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Tourism industry is one of the primary sectors that contribute to economic growth of countries
worldwide. Since it requires appropriate weather conditions and clean environment, climate changes
can significantly affect the sector. Therefore, this study examines the causality and long-run
relationship between the climate change and tourism sector in Turkey. To estimate the potential
long-run relationship between variables, Granger-Causality test is applied to data from 1960 to 2016.
The study uses World Development Indicator Data released by World Bank. For the analysis,
carbon-dioxide emission, methane emission, energy use (0il equivalent), and forest land are standing
for climate change indicators. International tourist arrivals and tourism revenues represent for
tourism sector’s variables. The findings show that there is a negative and significant coefficient of
climate change on tourism sector. Also, in average, climatic change indicators have unidirectional
and negative impact on international tourism revenue. Another finding is that climate change
deteriorates to environment by augmenting carbon dioxide emission and methane emission. As a
result, climatic change can weaken the tourism industry which can decrease the speed of Turkey’s
economic development. In the long run, this research can pioneer assessing the economic and
environmental impacts of climate change in the tourism sector bases.
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Introduction

Nowadays, fossil fuels usage and greenhouse gases
deteriorate to environment by carbon dioxide, methane
nitrous oxide, and ozone etc. emission. This situation
inevitably causes climate change. Estimation of
environmental degradation lead by climate change is still
ambiguous since natural driving factors are uncertain
(Collins et. al, 2013). Energy consumption and access to
energy usage are universal rights and limitations to access
of energy usage due to climate change scenarios by
increasing prices can result with social acceptability issue
(Jean-Baptiste and Ducroux, 2003). As a result of climate
change, energy demand of countries has dramatically
increased due to uncomfortable air conditions, humidity in
cold seasons, increase in land surface temperature, and
irregular precipitation activities (Roshan et al., 2012). For
instance, in Hong Kong, energy consumption for air
conditioning has increased from 1120 GW h in 1979 to
7646 GW h in 2008 (Lam et al., 2010).

The climate change and density of extreme weather
events can determine the amount of energy demand,
delivery, and consumption (Akhmat et al., 2014). The

electricity use demand is expected to rise due to electrical
consumer goods which can lead to increase in greenhouse
gas and surface temperature in developing and developed
countries (Collins et. al., 2010). For conservation the energy
sources and reduce climate risks, many mitigation activities
such as fuel-efficient vehicles, renewable energy use, and
afforestation activities for carbon sequestration revealed to
minimize the global warming (Semenza et al., 2011).

Since the deterioration of climate change can be
observed in nature, many sectors are affected from it, such
as tourism, labor, agriculture, health sectors and economic
growth of countries. First effect of the climate change can
be realized as increase in temperature and density of
precipitation or drought. Munich (2013) stated that from
1980 to 2012, 87% of the natural disasters occurred due to
climate-related natural disasters. The rate of the natural
disasters is 44%, 41% and 15% caused by storms, floods and
drought in sequences. The aforementioned natural diseases
lead to 2.8 trillion economic losses (Munich, 2013). It is
estimated that these economic losses caused by climate
change will be around 1 trillion dollars annually in the 2050s
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(Hallegatte et al., 2013). Climate is the main element in the
development of agricultural output. Therefore, changes in
temperature, precipitation and amount of CO; emission in
the atmosphere can negatively affect the agricultural sector
(Dellal, 2008). In addition, tourism sector can be affected
from climate changes, since tourism requires a clean
environment and favorable weather conditions for tourist
satisfaction (United Nations World Tourism Organization,
and here after-UNWTO, 2007).

Moreover, economic growth is affected by climatic
differences. Since the indicator of economic growth of
countries is GDP, and GDP is compiled of the amount and
efficiency of output which can be stated in a production
function (Y). A production function relates the input of
factors of production to the output of goods. The
production includes a function of labor, physical capitals,
natural and land resources. The amount of production and
its’ productivity can be influenced by unexpected severe
and frequent weather changes. Therefore, the changes can
alter the level and trend of production (Nakicenovic, 2010).

Saanz de Miera and Rossello (2014) stated the three S
(3S) of the tourism: sea, sand, and sun, which are
degenerated by climate change. Tourism industry has sharp
impact on countries’ economic development and this sector
has been impacted by the climate change due to increased
demand for energy usage (Katircioglu, 2014). According
to Sajjad et al. (2014), tourism pioneers 5% of the world
GDP and international tourism is the world’s fourth largest
global export leader with an industrial return of $1 trillion
annually, representing 30% of world’s commercial service
products. For instance, in the Southeast Asia, tourism plays
a vital role for the income of region’s many countries in the
aspects of travel, accommodation, business, and
restaurants which therefore lead to havoc environmental
consequences such as air pollution and natural resource
contamination (Climate and Development Knowledge
Network-CDKN, 2013).

