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Abstract: Tourism has been reported as one of the largest economic sectors i
world. It is shown by more than hundreds of jobs involved is gector which
directly escalate the welfare and economic growth of a country. Thus, govern
will support any actions that could improve competitiveness and profitability
tourism industry. The main objective of this paper is to determine the signifi
factors of international tourism receipts by 18 European countries and
provinces of Western China between 1995 and 2019. Based on data, Europe |
Fa GKS ¢2NIRQa fI NBSad AYyuGSNylridazy
Pacific inclughg China. It is interesting to note that China, particularly in west
part, has contributed more on achieving tourism receipt. China has potenti
grow its tourism sector in significant trend due to its large land size and ma
human resourcestida YA IK{G FdzNIKSNJ RSTFSFH G 9dz
panel Autoregressive Distributed lag (ARDL) model, there would be difft
responses related to determinant factors of tourism over long run and short
The result revealed that populatipicarbon dioxide emission and trade openne
have positive effect to the international tourism receipt in Europe in the long
while the rest explanatory variables such as transportation infrastructure
energy consumption have negative effect to tiernational tourism receipt in
Europe. While in case of China, population and energy consumption are statis
significant and positive to international tourism receipt in the lang correlation,
but the rest variables are having negative effectfdstunately, in the shorrun
effect, it was found that all variables are not statistically significant at least a
ten percent significance level in both Europe and China. From the result, the E
and Chinese policy makers can evaluate the polagetl on each result. Fc
instance, the fact that the high level of population density could reach la
tourism receipt is not always true, government need to provide some training
the party who will be involved in tourism industry to gain knowledgel :
encourage them to be more creative and innovative. Hence the good quali
listed tourism destination would attract more tourist to the destination country
Keywords:Tourism ARDL.Ching Europe
JEL Classificatiod32 C23 Q43 B17

() D

BY SA

Introduction

¢C2dz2NRAY KIFa 0S02YS + 1S@ RNAGSNI
to World Travel & Tourism Council (202id)s reported that there are 33(
million jobs involved in this serviegector industry, which is equivalent to
out of 10 jobs on the planet in 2019. In total, tourism contrildite 10.3
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percent of global GDP. The role of tourism is not only as a direct positive contribution but

also it increases the overall economy as a result of tourism multiplier eftSetisriye,

2015) such as employment promotiafHughes, 1994and increasing economic growth

(Li et al., 2018)Thus, it is not surprising that tourism is becoming one of the most

remarkable industries in this recent decades. Based on datiN\w/TO (220), in 2019,

9dzNR LIS NBYIAYSR (KS ¢2NIXIRQa fIFNASaAad NBIA2Y Ay
tourism receipt with about 744 million and USD 574 billion income, respectively. It is

followed by Asia and Pacific with 362 million tourist arrivad &SD 443 billion tourism

receipt. Surprisingly, China remained at the top country in Asia and Pacific region in term

of international tourist arrival and top 5 largest international tourism receipt. From the

FAIAZNE ™M 2F 9 dzNP LISHNNY [AY0E I SIZd IAfie A AC NIR2WH RE (K Ri
tourisms are contributing more to their own GD#hile in China, especially in the western

part known as Western China, also contribute better on tourism receipt. Due to the fact

GKFEG 2SaiSNYy NaKANR dZBK (&8A T1Svdintoy RISNODSyYy G 2F / KA Y|
population is nearly to 29 percent of the total population, it is very likely to be connected

to the rise in international tourist arrivals and tourism receipts in the Western China

(Wenjuan & Jixi, 2004)n addition, from the figure it alsshown that four out of 12

provinces of Western China attracted more tourists with higher tourist receipts. Thus,

provinces are Yunnan, Guangxi and Guizhou, and Shaanxi.

Figure 1Tourism revenue of Europe countries and Chinese provinces in 2019

Note: the higher colour saturation represents the higher the international tourism
receipts of the country (province). The data sources for Europe are from World Bank while
the source for China is NBS.

Due to those reasons, this study would analyse the deteami factors of international
tourism receipts by 18 European countries and 12 provinces of Western China between
1995 and 2019In this study, the independent variables are determinant factors of
international tourism, such as carbon dioxide emissionsputetion, transportation
infrastructure, energy consumption, and trade openness. While the dependent variable
is international tourist receipt. The methodology of this study is using panel
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Autoregressive Distributed Lag (ARDL) model aimed to examine dinerah and long

run relationship between dependent variable to the explanatory variables. In this study,

it is also necessary to select either Mean Group (MG) and Pooled Mean group (PMG) as
appropriate estimator for measuring the model.

Many studies have been conducted to investigate the determinant factors of international
tourism around the world. Relevant to carbon dioxide emission as one of factors that
influence international tourismAnser et al. (2020¢xplained that high carbon dioxide
emissions damage tends to decrease international tourism receipts by 5.15 percent in
across countries particularly in 132 countries from 1995 to 2018. In additiprusing
GMM estimator, the esante analysis shows that when carbon dioxide emissions damage
is largely increased from 0.832 percent to 1.025 percent, international tourism receipts
tend to decrease from 19.758 percent to 12.384 percent for the nextedsy Thus,
mitigating carbon dioxide emission through sustainable production and consumption, and
strict environmental regulations are highly needed for making tourist visit a country
regularly. Although tourist preferences are varied, for instance tkag to visit mountain
rather than beach or tourist prefer to eat in traditional restaurant than the famous one,
yet all tourists are definitely like to breath and enjoy fresh air. Thus, mitigating the carbon
dioxide emission to be as low as possible wonitirectly attract more tourist arrival thus
increasing tourism receipt as well.

Furthermore,Zhang et al. (2019Iso found that carbon dioxide emission had negative
long run relationship toward inbound tourists thailand from 2001 to 2017. Inbound
tourists are visitors who visit Thailand from outside of Thailand. By using ARDL model, the
findings show that poor environmental sustainability caused greater carbon dioxide
emission in Thailand and leading to the deelof inbound tourism. Thus, the government
was suggested to implement green economy policy, for instance, giving heavy taxfor non
green product and using green vehicle without polluting the air. On the other hand,
Jianping et al. (2015pund that carbon dioxide emissions have a more pronounced
positive effect on tourism industry in China since most regions, except eastern and central
parts of China, mainly promote tourisas an economic growth at the expense of the
ecological environment. In other word, they sacrifice their environmental sustainability in
aim to gain more revenue from tourism activities. It is said that the increase of ecological
damage caused by tourisnas been interpreted as a fruitful development in economy.

