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Nexus between Tourism, Environmental Degradation, and Economic Growth: Evidence from Non-42 

Linear ARDL and Causality Estimation 43 

Abstract 44 

The purpose of this study is to assess the asymmetric associations of environmental degradation, and 45 

economic growth with Pakistan's tourism demand. To fulfil this purpose, “non-linear autoregressive 46 

distributed lag” (NARDL) modelling was performed on the time series data collected from Pakistan for 47 

26 years. The unit root test, co-integration test, long-run estimation, and NARDL estimations were 48 

applied to the data to generate findings. The present study revealed the presence of significant asymmetric 49 

associations between environmental degradation and tourism demand and economic growth and tourism 50 

demand. It is found that the increase and decrease in economic growth cause the tourism demand of 51 

Pakistan to increase. Results further indicate that the increase in environmental degradation in Pakistan 52 

causes its tourism demand to reduce. The current study tends to be theoretically significant and practically 53 

beneficial for Pakistan's policymakers. It will help them realize the role of economic growth of the 54 

country and environmental degradation in shaping Pakistan's tourism demand and thus help them develop 55 

and implement better policies for the growth of the tourism sector.  56 

Keywords: Tourism demand, environmental degradation, economic growth, Pakistan, non-linear 57 

autoregressive distributed lag 58 

1. Introduction  59 

Environmental degradation (ED) is increasingly affecting the world, and the number of environmental 60 

concerns is increasing around the world. The literature examining and discussing the ED links it with 61 

various sectors among which the tourism sector entails the particular importance. It is because the tourism 62 

sector involves various activities associated with emissions, wastage, exploitation of natural resources etc. 63 

that give rise to ED (Balsalobre-Lorente, Driha, Shahbaz, & Sinha, 2020; Haseeb & Azam, 2020; Raza et 64 

al., 2021; Raza, Sharif, Wong, & Karim, 2017; Sharif et al., 2020). The issue of ED becomes more 65 

alarming when it comes to developing countries such as Pakistan because they have limited resources, 66 

techniques, and capital to control ED. Therefore, researchers need to examine how the ED and tourisms in 67 

the developing countries are linked. The tourisms sector of Pakistan has experienced the robust growth 68 

during last few decades and it is still growing and contributing largely to the country's GDP and 69 

employment (Manzoor, Wei, & Asif, 2019; Rehman, Ma, Irfan, Ahmad, & Traore, 2020). 70 

The tourism sector around the world has emerged as a fast-growing sector during last couple of decades, 71 

which led various countries to enhance their tourism infrastructure as per their respective tourism 72 

demand. Tourisms is regarded as the pivotal factor to keep the country and economy on the path of 73 

growth because it contributes to the country by improving the per capita income, inflow of money, tax 74 

revenues, employment, country's infrastructure, economic activities, and foreign investments (Balcilar, 75 

Van Eyden, Inglesi-Lotz, & Gupta, 2014; Jalil, Mahmood, & Idrees, 2013). It is reported by "The United 76 

Nations World Tourism Organization" (NWTO) that the industry of tourism will become the largest 77 

industry of the world by 2050 with respect to GDP. Given the contribution of this sector to tax revenues, 78 

business activity, employment, export revenues etc. this sector is regarded as the key factor in economic 79 

development of the country (Adedoyin, Nathaniel, & Adeleye, 2021; Paramati, Alam, & Chen, 2017; 80 

Sokhanvar, 2019). However, the tourism demand tends to be influenced by a number of macroeconomic, 81 

political, social, technological, and other factors including the macroeconomic policies, social trends, 82 

trade and visa rules, geopolitical issues, bilateral relations and trade relations with other countries etc. The 83 

tourism demand needs to be estimated by the investors, governments, and other stakeholders before 84 

making investments in infrastructure including roads, transport, hotels, bridges, shopping malls, and other 85 

tourism fields (Martins, Gan, & Ferreira-Lopes, 2017; Shafiullah, Okafor, & Khalid, 2019; Tavares & 86 

Leitao, 2017). Therefore, factors need to be identified and explained that are related to the tourism 87 

demand in the country. Although the existing literature provides insights into different factors influencing 88 



the tourism demand but a strong need still exists in the literature to discover and explain some of the key 89 

factors deriving the tourism demand in the country.  90 

Among other factors, the ED is now becoming a hot topic in terms of its influence on the tourism 91 

demand. The increasing environmental concerns around the world have made tourists and people more 92 

environmentally consciousness so, the countries having the high ED are likely to be less attractive for 93 

tourism (Chung, Pan, Zou, & Liu, 2018; Otrachshenko & Bosello, 2017; Zhang, Khan, Kumar, Golpîra, 94 

