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Terrorism Risk and Tourism

Abstract

Tourism is very sensitive to the occurrence ofaieattacks. This stands in stark contrast to
the extremely low probability of getting hurt in ant of terror. The study suggests that the
high sensitivity of tourists to acts of terror igedto substitution among tourist destinations
rather than risk aversion. This conclusion is baged structural model in which tourists
optimally choose among destinations which are pialy subject to terror activity. The
parameters of the model are estimated exploitirtg gartaining to nine major countries of
origin over a period of seven years. The estimgacdhmeters are used to perform some
counterfactual experiments which enable us to agbeselasticities of tourism with respect to
terror probabilities and visit costs. Furthermdfre welfare loss due to terror is calculated,

both to countries of origin and tourist destinasion



1. Introduction

The impact of terrorism on the tourist industry vaamatically demonstrated by the events
of September 11, 2001. The World Travel and Tou@wuncil (WTTC 2002) has estimated
that the USA lost 92 billion dollars in travel atwdirism, followed by Germany with a loss of
25 billion dollars and the UK with a loss of 20lioih. Another example is provided by Israel.
There the number of tourists dropped from 2.4 omllin 2000, to 1.2 million in 2001,
following the outbreak of the El-Aktza Intifada @ctober 2000.

The huge impact terror has on tourism stands itrasnto the actual probability of suffering
damage due to an act of terrorists, even in pladtshigh levels of terror. For example, the
probability of getting hurt by a terror attack imetUSA was 0 in 2000, and 0.0000119 in
20017 In Israel, which is regarded as a dangerous ggiiim the probability was 0.0000292
in 2000 and 0.000175 in 2001. The main purposéisfresearch is to answer why, despite
the small probability of getting hurt by a terrdtaak, the effect of a potential attack is so big.

We will try to answer this question by applyingtarglard model of decision making under
uncertainty to the choice of destinations by po&triburists. This approach is designed to
identify the impact of risk aversion on one hamnagl aubstitution effects among destinations
on the other, in order to explain the high senisjtito events which happen with very low

probability.

The theoretical literature concerning the effectsterror is rather sparse. Becker and
Rubinstein (2004) tried to find why the impact efrbr on tourism seems to be so large, given
the small likelihood of a tourist to be affecteddyerror event. They extend the usual theory
of behavior under risk by introducing “fear” intbet utility function. This extension helps

explain why the use of terror-stricken transpootatmodes, such as flights in the US, and
buses in Israel, had decreased significantly afteor attacks. Eckstein and Tsiddon (2003)
ask why terror impacts everyday life, includingrism. Based on their estimations, the wave
of terror in 2002-2003 in Israel caused a 5% desem per capita consumption and

depressed output per capita by 10% relative tteitsl absent terror. The model is driven by
the assumption that as terror increases, life besoless certain and shorter on average,

which leads to a decreased incentive to save.

! The probability is computed as the number of pedpht got hurt in terror attacks divided by theesif the
population in that country.



Empirically, the effect of terrorism on tourism Hasen extensively studied since the 1980's.
Lim (1997) summarized some of those efforts. Haveyrd one hundred papers discussing
international tourism demand models. Around 60 @erof the papers surveyed contained
different qualitative factors including terror ooljical instability. Unfortunately, the paper
does not provide details about the finding of hbbse studies. Enders and Sandler (1992)
found that terrorism (measured as the number adémts in the country) has a negative effect
on tourism and that the effect is externalizedthsd an incident in one nation acts to deter
tourism in neighboring nations. They also found: tieairists do not begin to respond to the
terrorist incident until six to nine months lat€he reason may be that it takes tourists time to
change their plans, whereby last minute canceilatido not qualify for a full refund.
Studying the Middle-East, Mansfeld (1996) conclutieat not all security events affected the
countries in the inner circle (i.e., countries theg part of the Israel-Arab conflict) and those
of the outer ring in the same way. The outer gogntries usually enjoyed positive “spill-
over“ effects, whereby tourists chose to go to ¢hasuntries instead of going to the inner ring
countries. The impact of terror on the “inner ringbuntries depended on the level of

involvement of any particular country in the event.