While in the literature related to population and international tourisBernini and

Cracolici (2015)sed the Hurdle model to verify that the influence of population factors,

such as age and groups, on tourism decisitaking and tourism expenditure are

statistically significant. Through the analysis of data on Italian household expenditures

FNRBY wmMoppt G2 HnntI SYLANROIf SOARSYOS aKz2ga
positive effect on tourism intentions and a negative effect on tourism consumption
expendiures. Subsequentliui et al. (2018F 2 Odza SR 2y GKS AYLI Ol 27F Lk
and structure on China's tourism industry. They collected two sets of indicator data of

| KAYF Q& iusrgzhiddl Ppopulatioff Rom 1995 to 2014 and used canonical

correlation analysis methods. The results show that the changes in population size and
structure are highly related to the development of tourism. There is a significant positive
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correlation betweerpopulation size and tourism. In addition, the process of aging is also
highly positively correlated with tourism. This is because the increase in population size
provides more labour for the tourism industry, and the elderly are more inclined to travel.
Moreover, they also emphasized that the impact of demographic factors on tourism is
important and comprehensive. They suggested that the Granger causality test can be
deployed to further confirm the impacts of population on tourism.

In the context of trangortation infrastructure, Khadaroo and Seetanah (2007)
investigated the impact of Mauritius Island's transportation infrastructure on tourist
arrivals. Through the random fetts panel model, the study obtained that the
transportation infrastructure has a positive impact on tourist arrivals at a ten percent
significance level. A one percent increase in transportation infrastructure is likely to
increase tourist arrivals by 6 percent. In additionyWwang et al. (20173also found that
high-speed rail strengthened the spatial connection of Beifstganghai metrpolitan
area, expanded its tourism target range, and promoted the optimization of the-scgke
regional tourism spatial structure of the metropolitan area. They employ GIS analysis
method to investigate the effect of higbpeed railway accessibility BB8 cities. They
found that the transportation infrastructure of higépeed rail has a significant positive
correlation with the field strength value of tourist destinatiorSetahun (2016)}also
revealed that in Lake Tana, Northwest Ethiopia, transportation infrastructure and tourism
are highly related internally. In particulathe road network and passenger arrivals
showed a clear positive correlation.

Study related to energy consumption and tourism has been conductedbys { SG € ® OH A M
They used the Emirmahmutoglkose bootstrap Granger nowausality method to

investigate the relationship between tourism receipts and energy consumption in the ten

countries with most tourists. They found that there is different response of causality test

for each country. There is evidem of unidirectional causality from tourist arrivals to

energy consumption in Spain, Turkey, Italy, the United States, and the United Kingdom.

While at the same time, there is no causal relationship between tourism revenue and

energy consumption in Franc8ermany, and Russia. In additiocnA OA 6 S fourddf ® 6 H A mMc 0
that the impact of energy to the tourism industry is undeniable, as the increase in tourism

activities is accompanied by an increase in the demand for energy for various functions.

Becken et al. (2003)Jetermined that transportation and accommodation are the main

areasof energy consumption in the tourism industry. The energy supply in tourist areas

is critical to the success of the tourism industiynin (2015¥ound that the price of oil is

the main determinant of macroeconomic adgtigs, and the tourism industry also heavily

relies on oil for transportation and other tourismlated activities, such as

accommodation and entertainment. As tourism prices remain high, the impact of oil price

shocks will have a significant impact on tharism industry.

In addition,KulendrarandWilson (2000jook the lead in putting forward the hypstudy
of "whether human tourism is related to international trade."” The conclusion enhances
that there is a relationship between trade openness and touri€maisumpunsakwnd
Pholphirul (2018used the data from Thailand and 207 trading partner countries, they
found that the degree of trade openness is positively correlated with international
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tourism demand.Chenhao et al. (2018mployed a single emtegration equation to
analyse the number of Chinese tourist arrivals from five middle Asian countries from 2001
to 2015 and thei statistical data on imports/exports to China. They conducted an
empirical study on the equilibrium relationship between inbound Chinese tourists and
import and export trade volume in five Central Asian countries. They performed the
Granger causality tesin the relationship. The study results revealed a tomg stable
equilibrium relationship between China's inbound tourism and import and export trade
with the five middle Asian countries.

From the above previous literature explanation, it can be suniwedrthat all variables

are positively affecting tourism receipt, except carbon dioxide emission. Both developed
and developing countries aimed to gain more GDP through external and internal revenue.
The fact that tourism is a promising industry and being of largest income source for a
country, thus, it encourages the government and policy maker to find any best option for
developing their country by any state. Transforming land into hotel, mall, theme park or
any commercial places to attract people fasiting and expanding the main street for
reducing traffic congestion are some of government agenda in improving their tourism
activity. Unfortunately, those actions might harm ecological environment, whereas the
environment is damaged as consequences tlie developed tourism industry. The
worsening air pollution and a smaller percentage of global farmland are the examples of
G2dzZNA&aY RSO@OSt2LIVSyiQa AYLIOlaoe LYy FRRAGAZ2YZ
to the environment could be a sign of fruitfidurism sector which leads to gain multiple
benefit Jianping et al., 2015)n other word, the damage has simply unbothered them to
earn more and more income. Althoughrse country might already offer green tourism
activity, the impact of tourism to the nature still needs to be discussed.

