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Abstract 25 

Asia is one of the fastest-growing regions in international tourism, economic growth, and CO2 emissions around 26 

the globe. However, the relationships between tourism and CO2 emissions are little and unclearly identified. 27 

The purpose of the study is to explore the dynamic link between tourism and CO2 emissions in a panel of five 28 

high emitters Asian countries covering the period of 1995-2019 by panel-NARDL-AMG. The empirical results 29 

reveal that a positive shock in tourism arrivals promotes CO2 emissions, while a negative shock also increases 30 

CO2 emissions. Tourism receipts are expected to maintain the robustness of CO2 emissions in long run in Asian 31 

economies. The authorities should develop and design green international tourism activities in the Asian 32 

economies.  33 

 34 

Keywords: Tourism developments. CO2 emissions. Asian economies. 35 

 36 

 37 

Introduction 38 

 An implausible amplification of economic happenings has been observed during the past few decades 39 

and combined with the intensification of worldwide economic happenings, an intense upsurge in universal 40 

greenhouse gas emissions is observed (Aslam et al. 2021; Hussain et al. 2020). It is pragmatic that the immense 41 
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increase in CO2 emissions, unexpected upsurge in temperature, and the climatic variations occur due to 42 

complicated phenomena ascending from complicated association amongst environment, economic growth, and 43 

energy. Although energy contributes significantly to enhancing economic development, it also contributes 44 

chiefly to increasing environmental degradation (Belaid and Zrelli, 2019). Environmental degradation and 45 

carbon emissions are associated with the upsurge in energy use due to increased economic accomplishments 46 

(Khattak et al. 2020). There is a need to control CO2 emissions for the achievement of economic sustainability, 47 

thus, this issue has emerged amongst the worldwide economy. Resultantly, it is vital to distinguish the major 48 

factors of CO2 emissions that enable all the economies to reach an agreement regarding policy measures that 49 

helps in combating the consequences of global warming. 50 

 Carbon emissions is the most commonly used indicator for measuring quality of environment, as it is 51 

estimated that the share of CO2 emissions has reached up to 80 percent of total greenhouse gas emissions. All 52 

the factors that contribute significantly to increasing economic development also contribute significantly to 53 

environmental degradation due to increased production of CO2 emissions. The considerable rise in tourism 54 

activities broadens the size of the worldwide economy, stimulates exports, and creates more jobs. Apart from 55 

job creation and wealth, growth in tourism activities creates sustainability-related risks around the globe. The 56 

use of unclean and non-renewable energy sources in this sector produces a negative influence on quality of 57 

environment (Gokmenoglu and Eren 2020). Because of Tugcu and Topcu (2018), tourism produces income at 58 

the cost of an increase in carbon emissions. UNWTO (2019) reported that the share of tourism in total pollution 59 

emissions was approximately 5 percent in 2016, and it is projected that this share will rise up to 5.3 percent by 60 

2030. Due to the increasing contribution of tourism to environmental degradation, it has become fundamental 61 

for policymakers, environmentalists, and economists to examine the association between tourism and 62 

environmental quality. A bulk of studies has investigated the tourism-based growth hypothesis and these studies 63 

conclude that tourism triggers economic development (Aslan et al., 2020). This economic growth comes at the 64 

cost of environmental, social, and economic deterioration (Azam et al. 2018). Positive components of 65 

transportation and tourism tend to enhance energy demand that ultimately stimulates environmental degradation 66 

such as global warming and weather variations (Katircioglu et al. 2014).  67 

 The UNWTO (2019) claimed that the total number of tourists has reached to 1.4 billion in 2018 and it 68 

is projected that these numbers will be reached to 1.7 billion in 2030. Moreover, tourism-based economic 69 

accomplishments attract approximately US$ 1.7 trillion. Therefore, it is evident for economies to focus on the 70 

tourism industry in order to capture a larger share of tourism. But, the issue that most economies have to face is 71 

how to isolate the bad aspects of tourism from its goods i.e., how to stimulate tourism in the economy without 72 

damaging quality of environment? In this perspective, it can be stated that tourism contributes significantly to 73 

understanding the association between environmental quality and economic development and attaining 74 