None of the aforementioned studies addressed tbstiqn as to why the impact of terror on
tourism seems to be so large, given the smallitiked that a tourist will be affected by a
terror event. To address this question, the cupaper develops a model in which countries
are assumed to be populated by representative naldse In each country, the household
chooses the utility-maximizing allocation of incofaetween purchasing a composite tourism
good and an all-purpose alternative good. Thiscation depends on the riskiness of the
composite tourist good. The “tourist good” itsedf in effect, a portfolio composed of a
variety of tourist destinations. Each destinatian dharacterized by a probability of
experiencing a terror attack which diminishes thiétyi derived from a visit to the terror
stricken destination. Accordingly, the household®ice among the different destinations is
affected by the extent to which these unsafe dmtsbins are substitutable by safe ones, as
well as by the household's aversion to risk. Irhsaie environment the substitutability of the
different potential destinations may potentiallypkn the seemingly excessive sensitivity to

terror events, even with moderate risk aversion.

This theoretical structure is empirically estimatesing aggregate yearly data for the years
1998-2004 The study focuses on the USA, Germany, UK, Japaance, ltaly, The

2t is not possible to find aggregate data fottadl countries in question on a monthly or quartbdgis, let
alone individual data. Furthermore, analyzing data yearly basis allows us to ignore the effectazfsonality.



Netherlands, Canada, and Belgium as countriesiginoiThese are the top tourism spenders
in per capita terms, among the countries populégdnore than 10 million people. As
destination countries we use nine countries thifiéd from recurring terror attacks: Israel,
Egypt, Spain, USA, Turkey, The Philippines, ThaillaGreece and India.

The estimated parameters reveal that the reasaihdadnigh sensitivity to events of terror is
not the high aversion to risk of the tourists, the high elasticity of substitution among the
different tourist destinations. The model’'s paraameiare used to find the optimal responses
of the representative households to some countadiascenarios. These experiments reveal
that both the own elasticities of tourism with resfpto the probability of terror events and to
the cost of visiting a given destination are negatind quite large in their absolute value. On
the other hand, the cross elasticities with respe¢he probability of terror events and the

cost of visiting a given destination are zero oaBm

Due to its properties, the model can be also ueedatry out normative analyses. As an
example, the welfare loss of an American represigataonsumer resulting from a 10%

increase in the probability of encountering a terattack in an aggregate risky tourist

destination is estimated to be equivalent to a 0@8 in U.S. GDP. On the other hand, the
loss of the terror-stricken destination countriae tb the same increase in terror probabilities
may reach up to 4% of GDP.

The rest of the paper is organized as follows. i8e@ presents the theoretical model, and
section 3 describes the data. Section 4 discubse®s$ults and the implication of the results

and section 5 summarizes the paper.



2. The Theoretical Model

We consider a country which is populated by a mgm&ative household. That household
consists of a continuum of members normalized ttyuBvery period, the household chooses
how many of its members (that is - a fraction efdize of unity) will visit different tourist

destinations, and how much of an all-purpose goasbhsume.

Let 5; denote the "number" of household members residimguntry i who visit destination j
during a given period. The household derives wutiliom the effective number of visits in
destination j. That number depends on the occuerehan act of terror. Specifically, if no act
of terror has occurred, the effective number oftyigs just §. However, if such an act has

occurred, the effective number of visits dhi , where 0 <6 < 1.

The ex-post utility enjoyed by the household iscijed to be:

18 5 x) 1 +Lagy 1
B = o /4

wherey; is an indicator taking the value of 1 if no terement takes place in destinatigrand
o otherwise, N is the number of destinations in plegtfolio, Q is the amount of an all-
purpose alternative good purchased by the househdasdthe weight of the alternative good

in the utility, iis the elasticity of substitution between touriststihations,3-1 is the

relative risk aversion parameter, anthe curvature of utility with respect to the gllirpose
good.
The household faces the following budget constraint

N
Zpﬁﬁq =Y 2
=

where y is the household’s income. The priggsienote the per-visit cost at destinatjon

That cost is specified as:

P, =m +¢d, 3



where m is the destination-specific visit cost,iglthe distance (in miles) between the country

of origin and the destination, arnggl is the mileage cost.

2.1 Optimality Conditions

We assume that each tourism destination j has laapiiity m; of being affected by a terror
event during the period. Assume for now that theeejust two potential destinations, where
destination 1 may be affected by terror the sectsstination is saféOmitting the country of
origin index, and substituting the budget constraihe representative household chooses
(non-negative) s and s in order to maximize its expected utility, addals:

1

s s
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The first order conditions are:
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These conditions determine the per capita visitthéodifferent destination ;fs In order to
maximize its utility, the representative househotinpares the marginal utility gained from
adding another unit of;s(or $ ) to the marginal cost of that unit in terms ofefgone
consumption. The two conditions reflect the faetthestination 1's marginal contribution to
utility is lower than that of destination 2's, besa destination 1 may be hit by an act of
terror. In addition, the destinations may diffetheir visit-costs.