Therefore, this study is expected to contribute better on finding the determinants factor
on international tourism receipt across caues by using ARDL model in aim to examine
its shortrun effect and longun impact of factors to tourism. By investigating the short
and longrun impacts, government and policy maker could identify which part of variables
need to be evaluated. Subsequéntafter obtaining the results through effective research
methods, this study compares the results of the two regions to gain a deeper
understanding of the impact of these determinants. Thus, by understanding the
relationship between five explanatory vables such as carbon dioxide emissions,
population, transportation infrastructure, energy consumption, and trade openness
toward international tourism receipt, this study might become a part of recommendation
and suggestion for the government and policykerin order to escalate tourism sector
services. This study is continued by organizing research method and how the
discussion is conducted, such as how to get the data, variables and determining the
methods. Then, the next section would interpret teeonometric result and elaborate
more on the discussion. Finally, the discussion would end with the conclusion, limitation,
and suggestion for further research.
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Research Method
Data

This paper aims to analyee determinant factors of international tourism in Europe and
China. The data source has been collected from the National Statistical Bureau of China,
CEADs (Carbon dioxide emission Accounts & Datasets) and the World Bank, they covered
the data on most bthe required variables from 1995 to 2019. For Europe, the data is
taken from 18 countries; Austria, Belgium, Czech, Demark, Finland, France, Germany,
Greece, Hungary, Ireland, Italy, Netherland, Norway, Poland, Portugal, Spain, Sweden,
and Switzerland. WA f S / KAYl Q& RIFdF dzZASR mMH LINR@ZAYyOSa
Guizhou, Hainan, Inner Mongolia, Ningxia, Qinghai, Shaanxi, Sichuan, Tibet, Xinjiang, and
Yunnan. In this study, the explanatory variables are carbon dioxide emissions, population,
trangportation infrastructure, energy consumption, and trade openness while the
dependent variable is international tourist receipt.

In the context of definition, energy consumption (EC) is counted as kilogram fossil fuel
energy per capita and percent of tdtanergy consumption (for European countries).

While transport infrastructure (TRAN) is defined by the proxied of length of the highway

in each region in China and the percentage of villBRRS R Ay (G NI yalLl2 NIiQa
manufactures in Europe. Carbon dioxidmissions (CO2) is counted as ton per capita,
GKSNB / KAYlFQ OFNbP2Yy RAZEARS Syraaizya REGLI
jointly compiled multiscale carbon accounting lists and seeanomic and trade

databases for China, developing countriaed regions with the joint support of many

research institutions. Furthermore, trade openness (TO) is referred to a proportion of
international trade and international tourist receipt (TR) counted in current US Dollar as
expenditure of international inbouwhtourist. Inbound tourist refers to a tourist who visit

a country where they are not resident of that destination country.

Table 1Data sources and definition

TR International tourism Natural Log form World Bank (Europe); Nation:
receipts (million USD) (LNTR) Bureau of Statistics (China)

Cco2 CO2 emission per capita Natural Log form World Bank (Europe); Carbc
(ton per capita) (LNCO2) dioxide emission Account ¢

Datasets (China)
POP  Total population (Europe: Natural Log form World Bank (Europe); Nation:

aged 1516; million) (LNPOP) Bureau of Statistics (China)
TRAN  Percentage of value adde Natural Log form World Bank (Europe); National
in transport (Europe; %) (LNTRAN) Bureau of Statistics (China)
Length of highway (Chine
km)
EC il fuel energy consumption Natural Log form World Bank (Europe); Nation:
Jer capita) (LNEC) Bureau of Statistics (China)
TO Trade openness Natural Log form World Bank (Europe); Nation:
proportion of (LNTO) Bureau of Statistics (China)

international trade
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For case of population definition (POP), since both region data are collected from different
source,World Bank for Europe and the National Bureau of Statistics of China for China,
there isa difference on putting the definition of population. In Europe, population is
counted between 15 and 64 years old, while the population variable of Chinese provinces
represents the total population. However, because the two models are separated, the
difference does not affect the results. In addition, international tourism income is the
explained variable of current study, which also reflects the development of the region's
tourism industry. In short, the data sources and definition are explained ifdahke1.

This study converted all variables into natural log form since the heteroscedasticity can
be reduced due to the logarithmic transformation of the data by compressing the variable
measurement scal¢Gujarati, 2004) Table 2 showed the descriptive statistics of each
variable. For European countries, the skewness and kurtosis values indicate that the
distribution of all variables are skewed, which is different from the normal distribytion
Kurniawan& A'yun 2022) Furthermore, the JarquBera (JB) statistical test reveals that

the unconditional distribution of all variables is ranrmal. Therefore, the traditional OLS
linear regression method may lead to biasetimation results. In other words, it is more
suitable to use the panel ARDL method to study the heterogeneous effects of factors such
& OFNP2Yy RAZEARS SYA&aarzya 2y GKS (G2d2NRayYy Ayl
and kurtosis values representahthe distribution of all variables are different from the
normal distribution. Furthermore, the Jargtigera (JB) statistical test shows that except
for energy consumption (LNEC), other variables are significant at one percent level, and
LNCO?2 is signifiat at the ten percent level.

The panel ARDL model requires all variables as endogenous variables and assumes that
there is a linear causal relationship between the variables. Moreover, by constructing a
lag term, the panel ARDL model required an ermmrection mechanism (ECM) model,
which can effectively estimate the loigrm and shoriterm effects of variables and the
shortterm to longterm adjustment speedKurniawan& A'yun 2022) In order tostudy

the shortrun and longrun relationship between tourism and determinants, based on the
panel ARDL model proposed Bgsararmand Shin (1997)this paper constructs the test

model by following:

1 z 9 ohs
1 r ,.#/ r , .0/ 0 ,.42! .1 , . %#
r , .4/ v p

The definition of the variables in equation (1) is consistent Wablel., Orepresents the

year."Qepresents a country in the European model, and its value range isi =1, 2...,18.
While in the Chinese modeltepresents a provinceynd its value range isl, 2...,12.
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Table 2Descriptive Statistics

Mean 9.21 2.05 2.22 5.40 4.27 4.45
m  Median 9.12 2.08 1.94 5.48 4.38 4.40
S Maximum 11.31 2.62 4.02 6.10 4.59 5.48
§ Minimum 7.25 1.36 0.85 0.14 3.22 3.61
3 Std. Dev. 0.93 0.29 0.93 0.58 0.28 0.39
S  Skewness 0.30 -0.28 0.65 -4.98 -1.26 0.31
2  Kurtosis 2.33 2.01 2.06 40.57 3.96 2.29
@ JarqueBera 15.2%%% 21 .2%%* 48.1%+* 27000%** 114.9%%+ 16.8%x*

Observation 449 392 450 424 378 450

Mean 7.15 3.78 4.86 4.22 3.20 2.87
o Median 7.23 3.73 4.86 4.30 3.17 2.34
= Maximum 10.85 5.55 6.52 5.82 5.17 17.22
@ Minimum 2.13 2.27 2.90 2.15 0.57 0.14
‘_g Std. Dev. 1.85 0.75 0.94 0.88 0.85 2.77
S  Skewness -0.48 0.37 -0.03 -0.26 0.07 4.35
S Kurtosis 2.91 2.88 1.72 2.12 3.27 21.17
® JarqueBera 11.7*** 5.4* 20.6%** 13.3%*x 1.0 5075+
?  Observation 300 227 300 300 250 300
Note: *, ** *** represent significance of the coefficients at the 10%, 5%, and 1% levels
respectively.

