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Abstract  
This study aims to investigate the relationship between international tourism and total trade, including exports 
and imports, for the twenty most visited countries. In order to accurately assess the relationship, the study employs 
the Emirmahmutoglu and Kose (2011) causality analysis, which accounts for cross-sectional dependency and 
heterogeneity. The empirical results show a unidirectional causality running from total trade, exports, and imports 
to international tourist arrivals for Germany, India, Mexico, and the Netherlands. Conversely, the causality runs 
from international tourist arrivals to total trade, exports, and imports for Portugal, Russia, and Spain (except 
imports). Additionally, a bidirectional causality link between international trade and tourism is found for China, 
indicating that both tourism and trade mutually reinforce each other. These results highlight the importance of 
considering the direction of causality in the relationship between tourism and trade, and developing targeted 
policies that take into account the unique characteristics of each country. 
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1. Introduction 
International tourism, which includes travel and passenger transportation, is a major source of foreign 
income for many locations around the world and essential for promoting job growth, entrepreneurship, 
and economic development (UNWTO, 2020). According to a report by the World Travel and Tourism 
Council (2021), the travel and tourism industry contributes to global GDP by 10.4% (USD 9.2 trillion), 
and accounts for 10.6% of total employment (334 million people), with one in four new employment 
opportunities globally arising from this sector in 2019. Furthermore, international tourism can also lead 
to an increase in international trade volumes, as tourists not only transport goods from their home 
countries to destinations but also from destinations to their home countries (Tsui & Fung, 2016). In 
other words, individuals traveling for business purposes may travel to foreign countries to make import 
purchases or engage in export sales. As these business trips prove successful and the number of trade 
deals increases, it may also result in increased flows of export and import volumes between those 
countries. Additionally, these business trips can also generate externalities, such as advertising effects, 
which may further encourage business travel. Hence, the generation of consumer interest and 
awareness may result in subsequent holiday travel flows, as proposed by Kulendran and Wilson (2000) 
in their simple flow model of business travel and trade. However, there are also more intricate versions 
of this model that take lag effects into account between tourism and trade. Furthermore, it is crucial to 
examine the relationship between tourism and trade in terms of non-business international travel. This 
is because non-business travellers, such as those visiting family, studying abroad, or on vacation, may 
encounter business opportunities, leading to export sales and import purchases. 
 
In recent academic literature, studies have focused on employing a direct approach to examine the 
relationship between international tourism and trade by using a benchmark model (e.g. Keum, 2011; 
Santana-Gallego et al., 2011b; Lee, 2012; Suresh & Tiwari, 2018; Balli et al., 2019). These studies suggest 
that international trade encourages international tourism and vice versa. From the tourism perspective, 
both export and import are stimulated in several ways. First, when tourists engage in successful business 
trips, it results in increased exports or imports in subsequent periods. Additionally, holiday visitors may 
also discover new business opportunities that might lead to increase international transactions and 
reduce international transaction costs in the context of export and import, such as shuttle trade. 
Another direct effect can be demonstrated by any international trade model that allows consumers to 
consume abroad. In fact, the volume of trade (exports and imports) is influenced both by the change in 
consumption abroad and by the change in consumption patterns in the host country (Santana-Gallego 
et al., 2010a). At the same time, tourists purchase services such as accommodation and transport, as well 
as goods, some of which must be imported (e.g. souvenirs, food, and fuel) (Khan et al., 2005). In such 
transactions, an increase in the imports of a particular nation inherently implies a corresponding 
increase in the exports of another.  
 
Conversely, both exports and imports stimulate tourist arrivals in several ways. One of these ways can 
be the arrival of products from foreign countries, which can increase consumer interest and raise 
awareness for both the product and the country of origin. This interest and awareness may subsequently 
lead to increased holiday travel (Kulendran & Wilson, 2000). In another way, international trade not 
only necessitates but also influences business travel. As business networks expand, travel and exchanges 
between countries also increase. 
   
In recent years, examining the relationship between tourism and trade in connection with this 
framework has received considerable attention (e.g. Fry et al., 2010; Massidda & Mattana, 2013; 
Madaleno et al., 2017; Suresh & Tiwari, 2018; Çalışkan et al., 2019). These studies explore the relationship 
between trade and tourism for specific countries, regions, or groups. However, there are no articles 
focusing on the most visited countries to determine the direction of the relationship between trade and 
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tourism. As we seek to understand the relationship between trade and tourism, we believe that selecting 
the most visited countries provide a crucial vantage point where this relationship is likely to be most 
evident. In this sense, the primary objective of this study is to examine the direction of the relationship 
between international tourism and total trade, exports, and imports for the twenty most visited 
countries 1, namely Austria, Canada, China, Croatia, Germany, Hong Kong, India, Italy, Malaysia, 
Mexico, the Netherlands, Poland, Portugal, Russia, Spain, Thailand, Turkey, the UK, the USA, and 
Vietnam. The selection of these countries is based on several factors. Firstly, as shown in Table 1, these 
countries' share of global gross domestic product increased from 62.7% in 2004 to 66.9% in 2019 2, 
reflecting a growth of 4.2%. Additionally, the share of goods exports for these countries increased from 
59.3% to 63.8% between 2004 and 2019. Furthermore, the import share of goods for these countries also 
increased from 61.5% to 62.5% over the same period. In terms of service exports, although the share of 
these countries has decreased over time, it still represents more than half of the total service exports 
globally 3. Additionally, service imports of these countries constituted 47% of the world's goods imports 
in 2019, despite a decline of 5.9% since 2004. Therefore, analysing the relationship between 
international tourism, total trade, exports, and imports for these countries is crucial to understand the 
direction of this relationship for the most visited countries. 
   
