As a result, regional economic
and political relationships between the involved countries would also increase. This
represents an important peace opportunity, especially for Turkey and Greece as they
experience frequent political tensions.20 However, in recent years, both countries have
made progress in improving their relationship, especially following the recent earth-
quakes in both countries. Policy makers could create peace opportunities to further
enhance the growing political and economic ties between the two countries by using
common antiterrorist strategies in the region.
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18. Following the September 11 attacks in the United States, the European Commission formally pro-
posed several EU-wide measures against terrorism, including better cross-border investigations, search and
arrest warrants, and a minimum prison term of 20 years (“EU Moves to Unify Fight against Terrorism,”Wall
Street Journal, September 24, 2001, A16).

19. Israel and Turkey already have been enjoying such an alliance since both countries signed a mili-
tary training and cooperation agreement in February 1996. This agreement provides joint military exercise
opportunities and exchange of information. This cooperation could be extended to terrorism issues.

20. For example, policy makers in Turkey can use their experience with terrorism to further improve
their relationships with EU countries and thus their chances for full EU membership. According to recent
news, the foreign ministers of EU member countries plan to discuss issues concerning terrorism with Turkey
during their regular monthly meetings. More specifically, the European Council will be informed about
recent political developments in Turkey, and it will also evaluate Turkey’s position in regards to the Euro-
pean Security and Defence Policy. Such meetings are important for Turkey to further improve her coopera-
tion between EU members (“EU Council to Meet to Discuss Turkey, Terrorism,”Turkish Daily News, Octo-
ber 8, 2001, available from http://www.turkishdailynews.com/FrTDN/latest/for.htm#f9).

TABLE 9

Hypothesis Testing for Spillover Effects (Location)

Panel A: Hypothesis 4—Cross Effects of Location Do Not Matter (No Spillovers), Wald Test

Terrorism in Greece has no spillover effects 29.85 (.01)
Terrorism in Israel has no spillover effects 20.11 (.21)
Terrorism in Turkey has no spillover effects 9.97 (.86)

Panel B: A Given Country’s Terrorism Does Not Affect Its Competitors’Market Shares, Wald Test

Greece Israel Turkey

Terrorism in Greece — 10.24 (.24) 18.27 (.01)
Terrorism in Israel 12.28 (.13) — 8.86 (.35)
Terrorism in Turkey 8.65 (.37) 1.37 (.99) —

NOTE: All data in parentheses denotep values.
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