To ensure the logarithm form is positive, for China and Europe, the LNTR= In (10*tourism
receipts), and Carbon dioxide emission is calculated in same way.

According tdPesaran (2021 panel autoregressive distributed lag model with long
term relationshipcoefficients can be represented as equation (2), which contains the
shortrun and longrun coefficients, moreover, there is also the error correction term to
measure the adjustment speed from the short run to long run in this form.

Y, . 42 7 Ly .2 Y, . 4R KY, . #I
[ Y, .0kO zY, .42} . 3y, . %t
SY, .4l g, . #/l 1 ,.0/l0 ,.42!
.. %#r . 41 %% q

Thus,; measures the longerm impact of explanatory vardes on the tourism industry,

%#%#, representserrorcorrectior, A& G KS SNNEBNJ §SNXYZ FyR (GKS
are the coefficients of shotierm impact. When the coefficients in the estimation results

are significant, it can be considerebat there is a shorterm or longterm dynamic
relationship between the variables.
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Furthermore, ARDL model also benefits this study by its characteristic. The advantages of
the ARDL model are (1) The unnecessity to test whether the variable is faistgteder
integrality in advance, which is the biggest advantage of the ARDL method. Traditional
methods almost require all variables to enter the model with single-firder integral,

that is, I(1). The ARDL method does not have strict requirements ostahdity of the

data, no matter whether the data is I(1) or 1(0), and whether there is a cointegration
relationship between them, this method can be implemen{@g&saran & Shin, 1997n

other words, it is not necessary to consider whether the time series entering the model is
pure 1(0) or pure I(1) or a mixture of I(0) and (1

Next, (2) there is no need to consider whether the variable is endogeRasaran et al.
(1996) believes that cointegration vector autoregressive analysis involves many
endogenous and exogenous variable selectiordetermination of lag order,
determination of trend terms, and intercept terms so that the study's conclusions are
filled with uncertainty. The robustness of the model is not high. The ARDL method will not
affect the estimation of the model even when tlexplanatory variable is endogenous,
and the estimation result is more robust. Lastly, (3) it simultaneously reflects the-short
run and longrun relationship(Narayan & Narayan, 2006)he ARDL method can derive a
dynamic error correctio model through a simple linear transformatidBanerjee &
Newman, 1993)integrating shorterm andlongterm dynamics. This paper applies Mean
Group (MG) and Pooled Mean Group (PMG) to estimate the equation, whereas the final
model is determined by Hausmann's test.

Result and Discussion

In this section, the econometric result and discussion woulfliiber elaborated. Before
ARDL model is executed, there are few steps need to be conducted. The first one-is cross
sectional dependence (DC) and unit root test, followed by cointegration test, optimal lags
selection, and the last step is estimating megoup (MG) or pooled mean group (PMG)

Econometric Result
a. Crosssectional dependence (CD) test and unit root test

Due to the characteristics of panel data, a common cause may affect all individuals, which
may lead to Crossectional Dependence. When there is crssstion correlation, the
traditional panel unit root test will be invalid. Therefore, before the unittrtast of the
variables, this study first conducted the CD Test panel independence test, the results of
this test are shown iTable3.

Table 3 reveals that the variables are all strongly significant at the one percent level
through the CD test, which rejecting the null hystidy. Therefore, the panel data used

in this paper does not have panel independence, so the unit root test ismpegtbon the
variables. Commonly used basic unit root testing methods, such as IPS and Fisher,
assumed that the crossection is irrelevant, but according to the results of the CD test,
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such assumption is rejected. Therefore, current study employs the segemeration unit

root test method, the Crossection Augmented Dickdyuller (CADF). The paper still
applies the IPS and Fisher method as the reference for the CADF unit root test. The results
are shown inrable4.

Table 3Results of CD test

LNTR SR 0.00
om LNCO2 37.55%+* 0.00
25 LNPOP 14.18%+ 0.00
2T LNTRAN 15.40%* 0.00
? 8 LNEC 36.87*+ 0.00
LNTO 47 63%** 0.00
LNTR SOl 0.00
g LNCO2 29.90%** 0.00
3 2 LnpPoP 40.46** 0.00
33 LNTRAN 37.71%% 0.00
® @ LNEC SR Ess 0.00
LNTO 39.95%* 0.00

Note: *, **, *** represent statistical significance at the 10 percent, 5 percent, and 1
percent levels respectively. Null hystudy of CD test: panel independence exists.

From theTable4, it can be concluded that all five determinants and tourism receipts are
stationed at one percent significant level in first difference term since the p value of CADF

test in first difference form are all smaller than 0.01. Even by looking through the
traditional unit root test method such as IPS and Fisher methods, the results are
consistent with CADF from the perspective of first differences term. It also reveals that
LNTR, LNCO2, LNPOP in Europe and LNCO2, LNTRAN and LNEC in China rejected the null
hypo-study within ten percent of significant level in level term. Hence all variables are 1(0)

or I(1) and it is plausible to estimate the panel ARDL model.