% For parsimony, the conditions are derived for @-testination case. Generalization to N destinatitn
straight-forward.



The empirical approach is to estimate the prefergrarameters by fitting the appropriate first

order conditions to the data.

2.2 Estimation Strategy

The estimation procedure exploits panel data géars and 9 origin countries. We assume
that these data were generated by the above modkluses the seemingly unrelated

regression structure to estimate the paraméters.

To take care of the error term, it is assumedtti@relative weight of the all-purpose good in

the utility function is a random variable, spedifias follows:
a = ae" 7
with log(u)~N(0,1).

To demonstrate the implementation of the model,again use the two-destination case.
Taking logs, the above first-order conditions (5plg6) are rewritten here in the following

way:

8
E—l E—l
log(u) = log[77((d5,)* +5,")* 3*s™ + (1= m)(s/ +5,")" 57
- |Og[5] - (y_l) IOg[y - ((ml + aj1)31 + (mz + ajz)sz)] - IOg(ml + ¢d1)
9

ﬁ_]_ E—l
log(u) = log[77((d8,)" +5,")* s,/ +(U-m) * (s +5,)* "]
- IOg[E] - (y_l) IOg[y_ ((ml + W1)Sl + (mz + (ajz)sz)] - IOg(mz + ¢d2)

The estimation package finds parameter valuesothalverage set the RHS of these equations

to zero. The specific parameters that are estimatddde the elasticity of substitutiqn the

* Implementing GMM or maximum likelihood in this melcdoes not seem feasible. The seemingly unrelated
regression model can handle the cross-equationctests implied by the first-order conditions.



risk aversiorp, the weight of the all purpose goadthe curvature of utility of the all purpose

goodsy. The mileage cost parameggrand the terror loss paramedewhich determines how

much terror affects utility are set by us and ratineated.

3. Data and Descriptive Statistics

3.1 Income (y)

The real income of the representative householldeiper-capita Gross Domestic Product of
the origin country using purchasing parity excharages, expressed in 2000 U.S. dollars, as
reported by the OECD.

3.2 Probability of an Act of Terror ()

The probability of an act of terror is computedngsdata based on the Global Terrorism
Database that includes both international and domesents during the period 1998-2004.
As stated above, our preference specification d#pem the occurrence of an act of terror
during a visit to the destination. This subsectplains how the probability that a tourist

will be exposed to an act of terror with injuriagricg his visit is calculated.

Assume that the occurrence of a terror event wijilries follows a Poisson process. Let the
intensity parameter of the Poisson procésse the average number of events over a year in
any given year and country. Letdenote the probability of experiencing at least enent
with injuries during the duration of a tourist'sivito that destination. Following the above

assumption, this probability is given by:

n = (1- Prob{not experiencing a terror event duting tourist's visit}) =
1-EXP(A*duration/365)
wherel is the number of yearly terror events, and "dardtis the average length of stay (in

days) of the tourist at the destination (see AppeAjl.

3.3 Visits in Tourist Destinations (§)

The "number” of household members residing in aguntisiting destination j is computed
as the number of tourists arriving from country idestination j divided by the population of

country i (based on the Yearbook of Tourism Statsisee Appendix A).



3.4 Visit Costs (p)

The empirical investigation below necessitatesdhleulation of the costs faced by tourists
traveling to the various destinations. Such costsret directly reported. To compute this
cost, the total expenditures of international tetsriin any given destination (in 2000 U.S.
dollars) are first divided by the total number ofitists in that destination. The latter number
is measured by the number of tourists crossingéti®nal borders in some countries, and by
the number of tourists registered in their firsiqal of accommodation in othérsSince these
are expenditures incurred outside the country siience, the resulting amount is divided by
the PPP exchange rate (expressed in 2000 dokagsttthe amount in units of "real" income

that needs to be given up in any country of orfgimthe trip.

3.5 Aggregation

To make estimation feasible, the number of destinat needs to be reduced. For this
purpose, two types of composite tourist destinatidrave been constructed — a safe

destination, and terror-stricken destination(s).
3.5.1 The Safe Composite Destination

For each country of origin a single composite saéstination is constructed. The Safe
destination is based on the five safe most popdatinations of the corresponding country of
origin. For most countries the five most populestihations cover almost 60% of the tourists

originating from that country.

The list of the origin countries and their most plap destinations is detailed in Appendix B.

°All countries except France, Austria and Germanyntaourist at the borders. France, Austria anch@ery
count tourists checking in at different types af@omodations. Despite these differences in regppnactices,
it is common to treat these data as being equital®ee additional discussion at Section 5.1.2velo



3.5.1.1 Per-Capita Visits to the Destination

The per-capita number of tourists traveling toghée destination is the sum of tourists from a
given country of origin to its five most popular sti@ations divided by the size of the

population in that country.