sustainable growth. 75 

 Theoretically, sustained economic development with good environmental quality is known as a 76 

standard of investigating the “sustainability of an economy” (Khattak et al. 2020). In the last few decades, the 77 

growing trends of tourism and its contribution to sustainable development such as for environmental quality and 78 

economic growth has encouraged economists and environmentalists to incorporate tourism variable in the 79 

environment as well as production function. As far as the nexus between environment and tourism is concerned, 80 

literature provides two distinct propositions. In this context, the first study is done by Bach and Gobling (1996) 81 



who tried to disclose the association between environmental quality and tourism and reported that tourism tends 82 

to decay environmental quality due to a huge upsurge in carbon emissions. This finding is also in line with 83 

Goudie and Viles (2013). Furthermore, literature found that tourism also contributes to wastage of natural 84 

resources and water that may exceed the soil erosion process and enlarge the extent of land, water, and air 85 

pollution (Latif et al., 2018 and Chan et al., 2018). Moreover, as the ratio of tourism in the host country rises, it 86 

will enlarge the consumption of energy, due to a significant increase in hoteling, transportation, and other 87 

related activities, that ultimately contribute to raising pollution emissions (Nepal et al. 2019). In contrast, 88 

another proposition claims that tourism enhances the quality of environment by promoting effective usage of 89 

energy, encouraging technological innovations, and delivering other vital services. In this regard, it could be 90 

stated that tourism can contribute significantly to protecting environment if adopted sensibly (Imran et al., 2014; 91 

Dogan and Aslan, 2017; Akadiri et al., 2018). 92 

 Sustainable tourism is a need of time and it needs the thoughtful attention of researchers and 93 

policymakers. Tourism is needed to attain economic growth but involved massive energy consumption, 94 

transportation, and other related activities, that promote carbon emissions and environmental decay. Thus, it is 95 

very important to maintain a balance between tourism development and its connected influence on the 96 

environment. In the perspective of this background, the present study aims to explore the impact of tourism on 97 

environmental quality for emerging economies. To the best of the author’s knowledge, this study is a pioneer in 98 

its kind. No doubt, tourism is a blessing for emerging economies due to its significant contribution in process of 99 

economic development, but it also contributes to increasing carbon emissions in these economies. Thus, 100 

investigating the influences of tourism on carbon emissions for emerging economies is a very imperative issue. 101 

And this is the first-ever study in which we will try to explore this nexus by assuming asymmetric changes in 102 

tourism. The asymmetric assumption implies that if an increase in tourism encourages CO2 emissions a decrease 103 

in tourism may exert positive, negative or even no impact on the CO2 emissions.  104 

 105 

Model and methodology  106 

Following the prior empirical studies (Koçak et al. 2020 and Wei and Ullah, 2022), we have established model 107 

(1) to scrutinize the relationship between international tourism and carbon emissions in Asian economies.  108 C0 2,it =  φ0 + φ1Tourismit + φ2GDPit + φ3POPit + φ4EIit + εit               (1)          109 

Where the carbon emission (CO2) is a function of international tourism (Tourism), population (POP), GDP per 110 

capita (GDP), energy intensity (EI), and random-error term (εit ). Equation (1) provides the long-run estimates 111 

only; however, we are concerned with both short-run and long-run estimates. To that end, we need to reconsider 112 

the above equation in the error correction format as displayed below: 113 

ΔCO2,it =  ω0 +  ∑ β1kΔCO 2,i,t−kn
k=1 + ∑ β2kn

k=0 ΔTourismi,t−k + ∑ β3kn
k=0 ΔGDPi,t−k + ∑ β4kn

k=0 ΔPOPi,t−k114 

+ ∑ β5kn
k=0 ΔEIi,t−k + ω1CO2,i,t−1 + ω2Tourismi,t−1 + ω3GDPi,t−1 +  ω4POPi,t−1 + ω5EIi,t−1115 

