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The Impact of Climate on Holiday Destination Choice

Summary

The holiday destination choice is analysed for tourists from 45 countries, representing
all continents and all climates. Tourists are deterred by distance, political instability and
poverty, and attracted to coasts. Tourists prefer countries with a sunny yet mild climate,
shun climes that are too hot or too cold. A country’s tourists’ aversion for poverty and
distance can be predicted by that country’s average per capita income. The preferred
holiday climate is the same for all tourists, independent of the home climate. However,
tourists from hotter climates have more pronounced preferences.

Keywords: Climate change, Impacts, Adaptation, Acclimatisation, Domestic tourism,
International tourism

JEL Classification: L83, Q25

This paper is part of the research work being carried out by the Climate Change
Modelling and Policy Research Programme, Fondazione Eni Enrico Mattei, and by the
Research Unit on Sustainability and Global Change, Hamburg University and Centre
for Marine and Atmospheric Science, Hamburg.

The CEC DG Research through the DINAS-Coast project (EVK2-2000-22024), the US
National Science Foundation through the Center for Integrated Study of the Human
Dimensions of Global Change (SBR-9521914), the Ecological and Environmental
Economics Programme at the International Centre for Theoretical Physics, and the
Michael Otto Foundation for Environmental Protection provided welcome financial
support. All errors and opinions are ours.

Addpress for correspondence:

Richard S.J. Tol

Hamburg University
Bundesstrasse 55

20146 Hamburg

Germany

Phone: +49 40 428387007/8
Fax: +49 40 428387009
E-mail: tol@dkrz.de



1. I ntroduction

Tourism is one of the largest economic sectoreénvtorld. Tourists are sensitive to climate
and to climate change (Maddison, 2001; Lise and @02 and Hamilton, 2003). This
combination makes tourism potentially one of tirgdat market impacts of climate change.
Indeed, Berritellat al. (2004) find large impacts of climate change orrisya already by
2050. However, previous estimates of the relatigmbhtween climate and tourist destination
choice suffer from two major drawbacks. Firstlyyrists from only a few countries are
analysed. This potentially biases the results. S#gpdomestic tourism is not explicitly
included. The potential bias of this is largerdamestic tourism is about 5 times as large as
international tourism. This paper seeks to overctimse two drawbacks by looking at the
destination choice of tourists from 45 countriesrirall levels of development and all
climates. The tourists travel to 200-odd countriesluding the home country.

Previous papers on climate change and tourism foawssed on biophysically constructed
comfort indices (see, for example, Scott and McBp2D01; and Amelung and Viner, in
press), and on potential impacts and adaptatigaxicular tourism resorts (see, for example,
Gable, 1997; Harrisoet al., 1999; Perry, 2000; Lohmann, 2001; and ElsasseBéinki,
2002). Other papers, which include destination attaristics, are closer to the analysis
presented here. Maddison (2001), Lise and Tol (2G0®1 Hamilton (2003) use micro-data
of UK, Dutch and German tourists, respectivelysttistically estimate the relationship
between destination choice, various climate indares$ a range of other explanatory
variables. In the paper by Hamilton, the originmioy, Germany, was included in the
destination choice set. See Hamilton and Tol (2664an extensive review of the literature
on the impacts of climate change on tourism.

Compared to international tourism, there are nedéitifew studies on domestic tourism.
There are some studies, however, that examinedhdg in domestic tourism for particular
countries: for example, Australia (Faulkner, 19&#)jna (Wen, 1997) and Germany (Coles,
2003). In some developing countries, domestic soaas been increasing rapidly (Wen,
1997 and Ghimire, 2001), whereas in developed c@mssuch as Australia and Germany
domestic tourism is relatively stable. The geogiegdtspread of domestic tourists is different
from international tourists and domestic touristd #om domestic holidaymakers and those
visiting friends and relatives (see, for exampleatdn and Palmer, 1997 and Seckelmann,
2002). Some studies argue that tourists behaverdiffly on a domestic holiday compared to
an international holiday (see Carr, 2002). Fewnaptis have been made to estimate demand
functions for domestic tourism. In a study carreed for the North East of England, the
demand function is restricted to the price of tenrin the region, the price of substitutes and
the income of tourists (Seddighi and Shearing, 19Bypically, demand estimation studies
do not include destination characteristics (Mor{E992).

Besides a detailed analysis of Dutch tourists, hisé Tol (2002) also report a statistical
analysis of aggregate data of tourism flows betwsssected OECD countries. It is this
analysis that we extend here to include more okgumtries and many more destination
countries. As the analysis is at the aggregatd,|levamy details are lost. In return, we obtain
comprehensiveness.