3.5.1.2 Visit Cost

The cost per visit in the safe destination is daled as the average of the visit costs in the
five most popular destinations for each countryogin. Similarly, the distance of the safe
destination is taken to be the average of distafroes the origin country to each of the five

most popular destinations.
3.5.2 A Composite Terror -Stricken Destination

As indicated above, the complexity of the model dath restrictions necessitate a reduction
in the number of destinatioisiVe report below a case where there are two tetrimken
destinations: Israel, and a composite of all ofheror affected) destinations. We found it
useful to treat Israel separately because of itscpéarly high probability of experiencing a
terror event. Leaving Israel in the composite daedtbn would create an excessive
dependence of tourism to terror events in Israéthvts unreasonable, given the small size of

the Israeli market.

3.5.2.1 Per-Capita Visits to the Destination

The per-capita visits to the composite terror-k&it destination is the sum of tourists from
each country of origin to all terror destinationgided by the size of the population in that

country of origin.

3.5.2.2 Visit Cost

The distance and the per-visit cost of a visithte tomposite terror stricken destination are
calculated as the average of the distance and iffiecost in each of the terror-stricken

destinations.

® Remember that there is a first order conditiongfach destination. Thus it is necessary to reche@umber of
these conditions by appropriately aggregatinginiasons.



3.5.2.3 Probability of terror

The probability of encountering a terror event wirtjuries during a visit in the composite
destination is defined as the complement to enewing no terror event inany of the

destinations included in the composite.

3.6 Some Descriptive Statistics
3.6.1 Visits to Safe and Terror-Stricken Destinatins
Figure 1 gives some insight concerning the pertaapsits from the different origin countries

to the composite terror-stricken destination (idahg Israel) and the safe destination over the

sample period.



Figure 1: Per-Capita Vists
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The bars in the chart represent the average pétacapits to the terror-stricken and safe

destinations. The standard errors are represegtdtehines at the top of each bar.

According to this Figure there is a big differerinethe per capita visits from the different
origin countries to the terror-stricken destinatiand to the safe destination. There are very
few visits from the USA to the terror-stricken deation (0.01 visits per capita), while from
Canada this number is very high. This is due tof#loe that the USA belongs to the set of

terror-stricken destinations, and most Canadian®s géSA.

The standard errors are very small, especially ehiwe terror-stricken destination is

concerned.

3.6.2 Number of Terror Events and the Probability & Terror

The destinations vary from one another by the lewgtstay and the number of terror events.
As indicated above, both variables are requiredaimpute the probability of experiencing
terror. The following table compares the differéistinations regarding these variables and

the implied probabilities.



Table 1: Average Events, Visit Duration and Probabilities of Experiencing Terror

NUMBER OF
DURATION OF TERROR
DESTINATION TERROR
STAY (days) | PROBABILITY
EVENTS
11 31 0.6098
India
(2.7) (0.07) (0.0985)
0.1 10 0.039
Greece
(1.4) (0) (0.0095)
2 8 0.04
Thailand
(3) (0.19) (0.06)
8 9 0.157
Philippines
(4.9) 0.2) (0.1)
10 10 0.2295
Turkey
(6.6) (0.4) (0.125)
2 13 0.069
Spain
@) (0.14) (0.063)
1.3 16 0.0535
USA’
(1.4) (0.6) (0.0582)
17 19 0.4218
Israel
(15.2) (3.2) (0.344)
0.4 7 0.0098
Egypt
(0.72) (1.47) (0.018)

Standard deviations appear in parentheses

" The numbers for the USA are driven mainly by tHelSvent. In three out of the seven years ther@ar
reported terror events with injuries in the USAeT11 event is counted as four different eventhéndata.
Due to this counting method the USA seems to ligerishan Egypt. We have not changed the countiathod
aiming at giving the 9/11 events a higher weigéfiecting their uniqueness.

Table 1 reveals there is a big difference betwberaverage probabilities of encountering an
act of terror in the different countries. India hls highest average of 0.6, followed by Israel
with 0.4. The probability of experiencing a ter@ttack in India is surprisingly high. This

happens not just because of the high number ofte\ésrael has more events, and Turkey



has almost the same number of events), but alsotalube duration of stay, which is

significantly longer in India than in other couesi The destination with the lowest
probability of terror is Egypt with 0.0098. The istiard deviations are relatively high, in some
cases as large as the average. This means thatighsg variation among countries, but also

within countries over time.
3.6.3 Terror and Visits

Table 3 reports the simple correlation coefficien&tween the exposure to terror and the

number of per-capita visits from country i (in tleevs) in destination j (in the columns).