Table 4Results of Unit Root Test

IPS FISHER  CADF IPS FISHER CADF

LNTR 231  -8.02%*  -2.15% -10.98*** -11.86***  -5.69***

o m LNCO2 4.68  -7.52***  -3.62*** -7.31%%* -12.11% -7.86***
2 g LNPOP  -2.21**  -5.24%* -1.49* -2.43%%* -7.56*** -2.87%*
% T LNTRAN 044  -4.90*** 2.32 -9.79%** -12.88**  -7.30***
% 8 LNEC 6.75  -3.89%** 0.28 -6.49%** -11.85%*  -6.20***
LNTO -1.70%*  -7.76%** 0.44 -12.09*** -12.24%* 5. 11%**

LNTR 3.57  -5.32%%* -1.17 -9.03*** -11.40%*  -6.19***

9 A LNCO2 236  -5.137*  -4.30*** -3.91%** -9.87*** -6.25%**
= g LNPOP 3.68  -4.48%* -0.63 -3.08*** -9.29%** -3.68***
32 LNTRAN  2.06  -5.81*** -1.59* -6.16*** -9.57%* -4.85***
® ® LNEC 3.65  -3.03***  -6.00*** -2.89%** -9.14%** -4.86***
LNTO -7.20  -4.24%* 2.98 -14.28*** -10.81***  -5.00***

Note: *, ** *** represent statistical significance at the 10 percent, 5 percent, and 1
percent levels respectively.
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b. Cointegration test

The common method for variables with unit roots is to make a-@irder difference,
hence this study obtains stationary series. However, theaning of the variables after
the first difference is different from the original sequence. Currently, we are still hoping
to use the original sequence for regression. Thbleb presents the result of Pedroni and
Kao caintegration test. Since the mostatistics are significant at one percent level, we
can reject the null hypstudy of no ceintegration. Furthermore, this study applied the
Kao ceintegration test and obtained the same output, the null hygtady is rejected. So,
we can conclude that theris a significant cointegration relationship between variables.

Table 5Results Of Pedroni and Kao-lbtegration Test

o m Pedroni Modified PhillipgPerron 3.63*** 0.00
g S Pedroni PhillipsPerron -1.68** 0.04
£ '3 Pedroni ADF -1.17 0.12
? 8  Kao test -3.97%** 0.00
U  Pedroni Modified Philligerron 2.74%* 0.00
, § = Pedroni PhillipsPerron -1.76* 0.04
=i Pedroni ADF -2.16** 0.02
® ® Kao test 3.08*** 0.00

Note: *, ** *** represent significance of statistics value at the 10 percent, 5 percent, and
1 percent levels respectively. Null hyptudy of ceintegration: cointegration relationship
does not exist.

On the assumption of loagun homogeneity, the Pedroni or Kao4bdegration test can

be skipped. CGintegration is ascertained from the statistical significance of the damg

coefficients and the error correction term. In other words;integration presents itself
as the joint significance of the level equation.

c. Optimal lags skection

To obtain the best lags structure, this paper runs the ARDL model on the time series of
each country (or province) and then counts the frequency of the lag term of each variable
in each country (or province), and finally chooses the lags with the higteegtency as

the final result. Table 6 showed the results of selecting the optimal lag structure. The
maximum lags setting in this paper is two because more extensive lag will cause
collinearity problems and make it impossible to run the ARDL model for som@ries

(or provinces). Froritable6, we can see that the optimal lag of European countries' data

is (22 1221). For variables such as LNTR, the frequency of lag 0is O, lag 1 is 8, and lag 2
is 10. Therefore, we should choose lag tinich has the lghest frequency, as the lag of
LNTR. In addition, the sum of frequencies is 18, which is the same as the number of
countries. This also verifies that each country runs the ARDL model individually. For
Chinese provinces, the optimal lag structure is (121120). We noticed that the sum of
frequencies is 9, and the number of provinces is 12. The reason is because of an
unbalanced panel. The missing data of some provinces and collinearity cause no results in
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the remaining three provinces, but the panel ARddel can still work; and the optimal
lag structure is adequate.

d. Panel ARDL: MG and PMG

The meangroup (MG) estimates N timgeriesequations and averaging the coefficients
while the pooled meamgroup (PMG) uses a combination of pooling and averaging of
coefficients(Blackburne & Frank, 2007\We applked international tourism receipts as
dependent variables while carbon dioxide emission, population, energy consumption,
transport infrastructure and trade openness as explanatory variables. The PMG
estimation method can be applied to estimate the variableth cointegration
relationship under the premise of satisfying the existence of cointegration relationship
(Pesaran et al., 1999)The PMG method can estimate the relationship between the
cointegration variables and gives an error correction coefficient,cwidonfirms the
existence of a longerm relationship(Darsono et al., 2022Moreover, we can consider
the relationship is significant and efficient only when theoercorrection coefficient is
significantly negative

Hausman test is the judgment standard for selecting MG estimator and PMG estimator
for panel ARDL analysis. According to the results of the Hausman TedileY, this paper
believes that the PMG estiator is a more appropriate estimator for the model compared

to the MG estimator.

Table6h LJAA Y € 3a F2NJ 9dzNRPLISHY [/ 2dzyiNASa | yR /K

LNTR 0 8 10 2
om LNCO2 2 7 9 2
g5 LNPOP 5 13 0 1
273 LNTRAN 3 5 10 2
58 LNEC 3 4 11 2

LNTO 7 11 0 1

LNTR 0 6 3 1
o LNCO2 3 6 0 1
e = LNPOP 3 1 5 2
22 LNTRAN 2 0 7 2
o o LNEC 4 5 0 1

LNTO 6 3 0 0

Note: the method is to run ARDL model for each individual and dadect the most
common lags for each variable.