The paper proceeds as follows. Section 2 preseatdata. Section 3 shows the results for the
45 countries, as well as the consolidated rest#stion 4 discusses and concludes.

2. Thedata



International tourism

International tourism data for each country aretekkom the World Tourism Organisation
(WTO) (2003). Where available, we use Table lenmational arrivals of tourists wpuntry

of residence. If not available, we use the alternative Tablenfiernational arrivals of tourists
by nationality. If this is also not available, we instead usel@db international arrivals of
tourists inall establishments. In the current study, no distinction is made lestw residence
and nationality. If there is no Table 4 either, wge Table 3: international arrivals of tourists
in hotels.

WTO (2003) reports the annual number of tourisvals for 1997-2001. We use the average
of these five years, smoothing out annual varigbili

Germany generates the most international tourf&sr(in), followed by the USA (57 min),
the UK (53 min), the Netherlands (24 min) and Fea(®2 min). These numbers are not in
proportion to population size, nor to per capitzome. The high numbers for the three
northwest European countries probably has to do the unreliable summer weather and,
for the Netherlands, the small country size.

France is the most popular destination for inteomat tourists (72 min), followed by the
USA (48 min), Spain (40 min), Italy (37 min) and kieo (20 min). The popularity of France,
Spain and lItaly is explained by their proximity@@rmany, the UK and the Netherlands,
while Mexico profits from being close to the USA.

Domestic Tourism

For most countries, the volume of domestic todlmsts is derived using 1997 data contained
in the Euromonitor (2002) database. For some atbentries, we rely upon data from
alternative sources, such as national statistit@es, other governmental institutions or trade
associations. For some very small states (modihystated), we assumed that the number of
domestic tourists is zero. Data are mostly in trenfof number of trips to destinations
beyond a non-negligible distance from the placeesidence, and involving at least one
overnight stay. For some countries, data in suidhraat was not available, and we resorted
to using either the number of registered guest®irls, campsites, hostels etc., or the ratio
ofthe number of overnight stays to the averaggtleof stay. The latter formats
underestimate domestic tourism by excluding trgpBiends and relatives; nevertheless, we
included such data for completeness, relying orfabethat dropping them did not lead to
any dramatic change. See Bigaal. (2004) for a more extensive discussion and listihg
sources.

In general, the number of domestic tourists is feas the national population; however, in
22 countries, residents took a holiday within timgtional borders more than once per year.
Many factors may concur to explain this behaviout a systematic analysis of them falls

into the scope of the next sections. However, Arpirgary look at the characteristics of
countries, which display a marked domestic towrtsivity, shows that these are in general
rich countries, large (or at least medium-sizedyl endowed with plenty of opportunities for
domestic tourism. This definition fits in particuk® the Scandinavian countries (4.8 domestic
tourists per resident in Sweden) but also Canadatralia, and the USA.

! Andorra, Malta, Monaco and San Marino. Data wemlable for Hong Kong, Macau, Singapore and
Liechtenstein.

2 Poland, ranking'g is particularly active notwithstanding substalhtisower per capita income than the rest of
the top 10 countries.
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In the USA, the combination of a large nationabamelarge number of tourist sites, high
income per capita and the willingness to travegldistances contribute to explain why, on
average, each American took a domestic holiday #6&s in 1997. The distance from the
rest of the world is also important, and this isstrfarobably the case for Australia and New
Zealand, where there are plenty of opportunitiegionestic tourism and it may take a very
long journey to reach almost every internationatit destination. Table 1 shows the 10
most active and the 10 least active countriesrmgeof domestic tourism, for which we were
able to collect data. For the 10 least active awes)tthe poverty of the vast majority of the
population, probably combined with the lack of adtructure and perhaps with cultural
factors, make tourist travel a luxury for the ludlew.

Other data

A number of explanatory variables are used in #ggassions reported below. Per capita
income is taken from WRI (2002), temperature froewt al. (1999 ), world heritage sites
from UNESCO (2004), area and coastline length ftioenCIA (2004) and the index of
political stability from Kaufmann et al. (1999).h& distance between countries is calculated
from the great circles distance between the cagitials, the longitude and latitude of which
were taken from the Times Atlas (1994).