Table 3: Exposureto Terror and Per-Capita Visits

INDIA| GREECE THIALAN PHILIPPINES TURKEY| SPAIN  USA ISRAEL EGYPT|

USA0.290 | 0.207 0.517 -0.535 -0.653 0.618 -0.957 |-0.145
GERMANY|-0.429 |-0.114 0.765 -0.663 0.025 0.305 -0.321 28.9 |-0.903

UK|0.107 |-0.292 0.371 -0.665 0.322 0.073 -0.080 930. -0.928

JAPAN-0.610 | 0.753 0.542 -0.135 -0.864 -0.061 -0.123918. -0.828

FRANCE-0.296 |-0.357 0.165 -0.648 -0.332 0.056 -0.1p1918. -0.854

ITALY |-0.420 |-0.242 0.077 -0.540 -0.493 0.150 -0.282.858 -0.889
NETHERLANDS-0.486 | -0.296 0.850 -0.556 0.194 0.490 0.009 2D.9 |[-0.943
CANADA|0.563 |-0.121 0.305 -0.608 -0.587 0.211 -0.262 4D.9 |-0.572
BELGIUM|-0.64¢ |-0.22¢ 0.61( -0.55¢ -0.¢81 -0.07¢ |-0.23¢ |-0.92¢ -0.87¢

As expected, most entries in this table are negatNotable exceptions are Thailand and
Spain. It seems that in Thailand terror was naaéd towards tourists and was focused on
certain areas of the country. The tourists couldpsy avoid these areas. In Spain too the
media succeeded in creating the impression thatrtey focused on Catalonia. Tourists may

have believed that by avoiding northern Spain d@yld avoid exposure to terror.

4. Estimation Results

We turn next to the estimation results of a modeictv contains (for each country of origin)
three destinations: A composite terror-free detithaa composite terror-stricken destination,
and Israel. The following table describes the esfiiom results. The numbers in brackets are

the standard errors of the estimated parameters.



The parameters that are predetermined appear th fook. These parameters include the
terror loss parameter which represents how much the utility is affechyderror (wherd is
small the loss is large). This parameters wastsdiffarent levels ranging from 1 to 0.2. The
mileage costd is constant at 0.1. The table reports represeptatsults, indicating the

general pattern obtained.

Table 4: Estimated Parameters

) a M V(1) B 11-Bl Y 1y
Elasticity of Risk
Substitution aversion
0.0006 0.963 0.988 1
1 27 0.012 0
(0.00001) (0.0047) (0.025) (0.00000064
0.0006 0.946 0.988 1
0.8 18.5 0.012 0
(0.000014) | (0.0045) (0.025) (0.00000061
0.0004 0.91 0.968 1
0.4 11.1 0.032 0
(0.0000008) | (0.0064) (0.026) (0.00000083
0.0003 0.875 0.95 1
0.2 8 0.05 0
(0.0000089) | (0.0085) (0.027) (0.0000011)

As can be seen, all estimated parameters are hsggnjficant®

The elasticity of substitution runs between 27, wierror does not affect the utility (i.e. —
0=1), to 8, when it has a large effedt0.2). The model adjusts the elasticity of sub8atu

to accommodate the size of the impact of terrorthe preferences. When terror is
unimportant, the observed high sensitivity to teieogenerated by very high elasticities of
substitution, meaning that the tourist can eagiplace one destination for another, should the
destination become terror-stricken. As the effecttesror grows, the model reduces the
elasticity of substitution to accommodate the d&pecifically, if that high elasticity of

substitution was to be maintained, the increasedrtassociated loss would imply that the

" The value of was allowed to vary between 0.1 to 1 with 0.1riveés. The table reports only representative

results

8 Second order conditions were checked for the geesample data and found to hold.



tourist's aversion towards terror-stricken desikomst should be even greater than that
indicated by the data. Thus, if tourists nevertbelehoose to visit such destinations, it must
be the case that these destinations are in sonse $anique", enticing tourists to continue

going there despite the higher potential loss.theiowords, the terror-stricken destination is

not so easily substituted by alternative destimatio

The measure of relative risk aversion is about Zsoothat in effect people are risk-neutral)
and increases slightly when terror has a largezcefbn the utility. These results stand in
contrast to the normally expected level of abolifr2any case, the model does not associate

the sensitivity of tourism to terror with high degs of risk-aversion.