& Sharif, 2019). Another factor, which is supposed to be related to the demand in the country is economic 95 

growth (EG) because the high EG and development tend to enhance the tourism demand in the country. It 96 

means that when the economy of country growth, it comes in better position to enhance its infrastructure 97 

and tourism sectors and thus, make its tourism sector more attractive and enhance tourism demand in the 98 

country (Isik, Dogru, & Turk, 2018; Kim, Lee, & Mjelde, 2018). Similarly, researchers including 99 

Balaguer and Cantavella-Jorda (2002), Masood Sheikh (2018), Pavlic, Svilokos, and Tolic (2015), and 100 

Meo, Chowdhury, Shaikh, Ali, and Masood Sheikh (2018) regard the exchange rate as one of the 101 

responsible factors determining the tourism demand. For instance, the deflation of local currency reduces 102 

the general tourism expenses for foreign tourists/people who have strong currency and want to visit the 103 

country. Therefore, the deflation of local currency can result in the increased inflow of tourists in country 104 

and thus, the increased tourism demand.  105 

Hence, the literature provides insights that tourism demand, economic growth (EG), and ED are 106 

interrelated. However, the literature seems to be insufficient in explaining the econometric estimations 107 

and non-linear relationships efficiently due to providing mixed and general findings. For example, some 108 

of the past studies such as Muhtaseb and Daoud (2017) present the unidirectional association from 109 

tourism to growth, some studies such as He and Zheng (2011) present the unidirectional connexion from 110 

EG to tourism, some studies such as Tang and Ozturk (2017) present the bidirectional association 111 

between tourism and EG, and some studies such as Pavlic et al. (2015) suggest that there does not exist 112 

any causality between EG and tourism. Therefore, the mixed findings and evidence about their 113 

association in this existing literature posit the need for empirically explaining these relationships and 114 

estimations. The current study intends to contribute to the literature in this regard by explaining the 115 

relationships of ED and EG with tourism demand through non-linear ARDL and causality estimation in 116 

context of Pakistan. It will add value to the literature and practice and would help policymakers of 117 

Pakistan to realize the role of EG as well as ED in shaping the tourism demand.  118 

2. Literature Review 119 

ED is the worsening of environment through diminution of natural properties i.e. water, air, soil. ED tends 120 

to share the strong linkage with the tourism demand. Balsalobre-Lorente et al. (2020) has investigated ED 121 

and its effect on tourism and globalization in developed countries. It was revealed through the empirical 122 

evidence that the increased globalization of economies and ED have ominously reduced tourism. High 123 

ED is said to be the cause of energy shortage and promotion of renewable sources. Zhang et al. (2019)  124 

has steered a study in Thailand to check the relationship of ED, tourism, and logistic & transportation 125 

related operations. ARDL statistical method was used to check the relationship, which concluded that ED 126 

and inbound tourism are negatively correlated. Findings of the mentioned study suggested for the 127 

implementation of green practices in country so that the influence of ED on inbound tourism can be 128 

reduced. 129 

Raza et al. (2017) has examined the impact of tourism progression on environmental disrepair in high-130 

tourism oriented countries (UK, USA) and in low-tourist-arrival countries. “Maximal Overlap Discrete 131 

Wavelet Transforms (MODWT), wavelet co-variance, correlation, Continuous Wavelet Power, 132 

Coherence Spectrum, and Wavelet-Based Granger Causality Analysis” were applied to find the 133 

association between tourism and ED. They suggested that tourism has significantly increased ecological 134 

degradation in long period of time, which means that with the increase in tourism, ED also increases and 135 

vice versa. Raza et al. (2021) has studied ED and tourism with an aim to discover the inverse relationship 136 



between them. Results of “Panel Smooth Transition Regression (PSTR)” revealed that relationship 137 

between tourism and ED was non-linear and the increase in tourism demand decreased ED.  138 

The affiliation between global warming and tourism development was also investigated by Haseeb and 139 

Azam (2020) who suggest that excessive carbon emission is considered to be the main cause of global 140 

warming which is caused from excessive transportation inclination (an environmental hazardous activity). 141 

“Fully Modified Ordinary Least Squares (FMOLS) Method of Panel and Dumitrescu Hurlin Panel 142 