+ εit                    (2) 116 

 117 



Specification (2) has occupied the form of the linear panel ARDL of Pesaran et al. (2001). Once we estimate 118 

equation (2), we get both long-run with short-run estimates simultaneously. The estimates connected to the first-119 

difference indicators (∆) represent the short-run estimates; whereas, the estimates connected to ω2- ω6 120 

normalized on ω1 are long run. Moreover, this method is efficient in a small sample size. Another advantage is 121 

that pre-unit root testing is not a prerequisite for panel ARDL. This method provides robust estimates even as 122 

the variables are incorporated by distinct orders such as I(0) otherwise I(1). But we cannot include any variable, 123 

which is I(2). Shin et al. (2014) transform the above approach so that we can also examine the possibility of 124 

asymmetries, which contain positive changes in environmental regulation as well as negative changes. The 125 

mathematical form of the partial sum procedure is presented below: 126 

 127 

Tourismit =   ∑ ∆Tourism+itt
n=1 =   ∑ max  (∆Tourism+itt

n=1 , 0)               (3a) 128 

Tourism−it =   ∑ ∆Tourism−itt
n=1 =   ∑ min  (∆Tourism −itt

n=1 , 0)               (3b) 129 

 130 

In equation (3a), Tourism+ represents the positive changes in the series, whereas equation (3b) Tourism− 131 

represents the negative changes in the selected series. Next, we incorporate these partial sum variables in place 132 

of the original variables as shown below: 133 

  134 

ΔCO2,it =  α0 +  ∑ β1kΔCO2,it−kn
k=1 + ∑ β2kn

k=0 ∆Tourism+it−k +  ∑ δ3kn
k=0 ∆Tourism−it−k + ∑ β4kn

k=0 GDPit−k135 

+ ∑ β5kn
k=0 POPit−k + ∑ β6kn

k=0 EIit−k +  ω1CO2,it−1 +  ω2Tourism+it−1 +  ω3Tourism−it−1136 

+ ω4GDPit−1 +  ω5POPit−1 + ω6EIit−1 +  εit                (4) 137 

After entering the partial sum variables in place of original variables, the new equation (4) is known as the 138 

NARDL of Shin et al. (2014), which is a new form of the ARDL model. This method is subject to the same 139 

cointegration test and critical values as Pesaran et al. (2001) proposed for the linear ARDL model. However, 140 

few asymmetric tests are to be applied to confirm the presence of asymmetry in the impacts of positive and 141 

negative components of Tourism. First, we see if the size of the estimate attached to ∆Tourism+  at a particular 142 

lag is different from the size of the estimate attached to ∆Tourism− or not, and if they are different this is a sign 143 

of short asymmetry. Then, to confirm the short-run and long-run asymmetries, we nullified the null hypothesis 144 

of Wald-SR and Wald-LR. The Hatemi-J (2012) test is employ for the purpose of panel non-linear causality. 145 

 146 

Data  147 

This study uses annual time series data of five Asian countries (China, India, Russia, Japan, and Saudi Arabia) 148 

from 1995 to 2019. The selection of Asian countries is based on high emitters and the availability of data on 149 

international tourism. We used two tourist arrivals and tourism receipts as independent variables, while we used 150 

tourism receipts in the model for robust analysis. We have included tourist arrival and tourist receipts as a proxy 151 

of tourism. For the sake of efficient finding, we converted all datasets into a natural logarithm except energy 152 



intensity. All datasets are obtained from WDI that complied by World Bank. The mean of CO2, TA, TR, GDP, 153 

POP, EI are 14.19 kt, 16.62, 23.14 US$, 8.69 US$, 19.27, 7.07 MJ/$, respectively, while the standard deviation 154 

is 0.92 kt, 1.18, 1.23 US$, 1.47 US$, 1.50, 2.66 MJ/$, respectively. The detailed data description of the 155 

variables and data are reported in Table 1.  156 

Table 1: Variables and data description 157 

Variables Variable Definitions Mean 

Std. 