The parametey equals unity and does not change at all as treetedf terror on the utility

changes. This indicates that the alternative gésmenters the utility function linearly.

4.1. Goodness of Fit

In order to check how well the model fits the ddtse predicted per capita visits to the
composite terror-stricken destination, Israel anel tomposite safe destination are plotted
alongside the data. This is done for each of thepgayears and for three particular countries
of origin (that seem to have specific featuresesenting the rest of the sample-countries, like
distance to the terror stricken destination, arabine. Thus the USA is very similar in its
(per-capita) characteristics to Canada. The UKesgmts the other European countries). The

terror-loss parameteris fixed at 0.8.

The general outcome of these forecasts revealswihiég the model often underestimates the
per capita visits, the patterns of the predicteldes usually follows the data quite closely.

Visits to Israel seem to provide an exception -epxdor the US as the country of origin, the
model consistently over-predicts visit rates taédr This may indicate that the visit cost to
Israel is under-measured. Travelers to Israel db emoy an "open sky" policy and

competition among carriers is limited. Thus, usihg world-average per-mile travel cost of
10 cents as a proxy may not apply to Israel. Orother hand, the larger distance to the U.S.,

which implies high non-monetary travel costs, matigate this distortion.

® See, for example, Mehra and Prescott (1985).



Figure 2: Actual and Predicted Per-Capita Visits
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Some special features need to be pointed out:

In the case of Japan the model consistently undbtigts the number of visits to the
composite terror-stricken destination. Furthermae of the year 2000 the model predicts a
strong and constant decline in the number of twit that destination. This is explained by
an increase in the price of visits to the terroicken countries which resulted from the
depreciation in the Japanese Yen expressed in BREsv (The ratio between the PPP Yen-
dollar exchange rate rose from 0.7 to 0.8). Thiplies that the Japanese consumer who
purchased goods abroad had to increase the payyener 10% in terms of Japanese goods.
While the depreciation manifests itself in the cakéhe terror-stricken country, it cannot be
discerned at the same time in the safe destinatigeems that the visit cost there adjusts
downwards and matches the depreciation of the ¥en.this reason, the model does not
predict a noticeable change in the number of visithis destination. This stands in contrast
to the actual data which shows a slight decline.

The conflict between the model's predictions arel dotual data emerges again when the
following years are considered. Between 2001 an@32the cost per visit in the safe
destination (in PPP terms) has decreased signiljcafihe model shows a corresponding
sharp increase in tourism to that destination, twhécnot matched by the data. In fact, the
actual data show a reversed trend, as the Japaaeskd less. The total number of Japanese
traveling toall destinations decreased from 2001 to 2003 by 2%ai&20% respectively.
This cannot be explained by changes in income,eeitiAccordingly, a satisfactory

explanation of the Japanese data requires fumivestigation'°

4.2. Implications

After establishing that the large effect of teri®due to the substitution effect, the model is
used to analyze several counterfactual scenaripscifgally, the point-estimates of the

parameters are used to solve for the optimal swiubf the representative household is the
same three countries of origin mentioned above. &wmgenous variables are set at their

seven year average values and the error termg)ridcet to zero..

91t is also possible that for the Japanese casedimposite safe destination should include mortmties, as
the amount of the total traffic captured by therent composite is somewhat smaller than that obther two
countries of origin (52% compared to 60% and moréhé other countries)



4.2.1 The Probability of Terror

For each destination the probability of getting@sgd to a terror attack is increased by 10%
relative to the average probability during the seyear period. The terror-loss parameter,
is fixed at two levels: 0.4, indicating that tartmas a large impact on the utility, and 0.8,

where it has a smaller effect on the utility.

The results are summarized in Table 5. The owriielss are in bold font.



Table 5: Effect of Terror on Per-Capita Visit

Change ir
tourism to| Change | Change in
Country | Place of 5 aggregate | in tourism to
of origin | change terror tourism | safe
stricken to Israel | destination
destination
terror stricken
- 0, - -
USA destination 0.8 14%
terror stricken
- 0, 0, -
USA destination 0.4 40% 2%
terror stricken
- 0, -0, -0,
UK destination 0.8 30% 3% 3%
terror stricken
- 0, - -
UK destination 0.4 %
terror stricker
- 0, - -
Japan destination 0.8 21%
terror stricker
- 0, - -
Japan destination 0.4 60.5%
USA Israe 0.€ - -10% -
USA Israe 0.4 +1% -16%
UK Israel 0.8 -1% -16% -1%
UK Israel 0.4 - -17% -
Japan Israel 0.8 - -16% -
Japan Israel 0.4 - -17%

A change in the probability of terror in the aggtgterror-stricken destination or in Israel
influences mainly the affected destination. In saases it affects also the per capita visits to

the other destinations. This effect is either niegadr positive, but rather smdfi.