3. Results

Preliminary findings
We estimate the following relationship for all coues of origin:
IN(A))=c’ +3] +0) +0) +

1
B -1 DN el n)+all sl saln, +alC +ala vals

whereA' denotes the arrivals in countirfrom countryj; D/ is the distance between the two
countries (the range of t-statistics for the 45eegions is —8.96 to 1.29);is per capita
income in the destination country (range of t-stats 0.09 to 4.90)f; is the annual average
temperature in the destination country (rangestétistics, linear —2.10 to 4.61, quadratic —
4.36 to 2.16)H; is the number of world heritage sites per millsmuare kilometers in the
destination country (range of t-statistics —2.52.80);C; is the length of the coast line of the
destination country (range of t-statistics —2.38.®81);A; is the land area of the destination
country (range of t-statistics —0.91 to 3.77); &nid an index of the political stability of the
destination country (range of t-statistics -0.43100); besides the constanive also

estimate three dummies, viz. whether the touristg ie their home country<£j) (range of t-
statistics —5.66 to 4.59), whether the destinatimmtry reports only tourists arriving in hotels
(range of t-statistics -2.38 to 2.15), or in allifiem establishments (range of t-statistics —3.01
to 0.57); the default reporting is for touristsiang at the border.

Table Al shows the results. Distance has a clegative effect: destinations that are further
away are less popular. Distance is significanhat5% for all countries except Brazil,
Switzerland and the USA. Per capita income in #idation country has a positive effect;
tourists, particularly tourists from richer couesj do not like to witness poverty. Per capita
income is significant at the 5% level for the Anges and Europe, except the Czech
Republic, Germany, Hungary, and the Netherlandssbubt significant for Africa, Asia and
Australasia, except for Australia, China, Indigyala and the Philippines. Temperature has a
significant effect. The temperature parametergandly significant at the 5% level in all
countries except Congo, Germany and Russia aneldt#onship, between temperature and
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the number of tourists, has the expected invertethdpe in all countries except Germany and
the Netherlands. Coast length has a positive effiebtis no effect on tourist numbers; the
coast length parameter is positive and significamtout half of the countries, without a
pattern that can be easily interpreted. The Nethed is the only country with a negative and
significant relationship. The number of world hagé sites hasraegative effect or has no
effect, depending on the country of origin. Thegpaeter is positive and significant for
Indonesia and the Netherlands but it is negativesagnificant for Algeria, China, Germany,
Saudi Arabia, Tunisia, and the USA. Area has atpeseffect: larger countries attract more
tourists. This parameter is insignificant for Artjan, New Zealand and the countries of
Europe, apart from Greece, Poland and Russiaidbltability has a positive effect: the
more stable the country, the more tourists it ets:aStability is significant at the 5% level for
Canada, the Czech Republic, Egypt, Hungary, Indan&enya, Malaysia, Mexico, South
Africa, Sweden, Thailand and Turkey.

The regression results conform to our expectatioith, two exceptions. The attitude of
tourists from the Netherlands towards climate avaktis peculiar. It is odd that the world
heritage sites appear to deter tourists. Howewangspeculiarities are to be expected with one
standard regression for 45 different countries.

Interpretation

Figure 1 shows the relationship between the opthmitiay temperature and the temperature
in the country of origin. This relationship is lefg absent. This is confirmed by a regression
analysis. Figure 2 shows the relationship betwaethe parameter of the temperature
squared in Equation (1), and the temperature ictmtry of origin. Here, there is a clear
relationship. Weighted least squares, using thersesof the standard error of the parameter
estimates as weights, shows that this parametsrfal2.5 (0.9) 10 for every degree

increase in temperaturéilthough people from hot countries prefer the safiteate as

people from cold countries, they are much morei@dér about their preferences, and have a
greater dislike of tourist destinations that ai@hot or too cold.

The distance elasticity of arrivals falls with mapita income in the country of origin, with

5.4 (1.2) 10 per additional dollar. This is as expected: traglenses are less relevant to the
better-off. Poverty aversion, in Equation (1), increase with per capita incoméie home
country, with 1.3 (0.5) I®per additional dollar. This is as expected: peémim poor
countries are less deterred by poverty.

Consolidated results

We separately estimate the relationships that destive behaviour of tourists from 45
countries. We find that there is a meta-structnréhe parameters. That is, additional
information, that is not considered in the fiegressions. In order to use this information,
we run the following procedure: One by one, we aaith country from the analysis above.
Based on the original parameter estimates foraheaming 44 countries, we predict the
parameter value for the 48ountry. We combine this prior information witretlikelihood
information of the original regression of the™4&untry to form the posterior for the%5
country. The equations are

2 E=(Tr+yH?

% Figure 2 suggests that the relationship is quaxtatt is, the parameter first falls and theesisHowever,
temperature squared does not significantly affeetgarameter (and its coefficient is in fact ofwreng sign).
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and
@) B=x(Ta+Yy)

wheref is the new vector of parameter estimates for Bgudfl) andX is its covariance
matrix; « is the original vector of parameter estimatesHquation (1) and’ is its covariance
matrix; andy is the vector of predicted parameter valuesanmslits covariance matrix. For
we use a zero if no prediction is available; theegponding diagonal elementYhis set to
infinity. The off-diagonal elements &f are all set to zerd he classical equivalent of this
Bayesian procedure is mixed estimation by Theil @ottberger (1961). If we just use the
average of the parameter values of the other desgriather than the average adjusted for
temperature or per capita income), this procedu@dvcorrespond to a panel data analysis
with random effects. With the adjustments for terapuege and per capita income, this
corresponds to a panel data analysis with crogssstand random effects.