Table 1: The Most Visited Tourist Countries' Economic Statistics 

Date/ Statistic 2004 2006 2008 2010 2012 2014 2016 2018 2019 

Share of World GDP 62.7% 62.8% 61.5% 60.0% 61.9% 64.9% 65.0% 66.2% 66.9% 
Share of World Goods Export 54.8% 55.3% 55.3% 54.2% 55.7% 58.9% 58.4% 58.5% 59.3% 
Share of World Goods Import 60.5% 59.5% 58.6% 58.2% 58.4% 60.3% 60.7% 60.7% 61.5% 
Share of World Service Export 55.2% 55.3% 54.5% 54.2% 54.1% 54.2% 53.5% 52.6% 52.2% 
Share of World Service Import 52.9% 51.8% 50.0% 49.7% 49.3% 49.9% 49.6% 48.8% 47.0% 

Source: Author's calculation according to World Bank Data, 2023. 

 
Our contribution to the literature involves conducting an empirical analysis that examines the 
relationship between tourist arrivals and international trade in the twenty most visited countries while 
utilizing the Emirmahmutoglu and Kose (2011) panel causality test to address issues of slope 
heterogeneity and cross-section dependency. This research effort offers several noteworthy 
contributions to the existing body of literature. First, the utilization of the Emirmahmutoglu and Kose 
(2011) panel causality test introduces a novel methodological approach to the study of the relationship 
between tourist arrivals and international trade. This approach helps to address the limitations of 
traditional methods by accounting for potential cross-section dependency and heterogeneity among 
the selected countries. Previous studies in the limited panel literature have not taken into account cross-
section dependence, which may lead to biased results (e.g. Fry et al., 2010; Keum, 2010; Santana-Gallego 
et al., 2011b). The consideration of cross-section dependency is important when investigating the 
relationship between tourist arrivals and international trade in empirical research. The nature of these 
two phenomena necessitates acknowledging the potential interdependence across different countries 
due to various reasons. Firstly, the global economy is interconnected and actions in one country can 
significantly influence other countries. For example, an increase in tourist arrivals in one country might 
lead to higher demand for certain goods and services, which can influence trade patterns in other 
countries. Similarly, changes in trade policies or economic conditions in one country can impact the 
attractiveness of that country as a tourist destination. Secondly, countries often share common factors 
that can affect both tourist arrivals and international trade. These factors include economic conditions, 
political stability, exchange rates, cultural ties, and transportation infrastructure. Cross-section 
dependency helps capture these shared factors and their potential impact on the relationship between 
tourism and trade. Furthermore, trade and tourism policies can interact and have ripple effects across 
countries. Changes in trade policies can affect the availability and cost of goods and services that tourists 
consume. Conversely, tourism policies can impact the ease of travel and attractiveness of a destination, 
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thereby influencing the flow of tourists. These policy interactions can lead to correlated patterns in 
data, which should be properly addressed through techniques that consider cross-section dependency. 
  
Allowing for slope heterogeneity is another advantage of Emirmahmutoglu and Kose (2011) panel 
causality test. As the characteristics and economic conditions vary across countries in the world, the 
homogeneity assumption may lead to biased parameters and suggest misleading policy 
recommendations (Kar et al., 2011). The fundamental reason behind slope heterogeneity lies in the 
unique set of characteristics, economic structure and specialization, and policies that each country 
possesses. For instance, a country heavily reliant on tourism-related industries may experience a 
stronger correlation between tourist arrivals and trade compared to a country where tourism is a minor 
economic contributor. Additionally, trade policies of a country, such as tariffs, trade agreements, and 
export incentives, can significantly impact the link between tourist arrivals and international trade. 
Countries with open trade policies and a focus on export-oriented growth may experience a different 
relationship than those with more protectionist trade policies. Therefore, we implement 
Emirmahmutoglu and Kose (2011) panel causality approach which takes into account the heterogeneity 
by using the bootstrap method. 
 
Second, by focusing on the twenty most visited countries, our study contributes to a more 
comprehensive understanding of the relationship between tourism and trade. The extensive coverage 
of these countries enhances the robustness of our findings, potentially leading to insights that are more 
broadly applicable and relevant, especially among developed countries. Third, the relationship between 
tourism and trade is an area of growing interest. We believe that our methodology and findings could 
serve as a benchmark for future researchers examining similar relationships in different regions or time 
periods. 
 
The structure of the paper is as follows. The introduction is presented in the first part of the study. The 
empirical literature review is presented in the second part. The third part consists of empirical 
methodology. The fourth part of the study is the empirical results. Part five presents discussion and 
concluding remarks. Lastly, limitations and recommendations for future research is given in the part 
six. 
 
2. Literature Review 
Investigating the potential bidirectional relationship between the flow of goods and international 
tourism is of great interest. Understanding the impact of trade and tourism on one another enables a 
country to emphasize leveraging its interdependent dynamics. Such insight might drive adjustments to 
a nation's tourism strategies concerning specific countries, aiming to enhance forthcoming trade 
associations. Likewise, forging trade accords with emerging economies could potentially bolster 
upcoming tourism visits (Brahmbhatt & Menezes, 2013). Accordingly, recent empirical research has 
focused on the relationship uncovering the secrets of this significant relationship between international 
tourism and trade (Santana-Gallego et al., 2011b). The rationale of hypothesizing a relationship between 
tourism and trade is straightforward and can be explained by both perspectives. From the perspective 
that trade promotes tourism, some of the main reasons can be listed as follows. First, as a country's 
international trade grows, its visibility and promotion increase, and this can stimulate the interest of 
foreign tourists to visit that country. Second, the objective of maintaining international trade and 
establishing new trade links can increase international business travel and hence tourism. Third, 
countries that engage in intensive international trade also have good facilities, services and 
infrastructure, such as transport and communication systems, which collectively enhance the overall 
appeal and attractiveness of these nations to potential tourists. Fourth, bilateral trade can reduce 
transaction costs between home and host countries (Leitao, 2010). Finally, the high level of trade 
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between countries can ensure that these countries have a high demand for each other's goods. This 
leads foreign tourists to prefer countries where they can find these goods. All these characteristics may 
lead foreign tourists to prefer these countries. 
 