Dev. Min Max 

CO2 emissions  CO2 CO2 emissions (kt) 14.19 0.92 12.24 16.15 

Tourist arrivals TA International tourism, number of arrivals 16.62 1.18 14.57 18.91 

Tourism receipts TR 

International tourism, receipts (current 

US$) 23.14 1.23 19.52 25.82 

GDP per capita  GDP GDP per capita (current US$) 8.69 1.47 5.92 10.79 

Population POP Population, total 19.27 1.50 16.74 21.06 

Energy intensity  EI 

Energy intensity level of primary energy 

(MJ/$2011 PPP GDP) 7.07 2.66 3.74 14.39 

 158 

 159 

Results and discussion 160 

First of all, we need to test the stationarity of our dataset so that our results may not be considered 161 

spurious. For that purpose, we have used three panel-unit root tests to verify that none of the variables in the 162 

model is I(2). These tests include Levin, Lin and Chu (LLC), ADF–Fisher, and Im, Pesaran, and Shin (IPS). 163 

Table 2 presents the results of these unit root tests which confirm our chosen variables are either I(0) or I(1). 164 

Table 3, depicts the results of the linear and non-linear analysis as well as the basic and robust models. In the 165 

basic model, we have included tourist arrival as a proxy of tourism, while, in the robust model we have used 166 

tourist receipts to represent the tourism. Moreover, the results of the co-integrations test and other diagnostics 167 

are also illustrated in the same table. The first and foremost thing we need to check is the estimate of ECM t-1, if 168 

the estimated coefficient is negative and significant our long-run results are reliable. From table 3, we gather 169 

that the estimates attached to ECMt-1 are negative and significant in all the models confirming that all the long-170 

run results are valid.  171 

 172 

Table 2: Panel unit root testing 173 

 

LLC 

  

IPS 

  

ADF 

  
 I(0) I(1) Decision I(0) I(1) Decision I(0) I(1) Decision 

CO2 -0.526 -2.862** I(1) -1.051 

-

3.279*** I(1) -1.368 

-

8.197*** I(1) 

TA -0.863 

-

3.701*** I(1) -1.448 

-

3.304*** I(1) -1.128 

-

8.236*** I(1) 

TR -2.535* 

 

I(0) -0.900 

-

4.052*** I(1) -1.023 

-

5.519*** I(1) 

GDP -1.312 

-

6.942*** I(1) -0.937 

-

3.995*** I(1) 1.526 

-

5.425*** I(1) 

POP 

-

4.596*** 

 

I(0) 

-

3.810*** 

 

I(0) 

-

7.696*** 

 

I(0) 

EI -1.416 

-

4.473*** I(1) -1.252 

-

3.331*** I(1) -0.236 

-

9.158*** I(1) 

 Note: ***p<0.01; **p<0.05; and *p<0.1 174 

 175 



In the basic model, the CO2 emissions in the Asian economies are positively and significantly affected 176 

by the tourists’ arrival in the long run. Hence, tourism hurts the environmental quality of Asian countries. With 177 

every single tourist coming in, the CO2 emissions will rise by 0.051 kt. Tourism generates economic and social 178 

activities in the countries which leads to higher demand for energy. The demand for transportation, hoteling, 179 

accommodation, communications, and other related services will expand due to the rise in tourist arrivals as a 180 

result the energy demand will also rise which deteriorates the environmental quality due to the rise in CO2 181 

emissions (Katircioglu et al. 2014; Sharif et al. 2017). Moreover, at some tourist points, sports and cultural 182 

festivals are arranged for foreign tourists which enhances economic development and ultimately the energy 183 

consumption at that place. Tourism activities also create an income effect which increases the demand for 184 

domestic consumers, hence, contributing to environmental degradation due to the rise in energy consumption 185 

(Nepal et al. 2019).  Our finding complements the findings of Rico et al. (2019), Zhang and Liu, (2019), Qureshi 186 

et al. (2017), and Zaman et al. (2016).  187 

 The non-linear analysis in the basic model states that a positive shock in tourist arrivals augments the 188 