Table 2 shows the results for adding informatiortt@optimal holiday temperature, the
curvature of the temperature/attractiveness cuhetémperature squared parameter), the
distance elasticity, and the poverty aversion. Resue as expected. The estimated optimal
holiday temperature per country are shrunk tagtbbal mean optimal holiday temperature,
which is 16.2 (0.5)°C. This is no surprise, asutheertainty about the global mean optimal
holiday temperature is much smaller than the typicaertainty about the country optimal
holiday temperature. The standard deviations ofdtier vary between 0.8°C and 11.4°C.

Similar things happen with the other parametersjrbthese cases, the estimates are not
shrunk to the global mean, but rather to the ptedigalue, conditional on per capita income
or temperature. With regard to the curvature oftéimeperature / attractiveness relationship,
the predictions dominate the initial estimate. Assult, the noise of Figure 2 is considerably
reduced, both in terms of country-to-country congmars, and in terms of uncertainty about
the estimated parameters. Germany and the Nethkeriaiially had positive estimates; the
consolidated estimates are negative, as expected.

For the distance elasticity, the predicted parametkies are less dominant, but nonetheless
do reduce both types of noise. For poverty averslenpredicted parameter values dominate.

4. Discussion and conclusion

The following results emerge from the above analyBeople from any country prefer the
same climate for their holidays. The optimal hojidestination has an average annual
temperature of 16.2+2:0.5°C. Mediterranean cousfakk in this range. This conclusion is
remarkable. People from Canada, Russia and Swedéer o be in the same climate as do
people from Bangladesh, Brazil and Nigeria. Thiggasts that people’s climate preferences
are driven by basic biological processes, withtiaior no acclimatisation to the climates in
which they live.

However, this conclusion does not carry over tosta@ond moment. People from warmer
climes have sharper preferences, are more partightaut their choices than are people from
colder climes. For example, a Swede would prefespend her holiday in the Provence, but
would not really object to a holiday in Denmark;ltadian would similarly prefer the

Provence, but would feel bad if he ends up in Deknmestead. This result is as remarkable as
the first one. As preferences are assumed to bensymcal around the optimum climate, it
suggests that people from colder climes have gad ts unpleasant weather, and therefore
think less of it. The surprising part is not tHa¢y do not mind the cold, but they also do not
mind heat. People from hot places avoid cold pléoetheir holidays, as expected, but
similarly avoid places that are too hot. Perhamspfeefrom cold climes know they can handle
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cold but cannot imagine heat, while people fromgiates can imagine cold. Another
explanation is that the assumed symmetry is ndtirdeoducing asymmetries into the
analysis is not trivial, however, and would requrarger number of observations.

The wider implications for adaptation to climatelatimate change readily follow. It has
long been argued that people adapt to extremerrdithe mean weather. Here, we find that
there is evidence of adaptation in the extremédsebfviour, but not in the mean.

The implications for the impacts of climate chaogetourism are also clear. Climate change
would drive tourists up the mountains and towahgsptoles. Although not analysed here,
climate change would also induce people to avoig aod August, and have holidays in June
and September instead (in the Northern Hemisph€&aixists from warmer climates would
respond more strongly than tourists from coldecgda This implies that tourist resorts in
places that are likely to become too hot, shoulehgtthen the loyalty of their visitors from
cold places but not from hot places. Potentialigbuesorts that are likely to become
sufficiently warm, should also target tourists froold countries. Only resorts with a near
perfect climate should target tourists from hogtiaices. Another implication, as the bulk of
the future growth of tourism is bound to origin&tem hotter countries, is that tourism as a
whole is likely to become more sensitive to climelt@nge as time passes.