Causality Tests” were applied for detailed analysis of the variables. Results revealed that CO2 emission 143 

and tourism are negatively connected. A number of past studies have emphasized that ED and tourism are 144 

absolutely correlated e.g. (Haseeb, Hassan, Azam, & Suryanto, 2018; Meo et al., 2018; Naradda Gamage, 145 

Hewa Kuruppuge, & Haq, 2017). Contribution of vacation industry is deemed to be a value addition to 146 

the beauty of the country whereas contamination is also one of the most major environmental glitches 147 

faced by the global economy.  148 

Ahmad, Draz, Su, and Rauf (2019) conducted an explanatory study to check the nexus concerning 149 

tourism and ecological deterioration in Southeast Asian countries i.e. Vietnam, Indonesia and Philippines. 150 

They argued that opportunity cost of tourism with respect to environmental deterioration is high which 151 

has the long-lasting effects on the economy as well. The “Zivot-Andrews Unit Root Test” and the 152 

“Gregory-Hansen Test for Robustness” were applied by them to check the association between these two 153 

variables. Study revealed the negative impact of tourism for Indonesia and Philippine whereas positive 154 

impact for Vietnam. Anser et al. (2020) also examined the growth in tourism and ED with the mediating 155 

role of “information and communication technology” (ICT) in United Nations. The mentioned study 156 

aimed at eradicating poverty, preserving natural environment, and ensuring prosperity. They discussed 157 

that air and road transportation is the means of pollution which is affected by tourism development. The 158 

mentioned study showed that carbon emission adversely affects the environment which is caused by high 159 

inbound tourism activities. Hence, the review of literature and different past studies about the relationship 160 

between ED and tourism shows that a portion of the literature presents the positive relationship between 161 

ED and demand of tourism, but another portion presents the negative relationship among tourism and 162 

environmental dilapidation. So, researchers need to conduct further empirical studies to reach harmonized 163 

results about theses estimations and causalities.  164 

The relationship of EG and tourism is a double-edged sword. It means that ED is the opportunity cost for 165 

real EG and high inclination of tourism. Leitão and Balsalobre-Lorente (2021) examined the relationship 166 

among tourism, economic development, and renewable energy. They suggest that the increasing trend of 167 

tourism significantly increases the economic development of the country. “United Nations world tourism 168 

organization (UNWTO)” advocated maintainable tourism activities without deteriorating environment. 169 

Higher NI, per capita income, and GDP growth rate are the driving variables for economic development 170 

and inbound tourism are one of the sources of income of a country. “Panel data Random Effects (RE), 171 

Panel Dynamic Least Squares (PDLS), and Panel Granger Causality Test” applied to check the 172 

relationship equilibrium between the variables showed that tourism is positively interrelated with EG. 173 

Fareed, Meo, Zulfiqar, Shahzad, and Wang (2018) also investigated the non-linear relationship between 174 

tourism and EG in Thailand using past 27 years of data of tourism and EG and applying NARDL model. 175 

They suggest that tourism as a powerful engine of world’s economy which draws favourable results upon 176 

economy of Thailand. However, they found that early 20's data showed negative relation while past 10 177 

years data showed coherence of tourism with EG.  178 

Samimi, Sadeghi, and Sadeghi (2011) also suggested that, EG and tourism are strongly associated in 179 

emerging countries. “P-VAR Approach” used on the data of GDP and tourism of 20 developing countries 180 

revealed that tourism has significant positive impact on EG of the developing countries. They suggested 181 

that there is bilateral association and significant long lasting connection between EG and tourism 182 

progression. According to the data showed by “World Tourism Organization (WTO)”, tourism-driven 183 

economic rate is up to 7.8% in developing countries for the year 2005-2010. Suresh and Senthilnathan 184 



(2014) also performed a study to check the relationship between EG and tourism demand in Sri Lanka. 185 

Tourism is fast growing business in Sri Lanka and its impact on the economy is vibrant. Checking the 186 

casual relationship, they originate that there is a uni-directional and two-pronged relationship between EG 187 

and tourism. Tourism-led EG strategies are the most important implications for policy makers of Sri 188 

Lanka. Another study conducted by Suresh and Senthilnathan (2014) also checked the dynamic 189 

relationship between tourism, fiscal growth, and environmental quality. “Econometric Test Robust to 190 

Heterogeneity and Cross-Sectional Dependence Test” were applied by them on data revealed that EG 191 

significantly encourages tourism. In addition to these studies, a number of past studies have highlighted 192 

that EG and tourism are correlated e.g. (Brida, Gómez, & Segarra, 2020; Nissan, Galindo, & Méndez, 193 