The sensitivity of the aggregate terror strickestidation to a 10% change in the probability
of experiencing an act of terror is much highartithat of Israel. This may be due to the fact
that the probability of terror in Israel is muclwier than that in the composite terror-affected

destinationt?

n this case, the model generates a small spél-effect. Mansfeld (1996) reports such effectsath larger
magnitudes.

12 Remember that the probability of experiencing etnoéiterror in the aggregate destination is defias the
complement to the probability of not experiencimgaat of terror irany of the destinations composing the
aggregate one. Thus, a composite destination imctaaized by higher terror probabilities.



An interesting result is that the visit elastictivith respect to terror in Israel are quite
insensitive to the size of the utility-loss paraemefhis may be due to the fact that Israel is a
destination with relatively low per capita visiend those tourists who visit Israel go there
because of its uniqueness. Therefore the touddsdel may be less sensitive to the severity

of terror.
4.2.2 The Visit Costs

Table 6 presents the results pertaining to a 1@¥ease in the visit-cost to the terror stricken

destination, Israel and the safe destination.



Table 6: The Changesin the Predicted Per-Capita Visits Following an I ncrease in the Visit

Cost
Change ir
tourism to | Change | Change in
Country | Place of 5 aggregate | in tourism to
of origin | change terror tourism | safe
stricken to Israel | destination
destination
terror stricken
- 0, 0, -
USA destination 0.8 35% +1%
terror stricken
- 0, - -
USA destination 0.4 24%
terror stricken
- 0, -0, -0,
UK destination 0.8 30% 3% 3%
terror stricken
- 0, - -
UK destination 0.4 24%
terror stricken
- 0, - -
Japan destination 0.8 41%
terror stricken
- 0, - -
Japan destination 0.4 15%
USA Israel 0.8 1% -56% -
USA Israe 0.4 -31%
UK Israe 0.€ -3% -77% -3%
UK Israel 0.4 - -35% -
Japan Israel 0.8 - -87% -
Japan Israel 0.4 -20%
USA safe 0.8 48% | -48% | -88%
destination '
safe i 0 0
USA destination 0.4 4% -5%
UK safe 0.8 84% | -84% | -97%
destination
UK safe 0.4 - 8% -4%
destination
apan |3 1o 67% | -67% | -93%
destination '
safe 0 0
Japan destination 0.4 - 3.5% -3.5%




The own-elasticities are in bold font.

In the case of a cost change in the terror stricttestination, in Israel, and in the safe
destination the own-elasticities are negative amje from 1.5 to 3.5, 2to 9, and 3.5 to 10,
respectively. However, the cross cost elastictieszero if the terror-loss effect is large and
very small if terror hardly impacts utility. Thea®on is probability due to the low elasticity of
substitution implied by the model when utility srtor-dependent. As indicated above, it is
this low elasticity that enables the model to acecmuate the fact that people travel to terror-
stricken destinations despite the risk.

For all countries of origin, the own cost elasiast are lowest at the terror—stricken
destination, somewhat higher for Israel and arbdsgfor the safe destination. This indicates
that when terror is less important, cost factorsob®e more important in affecting demand.

In case of a price change in the safe destinati@nresponses depend heavily on the effect of
terror on the utility. If utility is not too terreslependent the own-elasticities and cross-
elasticities are negative and high in their absolaiue. On the other hand, when terror has a
large effect on utility, the own-elasticities aregative and small in absolute value, while the
cross elasticities are positive and small. Agdican be seen that the model "explains" why
tourists keep visiting the terror stricken desimatby reducing the elasticity of substitution.
Accordingly, when utility is terror-dependent thesponse to a change in the economic
environment is small, and when terror has a laffgeieon utility the response is significant.
The cross elasticities of trips to Israel with mso the cost of trip to the safe destination are
positive and those of trips to the composite testacken destination are zero. This implies
that if the travel costs to the composite safeidasbn increase, there is a spill-over effect
which Israel enjoys. The composite terror-strickkstination, which has a higher level of

terror than Israel, is basically unaffected.



4.3 Some Welfare Implications

Another way to look at the effect terror is to ddes the welfare loss of the potential tourists
due to increased likelihood of terror. We demonstthis effect using the USA as a country

of origin.