Future research should look into the asymmetrietchled above. It should also study tourist
destination choice paying greater attention tdigpand temporal resolution (national and
annual is probably not good enough) and to toahsaracteristics. A crude study such as this
one yields sufficiently interesting results to veant further research.
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Table 1. Domestic tourism in the 10 most active iartthe 10 least active countrfes

Least activeDomestic tourisis GDP per | Area (sq km)| Most active |[Domestic touris| GDP per | Area (sq km)
countries / residents | Capita 1997 countries /residents | capita 1997
Congo 0.0077¢ 815 3420005weden 4.7990] 2676¢ 449964
Togo 0.0040¢ 349 5678%Finland 4.4169; 2688¢ 33703(
Nicaragua 0.0039¢ 521 129494New Zealand 4.1296¢ 16834 26868(
Albania 0.00361 785 28748United States 3.6758] 28651 9629091
El Salvador 0.0031¢ 17072 2104(0Australia 3.5226¢ 20844 7686859
Senegal 0.0028} 570 19619(Canada 2.67464 20224 9976140
Kenya 0.0023] 338 58265(United Kingdom 2.2820 20024 24482(
Mali 0.00224 262 124000(Poland 2.2407] 3482 312685
Niger 0.0003] 206 126700Qreland 1.8728! 21083 7028(
Chad 0.00014 224 128400(Norway 1.4208] 36384 32422(

* GDP per Capita is expressed in 1995 constant UB®oThe entry for Nicaragua refers to 1996.
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Table 2. Consolidated regression results (stangdiewthtions in brackets).

Optimal Temperature  |Distance Per capita
temperature squared income
Kenya 16.2 (0.5) -0.0141(0.0014) -2.323%0.2158) 0.556%0.0908
Congo 16.p (0.5) -0.0142(0.0014) -2.267§0.2361) 0.557%0.0926
Algeria 16.2 (0.5) -0.013%(0.0014) -2.188%0.2350) 0.5997(0.0955
Morocco 16.8 (0.5) -0.012%(0.0014) -2.228%0.2372) 0.57540.0933
Tunisia 16.2 (0.5) -0.013((0.0014) -2.1186(0.2390) 0.617¢(0.0967
South Africal 16.2 (0.5) -0.013((0.0013) -1.810%0.2032) 0.650((0.0984
Nigeria 16.2 (0.5) -0.0147(0.0014) -2.27840.2210) 0.5400(0.0914
Canada 164 (0.5) -0.0074(0.0013) -0.942((0.2419) 0.797%0.1254
Mexico 16.2 (0.4) -0.0141(0.0013) -1.778%0.2066) 0.698%0.0991
USA 16.2 (0.5) -0.009%(0.0013) -0.216%0.1568) 1.069%0.1520
Argentina 16.0 (0.5) -0.0124(0.0014) -1.702({(0.2538) 0.7279%0.1094
Brazil 16.2 (0.5) -0.014%(0.0014) -0.69970.1688) 0.6797(0.0959
China 16.2 (0.5) -0.0098(0.0013) -2.2219%0.2114) 0.606%0.0920
Japan 16)3 (0.5) -0.0113(0.0013) -2.010§0.2999) 0.976%0.1315
Korea 16.8 (0.5) -0.0114(0.0014) -1.82090.2795) 0.764%0.1194
Indonesia 16)2 (0.5) -0.014%(0.0014) -2.391%0.2178) 0.566(0(0.0924
Malaysia 16.p (0.5) -0.0146(0.0013) -2.3561(0.2226) 0.667%0.1027
Philippines 16.p (0.5) -0.0147(0.0013) -2.2751(0.2009) 0.6051(0.0919
Thailand 16.1L (0.5) -0.0147(0.0014) -2.332%0.2205) 0.634%0.0969
Australia 15.8 (0.5) -0.013%(0.0013) -1.833%0.3240) 0.8104(0.1305
New Zealangd  15.9 (0.5) -0.0114(0.0013) -1.626%0.3081) 0.7441(0.1205
Czechia 161 (0.5) -0.01000.0015) -1.883§0.2416) 0.7009%0.1088
Hungary 15.9 (0.5) -0.011((0.0014) -1.8694(0.2223) 0.677((0.1041
Poland 16.0 (0.5) -0.0106(0.0013) -1.974%0.2141) 0.659%0.0976
Russia 162 (0.5 -0.006¢(0.0015 -2.075%0.2337) 0.65290.0972
Denmark 16.p (0.5 -0.009%{3(0.0013 -1.1639%0.2800) 0.8624(0.1393
Sweden 16)2 (0.5) -0.0087(0.0013) -1.283%0.2708) 0.828((0.1300)
UK 16.3 (0.5) -0.0102(0.0013) -1.07340.2157) 0.86740.1210
Greece 16J1 (0.5) -0.0121(0.0014) -1.540€(0.2477)0.77370.1182
Italy 16.3 (0.5) -0.0113(0.0013) -1.196%0.2317) 0.8901(0.1235
Portugal 16.11 (0.5) -0.0122(0.0013) -1.362((0.2464) 0.7877(0.1153
Spain 16.p (0.5) -0.0116(0.0013) -1.0104(0.1712)0.811%0.1202
Austria 16.2 (0.5) -0.0097(0.0014) -1.368€(0.2641) 0.871((0.1400
France 162 (0.5) -0.0106(0.0013) -1.1833%0.2460) 0.821%0.1311
Germany 162 (0.5) -0.0097(0.0014) -1.643 0.2880})0.7689(0.1387
Netherlands 161 (0.5) -0.0096(0.0014) -1.44630.2857) 0.829¢(0.1443
Switzerland 16,0 (0.5) -0.0101(0.0013) -0.1217%0.2189) 0.93740.1473
Israel 15.9 (0.5) -0.0133(0.0014) -1.08440.2326) 0.820%0.1256
Turkey 16.0 (0.5) -0.0114(0.0014) -2.02030.2187) 0.60570.0959
Saudi Arabid 16.2 (0.5) -0.0144(0.0014) -1.906%0.2590) 0.6697(0.1041
Egypt 16.8 (0.5) -0.0142(0.0014) -2.09630.2130) 0.56670.0925
Bangladesh 1613 (0.5) -0.0144(0.0014) -2.5053%0.2086) 0.572%0.0915
India 16.2 (0.5) -0.0133(0.0014) -2.261§0.2080) 0.603%0.0903
Iran 16.2 (0.5) -0.0126(0.0014) -2.1556(0.2352) 0.614%0.0967
Pakistan 16)3 (0.5 -0.0131(0.0014 -2.29490.2175) 0.581(0(0.0919
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Figure 1. The optimal temperature for all countoésrigin in the sample; the countries of