2011).  194 

Some studies suggest that tourism is uni-directional to EG. For example, Risso, Barquet, and Brida (2010) 195 

examined this unidirectional relationships in Trentino-Alto Adige/Sidtirol which is a province of 196 

northeast Italy neighbouring Austria and Switzerland and has found that the tremor in tourism 197 

disbursement yields a constructive influence on economic progression. Eugenio-Martin, Martín Morales, 198 

and Scarpa (2004) has examined the impact of high GDP rate and per capita national income on tourism 199 

development in Latin America. Panel data approach and the Arellano-Bond estimator used by them 200 

revealed that medium income countries/underdeveloped countries need high social, economic, and GDP 201 

per capita as the inbound tourism is conditional to GDP and EG. Hence, the literature about the growth-202 

tourism nexus tends to provide the mixed insights so, the relationship between them needs to be further 203 

checked and empirically explained.  204 

3. Methodology 205 

The current study has been conducted with the data of Pakistan. The current study involves five key 206 

variables among which ED and EG are two independent variables, tourism demand is the only dependent 207 

variable, and inflations and exchange rate are two control variables. The annual data of all these five 208 

variables for Pakistan has been collected for 26 years for the time span of 1995-2020. The data has been 209 

extracted from databases of world trade organization (WTO) and world development indicators (WDI). 210 

Tourism demand is measured as the “number of visitor arrivals” in the country, ED is measured as the 211 

CO2 emissions in “metric tons per capita”, EG is measured as the “gross domestic product per capita”, 212 

inflation is measured as the “consumer price index”, and the exchange rate is measured as the ratio of 213 

domestic currency per dollars. All these variables and their measuring units along with the source have 214 

been presented in table 1.  215 

Table 1: Variables and Measurements  216 

Variable Measurement Source 

Environmental degradation (ED) CO2 emissions metric tons per capita WDI 

Economic growth (EG) GDP per capita WDI 

Tourism demand (TD) Number of visitor arrivals WDI, WTO 

Inflation  Consumer price index WDI 

Exchange rate (EXR) Domestic currency per dollars WDI 

The current study estimates the asymmetric relationships between variables because the positive and 217 

negative change in ED, EG, inflation, and exchange rate do not cause the systematic change in the 218 

tourism demand. Therefore, the current study applies non-linear "auto regressive distributed lag" (ARDL) 219 

model to check their asymmetric association. The long-run associations of ED, EG, inflation, and 220 

exchange rate with tourism demand have been estimated through following linear equation: 221 𝑇𝐷𝑡 =  β0  + β1 ED𝑡 +  β2 EG𝑡 +  β3 EXR𝑡 +  β4INF𝑡 + 𝑢𝑡       (1) 222 

Where TD, ED, EG, EXR, and INF represent the tourism demand, ED, EG, exchange rate, and inflation 223 

respectively. Given the nonlinearities in the time series data, the current study has been carried out in non-224 

linear setting. The reasons for conducting the study in non-linear setting may be: 225 



 In case the series components are co-integrated, then hidden co-integration may exist in the times 226 

series data (Granger & Yoon, 2002). 227 

 The presence of asymmetries and structural breaks in time series data. 228 

Therefore, to assess the asymmetric relationships between variables, following non-linear model has been 229 

used: 230 𝑇𝐷 = 𝑓(𝐸𝐷+, 𝐸𝐷−, 𝐸𝐺+, 𝐸𝐺−, 𝐸𝑋𝑅+, 𝐸𝑋𝑅−, 𝐼𝑁𝐹+, 𝐼𝑁𝐹−)  (2) 231 

Following the footsteps of empirical studies such as Dhaoui and Bacha (2017) and Meo et al. (2018), the 232 

asymmetric relationship between ED, EG, inflation, exchange rate, and tourism demand has been 233 

estimated through following model: 234 𝑇𝐷𝑡 =  θ0  + θ1 (ED𝑡+) + θ2 (ED𝑡−) +  θ3 (EG𝑡+) + θ4 (EG𝑡−) + θ5 (EXR𝑡+) + θ6 (EXR𝑡−) +235  θ7 (INF𝑡+) + θ8 (INF𝑡−) +  𝜀𝑡       (3) 236 

In equation (3), θi presents the long-run parameters. The asymmetric impact of ED, EG, EXR, and 237 

inflation on tourism demand is assimilated by positive variations and negative variations. The equation 238 