From another perspective, tourism can also promote trade in several ways. First, business travellers visit 
a country for either the purpose of purchasing a product from that country (import purchase) or selling 
a product to that country (export sale) (Kulendran & Wilson, 2000). Second, successful business trips 
directly promote import and export flows in subsequent periods. Hence, in a direct way, it can stimulate 
the flow of imports and exports in later periods. Third, tourists may demand to consume goods and 
services that are not produced in the host country and therefore need to be imported. Another reason 
is the direct effect that can be demonstrated by any international trade model that allows consumers to 
consume abroad. In fact, the volume of trade is affected by both the shift of consumption abroad and 
the change in the consumption pattern in the destination country with respect to that in the country of 
origin (Santana-Gallego et al., 2011b). Finally, it is widely acknowledged that international business 
visitors can lead to an increase in the volume of international trade, as business trips result in the sale 
(export) or purchase (import) of perishable and/or valuable goods to or from their countries (Tsui & 
Fung, 2016). 
 
The empirical literature on the relationship between international tourism and trade has employed 
various methodologies, including both indirect and direct approaches. Indirect methods typically 
involve the examination of export-led growth, tourism-led growth, and tourism demand models. 
Conversely, recent studies have taken a direct approach, analysing the relationship between tourism, 
total trade, imports, and exports. In this study, we present both time series and panel data models that 
have been employed in the literature, including both direct and indirect approaches. Some studies, such 
as those conducted by Fischer and Gil-Alana (2009), and Gil-Alana and Fischer (2010), have utilized 
cointegration analysis to investigate the relationship between tourist arrivals and exports at the bilateral 
level for Spain and Germany. They found a positive relationship between the two variables. However, 
other studies, such as those conducted by Suresh et al. (2011) and Balli et al. (2019), have not found a 
significant relationship between total trade and tourist arrivals, even when examined at the aggregate 
level. 
 
Another part of time series literature is developed around causality analysis. Various studies that utilize 
the Granger (1969) and Toda and Yamamoto (1995) causality tests find that there are unidirectional and 
bidirectional causality links between tourist arrivals, total trade, export and import for different country 
samples. Some of them have found a unidirectional causality running from total trade to tourist arrivals 
(e.g. Kulendran & Wilson, 2000 for Australia and the UK; Kadir & Jusoff, 2010 for Malaysia; Massidda & 
Mattana, 2013 for Italy) and some other studies find that export granger causes tourist arrivals such as 
Kadir and Jusoff (2010) for Malaysia and Lee (2012) for Singapore. In one case, Kadir and Jusoff (2010) 
show that import granger causes tourist arrivals to Malaysia. 
 
There are also other studies that find the causality is running from tourism to total trade (e.g. Tsui and 
Fung (2016) for between Hong Kong with Taiwan and China), to export (e.g. Kulendran and Wilson 
(2000) for Australia with the USA and Japan; Madaleno et al. (2017) for cheese and canned fish of 
Portugal) and to import (e.g. Lee (2012) for Singapore). On the other hand, there is a bidirectional 
causality relationship between tourist arrivals with total trade (e.g. Kulendran and Wilson (2000) for 
Australia and the USA; Shan and Wilson (2001) between China and Australia, Japan and the USA; 
Santana-Gallego et al. (2011a) for between Canary Islands with Netherlands and France), export (e.g. 
Santana-Gallego et al. (2011a) for between Canary Islands with Germany and France; Madaleno et al. 
(2017) for wine export of Portugal) and import (e.g. Khan et al. (2005) between Singapore and all 
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countries; Santana-Gallego et al. (2011a) for between Canary Islands with Spain, the UK, France and the 
USA). In different to previous studies, Suresh and Tiwari (2018) investigate the relationship between 
tourism and total trade by using asymmetric causality analysis. Their results imply that while negative 
and positive shocks of total trade lead to granger cause tourist arrivals, the positive shock of tourist 
arrivals also leads to granger cause total trade. 
 
Considering the panel data literature, the relationship between international tourism and trade has 
been investigated by using panel data estimators and causality analysis. Some of them utilize Pooled 
Least Square (POLS), Fixed Effect (FE), Random Effect (RE), Generalized Methods of Moments (GMM), 
panel Autoregressive Distributed Lag (ARDL), and Tobit Model depending on their data structure, 
cross-section dependency, and homogeneity/heterogeneity assumption. For example, Easton (1998) 
examines the relationship between tourism and total trade, imports and exports, and the results show 
that increased Canadian exports lead to increased tourist arrivals. Çalışkan et al. (2019) also find that 
Turkey's exports and imports to 13 Silk Road countries positively affect inbound and outbound tourist 
arrivals. Similarly, Chaisumpunsakul and Pholphirul (2018) show that Tayland's total trade has a positive 
effect on tourist arrivals from 207 countries. On the contrary, Brau and Pinna (2013) state that the impact 
of tourist arrivals on exports is positive for 25 European countries. Another study on the tourism-trade 
nexus for Portugal with 14 countries is presented by Leiato (2010). The empirical results indicate that 
total trade is one of the most important determinants of tourism.  
 
In the context of causality analysis, some studies find that unidirectional causality runs from total trade 
to tourist arrivals (e.g. Fry et al. (2010) between South Africa and Australia, the UK and the Netherlands) 
and from exports to tourist arrivals and departures (e.g. Santana-Gallego et al. (2011b) for OECD 
countries). On the other hand, there are other studies that find unidirectional causal link from tourist 
arrivals to total trade (e.g. Fry et al. (2010) for the USA) and from tourist arrivals to exports and imports 
(Keum (2011) between South Korea and 21 countries). Differently, there is also bidirectional causality 
between total trade-tourist arrivals and import-tourist arrivals (e.g. Santana-Gallego et al. (2011b) for 
OECD countries) and causal link from import to tourist departures (e.g. Keum (2011) between South 
Korea with 21 countries).  
 
