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Biodiversity and Tourism - A Brief Review

Existing literatures indicate that tourigm negatively affects t.)iodivers%ly through the
introduction of exotic species, waste disposals, water and air pollution, spread of
pathogens, habitat disturbances and damages, and fires he}z?rds (Vaughar},' 2000). These
negative consequences would be the results of off road drlvmg,. use of critical habitat for
hiking, camping, disposing Wastes, constructing roads, and cutting down trees for energy
and construction of hotels and lodges for acconqnod_atmns. For example, Stevens (2003)
reports widespread forest thinning and degradation in the Khumbu region, the home of
the highest mountain in the world (the Mount Everest — 8848 m), due to the tourism
related activities in Nepal. The forest degradation in the Everest area has been continued
despite the establishment of conservation area, the Sagarmatha National Park, a world

heritage site.

There are very few studies (e.g., Carter, 1995; Huybers & Bennett, 2003; Naidoo &
Adamowicz, 2005) that analyze the impact of environment on tourism. In the tourism
demand model, site characteristics, such as quality of the natural environment, can play a
significant role to attract tourists — a superior condition of the environment might give the
destination country’s tourism industry a competitive edge. Using a choice experiment for
a tourism demand model, Huybers and Bennett (2003) estimate that when the
environmental quality in Tropical North Queensland is expected to change from “unspoilt’
to ‘somewhat spoilt’, the estimated decline in the visitors number and the visitor
expenditure are close to 30 percent. Their estimated negative effect on the number of
visitors and visitor expenditure is almost doubled when the quality of the environment is
expected to change from ‘unspoilt’ to ‘very spoilt’ indicating that the site quality matters
significantly when it comes to the number of visitors and their spending.

Naidoo and Adamowicz (2005) conducted a choice experiment to understand (he
effect of elevated levels of biodiversity, measured by the number of bird species, Of
lourist visitation in Uganda. They find that the number of bird species likely to be seen &
4 Str;?ng predictor of choosing a particular park to visit, indicating that biodiversity
contributes to nature based tourism by enhancing the attractiveness of the protected arcas:

Ge_’l;helvalue o{ biodiversity can be estimated through the demand for (¢co) [Ol'lrismi-
Willjlifi ?9421)11‘331““3“’5 that the total economic benefit resulting from the protectio? Od
= hEL rican national parks for tourism is more than $70 billion, an

rec i ; i
- caler Yellowstone area (Pow :ino [iterature invest&!
the impact of biOdi‘v’ersit ( ower, 1991). The existing | he effect
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on_develops a simple analytical framework based on utility maximizing
A representative traveler derives utility from number of trips (TN) to
and also 'de'rwes. utility from other consumer goods and services (X).
sctive is to maximize the utility given the budget constraint. A utility

w0

P IN+X <M (2
re “ﬁVisthe number of trips to foreign country, p, is the relative price per trip, X
afall other goods and services with normalized price, and M is the income
. Then the demand for foreign trips is given by |

TN =TN(P,, M) 3)

; Yeler can visit places in different countries depending on the availability of
destinations, such as, sandy beaches, snow capped mountains, or lush green

r;-emle. -fln;cmational tourist arrivals also depend on relative exchange rate,
ity Qf informat_ic)n regarding the characteristics of the destinations, such as
and safety in addition to the biodiversity. Therefore, equation (3) can be

TN = TN(Py, M; E, €, INT, PM10,2) “

Eis environmental variables, such as biodiversity, e is effective exchange
the access to the Internet that works as a information gateway 1o the world,
is the cleanliness of the overall environment of the destination countries, and Z is
ntrol variables. The main hypothesis here is that the biodiversity may have
impact on international tourism. Other hypotheses are that wider coverage of
t may also have positive impact thorough information flow, while PMI0, a
sure of pollution, may have negative impact on tourism.
5
Data Sources and Variables
st of the data for this study are obtained from the World Bank’s World
pment Indicators (W DI). The tourist arrival data is available since 1995, but the
_ explanatory variable of concern, the biodiversity index, is available for some

‘years only, €.8., 2005 and 2008. However, the tourists arrival data is not
, for 2008. So, we limit our work to a cross country analysis for 2005 given the
bility. The main explanatory variable, biodiversity index, is termed as Global
nt Facility (GEF) benefit index for biodiversity and defined as: GEF benefits
biodiversity is 2 composite index of relative biodiversity potential for each

sed on the species represented in each country, their threat status, and the
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. . The index has been normalized
diversity of habitat Wg,;iﬁt;ogggﬁm to 100 (maximum biodiversity Poteniy,
value runs from 0 (nemltlmt sense, we can interpret the biodiversity index in pcmemage
(Pandey et al., 2006). flict related v:uiable is from a source other than the Wor|q Bani,
t&rmlgs ];J;fl;o'll;hn:e;?nlndicators. The conflict data is from the Uppsala Cgp