(1) only provides the estimation of long-run effects while the short-run effects are estimated through 239 

following error correction model: 240 

∆TDt = 𝛾0 +  ∑ 𝛾1k∆TDt−k𝑚
𝑘=1  + ∑ 𝛾2k∆EDt−k𝑚

𝑘=1 + ∑ 𝛾3k∆EGt−k𝑚
𝑘=1 + ∑ 𝛾4k∆EXRt−k𝑚

𝑘=1 + ∑ 𝛾5k∆INFt−k𝑚
𝑘=1241 +  λ1TDt−1 +  λ2EDt−1 + λ3EGt−1 + λ4EXRt−1 + λ5INFt−1 + 𝜇𝑡                                (4)  242 

 243 

Equation (4) represents the error correction approach providing the short-run as well as long-run 244 

coefficients. The differenced variables (∆) represent the short-run coefficients and λ represents the long-245 

run coefficients. It is assumed in equation (4) that asymmetric relationship exists between proposed 246 

variables. To fulfil the prime aim of the current study i.e. to see the asymmetric impacts of ED, EG, EXR, 247 

and inflation on tourism demand, following non-linear co-integrating equation is used. The 248 

decomposition regression is as follow: 249 𝑎𝑡 = 𝜃+𝑏𝑡+ + 𝜃−𝑏𝑡− + 𝜇𝑡 250 

In this equation, 𝜃+and 𝜃− are linked with the long-run coefficients while 𝑏𝑡 indicates the vector of 251 

regressor that are decomposed as follow: 252 𝑏𝑡 = 𝑏𝑡+ + 𝑏𝑡−
 (5) 253 

They are independent variables that are disintegrated into partial addition of positive and negative 254 

variations. The partial sums of positive and negative deviations in ED, EG, EXR, and inflation are 255 

indicated by following equations: 256 

𝐸𝐷+ =  ∑ ∆𝐸𝐷𝑖+𝑡
𝑖=1 = ∑ max (∆𝐸𝐷𝑖 , 0)𝑡

𝑖=1                                      (6) 257 

𝐸𝐷− =  ∑ ∆𝐸𝐷𝑖−𝑡
𝑖=1 = ∑ min (∆𝐸𝐷𝑖 , 0)𝑡

𝑖=1                                    (7) 258 



𝐸𝐺+ =  ∑ ∆𝐸𝐺𝑖+𝑡
𝑖=1 = ∑ max (∆𝐸𝐺𝑖 , 0)𝑡

𝑖=1                                (8) 259 

𝐸𝐺− =  ∑ ∆𝐸𝐺𝑖−𝑡
𝑖=1 = ∑ min (∆𝐸𝐺𝑖 , 0)𝑡

𝑖=1                              (9) 260 

𝐸𝑋𝑅+ =  ∑ ∆𝐸𝑋𝑅𝑖+𝑡
𝑖=1 = ∑ max (∆𝐸𝑋𝑅𝑖 , 0)𝑡

𝑖=1                  (10) 261 

𝐸𝑋𝑅− =  ∑ ∆𝐸𝑋𝑅𝑖−𝑡
𝑖=1 = ∑ min (∆𝐸𝑋𝑅𝑖 , 0)𝑡

𝑖=1                (11) 262 

𝐼𝑁𝐹+ =  ∑ ∆𝐼𝑁𝐹𝑖+𝑡
𝑖=1 = ∑ max (∆𝐼𝑁𝐹𝑖 , 0)𝑡

𝑖=1               (12) 263 

𝐼𝑁𝐹− =  ∑ ∆𝐼𝑁𝐹𝑖−𝑡
𝑖=1 = ∑ min (∆𝐼𝑁𝐹𝑖 , 0)𝑡

𝑖=1            (13) 264 

 265 

Hence, these variables will be displaced in equation (4) to formulate the non-linear ARDL (NARDL) 266 

model as follow: 267 

∆TDt = θ +  ∑ 𝜃k∆TDt−k𝑚
𝑘=1  + ∑ θk∆ED+t−k𝑚

𝑘=1 + ∑ θk∆ED−t−k𝑚
𝑘=1 + ∑ θk∆EG+t−k𝑚

𝑘=1 + ∑ θk∆EG−t−k𝑚
𝑘=1268 

+ ∑ θk∆EXR+t−k𝑚
𝑘=1 + ∑ θk∆EXR−t−k𝑚

𝑘=1 + ∑ θk∆INF+t−k𝑚
𝑘=1 + ∑ θk∆INF−t−k𝑚

𝑘=1269 +  λ1TDt−1 +  λ2𝐸𝐷+t−1 + λ3𝐸𝐷−t−1 + λ4𝐸𝐺+t−1 + λ5𝐸𝐺−t−1 + λ6𝐸𝑋𝑅+t−1270 + λ7𝐸𝑋𝑅−t−1 + λ8𝐼𝑁𝐹+t−1 + λ9𝐼𝑁𝐹−t−1271 + 𝜇𝑡                                                                                             (14)  272 