As can be seen, previous studies explore the relationship between trade and tourism for the cases of 
specific countries, regions, or groups. However, there are no articles focusing on the most visited 
countries to determine the direction of the relationship between trade and tourism. As we seek to 
understand the relationship between trade and tourism, we believe that selecting the most visited 
countries provides a crucial vantage point where this relationship is likely to be most evident. In this 
sense, the primary objective of this study is to examine the direction of the relationship between 
international tourism and total trade, exports, and imports for the twenty most visited countries. Also, 
to the best of our knowledge, no other previous study has implemented the panel causality test of 
Emirmahmutoglu and Kose (2011) in the context of the tourism-trade nexus. 
 
3. Data and Methodology 
3.1. Data 
In the construction of the theoretical model, the studies of Fry et al. (2010), Kadir and Jusoff (2010), 
Santana-Gallego et al. (2011a), and Santana-Gallego et al. (2011b) play a crucial guiding role. The causal 
relationship between international tourism and total trade, export and import, the model is described 
as follows: 
 
International Tourism = f(Total Trade, Export, Import)                                                                         (1) 
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Our dataset includes four variables, namely international tourist arrivals, total trade, export and import 
for most visited countries: Austria, Canada, China, Croatia, Germany, Hong Kong, India, Italy, Malaysia, 
Mexico, the Netherlands, Poland, Portugal, Russia, Spain, Thailand, Turkey, the UK, the USA and 
Vietnam. To examine the relationship between international tourism and trade, this study considers 
the annual data period of 1995-2019. There are two main reasons for considering this period. The first 
reason is that consistent data for our sample has been available since 1995. The second reason for 
choosing 2019 as the last observation is to mitigate the potential negative impacts of the COVID-19 
pandemic on international tourism and trade, which could significantly affect the results. International 
tourist arrivals are used as a proxy variable to represent international tourism. The choice of tourist 
arrivals data was primarily guided by two factors: the widespread availability of this variable across 
numerous countries and its precedent in previous pioneering studies such as Kulendran and Wilson 
(2000), Khan et al. (2005), Santana-Gallego et al. (2011b), Suresh and Tiwari (2018).  Trade flows, export, 
import, and total trade (sum of export and import of each cross-section), are measured in USD. These 
variables are converted into real terms using the USA GDP deflator, as in Santana-Gallego et al. (2011). 
All data are taken from the World Bank Database and expressed in natural logarithms. 
 
3.2. Cross-section Dependence and Heterogeneity 
In today’s interconnected global economy, any panel data analysis must account for two important 
issues: cross-section dependence and slope heterogeneity (Chang et al., 2015: 1407). The first issue is 
that the rapid economic and financial integration process of the world in recent years may cause shocks 
in any country to spillover to other countries (Kar et al., 2011: 688). Considering this integration, a 
significant part of the panel datasets are likely to show cross-sectional dependence. Ignoring cross-
sectional dependence in estimation may have serious outcomes including estimator efficiency loss and 
invalid test statistics due to unaccounted-for residual dependence. Therefore, we start our empirical 
study by testing the cross-section dependence across the countries. 
 
One of the most common cross-section dependency test in the literature is the Breusch-Pagan (1980) 
Lagrange Multiplier (LM) test where the null hypothesis of no cross-sectional dependence is tested 
against cross-sectional dependence. In the context of a seemingly unrelated regression, Breusch and 
Pagan (1980) show that under the null hypothesis of no cross-sectional dependence, LM statistic is given 
by: 
 

𝐵𝑃𝐿𝑀 = ∑ ∑ 𝑇𝑖𝑗𝜌̂𝑖𝑗
2𝑁

𝑗=𝑖+1
𝑁−1
𝑖=1                                                                                                           (2) 

 
Where 𝜌̂𝑖𝑗  refers to the pair-wise correlation of the residuals of Eq.(2) by using Ordinary Least Square 

(OLS) estimation. Under the null hypothesis that there is no cross-section dependency, the 𝐵𝑃𝐿𝑀 
statistic shows a chi-square distribution feature at 𝑁(𝑁 − 1)/2 degrees of freedom. However, Breusch 
and Pagan (1980) test is not efficient in large 𝑁 and relatively small 𝑇. In order to solve this shortcoming, 
Pesaran (2004) proposes a standardized version of the LM statistic as shown in Eq.(3); 
 

𝑃𝑒𝑠𝑎𝑟𝑎𝑛𝐿𝑀 = √
1

𝑁(𝑁−1)
∑ ∑ (𝑇𝑖𝑗𝑝̂𝑖𝑗

2 − 1)𝑁
𝑗=𝑖+1

𝑁−1
𝑖=1                                                                                   (3) 

 
Under the null hypothesis of no cross-section dependency with 𝑇 → ∞ and 𝑁 → ∞, this test statistic 
shows asymptotic standard normal distribution properties. Although 𝑃𝑒𝑠𝑎𝑟𝑎𝑛𝐿𝑀 solves the 
shortcoming of 𝐵𝑃𝐿𝑀, there is incontestable size distortion when 𝑁/𝑇 → ∞. Pesaran (2004) proposes an 
alternative statistic based on the average of the pair-wise correlation coefficients to solve the size 
distortion of 𝐵𝑃𝐿𝑀 and  𝑃𝑒𝑠𝑎𝑟𝑎𝑛𝐿𝑀; 
 



Does trade pattern matter for tourism activities? Evidence from the twenty most visited countries 

8 

 

𝑃𝑒𝑠𝑎𝑟𝑎𝑛𝐶𝐷 = √
2

𝑁(𝑁−1)
∑ ∑ 𝑇𝑖𝑗𝑝̂𝑖𝑗

𝑁
𝑗=𝑖+1

𝑁−1
𝑖=1                                                                                               (4) 

 
Under there is no cross-section dependency null hypothesis with 𝑇 → ∞ and 𝑁 → ∞,  𝑃𝑒𝑠𝑎𝑟𝑎𝑛𝐶𝐷 
statistic also shows asymptotic standard normal distribution properties. 
 