or

0 that lhe

flict Daty
d Conflict Research, Uppsala Uhivaes.:
Department of Peace and Co; Univergj,
Program (UfDItgea; tt:;y ofp Civil War at the International Peace Research Instityte, Oslo
?;dm ge)nt;% e(:;rorrupﬁon perception index is obtained from the Transparency International_
Table 1: Variables and Descriptive Statistics
Variable Definition Mean m
TOURIST ARRIVAL |# tourists arrival in 2005 4,827,327 | M
RECEIPT FROM Receipt from international tourism in 2005 .
.00E+09 |1.33E+g
ROURISM (current USD) 9 _|
Biodiversity index (1 to 100 scale defined e
EURIER below)' 8.57344  |18.2046)
EXRATE Official exchange rate in terms of USD 552.3355 | 1887.05)
% of population with Internet access in the
TERNEL e 19.59613 |22 76628
_——_—‘—i—u—.__
PM10 PMI0, a measure of pollution in the country® |48 28333 34.40031_|
Corruption index, 10: least corrupt, and 1: the
St most corrupt® 4.087421 2.111504

VIOLENCE Measure of violence, a binary variable!

__—_—I—__
0.238994  10.427816
Notes: a Biodiversity Index: this is an i

country, their threat status, and the diversity of habitat types in each country. The index has been
normalized so that the values run from 0 (no biodiversity potential) to 100 (maximum biodiversity
potential) (Pande et al., 2006).
b Particulate matter or particles of 10 m
pollution (micrograms per cubic meter)
Corruption perception index of Trans
most corrupt country and 10 indicates
It is a dummy variable that codes whether the conflict since it started (the onset) has exceeded
1,000 battle-related deaths. A conflict is coded as 0 as long as it has not over time resulted in more
than 1,000 battle-related deaths. Once a conflict reaches this threshold, it is coded
Sources: CORR SCORE is from the Transpa

rency International, VIOLENCE is from the Uppsala Conflict Data
Program (UCDP) at the Depa e

icrometers or less in diameter; a measure of country level

parency International. It

ranges from 1 to 10: 1 indicates the
the least corrupt country

rment of Peace and Conflict Research, Uppsala University and
Centre for the Study of Civil W e e

onal Peace Research Institute, Oslo (PRIO). Rest
d Development Indicators.

ar at the Internati

of the variables are from the World Bank’s Worl
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billim.: L!SD' in 2005.. 'I'I:u: average biodiversity index is 8.57 with standard deviation of
18.2 indicating t.ha.t biodiversity is relatively at the lower end of the potential 100. About
20 percent population worldwide has Internet access, and the PM 10 pollution index is

48.3, just a borderline of US Environmental Protection Agency’s national standard of
50 pg/m’ (annual mean).’ The average per country corruption index is 4.09 (2005), and
about 24 percent countries worldwide have experienced over 1000 battle related deaths
since the start of such violence by 2005.

_ Econometric Model and Estimation Issues

. We use equation (4) as a basis of our empirical work. Linearization of equation (4)
gives the following empirical model:

N, = B, + BE, + Bo.INT, + B,.PMLO; + Bo.Pry + M, + ozZ+u' )

Where the variables are as defined earlier (E is biodiversity index, INT is Internet
access, PM10 is a measure of pollution, P is the price of tourism, M is income of the
visitors, and Z indicates some other control variables). In order to estimate the demand
for international tourism, we need information on the cost of the trip from the country of
origin to the destination (travel cost), and income of the traveler. Here, we are interested
in analyzing the impact of the biodiversity (E) on number of tourists arrival in country i,
and we do not have information on travel cost and the income of the travelers. Here, we

are mostly concerned about the pull factors of international tourism, not the demand side

analysis. Therefore, while estimating the equation (5) we exclude the price and income

variables as our focus is not the analysis of tourism demand.

Another issue is the count nature of the dependent variable. Therefore, we use count
data estimation method, namely the Negative Binomial (NB) model instead of the
Ordinary Least Squares (OLYS) method. The NB model requires maximum likelihood
estimation method. While estimating the model, we also control for a proxy of corruption

n index of the Transparency International (TT).

intensity using the corruption perceptio
This index measures the business environment, the higher the index the better the
business environment of a country. We expect that better business environment could

attract more international visitors.

Results and Discussions

use two different measures of international tourism:
iture made by the foreign travelers measured in US
(BDINDEX), official exchange rate
Internet (INTERNET) network, a

(CORRINDEX), and a measure of
ifferent models are estimated

While estimating the models, we
number of tourist arrivals, and expend
dollars. Explanatory variables are biodiversity index
(EXRATE), percentage of population covered by
measure of pollution (PM10), corruption index
violence (VIOLENCE). For each dependent variable four d

3 The PM-10 standard includes particles with a diameter of 10 micrometers or less.
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no significant impact on tourism, a surprising result as we generally expect that more
violence may result into less foreign travelers. An explanation for this insignificant effect
of the measure of violence on tourist arrivals is that the measure of violence is
cu!:nuiative. It mostly represents the historical information and that may not represent the
existing situation of the country, and it has no effect on the tourist arrivals.