 The bounds testing approach has been applied to above-mentioned model as the inclusion of decomposed 273 

positive and negative series of ED, EG, EXR, and inflation makes the current model NARDL. To ensure 274 

that all variables were stationary whether I(0) or I(1), the “unit root test” was applied because the NARDL 275 

approach does not require series to be necessarily stationary at the first order (Meo et al., 2018; 276 

Panopoulou & Pittis, 2004).  277 

4. Results and Discussion 278 

The current study estimates the asymmetric effects of ED, EG, inflation, and exchange rate on tourism 279 

demand. First of all, the descriptive analysis is performed to check the normality, adequacy, and 280 

appropriateness of all series. Table 2 presents the results of descriptive analysis, which show that the data 281 

of tourism demand, EG, ED, EXR, and inflation is adequate because there is no outlier in the data of these 282 

variables.  283 

 284 

 285 



Table 2: Descriptive Statistics 286 

Indicators TD ED EG EXR INF 

 Mean 6.565 -0.142 1.266 4.277 1.949 

 Median 6.694 -0.100 1.465 4.190 2.035 

 Maximum 7.550 0.095 2.022 5.064 3.011 

 Minimum 5.911 -0.386 -0.010 3.455 0.916 

 Std. Dev. 0.401 0.140 0.550 0.418 0.560 

 Skewness 0.032 -0.135 -0.930 -0.008 -0.240 

 Kurtosis 2.765 1.863 3.030 2.320 2.033 

 Jarque-Bera 0.065 1.479 3.747 0.501 1.261 

 Probability 0.968 0.477 0.154 0.778 0.532 

 Sum 170.686 -3.692 32.919 111.210 50.665 

 Sum Sq. Dev. 4.024 0.490 7.574 4.374 7.849 

 Observations 26 26 26 26 26 

Table 2 further shows that the skewness statistics of all five variables range from -1 to +1 and kurtosis 287 

against each variable is also <3 so, the normality of the data is proved. The normality of the current data 288 

is further evident through Jarque-Bera and p-value against it because it is >0.05 for all five variables of 289 

the study. Hence, these results indicate that the current data is normal and adequate so, it can be used for 290 

the main analysis. After checking the descriptive statistics of variables, the “unit root test” is applied to 291 

check the stationarity of the data because the series need to be stationary for applying ARDL modeling. In 292 

this regard, the ADF and "Phillips-Perron" (PP) tests are applied for unit root analysis. Table 3 presents 293 

the results of this analysis.  294 

Table 3: Unit Root Tests 295 

Variable  TD ED EG EXR INF 

Test Type  ADF (augmented Dickey–Fuller unit root test) 

At Level  -0.2690 -0.6575 -3.4698* -0.6393 -2.1348 

At First Difference -3.3046** -5.5751** -6.4682** -3.7806** -5.0459** 

Test Type PP (Phillips–Perron unit root test.) 

At Level  -0.2690 -0.6220 -3.4698* -0.6801 -2.1847 

At First Difference -3.2917** -5.7551** -6.5611** -3.1032** -5.0459** 

Results of both ADF and PP tests are showing agreement as the EG shows the stationarity at level while 296 

all other four variables are non-stationary at level. It means that series of EG is integrated at level i.e. I(0). 297 

ED, tourism demand, inflation, and EXR become stationary at the first difference so, they are I(1). It 298 

means that the results are indicating towards the rejection of null hypothesis and it is proved that all series 299 

are stationary. Hence, the condition of NARDL is fulfilled i.e. series must be stationary at I(0) or I(1). 300 