¢KS NBlIaz2zy Aa 0SOlFdzasS (GKS 9/ aQa O2STFFTAOASyGa
there is a significant lonterm relationship between variables in European countries. In

addition, from the resultof PMG estimation, the coefficients of the variables are not

significant at least at the ten percent level for the shtatm relationship, but the

coefficients of all determinants are statistically significant at the one percent significance

level in longterm relationship.
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Table 7Results of MG and PMG Models for European Countries

Coefficients p-value Coefficients p-value
Long InCO2 2.640* 0.063 2.026*** 0.000
run InPOP 6.708 0.108 4.047%** 0.000
INTRAN -0.458 0.419 -0.642*** 0.000
InEC -9.098** 0.027 -4.098*** 0.000
InTO 0.116 0.810 1.817%** 0.000
Short ECM -0.583*** 0.000 -0.295*** 0.000
run kInCO2 -0.506 0.260 0.006 0.976
kInPOP -5.405 0.420 -3.552 0.325
KINTRAN 0.004 0.979 0.101 0.475
KInEC 0.316 0.850 -0.281 0.685
KInTO 0.108 0.517 -0.068 0.568
_cons -1.024* 0.915 2.718*** 0.000
Hausman test Chi2: 5.40 Prob>Chi2 0.37
Dependent variable LNTR Observations 450

Note: *, ** *** rgpresent statistical significance at the 10 percentpBrcent, and 1
percent levels respectively

In the long run, carbon dioxide emissions, population, and trade openness are positively
correlated with the explained variable (international tourism receipt); while transport
infrastructure and energyonsumption are negatively correlated with the explained
variable. One percent increase in carbon dioxide emissions will increase international
tourism receipt by 2.026 percent; a one percent population growth will increase
international tourism receipt by.047 percent; an increase in trade openness by one
percent will increase tourism receipt by 1.811 percent. Moreover, for every one percent
increase in the valuadded of transportation equipment, international tourism receipt
will decrease by 0.642 pemst for every one percent increase in energy consumption,
international tourism receipt will decrease by 4.098 percent.

Furthermore,Table8 shows the results of the panel ARDL model for Chinese provinces.
This table also applied similar step likable7. From the table, it can be concluded that
PMG estimation is better than MG estimation by Hausmann's test. In the PMG model, the
coefficient of the error correction term is negative and significant at the one percent level,
which confirm that the determinat and the explained variable (international tourism
receipts) are strongly correlated in the long run.

Like the European model, the coefficients of the determinants in China are not statistically
significant in the short run. However, the coefficientsalif variables are enormously
significant at the one percent level in the long run. In the kewgn relationship, carbon
dioxide emissions, population, and transport infrastructure are positively correlated with
the explained variable (international tosm receipt), while energy consumption and
trade openness are all negatively correlated with international tourism receipt.
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Table8wS & dzf a4 2F aD FyR taD a2RSta T2NJ/ KAYIl Q& t

Coefficients p-value Coefficients p-value

Long InCO2 1.821 0.32 -0.495* 0.07

run InPOP 1.478*** 0.00 0.929*** 0.00

InTran 0.294 0.83 -0.893*** 0.00

InEC -2.422 0.33 1.255*** 0.00

InNTO -0.064*** 0.00 -0.022** 0.04

Short ECM -0.837*** 0.00 -0.471%** 0.00

run kInCO2 -0.921 0.32 -0.091 0.85

kInPOP -0.926 0.11 -0.268 0.46

kInTran 0.207 0.43 0.170 0.51

KINEC 0.143 0.84 -0.457 0.42

kKINTO 0.011** 0.01 -0.004 0.40

_cons 3.01%** 0.00 2.34 0.00
Hausman test Chi2: 2.86 Prob>Chi2 0.72
Dependent variable: LNTR Observations 300

Note: *, **, *** represent statistical significance of coefficients of determinants at the 10
percent, 5 percent, and 1 percent levels respectively.

In the long run, a percentage increase in carbon dioxide emissions will decrease
international tourism reeipts by 0.495 percent; a one percent increase in population will
increase international tourism receipt by 0.929 percent. One percent increase in the
length of highways as proxied of transport infrastructure will decrease the receipt of
international touism by 0.893 percent. At the same time, if energy consumption
increases by one percent, tourism revenue will decrease by 1.255 percent; if trade
openness increases by one percent, international tourism receipt will decrease by 0.022
percent.

Causality ca be observed through ECM, letgrm, and shorirun coefficients. Because

the coefficients of the error correction terms of the two models are enormously
significant at the one percent level, we can conclude that joint causality is strong. While
the shortrun coefficients are not significant, it reveals that the shauh causality is not
significant; the longrun coefficients are all enormously significant at the one percent
level, so there is the strong lorgn causality.

Comparison between Europe arhina

To compare the results of Europe to China, the current study organizes the PMG model

results of the two regions intdable9. The pronounced difference lies in carbon dioxide

emissions. It is interesting to note that the rise of carbon dioxide @i y Qa Rl Yl 3S o6 @
one percent led to a rise of the tourism receipt by 2.026 percent in Europe. The impact of
ANBFGSNI OFNb2y RAZ2EARS SYraaaizyQa RIEYIF3S Ay
positively on tourism receipt in there. On the contrary, in Chirapepercent increase in

carbon dioxide emissions tends to reduce international tourism receipt by 0.495 percent.

This phenomenon is interesting because the long effects of the same determinant in

different regions are contrasting. In the original da€hinese provinces' average carbon

dioxide emissions are 5.93 tons per capita. In comparison, in European countries, it is 8.08
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tons per person (in descriptive statistics and models) to avoid negative logarithms (this
study transforms the original datajlowever, considering that the population of Chinese
provinces are much larger compared to European countries, there would be a pronounced
difference in the total amount.

In addition, according tZha et al. (2015)most regions in China mainly promote tourism
economic growth at the expense of the ecological environment. When tourism
development is at the cost of increased carbon dioxide emissions, the environment may
be further polluted, which will affect the development of tourism. From the current
results, a reasonable explanation is that the increase in carbon dioxide emissions has
already caused pollution to the environment, thus negatively impacting the tourism
industry. Ths also explains the twaay causality between tourism receipts and CO2
emissions in the previous literature.

The negative relationship between carbon dioxide emission and tourism receipt in China
is supported by the finding of previous studi&ajjad et al. (2014fpund that climatic
factors and air pollution have a negative impact on tourism indicators in the form of
deforestatim and depletion of natural resources. The tourism industry has been
systematically eroded due to severe climate changes and increasing air pollution. There
are many causal relationships among climate factors, air pollution and tourism indicators.
Zhou et al. (2019¢mployed the gravity model to study the effect of air pollution on
tourism in Beijing. They found that air pollution has a significant negative impact on
tourism. Furthermore, the result reveals that the effect of air pollution on international
tourism ismore pronounced than domestic tourism. In other words, foreign tourists are
more sensitive to air quality. Howevdriu et al. (2019used random effects and fixed
effects models to anade the panel data of 17 provinces in China. They found the opposite
result, that is, domestic tourists are more sensitive to air quality than foreign tourists.