The resu.lts from Modcl—ll[ and TV indicate that tourist arrival is highly elastic that a
10 percent increase in BDINDEX leads to increase in tourist arrivals by at least 27
percent. Other results from these two models are comparable with the results discussed

above.

Table 3 presents the results where the dependent variable is the receipt form
international tourism. Other than such alternative measure of tourism, all the explanatory
variables are the same as in the case of Table 2. The results are mostly similar to what we
have in the previous case. Biodiversity index and the Internet access arc two variables
with significant positive impact on receipts from tourism. Other control variables, such as
EXRATE, PMIO (a measure of pollution), CORRINDEX (a measure of business
environment), and the VIOLENCE have no significant effect on receipt from tourism.

Table 3: OLS Estimates of Receipt from Tourism

Variables Dep Var: RECEIPTS Dep Var: log(RECEIPTS)
Model-V Model-VI Model-VII Model-VIII
BD INDEX 2.704e+08*** 2.688e+08*** 0.036%** 0.036***
(52794248.971) (52959707.665) (0.008) (0.008)
EXRATE -530,183.445 -596,646.456 -0.000 -0.000
(526,321.926) (536,771.869) (0.000) (0.000)
INTERNET 2.773e+08*** 2.748e+08*** 0.042%** 0.041***
(96211603.421) (96488255.737) (0.014) (0.014)
PM10 -3948797.604 -2753409.089 0.002 0.002
(32188471.569) (32307986.216) (0.005) (0.005)
SCORE -4.638¢+08 -3.323e+08 0.243 0.267*
(1 .026e+09) (1.047¢+09) (0.152) (O.155)~
VIOLENCE 1.693e+09 0.301
(2.535e+09) (0.375)
CONSTANT -3.931e+08 -1.330e+09 18.070*** 17.903***
(3.517e+09) (3.793¢+09) | . J(}_SZ’O)/___@_%_Q___
Observations 134 134 B ;1_31_______0_1%%__#
R-gguared 0.332 ____9132____,-___0_48_5____ e it
» ok wkx jndicate significant at 10%, 5% and 1% respectively.

Note: Standard errors in parentheses;
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the 2006 data from all the variables other than biodiversity index and 2005 biodiversity
f.lata is used as the major explanatory variable, Such a lagged value of the biodiversity
index helps to address the potential endogeneity issue. Tables 4 and 5 present the results
where lagged biodiversity index is used as the major explanatory variable.

Table 5: OLS Estimates of Receipts from Tourism

Variables Dep Var: RECEIPTS Dep Var: log(RECEIPTS)
Model-XIII Model-XIV Model-XV Model-XVII
LAG BDINDEX [2.848e+08*** 2.820e+08*** 0.037%** 0.036%**
(56796350.040) (57200019.791) (0.007) (0.007)
EXRATE -526,591.760 -568,466.131 -0.000 -0.000
(550,289.993) (557,292.359) (0.000) (0.000)
INTERNET 2.988e +08%** 2.994e+08*** 0.059%*** 0.059%**
(98702320.734) (98990434.668) (0.013) (0.013)
PM10 -6439529.091 -6734732.432 0.001 0.001
(36097894.010) (36205594.851) (0.005) (0.005)
CORR SCORE -5.325e+08 -4.517e+08 0.024 0.045
(1.070e +09) (1.083e+09) (0.137) (0.138)
VIOLENCE 1.455e+09 0.393
(2.696¢ +09) (0.344)
CONSTANT -7.363e+08 -1.403e+09 18.749%** 18.569%**
(3.713e+09) (3.924e +09) (0.475) (0.500)
Observations 130 130 130 130
R-squared 0.336 0.337 0.532 0.537

Note: Standard errors in parentheses; *, **, *** indicate significant at 10%, 5% and 1% respectively.

Results in Table 4 are comparable with the results reported in Table 2, Table 3 and
Table 5 are also comparable. All the results after including the lagged value of the
biodiversity index are consistent Wwith what we have earlier in Tables 2 and 3.
Additionally, the R-squared values are slightly improved in the case of lagged value of
the biodiversity index, but the essence of the results remain the same that biodiversity is a
good determinant of the international tourist arriva
international tourism.

ls as well as the earnings from the

Concluding Remark

ant industry in the world economy and a significant source of
countries in the world. Studies have been done on
the impact of tourism on biodiversity, and also on the impact of biodiversity on tourism in
single country or regional level. Using cross country data from over 130 countries around
the world, this research investigates the impact of biodiversity on tourist arrivals and
earnings from the international tourism. Our results indicate that the biodiversity index is
a significant determinant of the international tourist arrivals and earnings from
international tourism. Alternatively, nature based or eco-tourism could be a better option
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