Testing the homogeneity of the estimated coefficients is another important preliminary analysis in 
panel data. As stated by Breitung (2005), the homogeneity assumption cannot account for the variations 
that may arise from specific characteristics unique to each country. To test for homogeneity between 

cross-section units, we use so called Delta (∆̌) test by Pesaran and Yamagata (2008) where null 
hypothesis of slope homogeneity is tested against slope heterogeneity. When considering the 
heterogeneity, the Delta (Δ̃) test is valid when 𝑁 and 𝑇 approach to infinity without any restrictions on 
the relative expansion rates of 𝑁 and 𝑇 when the error terms are normally distributed (Durusu-Ciftci, 
2019). 
  
3.3. Panel Bootstrap Granger Causality 
The Granger causality means that if Y contains historical information that helps to predict X and if this 
information is not present in no other series used in the predictor, then there is a causal link from Y to 
X (Granger, 1969:430). Under the conditions of cross-sectional dependence and heterogeneity between 
countries, it is necessary to apply the most appropriate causality method that can take into account 
these features (Nazlioglu et al., 2011:6618). At this point, Emirmahmutoglu and Kose (2011) panel 
causality test appears to be a suitable method since it explains both cross-sectional dependence and 
heterogeneity across the countries and offers some advantages. Firstly, there is no need for a common 
hypothesis as the bootstrap critical values vary from country to country when testing causality. Another 
advantage is that this approach does not require pre-testing cointegration. The only prior information 
needed for this approach is the maximum order of integration of the processes (Durusu-Ciftci, 2019:501). 
In addition, in terms of empirical power, it tends to be more powerful even when N and T are small 
(Emirmahmutoglu & Kose, 2011:873). 
 
To conduct the bootstrap panel causality test of Emirmahmutoglu and Kose (2011), a system of two 
equations can be defined as follows; 
 

𝑦𝑛,𝑡 = 𝑐1,𝑛 +  ∑ 𝛿1,𝑛𝑗𝑦𝑛,𝑡−𝑗
𝑘𝑛+𝑑𝑚𝑎𝑥𝑛
𝑗=1 + ∑ 𝛾1,𝑛𝑗𝑥𝑛,𝑡−𝑗 + 𝜀1𝑛,𝑡

𝑘𝑛+𝑑𝑚𝑎𝑥𝑛
𝑗=1                                           (5) 

𝑥𝑛,𝑡 = 𝑐2,𝑛 + ∑ 𝛿2,𝑛𝑗𝑦𝑛,𝑡−𝑗
𝑘𝑛+𝑑𝑚𝑎𝑥𝑛
𝑗=1 + ∑ 𝛾2,𝑛𝑗𝑥𝑛,𝑡−𝑗 + 𝜀2𝑛,𝑡

𝑘𝑛+𝑑𝑚𝑎𝑥𝑛
𝑗=1                                           (6) 

 
where 𝑦 expresses the tourist arrivals, 𝑥 denotes the international trade indicators (i.e., total trade, 
export and import), subscripts 𝑛 and 𝑡 denote individual cross-sectional units and time periods from 
𝑡 = 1 to T (last time number), respectively. 𝑑𝑚𝑎𝑥𝑛 is the maximum order of integration suspected to 
occur in the system for each 𝑛 and 𝑘𝑛 is the lag lengths for each of the two estimated models that depend 
on the dependent and independent variables. The error term has independent and identical distribution 
across the cross-sections for all time periods. Emirmahmutoglu and Kose (2011) employ a bootstrap 
procedure to consider cross-section dependency. 
 
There are four different outcomes from the Granger causality test. First, one-way Granger causality is 
running from X to Y if at least one coefficient of 𝛾1𝑛𝑗 is not equal to zero, but all 𝛿2𝑛𝑗 are zero. Second, 

one-way Granger causality is running from Y to X if at least one coefficient of 𝛿2𝑛𝑗 is not equal to zero, 

but all 𝛾1𝑛𝑗 are zero. Third, there is bidirectional Granger causality between Y and X if at least one 
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coefficient of 𝛿2𝑛𝑗 and  𝛾1𝑛𝑗 is not equal to zero. Finally, there is no Granger causality if all coefficients 

of 𝛿2𝑛𝑗 and  𝛾1𝑛𝑗 are zero.       

 
4. Empirical Results 
Our empirical analysis4 consists of three steps to examine the relationship between international 
tourism and trade. The first step is to test for cross-sectional dependence between panel members. At 
this point, we use the approaches of Breusch and Pagan (1980) and Pesaran (2004). Then, we test the 
slope heterogeneity by utilizing Pesaran and Yamagata (2008) approach. As can be seen in Table 2, the 
null hypothesis of no cross-sectional dependency for BPLM, PesaranLM and PesaranCD and heterogeneity 

for ∆̃ and ∆̃𝑎𝑑𝑗 are rejected. These results suggest that the causal relationship between the variables may 

differ across countries. 
 
Table 2. Cross-section Dependence and Heterogeneity 

Test BPLM PesaranLM PesaranCD ∆̃ ∆̃𝒂𝒅𝒋 

lnTotal Trade 1358.029*** 74.096*** 14.251*** 28.066*** 29.841*** 

lnExport 1409.771*** 77.233*** 14.961*** 28.953*** 30.783*** 

lnImport 1313.275*** 71.382*** 13.767*** 26.220*** 27.878*** 

The null hypothesis of there is no cross-sectional dependency for BPLM, PesaranLM and PesaranCD and heterogeneity 

for ∆̃ and ∆̃𝑎𝑑𝑗. “***” denotes the 1% significance level. 