There have been several studies focused on the
relationship between tourism and climate. Lohmann and

Kaim (1999) conducted surveys with tourists to investigate
how important the destination characteristics such as
landscape and weather were in the tourism sector. The
researchers reported that further research examining the
effects of weather on destination choice decisions was
required to increase the tourism revenue in Germany.
Cunliffee (2002) used the Delphi method to evaluate the
qualitative  techniques for  forecasting economic
development of tourism industry in relation to climate
change in tropical coastal areas and found that forecasting
environmental hazards can increase the economic return
derived from coastal tourism aspects. Katircioglu et. al.
(2014) investigated the relationship among international
tourism, energy consumption and CO2 emission of Cyprus.
The authors used unit root tests, bound tests and granger
causality test. Their study results showed that international
tourism is incentive for a rise of carbon dioxide emission
of Cyprus. Therefore, understanding the relationship
between environmental degradations caused by climate
change and their impacts on tourism sector can be an
important factor to explain tourism revenues.

Some climate change and tourism indicators are
represented in Table 1 for a better understanding of
changes. The data show that the CO; emission, and
methane emission has been increased more than twice last
forty years. Additionally, energy usage has been escalated
from 1960 to 2014, which is most recent available data set.
Therefore, it is important to reveal the potential impact of
climate change and tourism indicators.

As stated in the current study, climatic changes have
many impacts on sectors, however; the literature is limited
in terms of tourism sector and climate change relationship
in Turkey. Thus, the purpose of this study is to analyze the
impact of climate change on the Turkish Tourism Sector.
For this aim, this study uses CO, emission, methane
emission, international tourist arrivals, international
tourism revenue, forest depletion and gross domestic
products per capita as fundamental data sets from 1960 to
2016.

Table 1. Climate change and tourism indicators from 1960 to 2016

Years ITA EK ME EU AL FA
1960 124.2 - - 389.114 47.447 -
1970 724.8 - 32,789.2 511.562 49.606 -
1980 1057.4 - 39,597.1 776.765 50.127 -
1990 5397.7 150,667.3 43,852.1 977.663 51.553 12.502
1995 7747.4 176,560.8 48,599.9 1,052.698 51.314 12.867
2000 10,428.2 215,970.8 56,261.3 1,201.086 52.595 13.231
2005 21,124.9 237,174.4 64,354.9 1,240.165 53.562 13.853
2010 31,396.1 298,002.3 77,306.8 1,474.668 50.689 14.556
2014 39,811.0 345,981.45 78,852.9* 1,573.716 50.103 15.089
2016 30,289.0 - - 49.799 15.335

ITA: International Tourist Arrivals (thousands); EK: CO, Emission in kt; ME: Methane Emission (kt of CO,); EU: Energy Use (kg of oil equivalent per
capita); AL: Agricultural Land (%); FA: Forest Area (% of land area); International Tourism Arrivals are obtained from TURKSTAT. CO, emission,
energy usage, agricultural land and forest area data are retrieved from World Development Indicator data set. CO, emission data available from 1990
to 2014 and forest land area is available from 1990 to 2016. Methane emission is available until 2012.

Material and methods

For the present study, the data set are annual figures
covering years from 1960 to 2016. The data set are
restricted with 2016 which was the most recent available
year for data in terms of forest land in Turkey. First, the
variables of the study are international tourist arrivals

representing Turkey’s tourism establishment, international
tourism revenue per year and named as TOU. Other
variables are CO; emission in kt, energy usage (kg of ail
equivalent), Methane emission (Kt of CO;) and forest land
(% of the area) representing for climate change (CC). Some
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studies use CO, emission as an indicator of Greenhouse gas
emission, but the current study directly uses as CO;
emission because there is more than one type of gases, such
as CO,, methane, nitrous oxide, ozone, chlorofluorocarbon
etc., but not all data are available. Therefore, the study uses
CO; emission and methane emission terms separately
instead of using greenhouse gas emission. As explanatory
variable of the study, the gross domestic product (GDP) per
capita is applied.