After checking and proving the stationarity of the data, co-integration is checked to determine the 301 

significance of long-run estimations. For this purpose, bound testing is applied results of which are 302 

presented in table 4. In this test, the null hypothesis is, "there is no co-integration in data" while the 303 

alternative hypothesis states, "there is co-integration in data". To reject the null hypothesis, the F-statistics 304 

must be greater than upper critical value.  305 

Table 4: Bounds test for co-integration 306 

Test Linear ARDL Non-Linear ARDL 

F-Stat 4.32 9.79 

Lower Bound 95% 2.56 2.17 

Upper Bound 95% 3.49 3.21 

Decision Cointegration Exists Cointegration Exists 

 307 



In the current NARDL model, F-statistics is 9.79, which is greater than upper bound value i.e. 3.21 so, the 308 

the results are indicating towards the rejection of null hypothesis and it is found that co-integration exists 309 

in the current NARDL model. After examining the co-integration, NARDL results are produced that have 310 

been presented in table 5. It is found that adjusted R-square for this NARDL model is 0.725, which shows 311 

that the current NARDL model shows good fit because 72.5% variation in tourism demand has been 312 

explained by other variables of this model. Durbin Watson, heteroscedasticity, and serial correlation LM 313 

are diagnostics tests that prove that the current model does not contain any issue of abnormality, 314 

heteroscedasticity, and serial correlation. The stability tests are also applied through "cumulative sum" 315 

(CUSUM) and "CUSUM square point" for ensuring the stability of long-term as well as short-term 316 

parameters as presented in figure 1. It is evident from the figure that all values fall within the critical 317 

frontiers at 5% level of significance. They prove the stability of long-term as well as short-term 318 

parameters during the period of 1995-2020.  319 

Table 5: Nonlinear ARDL estimation results. 320 

Variable Coefficient Std. Error t-Statistic Prob. 

TD (-1) -0.155 0.167 -2.928 0.008 

EG_POS 0.706 0.587 3.202 0.000 

EG_NEG -0.342 0.463 2.453 0.004 

ED_POS -0.337 2.117 -2.048 0.049 

ED_NEG -0.068 6.045 -0.507 0.619 

EXR_POS -0.446 1.021 -0.437 0.668 

EXR_NEG 0.606 8.094 1.804 0.092 

INF_POS 0.783 0.185 4.215 0.000 

INF_NEG -0.367 0.223 -3.643 0.002 

Constant  -0.619 3.426 -4.180 0.009 

R-squared 0.832 Jarque–Bera (Prob) 0.239 

Adjusted R-squared 0.725 Heteroscedasticity (Prob) 0.565 

F-statistic 7.750 Durbin-Watson stat 2.441 

Prob(F-statistic) 0.000 Serial Correlation LM 0.201 

Results of NARDL estimation are proving the presence of asymmetric effects of ED, EG, EXR, and 321 

inflation on tourism demand. Results reveal that the increase in EG (EG_POS) has a positive effect on 322 

tourism demand (p-value < 0.05). It means that the increase in EG is followed by the positive change in 323 

tourism demand. However, the decrease in EG (EG_NEG) causes the inverse effect on tourism demand as 324 

the decrease in EG (i.e. negative change in EG) is likely to cause the negative effect of 34.2% on tourism 325 

demand. These results are aligned with Fareed et al. (2018), Brida et al. (2020), Nissan et al. (2011), Isik 326 

et al. (2018), He and Zheng (2011), and Kim et al. (2018) because these studies also support the linear or 327 

non-linear relationship between EG and tourism demand. These results prove that the tourism demand in 328 

Pakistan is likely to be determined by the increase or decrease in its EG.  329 

Results further indicate that the increase in ED (ED_POS) causes the significant negative effect on 330 

tourism demand (p-value <0.05). It means that the increase in ED causes tourism demand to decrease by 331 

33.7% in long-run. These results are also consistent with a number of prior studies e.g. (Ahmad et al., 332 

2019; Chung et al., 2018; Haseeb & Azam, 2020; Otrachshenko & Bosello, 2017; Zhang et al., 2019) 333 

because these studies also support the relationship between ED and tourism demand. However, the 334 

decrease in ED does not cause any significant effect on tourism demand in Pakistan as the p-value against 335 

this effect is greater than 0.05. The effects of increase or decrease in EXR (i.e. EXR_POS and 336 

EXR_NEG) on tourism demand are also insignificant because p-value against both these effects is >0.05. 337 

The increase in inflation (INF_POS) causes the positive effect on tourism demand which means that the 338 

increase in the inflation is followed by the increase in tourism demand by 78.3% in long run. The 339 

decrease in inflation (INF_NEG) has a significant negative effect on tourism demand, which means that 340 

the decrease in inflation is followed by the increase in tourism demand in Pakistan by 36.7% in long run 341 



(p-value< 0.05). These results are harmonized with findings of Meo et al. (2018) who also reveal the 342 

presence of asymmetric association between inflation and tourism demand. Hence, the NARDL 343 

estimation of the current study shows that EG, ED, and inflation share the close and asymmetric 344 

association with tourism demand of Pakistan.  345 

Figure 1: CUSUM and CUSUMQ test for structural change 346 
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Table 6 presents the results of long-term relationships and coefficients of EG (positive and negative), ED 348 

(positive and negative), EXR, and INF. It is evident from table 6 that coefficients size of EG_POS and 349 

EG_NEG is not the same. Similarly, the coefficients size of ED_POS and ED_NEG is not the same so, it 350 

is proved that asymmetric relationship exists between ED and tourism demand and between EG and 351 

tourism demand.  352 

Table 6: Long-run relationship. 353 

Variable Coefficient Std. Error t-Statistic Prob.    