 
Table 3. Panel CIPS Unit Root Test 

 Level First Difference 

Variables t-stat p-val t-stat p-val 

lnTourism -2.099 0.124 -3.483*** 0.000 

lnTotal Trade -2.543*** 0.001 - - 

lnExport -2.801*** 0.000 - - 

lnImport -3.653*** 0.000 - - 

Note: CIPS refers to Pesaran (2007) panel unit root test. Maximum number of lags is set to 3 and the optimal number 
of lags is determined by the Akaike information criterion. 

 
In the second step, we examine the unit root properties of variables. To take cross-sectional dependence 
and heterogeneity into account, we perform the Panel CIPS unit root test by Pesaran (2007) and report 
our results in Table 3. CIPS results show that all the variables except for Tourist Arrivals (lnTourism) 
are stationary. Individual CADF unit root results can be found in the Appendix. Results show that most 
of the variables are I(1) with some exceptions. The third step consists of the estimation of the bootstrap 
panel causality procedure. In order to examine the causality relationship between international tourist 
arrivals and total trade, export with import, six bilateral models are predicted as tourism-total trade, 
tourism-export, tourism-import and reverse directions. These results are reported in Tables 4, 5, and 6, 
respectively. As can be seen in Table 4, the causal link from total trade to international tourist arrivals 
is established for China, Germany, India, Mexico, the Netherlands, Turkey, and the USA. These results 
imply that an increase in total trade leads to an increase in tourist arrivals to these countries. On the 
other hand, the causal link between international tourist arrivals and total trade is statistically 
significant only for China, Croatia, Portugal, Russia, Spain, and the UK. Thus, increasing tourist arrivals 
in these countries also cause their total trade to increase. These results suggest that the dynamics of 
causality vary between countries, with a two-way causality observed in the case of China. 
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Table 4. Total Trade and Tourist Arrivals Bootstrap Panel Causality Results 

𝑯𝟎: 𝒍𝒏𝑻𝒐𝒕𝒂𝒍 𝑻𝒓𝒂𝒅𝒆 𝒅𝒐𝒆𝒔 𝒏𝒐𝒕 𝒄𝒂𝒖𝒔𝒆 𝒍𝒏𝑻𝒐𝒖𝒓𝒊𝒔𝒎 𝑯𝟎: 𝒍𝒏𝑻𝒐𝒖𝒓𝒊𝒔𝒎 𝒅𝒐𝒆𝒔 𝒏𝒐𝒕 𝒄𝒂𝒖𝒔𝒆 𝒍𝒏𝑻𝒐𝒕𝒂𝒍 𝑻𝒓𝒂𝒅𝒆 

Cross-section Wald Statistic P-value Wald Statistic P-value 

Canada 2.622 0.454 0.623 0.891 

China 7.925** 0.048 26.842*** 0.000 

Croatia 3.124 0.373 11.333*** 0.010 

Germany 3.820* 0.051 0.165 0.684 

India 15.003*** 0.001 1.830 0.401 

Italy 0.582 0.747 1.549 0.461 

Malaysia 1.816 0.612 5.852 0.119 

Mexico 7.087* 0.069 1.341 0.719 

Netherlands 8.288** 0.04 3.166 0.367 

Poland 3.335 0.343 0.768 0.857 

Portugal 1.166 0.761 26.100*** 0.000 

Russia 3.674 0.299 26.213*** 0.000 

Spain 4.825 0.185 7.154* 0.067 

Thailand 0.745 0.863 0.816 0.846 

Turkey 7.275** 0.026 1.514 0.469 

UK 4.56 0.207 13.234*** 0.004 

USA 7.801** 0.050 0.623 0.891 

Note: Maximum number of lags is set to 3 and the optimal number of lags is determined by the Akaike information 
criterion. *, ** and *** denote the significance level at 10%, 5% and 1%, respectively. 

 
 
 
Table 5. Export and Tourist Arrivals Bootstrap Panel Causality Results 

𝑯𝟎: 𝒍𝒏𝑬𝒙𝒑𝒐𝒓𝒕 𝒅𝒐𝒆𝒔 𝒏𝒐𝒕 𝒄𝒂𝒖𝒔𝒆 𝒍𝒏𝑻𝒐𝒖𝒓𝒊𝒔𝒎 𝑯𝟎: 𝒍𝒏𝑻𝒐𝒖𝒓𝒊𝒔𝒎 𝒅𝒐𝒆𝒔 𝒏𝒐𝒕 𝒄𝒂𝒖𝒔𝒆 𝒍𝒏𝑬𝒙𝒑𝒐𝒓𝒕 

Cross-section Wald Statistic P-value Wald Statistic P-value 

Canada 2.631 0.452 0.391 0.942 

China 8.278** 0.041 30.244*** 0.000 

Croatia 3.145 0.370 4.596 0.204 

Germany 3.861** 0.049 0.183 0.669 

India 15.590*** 0.000 2.339 0.311 

Italy 0.658 0.720 2.660 0.265 

Malaysia 1.901 0.593 4.735 0.192 

Mexico 7.065* 0.070 1.147 0.766 

Netherlands 8.359** 0.039 3.208 0.361 

Poland 3.907 0.272 2.095 0.533 

Portugal 1.179 0.758 17.906*** 0.000 

Russia 3.574 0.311 28.054*** 0.000 

Spain 5.121 0.163 9.587** 0.022 

Thailand 0.714 0.870 0.716 0.869 

Turkey 6.656** 0.036 0.717 0.699 

UK 4.652 0.199 10.434** 0.015 

USA 7.591* 0.055 0.321 0.956 

Note: Please see the footnote of Table 4. 
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Table 5 shows the causality from exports to international tourist arrivals. Unidirectional causality from 
exports to international tourist arrivals is found for China, Germany, India, Mexico, the Netherlands, 
Turkey, and the USA. This means that an increase in the total export volume of these countries leads to 
an increase in international tourist arrivals. On the other hand, a causal link between international 
tourist arrivals and exports is reported for China, Portugal, Russia, Spain, and the UK. Thus, one of the 
main drivers of the export volume of these countries is the inbound tourist arrivals to these countries. 
On the other hand, export volume and tourist arrivals feed each other for China, as shown by the 
empirical results. 
 