CO2 emissions, whereas, the negative shock in tourist arrivals also increases the CO2 emissions. This is a sign of 189 

asymmetry in the positive and negative effects of tourism on carbon emissions which is also confirmed from the 190 

significant estimate of the Wald-LR, illustrated in table 3. Numerically, the CO2 emissions rise by 0.217 kt with 191 

every tourist coming to the Asian countries. The implied reason for the impact of the positive shock on the CO2 192 

emissions is the same as already described in the context of the linear estimate of tourist arrivals. However, with 193 

every tourist, who is not visiting Asia, the carbon emissions rise by 0.435 kt. The implied reason could be the 194 

decline in the technology effect because of the decreased inflow of tourists in Asia.  Due to negative shocks in 195 

the tourism industry, over time, the quality of transportation, energy, and communication infrastructure 196 

deteriorated that leads to an increase in the consumption of energy. Moreover, tourism encourages innovations 197 

because local firms in a destination country want to sell international quality and energy-efficient products to the 198 

tourists. Furthermore, the production methods of the firms become more energy-efficient and environmentally 199 

friendly because they don’t want to spread the pollution which could lead to a fall in tourism in the country 200 

resulting in the fall of the nation’s wealth, in general, and tourism-related services in particular.  Thus, tourism 201 

can’t only create an income effect in the economy but can also lead to a better environment if used prudently 202 

(Gössling and Hall 2006 and Paramati et al. 2018). 203 

 204 

Table 3: Panel ARDL and NARDL estimates 205 
 Basic analysis  Robust analysis 

 ARDL   NARDL   ARDL   NARDL   

 Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 

Long-run          

TA 0.051*** 3.158       

TA_POS    0.217*** 9.448     

TA_NEG    -0.435*** 3.594     

TR      0.064* 1.752   

TR_POS        0.075** 2.131 

TR_NEG        -0.898*** 3.794 

GDP 0.049** 2.386 -0.088 1.456 0.458*** 7.855 0.369*** 7.260 

POP 1.449*** 13.95 0.062 0.182 0.201 0.766 0.127 0.677 

EI -0.008* 1.878 0.290*** 7.526 0.235*** 12.67 0.229*** 17.86 

Short-run          

D(TA) -0.128 0.511       

D(TA(-1)) -0.175 1.157       



D(TA_POS)    -0.300* 1.901     

D(TA_POS(-1))    -0.244 0.971     

D(TA_POS(-2))    -0.546 1.161     

D(TA_NEG)    0.529 0.953     

D(TR)      0.009 0.076   

D(TR(-1))      -0.038 0.451   

D(TR_POS)        -0.173** 2.226 

D(TR_POS(-1)        -0.218 1.191 

D(TR_NEG)        0.593 0.986 

D(TR_NEG(-1))        1.102 1.195 

D(GDP) 0.039 0.529 -0.301 0.873 -0.247* 1.953 -0.276* 1.875 

D(GDP(-1)) 0.199 1.208 0.086 0.402 -0.166 1.515 -0.086 0.758 

D(POP) -13.36 1.224 -6.846* 1.901 -5.427 1.384 -6.918 1.405 

D(POP(-1)) 5.389 1.345 5.128 1.096 6.843 0.733 7.601 0.384 

D(EI) 0.021 0.387 -0.061 0.518 -0.028 0.363 -0.024 0.240 

D(EI(-1)) 0.077 0.874 0.063 0.425 -0.024 0.636 -0.021 0.322 

C -2.836 3.354 1.925 0.681 2.291 2.038 5.094 2.442 

Diagnostics          

ECM(-1) -0.673*** 3.164 -0.166 0.698 -0.550** 2.506 -0.683*** 2.717 

Log likelihood 236.4  340.7  216  230.7  

Wald-LR    4.862***    3.986***  

Wald-SR     1.354       2.013   

  Note: ***p<0.01; **p<0.05; and *p<0.1 206 

 207 

In the linear base model, the long-run estimates attached to GDP and POP are significant and positive, 208 

while, the estimate attached to EI is negative and significant. These findings imply that as the GDP per capita 209 

rises by one US dollar and population rises by one person the CO2 emissions also raise by 0.049 and 1.449 kt 210 

respectively. However, a point rise in the ratio of energy intensity indicates the CO2 emissions decrease by 0.008 211 

kt. On the other side, in the non-linear base model, the estimates of GDP and POP are insignificant and the 212 

estimates of EI is positive and significant. The interpretation for these estimates is the same as already described 213 

in the linear model. The short-run estimates of linear and non-linear models, in the base model, appeared to be 214 

insignificant for most of the variables.  215 

To further validate our findings, we have performed the analysis again by replacing the variable of 216 