Tourism and GDP variables are retrieved from Turkish
Statistics Institute (here after is TURKSTAT). The data set
of CO; emission (COy), methane emission (MET) energy
usage (EN) and Forest Land (FL) are obtained from the
World Development Indicator which is released by the
World Bank. The data set are available online at the World
Bank and TURKSTAT.

First, all data set are compile of yearly data; therefore,
it may exhibit nonstationary characteristics. To eliminate
the problem, the Augmented Dickey-Fuller (ADF)
technique is applied. Then, a suitable lag is selected for the
analysis. Then, all of variables in the study are non-
differenced data set which is calculated by vector
autoregression method. It is used Akaike Information

Criteria to minimize and Johansen-Juselius (1990)
cointegration test is applied for determination the potential
long term relationship.

Tourism and Climate change variables functional
relationship given in equation 1.;

Where TOU represents the tourism indicator and CC is
standing for climate factors, i.e. CO2 emission, energy
usage, and forest land. All B are coefficient estimated in the
equation, and t is a time variable of the year. A is a
difference operator and ¢ is a error term. After that,
Granger Causality test is applied to estimation of the
potential direction among variables (Equation 2 and 3).

Where the equation In is natural logarithm and A
represents the first difference of the variables. ¢, is the
normally distributed white noise, and €,_, is one period lag
of error term.

After that both short term and long term causality
relationship are estimated. In the short-term causality test
includes Wald test on the 1% difference lagged are applied
while, in the long term both explanatory variables and one
period lag error correction term is used.

AlnTOU, =By +B; In(TOU) 1 +B; In(CC); + X}, AIn(CC);i+&; (1)

AlnTOU, =8p+ YL  nli Aln (TOU) 4 + XL x1iAIn(CC) g +€+x1€ 2)

Aln CC, =yo+ XL, nliA In(CC); + X1 x1i Aln (TOU); +€+x1€ 3
Results

In the current study, some variables are not available
for all the study period. The missing data problem is related
to unequal aggregation because some methods to correct
for missing observations may lead to data stretching. There
are some missing observations of correction models, such
as multivariate regression. The study uses proc Ml in the
SAS program which the program can apply this type of
procedures using a Bayesian approach. Then, ADF is
applied and the results are represented in Table 2. The test
results show that variables are stationary at the first
difference.

After the unit root test, Johansen-Juselius (1990)
cointegration method is used. The long term relationship is
continued by the data generation model and results
represent statistically significant relationship between
tourism sector and climate change. The relationship is
represented in Table 3 and three cointegration equations
are detected in the analysis. After that, the current study
determines existence of the long term relationship among
the variables and maximum lag is selected for three years.

Table 2. Augmented dickey fuller unit-root test results

Also, critical values of the model specifications are
significant at the alpha with 95%. Therefore, it can be
asserted that the null hypothesis can be rejected and there
is a potential long-run relationship between the variables.

In the Table 3, ARDL results are also shown and
according to the results, the model does not include any
serial correlation and heteroscedasticity. The F statistics
result is shown in the Table 3. Since F test result is
statistically significant, the null hypothesis cannot be
accepted. Therefore, it can be claimed that the variables
have a long-run relationship.

Due to the fact that the variables are correlated, the
study further tests Granger Causality to determine the
direction of the potential long run relationship. The
causality can provide information about the direction
(unidirectional or bidirectional) between variables. For the
present study, there is a unidirectional causality running
towards climate change factor to tourism, as an example,
CO; emission and methane emission which are some
indicators of greenhouse gases.

Variables At Level Variables First Difference
TOU P>0.10 ATOU P<0.05
CO; emission P>0.05 ACO; emission P<0.05
MET emission P>0.05 AMET emission P<0.10
EN P>0.10 AEN P<0.05
FL P>0.05 AFL P<0.05

The lag length is selected with AIC criteria which range from 0 to 5. The model with and without constant and trend applied to examination of the unit
root test. P>0.05, and P<0.05 mean the variables are not significant and significant, in sequences.
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Table 3. Johansen and juselius cointegration test results

Dependent Multivariate Cointegration . . . Wald
Variables Results Bounding Approach to Cointegration F-Stat
TOU Three cointegration equation Frou (TOU, CO,, MET,EN, FL ) P<0.05
CC Three cointegration equation Fcc (CO,, MET,EN, FL) P<0.05
Diagnostic Test Results
F-Statistics P<0.05
\]B(inormal) P>005
ARCH (X?arch) P<0.05
Adjusted-R? Min of 0.527 and max of 0.795
CUSUM Stable (level %5)
CUSUM? Stable (level %5)
Table 4. Granger causality test results
Variables D Variables D
CO; emission | €—=> TOU (arrivals) % | METemission | <> | Tou (arrivals) 2
COz emission | <> TOU (revenue) 2 MET emission <—> | TOU (revenue) 2
CO; emission | €—=> FL s MET emission | €—=> FL #
CO; emission | €<= EN € MET emission <> EN €
D: Direction