While in Europe, greater carbon dioxide emission damage is likely to increase tourism
receipt. This does not mean that there is a direct relationship between emission to
tourism receipt, yet the rise of emission generates some activities that encourage more
tourism receipt eventuallyEuropean countries, as many of them are categorized as
developedcountries already attract tourists to visit, both from developed and developing
countries due to its economic development status. Developed countries are identic with
sophisticated technology, centre of businesses, and modern life where they can access
anything easily. For instance, easy access to get public transportation, easy to find item
that they want to have, and plenty of job opportunity. Thus, an increase of carbon dioxide
emission is likely representing the lively country where the emission isupestfrom its
economic activities, such as emission from industry, vehicle, and household activity.
Although green products are highly promoted in many areas, the percentage of activity
producing carbon dioxide emission is still the larger in comparidars, s time goes by,

the percentage of carbon dioxide emission is likely to remain the same, and even increase
eventually. This situation implies that an increase of carbon dioxide is rising the tourism
receipt as well.

JurnalEkonomi & Studi Pembangunatr? | 281



Cheng & Nahar
The Determinants of International Tourisif:

As for the determinants of popufi@n, the influence of population on international
tourism is positive in China and Europe. An increased of population by one percent can
increase European countries' international tourism receipt by 4.047 percent, but it can
only increase China's interriahal tourism receipt by 0.929 percent. The reason of this
phenomenon could be caused by the fact that China's population is large enough already,
and the marginal effect is diminishing. This is in line with empirical analysis since more
population bringsnore labour force. Population with plenty of high qualified people, such
as those who have a high education level would contribute better on improving tourism
sector in country. Thus, the tourism receipt might escalate afterwards.

Particularly for poputaon in productive age might significantly help country to achieve a
good economic in tourism sector. Althouddernini and Cracolici (201%ygued that
ageing population or elderly people population might negatively affect tourism demand,
it is compensated by positive cohort effect whereas the elderly people are tikdlg a
tourist who travel more than younger generation.

Table 9Comparison of Long Run Effects

Coefficients Coefficients

Long run  LNCO2 2.026*** -0.495*

LNPOP 4.,047%** 0.929***

LNTRAN -0.642%** -0.893***

LNEC -4.098*** 1.255%**

LNTO 1.811%** -0.022**

ECM -0.295%** -0.471%**
Observations 450 300

Note: *, ** *** represent statistical significance of coefficients of determinants at the 10
percent, 5 percent, and 1 percelgvels respectively.

The impact of transportation infrastructure is both negative in Europe and China. It is
surprising to notice that good transport infrastructure might be the cause of a declining
tourism receipt. As know, transport infrastructure suah length road is symbolized as
good infrastructure and stable economiblahar et al., 2019)Supply and demand of
product in country could easily be fulfilled if thasean accessible transporting facility that
distributes product to any needed places. However, it might be plausible result since
transport infrastructure is positively related to the numbers of transportations being
operated. When many people used varioounode of transportation to reach some
destinations, the vehicle might pollute the air and destroys environment. For country who
promoted their natural resources as their main highlight of tourism attraction, they will
suffer the most due to the indirectmipact of advanced transport infrastructure on
tourism.

In the context of energy consumption, it is found that energy consumption has negative
effect on tourism receipt in Europe but not for China. China has positive relationship
between energy consumptiomnd tourism receipt. According t&atircioglu (2014)
energy consumption and tourism have a long term equilibrium relationship with carbon
dioxide emission. When energy has been used for any activities including fasntouri
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development, it might attract people for coming and it generates more revenue. Energy

F2NJ ONI YyALRNIFGA2Y S OFGSNAY3IS YR | O02YY2RI (A
demands. Thus, the greater energy is used, the more tourist is coming as vied as

tourism receipt. However, this condition might harm the energy sustainability. The energy

used might be doubled than usual and it might threat the existence of energy proportion

for the future (Sajjad et al., 2014Yherefore, it is plausible that some communities avoid

visiting country that consume more enetrghey choose to visit country that use less

energy and focus on natural resources as the tourism attraction.

Meanwhile, the impact of trade openness on international tourism is positive in Europe
and negative in China. When the trade is open freely, auld benefit both host or
destination country since they could fulfil their supplies and demands. In the context of
tourism, attracting tourist by improving trade openness is not enough, government is
advocated to design some strategy to attract visitor fooming to the country
(Azizurrohman et al., 2021Thus, visitor could stay longer for spendingithholiday. As

the result, the number of tourist arrival is increasing along with the receipt.

Conclusion

¢CKA& addzRe O02ffSOGa / KAYlIQa LINRPOAYOALFf LI ySt
it investigated the impacts of five determinants (carbon dioxide emissions per capita,
population, transportation infrastructure, fossil energy consumption per cagitd,trade
openness) on international tourism by the same methods. In the panel ARDL model, this
paper examines the Crosgctional Dependence. Through the secamheration unit

root test method, the current study obtained that all variables of the twangda are
stationary at 1(0) or I(1). Furthermore, the results of Pedroni and Kaintegration
indicate that there is a significant gotegration relationship between variables. After
obtaining the optimal lag, this paper ran the MG and PMG models oflpaRDL and
found that PMG is better through Hausmann's test. Therefore, we obtained the final
estimation.

The results of comparison between Europe and China found that the population is
positively correlated with international tourism receipts and traadption
infrastructure. It is negatively affecting international tourism receipts in China and
Europe. Carbon dioxide emission per capita has a positive impact on tourism in Europe
but a negative effect in China. Fossil fuel energy consumption has aivegatrelation

with international tourism receipts in Europe but positively correlated in China. Trade
openness has a positive effect in Europe while has a negative impact on tourism in China,
all coefficients in the long run are significant, and mostsgaificant at the level of one
percent. The paper finds that carbon dioxide emission per capita has a positive impact on
G2dzZNR&Y AYy 9dzNRPLIS odzi | yS3IIiAaAdS SFFSOLG Ay [ K
promotions on tourism economic growth at tlexpense of the ecological environment
(Zha et al., 2015)Although, in the long run the increasing emission will restrain the
tourism since the total carbon dioxide emission per capita in west provinces of China is
aready higher than European countries. Fossil energy consumption is negatively
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correlated with international tourism receipts in Europe but positively correlated in China.
Trade openness has a positive effect in Europe while has a negative impact omtiwuris
China. All coefficients in the long run are significant, and most are significant at the level
of one percent. The PMG model for individual countries or provinces provides the impacts
of determinants in particular countries (or provinces).