tourist arrivals (TA) with the variable of tourism receipts (TR) and called it a robust model. The estimated 217 

coefficient of TR in the linear model is significant and positive and the size of the estimate is almost similar to 218 

the base model. As far as the asymmetric estimates of TR are concerned, the estimate attached to TR-POS is 219 

positive and significant and the estimate attached TR-NEG is negative and significant, implying that a positive, 220 

as well as negative shock in TR, increases the CO2 emissions. Just like the base model, the asymmetric effects 221 

can be seen in the robust model and further validated from the significant estimate of Wald-LR in this model as 222 

well.  However, if we compare the size of the estimate attached to TR-POS in the base and the robust models it 223 

appears to be bigger in the former. Whereas, the estimate attached to TR-NEG is bigger in the robust model as 224 

compared to the base model. Similarly, the estimates of GDP and EI in the robust model appear to be significant 225 

and positive in both linear and non-linear analyses. While the estimated coefficients of POP is insignificant in 226 

both the linear and non-linear analysis. Short-run estimates, just like the base model, come out as insignificant 227 

for most of the variables in the robust model. Hence, we can say that our findings don’t alter much whichever 228 

proxy of tourism we use, particularly the findings of the main variable almost remain the same.  229 



Last but not the least, we also provided the results of asymmetric causality in table 4. However, from 230 

the results, we have found evidence of one-way causality only between the two variables i.e. from TA-231 

POS→CO2 and TA-POS→ CO2 in the base and the robust models. 232 

 233 

Table 4: Panel asymmetric causality  234 

 Null Hypothesis: 

W-

Stat. 

Zbar-

Stat. Prob.  

 

 Null Hypothesis: 

W-

Stat. 

Zbar-

Stat. Prob.  

  TA_POS →CO2 7.40 4.43 0.00 

 

 TR_POS →CO2 6.30 3.48 0.00 

  CO2 →TA_POS 3.77 1.29 0.20 

 

 CO2 →TR_POS 2.17 -0.09 0.93 

  TA_NEG →CO2 2.76 0.43 0.67 

 

 TR_NEG →CO2 2.24 -0.03 0.98 

  CO2 →TA_NEG 2.01 -0.22 0.83 

 

 CO2 →TR_NEG 2.07 -0.17 0.87 

  GDP →CO2 3.17 0.81 0.42 

 

 GDP →CO2 3.17 0.81 0.42 

  CO2 →GDP 3.08 0.72 0.47 

 

 CO2 →GDP 3.08 0.72 0.47 

  POP →CO2 7.52 4.62 0.00 

 

 POP →CO2 7.52 4.62 0.00 

  CO2 →POP 8.50 5.48 0.00 

 

 CO2 →POP 8.50 5.48 0.00 

  EI →CO2 7.25 4.38 0.00 

 

 EI →CO2 7.25 4.38 0.00 

  CO2 →EI 2.71 0.40 0.69 

 

 CO2 →EI 2.71 0.40 0.69 

  TA_NEG →TA_POS 7.73 4.71 0.00 

 

 TR_NEG →TR_POS 34.8 28.1 0.00 

  TA_POS →TA_NEG 4.26 1.72 0.09 

 

 TR_POS →TR_NEG 2.78 0.45 0.66 

  GDP →TA_POS 4.70 2.10 0.04 

 

 GDP →TR_POS 1.42 -0.73 0.47 

  TA_POS →GDP 3.53 1.09 0.27 

 

 TR_POS →GDP 8.83 5.66 0.00 

  POP → TA_POS 6.41 3.58 0.00 

 

 POP →TR_POS 4.06 1.54 0.12 

  TA_POS →POP 5.43 2.73 0.01 

 

 TR_POS →POP 6.94 4.03 0.00 

  EI →TA_POS 9.27 6.04 0.00 

 

 EI →TR_POS 6.70 3.83 0.00 

  TA_POS →EI 3.44 1.01 0.31 

 

 TR_POS →EI 3.48 1.05 0.29 

  GDP →TA_NEG 5.46 2.76 0.01 

 

 GDP →TR_NEG 3.14 0.75 0.45 

  TA_NEG →GDP 4.83 2.22 0.03 

 