In Table 6, the null hypothesis that import does not cause international tourist arrivals is statistically 
significant for China, Germany, India, Mexico, the Netherlands, Turkey, and the USA. These results 
imply that an increase in the volume of imports leads to an increase in the number of inbound tourists 
to these countries. On the other hand, the causal link between international tourist arrivals and imports 
is statistically significant only for China, Croatia, Malaysia, Portugal, Russia, and the UK. Thus, an 
increase in tourist arrivals in these countries leads to an increase in their import volume. These results 
suggest that the dynamics of causality vary across countries. However, there is also a two-way causality 
for China. 
 
Table 6. Import and Tourist Arrivals Bootstrap Panel Causality Results 

𝑯𝟎: 𝒍𝒏𝑰𝒎𝒑𝒐𝒓𝒕 𝒅𝒐𝒆𝒔 𝒏𝒐𝒕 𝒄𝒂𝒖𝒔𝒆 𝒍𝒏𝑻𝒐𝒖𝒓𝒊𝒔𝒎 𝑯𝟎: 𝒍𝒏𝑻𝒐𝒖𝒓𝒊𝒔𝒎 𝒅𝒐𝒆𝒔 𝒏𝒐𝒕 𝒄𝒂𝒖𝒔𝒆 𝒍𝒏𝑰𝒎𝒑𝒐𝒓𝒕 

Cross-section Wald Statistic P-value Wald Statistic P-value 

Canada 2.586 0.460 1.053 0.788 

China 7.471* 0.058 21.170*** 0.000 

Croatia 3.185 0.364 15.902*** 0.001 

Germany 3.775* 0.052 0.136 0.713 

India 14.397*** 0.001 1.457 0.483 

Italy 0.540 0.764 0.796 0.671 

Malaysia 1.708 0.635 7.104* 0.069 

Mexico 7.106* 0.069 1.532 0.675 

Netherlands 8.202** 0.042 3.127 0.373 

Poland 3.091 0.378 0.269 0.966 

Portugal 1.180 0.758 28.686*** 0.000 

Russia 3.993 0.262 16.617*** 0.001 

Spain 4.713 0.194 5.815 0.121 

Thailand 0.746 0.962 0.857 0.836 

Turkey 7.401** 0.025 1.940 0.379 

UK 4.542 0.209 15.060*** 0.002 

USA 7.728* 0.052 0.846 0.839 

Note: Please see the footnote of Table 4. 

 
5. Discussion and Concluding Remarks 
This study examines the causal relationship between international tourist arrivals with total trade, 
exports and imports for the most visited countries Austria, Canada, China, Croatia, Germany, Hong 
Kong, India, Italy, Malaysia, Mexico, the Netherlands, Poland, Portugal, Russia, Spain, Thailand, Turkey, 
the UK, the USA, and Vietnam. In order to examine this link, Emirmahmutoglu and Kose (2011) panel 
causality analysis is carried out for the period of 1995-2019. However, to conduct the bootstrap panel 
causality, it is necessary to control for cross-sectional dependence and heterogeneity for panel 
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members. According to the results of the cross-sectional dependence and heterogeneity tests, there are 
both cross-sectional dependence and heterogeneity.  
 
The results of Emirmahmutoglu and Kose (2011) panel bootstrap causality analysis indicate that there is 
a one-way causality from total trade to international tourist arrivals for China, Germany, India, Mexico, 
the Netherlands, Turkey, and the USA and vice versa for China, Croatia, Portugal, Russia, Spain, and 
the UK. At the same time, the causality runs from exports to tourist arrivals for China, Germany, India, 
Mexico, the Netherlands, Turkey, and the USA. Oppositely, causality runs from tourist arrivals to 
exports for China, Portugal, Russia Spain, and the UK. Finally, while a one-way causality from imports 
to tourist arrivals is reported for China, Germany, India, Mexico, the Netherlands, Turkey, and the USA. 
Causality from tourist arrivals to imports is only reported for China, Croatia, Malaysia Portugal, Russia, 
and the UK. In light of the empirical findings on Granger causality, our study reveals that there is 
evidence of causal relationship running from total trade, exports, and imports to tourist arrivals, which 
is consistent with the findings of Shan and Wilson (2001) for China, Kadir and Jusoff (2010) for Malaysia, 
Santana-Gallego et al. (2011b) for OECD countries and Suresh and Tiwari (2018) for India. Additionally, 
our results indicate a similar causal relationship from tourist arrivals to total trade, exports, and imports, 
aligning with the results obtained by Shan and Wilson (2001) for China, Santana-Gallego et al. (2011b) 
for OECD countries and Madaleno et al. (2017) for Portugal. These similarities not only provide 
robustness to our findings but also strengthen the empirical foundation for the identified causal 
relationships. However, it is worth noting that our empirical results are in contrast with the findings of 
Suresh et al. (2011) for India and Massidda and Mattana (2013) for Italy. These differences may be due to 
variations in data sources, methodologies, or other contextual factors that require further investigation. 
 