Table 5. Short and Long run Elasticity of Independent Variables (dependent variable AInTOU (revenue) and AInTOU (arrivals)

Dependent variable AInTOU (revenue) Dependent Variable AInTOU (arrivals)

Variables Coefficient Variables Coefficient
Short-Term

CO; emission Negative < 1** CO; emission Negative < 1*

MET emission Positive <1 MET emission Negative = 1

EN Negative < 1* EN Negative < 1***

FL Positive < 1* FL Positive < 1*
Long-Term

CO; emission Negative < 1* CO; emission Negative > 1*

MET emission Positive = 1 MET emission Negative < 1*

EN Negative = 1*** EN Negative = 1**

FL Positive > 1* FL Positive >1**

Diagnostic Tests

F-Statistics 2.52**-3.95**

\]B(inormal) P >0.05

ARCH (X?arch) P >0.05

Adjusted-R? Min of 0.684 and max of 0.819

CUSUM Stable (Level 5% )

CUSUM? Stable (Level 5%)

*, ** and *** indicates different types of significance level which are 1%, 5% and 10%, respectively.

In the Table 5, long and short-run relationship between
climatic changes indicators and tourism sector indicators
are given. The results show that climate change indicators
and tourism revenues are negatively related except forested
areas in both short and the long term relationship. Similar
directions are valid when the dependent variable is
international tourist arrivals. Considering some cases, the
methane emission has positive coefficient and smaller than
1, but it is not significant at the level of 5% statistically. In
the literature, some studies have similar results such as
Hilmi et al. (2013), suggesting that climate change has a
wide range of impact on the natural resources. Climatic
factors changes crucially affected for a shift in the tourism
industry consisting tourism revenues (UNWTO, 2010).

All in all, Adjusted-R2 shows the range from 68% to
82% variation of explanatory power of the independent
variables. F value is statistically significant and fitness of
the model is acceptable.

Discussion

Tourism industry is evaluated as an initiator sector and
performs a crucial role in the development of countries’
economy and labor markets. However, climate change has
negatively impacted environment and thereby tourism
location, and this phenomenon is especially highlighted
with deterioration of 3s which are sea, sand and sun. Since
tourism generally relies on natural environment as
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aforementioned, the climate change may affect the tourism
revenues and number of tourist arrivals. Therefore,
estimation of the short term and long term relationship
between climatic changes and tourism sector are crucial in
the perspective of natural resource conservation and the
revenue of tourism sector.

This study aims to empirically examine long-run
relationship and causality between climate change and
tourism sector in Turkey. For this purpose, Granger
causality test is applied to evaluate the potential long run
relationship between climate change and tourism sector
from 1960 to 2016. The study uses World Development
Indicator Data set of Turkey. For the analysis, carbon-
dioxide emission, methane emission, energy use (oil
equivalent), forest land standing for climate change and
international tourist arrivals and tourism revenues
representing the tourism sector are applied as fundamental
variables of Turkey from 1960 to 2016.

The analysis results show that on average, climate
change is negatively related with tourism industry. The
results also indicate that CO, emission and methane
emission have unidirectional impact on the tourism
revenues and tourist arrivals in the long term. Therefore, it
can be concluded that Kuznets curve hypothesis, which is
an inverted-U-shaped relationship between different
pollutants and per capita income, is validated for Turkey
during the study period of current study. Sarkodie and
Strezov (2019) stated that the Environmental Kuznets
Curve hypothesis suggests early stages of economic
development are described by a large use of resources
which decline the biocapacity and thus, drive to rapid
growth in pollution levels.

Conclusions

All in all, the findings of the current study represent
some potential policy recommendations to green
environments, sustainable tourism, developing tourism
industry and thus, economic development of the country.
The appropriate policy can be developed for low-carbon
emission (or low methane emission) and green tourism
which may increment to less energy consumption (oil
usage). Also, some taxes can be applied for the usage of
natural resources in tourist destinations. Moreover,
governments may give incentives to green and low CO;
emission energy usage technology or some alternative
energy usage of companies can be supported in the long
run.
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