origin are ranked according to their temperature.
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Figure 2. The coefficient of temperature squareignation (1) for all countries of origin in
the sample; the countries of origin are ranked @liog to their temperature.
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Table Ala. Regression results per country (standevéations in brackets).

Optimal Temperature |Distance Income per

temperature squared capita
Kenya 22.p (5.0) -0.0097(0.0056 -2.45(0.45) 0.45(0.38
Congo 20.8 (11.4) -0.0056(0.0090 -1.76(0.87) 0.52(0.75
Algeria 21.1 (6.1) -0.0101(0.0076 -2.89(0.62) 0.05(0.56
Morocco 17.1 (1.5) -0.0201(0.0068 -2.74(0.79) 0.11(0.54
Tunisia 20.0 (4.3) -0.011%(0.0072 -2.75(0.64) 0.28(0.53
South Africa 16.4 (1.1) -0.016((0.0047 -1.68(0.31) 0.57(0.38
Nigeria 18.7 (3.5) -0.0096(0.0060 -2.11(0.51) 0.17(0.45
Canada 18(7 (1.6) -0.0094(0.0030 -0.89(0.31) 0.64(0.22
Mexico 16.% (0.8) -0.021(0.0048 -1.64(0.32) 1.13(0.36
USA 17.4 (2.2) -0.007((0.0033 -0.20(0.16) 1.14(0.24
Argentina 15.6 (1.0) -0.020%(0.0061 -1.81(0.51) 1.0Q(0.50
Brazil 16.3 (1.0) -0.020%(0.0053 0.29(0.22) 1.65(0.43
China 18.Y (3.2) -0.0072(0.0046 -2.35(0.40) 0.85(0.38
Japan 17.4 (1.3) -0.012%(0.0036 -3.41(0.47) 1.28(0.26
Korea 17.9 (1.7) -0.0194(0.0073 -3.03(0.61) 1.0Q(0.66
Indonesia 1641 (1.2) -0.0171(0.0051 -3.01(0.46) 0.1§(0.47
Malaysia 16.p (1.3) -0.0141(0.0049 -3.34(0.38) 0.45(0.44
Philippines 16.4 (1.0) -0.0142(0.0041 -2.48(0.34) 0.771(0.36
Thailand 15.p (1.8) -0.012((0.0055 -3.21(0.42) 0.70(0.52
Australia 14.6 (0.9) -0.0157(0.0036 -3.91(0.64) 0.65(0.29
New Zealang 14.3 (1.1) -0.0181(0.0049)  -3.28(0.90) 0.41(0.39
Czech Rep. 152 (3.2) -0.0078(0.0060 -2.35(0.43) 0.49(0.45
Hungary 14.p (1.3) -0.015%(0.0053 -2.05(0.36) 0.47(0.40
Poland 14.8 (1.5) -0.0143(0.0046 -2.10(0.36) 0.71(0.34
Russia 153 (10.7) -0.0027(0.0053 -2.55(0.51) 0.77(0.39
Denmark 184 (3.3) -0.007%0.0041 -1.34(0.39) 0.7§(0.32
Sweden 19)1 (3.1) -0.0082(0.0040 -1.43(0.40) 0.78(0.32
UK 18.1 (1.8) -0.0096(0.0033 -1.04(0.26] 0.92(0.22
Greece 1518 (1.9) -0.011%0.0050 -1.69(0.38) 0.79(0.37
Italy 18.4 (2.5) -0.008%(0.0039 -1.22(0.30] 1.06(0.25
Portugal 156 (1.3) -0.014(0(0.0049 -1.12(0.40) 1.17(0.40
Spain 16.7 (1.6) -0.0121(0.0047 -0.87(0.20) 1.05(0.36
Austria 19.9 (4.5) -0.0076¢(0.0049 -1.66(0.36) 0.85(0.35
France 187 (2.8 -0.00721;(0.0039 -1.24(0.32) 0.68(0.27
Germany 188 (5.6] 0.006((0.0070 -2.40(0.44) 0.04(0.43
Netherlands 15|6 (1.8] 0.015%(0.0073 -1.93(0.42) 0.39(0.52
Switzerland 1501 (1.2) -0.0156(0.0047)  0.12(0.25] 0.99(0.31
Israel 14.1 (1.2 -0.016$(0.0055 -0.85(0.32) 1.16(0.47
Turkey 14.8 (1.3) -0.015%(0.0050 -2.07(0.41) 0.16(0.40
Saudi Arabial 20/0 (3.6) -0.0151(0.0081 -2.66(0.73) 0.35(0.53
Egypt 17.4 (1.2) -0.0201(0.0052 -1.89(0.41) 0.09(0.42
Bangladesh 18,0 (1.8) -0.0132(0.0050 -3.08(0.39) 0.75(0.44
India 25.9 (9.6) -0.0054(0.0045 -2.29(0.39) 1.00(0.34
Iran 17.9 (3.1) -0.012%0.0072 -2.82(0.58) 0.18(0.59
Pakistan 19)7 (3.2) -0.0101(0.0054 -2.42(0.46) 0.87(0.47