 TR_NEG →GDP 5.46 2.75 0.01 

  POP →TA_NEG 6.20 3.39 0.00 

 

 POP →TR_NEG 4.36 1.81 0.07 

  TA_NEG →POP 5.21 2.54 0.01 

 

 TR_NEG →POP 4.04 1.53 0.13 

  EI →TA_NEG 1.24 -0.89 0.37 

 

 EI →TR_NEG 3.57 1.13 0.26 

  TA_NEG →EI 4.76 2.15 0.03 

 

 TR_NEG →EI 4.93 2.30 0.02 

  POP →GDP 7.31 4.43 0.00 

 

 POP →GDP 7.31 4.43 0.00 

  GDP →POP 5.62 2.96 0.00 

 

 GDP →POP 5.62 2.96 0.00 

  EI →GDP 5.21 2.60 0.01 

 

 EI →GDP 5.21 2.60 0.01 

  GDP →EI 6.60 3.81 0.00 

 

 GDP →EI 6.60 3.81 0.00 

  EI →POP 6.02 3.31 0.00 

 

 EI →POP 6.02 3.31 0.00 

  POP →EI 7.21 4.35 0.00 

 

 POP →EI 7.21 4.35 0.00 

 Note: ***p<0.01; **p<0.05; and *p<0.1 235 

 236 

Conclusion and implication 237 

The relationship between tourism and carbon emissions is studied for selected Asian economies, from 238 

1995 to 2019 by employing symmetric and asymmetric panel ARDL models. The long-run finding of the ARDL 239 

model indicates that tourist arrival has a positive impact on carbon emissions. The long-run findings of the 240 

NARDL model indicate that positive shocks in tourist arrival have a positive and significant impact on carbon 241 

emissions, however, the negative shocks in tourist arrival have a positive and significant impact on carbon 242 

emissions. The coefficient estimates of negative and positive shocks in tourist arrival indicate that a 1 percent 243 

upsurge in positive components of tourist arrival leads to increase carbon emissions by 0.217 percent, however, 244 

a 1 percent upsurge in negative components of tourist arrival leads to increase carbon emissions by 0.435 245 

percent in the long-run. 246 

To check the robustness of the findings, the study has also used another variable i.e. tourism receipts 247 

for investigating the linear and nonlinear effect of tourism on carbon emissions. The long-run outcome of ARDL 248 

model indicates that tourism receipts exert a positive impact on carbon emissions. The long-run outcomes of the 249 



NARDL model demonstrate that positive shocks in tourism receipts exert a positive impact on carbon 250 

emissions; however, the negative shocks in tourism receipts exert a positive impact on carbon emissions. The 251 

coefficient estimates of positive and negative shocks in tourism receipts indicate that a 1 percent upsurge in 252 

positive components of tourism receipts results in rising carbon emissions by 0.075 percent, however, a 1 253 

percent upsurge in negative components of tourism receipts results in increasing carbon emissions by 0.898 254 

percent in the long-run. 255 

The selected Asian economies should draw attention to the development of the tourism industry. 256 

Managements should initiate green transportation by improving the green infrastructure in the economy. Asian 257 

countries should improve the use of clean energy consumption by providing incentives for green transportation. 258 

Green finance should be heavily invested in the tourism industry. A clean environment and smart tourism should 259 

be supported in everyone’s mind by our management. Policymakers should improve the tourism industry to 260 

sustainable development by enforcing clean technology, clean energy, green transportation, resource-saving 261 

consumed mode, and smart green building. Policymakers and authorities should be redesign Asian ecotourism 262 

policies. Thus Asian economies could improve the tourism industry by lowering CO2 emissions. 263 

Our study can place a foundation for analysis on the non-linear relationship between international 264 

tourism and CO2 emissions. Our study covers several empirical research directions. Authors should extend the 265 

analysis to a regional level for Asian ecotourism policies. Future research may also include “ecotourism 266 

investments” in the analysis of tourism-related carbon dioxide emissions. A similar analysis conducts by 267 

researchers for other high-polluted economies. In the future, authors should study the same model on each 268 

country separately or a different panel of economies. 269 
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