The limitation of this study is that for European countries, the receipts generated by
tourism between these countries are also regarded as a part of the international tourism
revenue. However, for Chinese provinces, travel between these provinces is not
considered international travel. For instance, the revenue generated by German tourists
in Spain is counted as an international tourism income; but the income generated by
Yunnan tourists in Sichuan is not included as an international tourism income. ditegref

the explained variables of the two databases, which is the international tourism industry
income, has different contents. This weakens the comparison to a certain extent. In
addition, the panel data is an unbalanced panel, the method which requistoagly
balanced panel in the analysis process cannot be used in this study. For example, the
Granger causality test cannot be applied, so the study can only determine the causality by
longrun coefficients and ECM coefficients of the PMG method.

This sudy is a significant reference for policymakers. According to the five determinants,
European and Chinese policymakers can adjust to promote tourism. For example, since
the carbon dioxide emission coefficient is negative in China, China's western psovince
should reduce carbon dioxide emissions to increase international tourism income;
meanwhile Europe should minimize fossil energy consumption because the energy
consumption coefficient is negative and has a considerable value. The model results of
this study can provide reference for creating policies or making decisions.

Appendix

TableA] { 5+ NBAadzZ G4 FT2NJ 9dNRLISHyYy O2dzy (i N& Sa

LNCO2 -0.0516 LNCO2 0.668*
LNPOP 1.003*** LNPOP 3.889***
LNTRAN -0.520* LNTRAN 0.0755
LNEC 0.296 LNEC -2.575**
LNTO -0.00823 LNTO 0.897***
Guangxi 3.129%** Belgium -1.962***
Guizhou 1.613*** Czech -2.232%**
Hainan 1.076*** Demark 0.856**
Inner Mongolia 1.932%** Finland -1.147
Ningxia -3.278%** France -6.960***
Qinghai -1.332%** Germany -7.902%**
Shaanxi 2.859%** Greece -0.273
Sichuan 2.658*** Hungru -2.007***
Xinjiang 1.4217*** Ireland 1.184
Yunnan 3.837*** Italy -5.644***
Constant 2.502** Netherland -2.992%**
Norway 0.253
Poland -5.866***
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TableA { 5+ NB&adz (4 T2NJ 9dzNR LIS §ODFUFENR SA | YR / KA

Portugal -0.746**
Spain -4.637***
Sweden -2.765%**
Switzerland -0.637**
Constant -45 .55%*

TableAZ aD Y2RSf TFT2NJAYRAGARIE € /KAYlI Q& t NEBAYOSaA

Longrun -0.495* 0.929*** -0.893*** 1.255%* -0.0221**
Gansu -0.164 -2.073 -1.319 0.396 4.316 -0.0488 0.507
Guangxi -0.728*** -0.218 0.682 -0.342 -1.449* -0.00315 5.006***
Guizhou -1.137*** -3.811** 0.825 1.154%** 0.733 0.00573 5.295%**
Hainan -0.0276 -0.149 0.967 -1.570* -0.142 -0.00497 0.2
InnerMongolia  -0.466*** 1.808*** 2.164*** 0.131 -2.785*** 0.0108** 2.029***
Ningxia -0.183 0.431 -1.668 -0.714 -1.204 0.0118 0.316*
Qinghai -0.416** 0.0196 0.881 1.549** -1.544 -0.00789 0.627**
Shaanxi -0.752%** 0.907 0.0308 0.376 -1.835 0.00652  4.537**
Sichuan -0.667*** 0.539 -1.228 -0.0088 -0.907 -0.00077  4.232%*
Tibet

Xinjiang -0.526*** 1.436 0.402 0.588 0.358 -0.00899  2.130***
Yunnan -0.114* 0.11 1.211*** 0.311 -0.566** -0.0065 0.824

Table 8 PMG model for individual European countries

Long run 2.026*** 4.047*** -0.642***  -4,098*** 1.811%**
Austria -0.195*** 1.403* -7.919 0.525 -2.888 -0.412 -8.653**
Belgium -0.219 -0.0609 3.092 1.286** -1.136 0.239 -10.37
Czech -0.369*** -0.196 4.418 -0.549 0.0707 0.025 -17.37**
Demark -0.398*** -0.852** -48.77%** -0.319* 2.259* -0.790*** -17.19**
Finland -0.483*** -0.359 -4.38 -0.0137 1.125 -0.0115 -22.30**
France -0.548*** -1.178 -11 -0.39 1.358 -0.838** -28.04**
Germany -0.145 -0.565 -3.765 -0.0954 2.949 0.345 -7.558
Greece -0.744*** -1.917** -17.51 -0.0694 5.543 -0.249 -33.10**
Hungru -0.660*** 1.475** -3.572 0.902*** -3.690* -0.548*** -30.43***
Ireland -0.0269 0.7 4.327 0.00468 -2.921 -0.862 -1.19
Italy -0.119 0.386 16.10%*** -0.64 1.29 -0.0575 -5.86
Netherland -0.189 0.434 -10.69 -0.147 -2.499 -0.501 -8.999
Norway -0.106* -0.0529 18.80** -0.281 -0.183 0.201 -4.862
Poland -0.156 1.214 5.296 0.00525 -7.689 0.729 -7.879
Portugal -0.339*** -0.18 -15.35%** 0.0335 0.298 0.246 -15.09**
Spain -0.326*** -0.479 0.715 1.585* 1.42 0.687** -15.88**
Sweden -0.169 0.348 -7.659 0.0194 0.15 0.464 -7.951
Switzerland -0.122 -0.0111 13.94** -0.031 -0.521 0.117 -5.62
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