Table Alb. Regression results per country (contijue

Coast Area Stability World heritage | R [N
Kenya 1.1E-0b(1.2E-05) 5.3E-07 (1.5E-07 1.08§ (0.54 0.00 (0.00) 0.6832
Congo 1.9E-06(1.9E-05) 5.3E-07 (2.2E-07) -0.14 (1.11) -0.64 (0.53) 0.2326
Algeria 1.7E-05 (1.6E-05) 4.7E-O7 (2.0E-07) 0.9 (0.71] -2.57 (0.02) 0.5731
Morocco 3.0E-0b(1.5E-05) 4.2E-07 (1.9E-07 1.0 (0.68) -1.57 (0.13) 0.6833
Tunisia 2.2E-0b(1.5E-05) 5.1E-O7 (1.9E-07) 0.81 (0.69) -2.2§ (0.04) 0.6230
South Africa | 2.5E-05(1.0E-05) 2.4E-07 (1.0E-07) 0.99 (0.43) -1.89 (0.07) 0.6346
Nigeria 1.4E-0b(1.2E-05) 4.5E-07 (1.3E-07) 0.51 (0.71) -1.34 (0.19] 0.4134
Canada 5.5E-051.8E-05) 1.6E-07 (7.7E-08) 0.6Q (0.26) -1.6§ (0.10) 0.6882
Mexico 2.5E-05 (1.0E-05) 3.3E-07 (9.8E-08 0.90 (0.43 0.65 (0.52) 0.7850
USA 2.1E-0% (8.4E-06) 1.8E-07 (9.5E-08 0.13 (0.29]) -1.97 (0.05] 0.6485
Argentina 2.4E-05(1.4E-05) 2.2E-07 (1.3E-07 0.44 (0.62) -1.72 (0.09] 0.5849
Brazil 2.4E-0% (1.2E-05) 3.4E-07 (1.5E-07) -0.24 (0.49 0.0 (0.95) 0.6850
China 1.1E-0b(1.0E-05) 2.7E-07 (1.1E-07 0.54 (0.43) -2.0§ (0.05] 0.7352
Japan 2.4E-058.8E-06) 2.4E-07 (8.3E-08) 0.47 (0.33] -1.71 (0.09) 0.7376
Korea 4.1E-0b(1.5E-05) 2.7E-07 (1.4E-07 0.33 (0.73 0.60 (0.55) 0.5248
Indonesia 2.6E-05(1.1E-05) 4.0E-07 (1.1E-07 1.57 (0.59 2.23 (0.03) 0.8338
Malaysia 2.8E-05(1.0E-05) 3.3E-07 (1.1E-07 1.00 (0.49 0.8 (0.40) 0.8042
Philippines 2.6E-05(8.7E-06) 2.6E-07 (8.7E-08) 0.1§ (0.44 0.70 (0.49] 0.8(41
Thailand 2.2E-05(1.1E-05) 2.9E-07 (1.2E-07 1.33 (0.60 157 (0.13) 0.8137
Australia 2.8E-05(8.3E-06) 1.5E-07 (8.0E-08) 0.61 (0.34) -0.3§ (0.70] 0.6456
New Zealand| 2.9E-051.1E-05) 1.4E-07 (1.1E-07) 0.8 (0.50) -0.79 (0.43) 0.5053
Czech Rep. 8.2E-0q1.2E-05) 2.9E-07 (1.6E-07 1.24 (0.56 -1.5Q (0.14) 0.7141