EG_POS 0.446 0.464 4.170 0.007 

EG_NEG -0.876 0.462 -4.349 0.000 

ED_POS -0.337 0.456 -2.645 0.005 

ED_NEG -0.468 0.541 -5.534 0.001 

EXR 0.186 0.643 2.042 0.043 

INF 0.122 0.743 1.994 0.050 

The presence of asymmetric relationship between variables is further proved through a symmetric Wald 354 

test presented in table 7. It is found that the F-statistics against each of the connexion between tourism 355 

demand and EG and between tourism demand and ED is greater than F-tabulated and p-value is <0.05. 356 

Therefore, the existence of asymmetric relationships between them is confirmed.   357 

Table 7: Presence of asymmetries. 358 

Asymmetric Relationship F-Stat (Prob) Confirmation? 

TD ↔ EG 4.657 (0.000) Yes Confirmed 

TD ↔ ED 5.895 (0.000) Yes Confirmed 

 359 

5. Conclusion  360 

The current study analyzed the asymmetric associations existing between ED, EG, inflation, EXR and 361 

tourism demand by collecting time series data of Pakistan for the time span of 1995-2020. The 362 

asymmetric associations have been checked by applying non-linear ARDL modeling on the collected data 363 



because the positive and negative variations in EG and ED do not cause the tourism demand to vary in a 364 

systematic patterns. Therefore, the current study used NARDL modeling to check the asymmetric 365 

associations between them. Results of the current study have revealed that there exist the significant 366 

asymmetric relationships between ED and tourism demand and between EG and tourism demand. It 367 

means that the positive change in EG tends to cause different effect on tourism demand than the effect of 368 

negative change in EG. Results suggest that the increase in EG causes the tourism demand of Pakistan to 369 

increase while the decrease in EG of Pakistan also causes the tourism demand to increase. Results further 370 

show that the increase in ED in Pakistan causes its tourism demand to reduce. However, the decrease in 371 

ED of Pakistan did not cause any significant effect on tourism demand. Hence, it is found that the ED and 372 

EG are substantial predictors of tourism demand in Pakistan.  373 

5.1. Implications of Study 374 

The current study and its findings as well as discussions are likely to be value addition to the theory and 375 

practice of tourism. Theoretically, the current empirical findings would enhance the literature regarding 376 

the growth-tourism nexus and ED-tourism nexus. As the existing literature seems to provide insufficient 377 

empirical evidence and harmonized findings about the relationships of ED and EG with tourism demand 378 

so, the current study will contribute to the literature by providing empirical findings from Pakistan. 379 

Furthermore, as most of the past studies have examined the linear connection between EG, ED, and 380 

tourism demand so, the current NARDL modelling to check these asymmetric relationships will enhance 381 

the literature. Practically, the present study is likely to help tourism companies of Pakistan to understand 382 

the role of ED and EG in shaping the tourism demand so, they will be able to forecast the tourism demand 383 

in better way. Furthermore, the current findings will help them to realize that the ED needs to be reduced 384 

in the country for increasing the tourism demand. The current study and its findings will also help 385 

policymakers of Pakistan to realize the linkage of EG and ED with the tourism demand of the country so, 386 

they can come up with better policies for tourism sector for improving its environmental impacts, 387 

economic contribution, and attractiveness for enhancing the tourism demand. 388 

5.2. Limitations and Future Research Indications 389 

The current study has a few limitations that can restrict their generalizability and applicability. First, the 390 

current study is based on the data of only one country i.e. Pakistan while the patterns of effects of ED and 391 

EG on tourism demand can vary in developed countries and even other developing countries. Therefore, 392 

these results are not applicable to other countries. Future researchers should assess these asymmetric 393 

relationships with panel data to enhance the findings. Another limitation of the current study is about the 394 

uni-directionality because the current study only assesses the asymmetric effect of EG and ED on tourism 395 

demand while the tourism demand can also affect the EG and ED. Therefore, future researchers should 396 

evaluate bidirectional association between them. 397 
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