The exercise involves computing the additional meothat is required to compensate the
American representative household for an incred4€®% in the likelihood of terror events in
the terror-affected destination. The aforementioméakticities are used to compute the
reduction in tourism in the terror-stricken, Israed safe destinations, and the corresponding
increase in the consumption of the all-purpose gddese changes are fed into the utility
function (using its estimated parameters=@.8 and the average values of the exogenous
variables). Finally, the aforementioned elastisitte#e used one more time, to reallocate any
additional income among the tourist destinationd e all-purpose good and compute the

required compensating change in income.

The results of this computation indicate that fag U.S., a 10% increase in the probability of
terror events in the composite terror-affectedidasbn is equivalent to a very small loss of
0.05% in GDP. This is a result both of the reldgiv@nall importance of outward tourism is

the U.S., and of the ease of substituting away fileeterror-stricken destination.

On the other hand, looking at the loss from thenpof view of the destination countries, the

income loss relative to their GDPs is much moreifizant.

Using the aforementioned elasticities, a 10% irs@em the probability of terror leads to
about 20% decrease in the number of tourists tadher stricken destination. This means
that for countries like Israel, where tourism in@mccounts for about 4% of the GDP, the
loss amounts for a bit less than 1% of the GDREgwpt, where tourism income accounts for
6% of GDP, the loss would amount to 1.2% of the GDPa highly tourism dependent
country like Spain, where tourism accounts for miban 10% of the GDP, the impact of an

increase in the terror probabilities implies a 2#%slin GDP.



5. Summery

Looking at the decline in the number of touristsiting different destinations after a terror
attack, it seems that the potential tourists arg sensitive to terror. This effect is very high
compared to the likelihood of getting involved inch an attack, and is inconsistent with the

behavior in other potentially risky situations (icar accidents).

To try and understand this phenomenon the papgropes a choice model whereby a
potential tourist chooses the allocation of incdmeéween tourism goods and an alternative
all-purpose good. The tourism goods are charaetrig probabilities of loss due to terror
attacks. According to this model, the reason fer high sensitivity to events of terror is not
the high aversion to risk of the tourists, but thigh elasticity of substitution among the

different tourist destinations.

The model was used to analyze some counter-factoaharios. The results of these
calculations show that increasing the probabilikytesror in one destination decreases the
number of per capita visits in the other terrorekgn destination as well. The model also
delivers negative own-elasticities of visits wiggard to a change in costs in either type of

destinations and very small cross cost-elasticities

Finally, the model can be readily used to carry mautmative analyses. For example, a 10%
increase in the probability of terror in the rig#gstinations on the welfare of a representative
American household is found to be equivalent to imubte decrease of 0.05% in the
household’s income. On the other hand, from thetpoi view of the destination countries
suffering from terror, the effect of terror is mugigger. Based on the elasticities calculated in
the model a country like Israel, in which tourisontributes about 4% to the GDP, will suffer
a decrease of 0.8% in GDP following a 10% incraagée probability of terror. In a tourist
oriented country like Spain, where tourism accodats10% of the GDP, such an increase
can lead to a 2% drop in GDP.

While the model can be extended and improved byngduore years to the data set, and by
including more destinations we believe that thiadgt demonstrates the usefulness of
structural models in explaining why low-probabilitgrror events have a large impact on

tourism.
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Appendix A — Data Used and Its Sources.

The following table summarizes the data used ansaitirce.

Table 1: Data used and its source:

Data used Source
Gross Domesti¢ International Marketing Data and Statistics
Product

European Marketing Data and Statistics

Population size

International Marketing Data atatiStics

European Marketing Data and Statistics

Number of touristg
from country of
origin [ to

destination |

Yearbook of Tourism Statistics

International tourists

expenditures

(in year 2000 U.S|

dollars)

5 Compendium of Tourism Statistics

Tourist Market Trends

Number of tourists

in destination

Yearbook of Tourism Statistics

Distance betwee

the countries

nGeodesic distance data set

Number of terror

events with injuries

Global Terrorism Database

Duration of stay

Compendium of Tourism Statistics

http://tinet.ita.doc.gov/outreachpages/inbound.ganerformation.inb

ound_overview.html




Appendix B — Five Most Popular Destinations for Ealb Country of Origin

Country of| Destination | Destination | Destination | Destination | Destination
origin 1 2 3 4 5

USA Mexico Canada UK France Germany
Germany Poland France Italy Spain Austria
UK France Spain USA Portugal Italy
Japan USA Korea China Hong Kong France
France Italy UK Spain USA Germany
Italy Austria France Croatia Spain UK
Netherlands| France Germany UK Italy Spain
Canada USA Mexico France Cuba UK
Belgium Spain Italy UK France Germany
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