Hungary 2.1E-05(1.1E-05) 2.0E-07 (1.2E-07 1.23 (0.52) -1.59 (0.12) 0.7748
Poland 1.5E-05(1.0E-05) 3.3E-07 (1.4E-07) 0.69 (0.44] -1.59 (0.12) 0.8Q52
Russia -1.3E-Q5(1.2E-05) 6.1E-07 (1.6E-07) 0.08 (0.49] -0.14 (0.88) 0.6247
Denmark 1.5E-05(9.5E-06) 1.5E-07 (1.0E-07) 0.57 (0.38) -1.03 (0.31) 0.5968
Sweden 1.8E-059.6E-06) 9.9E-08 (9.6E-08 0.76 (0.39 0.00 (0.00) 0.5569
UK 2.3E-0% (8.0E-06) 9.9E-08 (8.0E-08 0.42 (0.27) -0.5Q (0.62] 0.6483
Greece 1.1E-05(1.0E-05) 4.1E-07 (1.2E-07 0.61 (0.47) -1.53 (0.13] 0.6955
Italy 1.9E-0% (9.1E-06) 9.9E-08 (9.2E-08 0.2 (0.33) -1.34 (0.18) 0.6084
Portugal 1.5E-05(1.1E-05) 3.2E-07 (1.1E-07 0.1 (0.47) -0.78 (0.44] 0.6460
Spain 1.4E-05(1.1E-05) 1.7E-07 (1.1E-07 0.45 (0.43] -1.7§ (0.08] 0.5471
Austria 1.7E-0b (1.0E-05) 2.0E-0Y (1.1E-07 0.5 (0.42) -1.29 (0.20) 0.6066
France 2.4E-Q5(9.6E-06) 9.9E-08 (9.6E-08) 0.1§ (0.34) -0.80 (0.43) 0.5186
Germany -1.4E-Q5(1.7E-05) -1.5E-07 (1.6E-07 0.9 (0.56) -1.98 (0.05) 0.5186
Netherlands | -6.4E-052.7E-05) 1.0E-06 (5.9E-07 0.23 (0.59 2.30 (0.03) 0.3666
Switzerland 2.7E-05(1.1E-05) -7.4E-08 (1.1E-07) 0.584 (0.43 0.00 (0.34) 0.5175
Israel 1.7E-0p(1.2E-05) 3.3E-07 (1.3E-07) 0.14 (0.55 0.00 (0.23) 0.6052
Turkey 1.4E-0b(1.1E-05) 3.4E-07 (1.5E-07 1.62 (0.54 0.00 (0.06) 0.7451
Saudi Arabia| 3.8E-051.6E-05) 3.9E-07 (1.8E-07 1.29 (0.74 0.00 (0.05) 0.4840
Egypt 3.4E-05(1.1E-05) 4.0E-07 (1.4E-07 1.34 (0.54 0.00 (0.08) 0.6642
Bangladesh | 2.4E-0§1.1E-05) 4.0E-07 (1.4E-07) 0.51 (0.48) -1.53 (0.00] 0.7435
India 1.3E-05(1.1E-05) 4.1E-07 (1.4E-07) 0.7Q (0.42) -1.93 (0.00] 0.7446
Iran 2.4E-0b (1.5E-05) 4.3E-07 (1.9E-07 0.9 (0.72) -1.72 (0.00] 0.5038
Pakistan 8.0E-06(1.2E-05) 4.8E-07 (1.5E-07 0.0 (0.52) -1.10 (0.00) 0.6440
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