Looking at countries' trade and tourism patterns, China has bidirectional causality in all models. This 
means that China's tourism and trade patterns work well together and are mutually supportive. First of 
all, the existence of this two-way causality draws great attention to China, which has significant shares 
in world tourism and goods trade, to support both tourism-led and trade-led growth. Second, 
bidirectional causality between international tourism and trade for China implies that any policy aimed 
at reducing transaction costs for trade and/or tourism would expand the market size, promoting growth 
and enabling business strategies to harness the advantages of this relationship (Santana-Gallego et al., 
2011a:120). Third, policymakers should consider various factors that can affect the relationship between 
tourist arrivals and trade, including exchange rates, climatic conditions, price competitiveness, and 
travel expenses. While policymakers may not implement direct control over climate change, their 
interventions can cultivate favourable conditions for exchange rates, price competitiveness, and travel 
expenses, thereby promoting an increase in either tourist arrivals or international trade (Fry et al., 
2010:303). Lastly, if this relationship is handled in terms of unemployment, relaxing certain restrictions 
in order to boost investments in tourism infrastructure and trade between countries will encourage 
employment by increasing both trade and tourism activities for China. 
 
As for Germany, India, Mexico, the Netherlands, Turkey, and the USA the direction of causality is 
running from trade to international tourist arrivals. These countries' international trade serves as one 
of the main channels for the augmentation of their international tourism. Therefore, economic policies 
should focus on promoting inbound tourist arrivals by encouraging exports and imports. Policymakers 
should prioritize intensive research and development endeavours to identify growth opportunities 
within the international trade domain. This should be coupled with the provision of trade workshops 
aimed at imparting essential knowledge and expertise to exporters and importers engaged in global 
commerce. Moreover, governmental policies can foster international tourism via trade by initiating 
trade negotiations with main trading nations, effecting trade liberalization through tariff reduction, 
new free trade agreements, and actively promoting foreign investment. Furthermore, infrastructure 
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improvements, such as building airports, expanding transportation and communication networks, can 
enhance connectivity in international trade, hence, facilitate tourist arrivals. Lastly, fostering a 
favourable business environment, reducing bureaucratic red tape, and offering incentives for small and 
medium-sized enterprises (SMEs) to engage in international trade can significantly contribute to the 
growth of both trade and tourism sectors. By facilitating market access and providing financial and 
logistical support, governments can empower SMEs to take advantage of the trade-tourism synergy, 
ultimately benefiting the national economy and promoting global interconnectivity. 
 
In contrast, the tourism patterns of Croatia (except for the export-tourist arrivals model), Portugal, 
Russia, and Spain (except for the import-tourist arrivals model) are different. Tourist arrivals in these 
countries stimulate their trade volumes and policymakers should focus on promoting tourism in order 
to boost trade. This can be achieved through policies that enhance the attractiveness of the tourism 
industry, such as promoting cultural heritage sites and investing in tourist facilities such as restaurants 
and hotels. Additionally, tourist arrivals include not only leisure travellers but also individuals 
undertaking business trips with the explicit purpose of establishing new trade relationships between 
nations. Increased flows of business visitors from different countries create a positive impact on the 
business landscape and foreign direct investments within the host country. It also augments the 
profitability of local airlines while amplifying travel and tourism expenditures, spanning categories such 
as hotels, dining, luxury goods, shopping, retail sales, sightseeing tours, and entertainment. 
Consequently, these aspects collectively contribute significantly to foreign exchange earnings for the 
country's economy. Hence, policymakers may channel their efforts toward policies that actively 
encourage and promote these expenditures. Moreover, measures that improve the quality of services 
provided to tourists, such as ensuring safety and cleanliness, can enhance the reputation of these 
countries as desirable tourist destinations, thereby boosting trade. Furthermore, a more detailed 
analysis of their unique motivations and needs may allow policymakers to develop initiatives that 
promote growth in the business tourism sector in these countries. These initiatives might involve 
attractive business travel packages, such as airfare and hotel promotions (Tsui & Fung, 2016:402). 
  
The absence of causality between international trade and tourist arrivals in Canada, Italy, Poland, and 
Thailand underscores the need for diversified economic strategies. Policymakers should consider 
tailoring investments and promotional efforts for each sector separately, focusing on infrastructure 
development specific to trade and tourism. This finding also calls for effective risk management and 
resilience strategies, recognizing that shocks in one sector might not necessarily transmit to the other. 
Furthermore, sector-specific incentives, sustainable development practices, and refined data analysis 
could play pivotal roles in enhancing the independent growth of both international trade and tourism 
sectors. 
 
6. Limitations and Recommendations for Future Research 
Despite carefully implementing the chosen methodology and meeting the necessary conditions for 
conducting statistical analysis, this study possess certain constraints. First, due to the unavailability of 
data, we regrettably had to exclude France, Greece, and Japan from our analysis. Nonetheless, we believe 
that the incorporation of these countries could potentially enhance the comprehensiveness of our study, 
leading to more robust findings and valuable implications. This underscores the potential for further 
research to consider these countries for a more comprehensive understanding of the relationship 
between tourism and trade. Second, one of the limitations inherent in our study lies in the extent to 
which we addressed aggregation bias. While we took steps to mitigate this bias by disaggregating the 
international trade data into exports and imports, there remains an opportunity for more in-depth 
refinement. Specifically, some trading sectors share a closer affinity with the tourism industry. 
Acknowledging this, future research endeavours could potentially enhance the precision of their 
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analysis by delving further into these sectors, thereby offering a more nuanced exploration of the 
tourism and trade nexus. Lastly, we opted to utilize tourist arrivals data as a proxy variable to represent 
international tourism. This choice was primarily guided by two factors: the widespread availability of 
this variable across numerous countries and its precedent in previous pioneering studies. However, 
other proxy variables such as total receipts or country generation potential index may have provided 
different results. We defer this aspect for future research endeavours. 
 
Endnotes 
1. France, Greece and Japan are excluded because of data unavailability. Therefore, we include Vietnam, India, and Croatia 
instead of France, Greece and Japan. 
2. As stated in the World Tourism Organization's 2022 report, projections for tourism suggest that due to the COVID-19 
pandemic, the industry will not return to pre-pandemic levels of performance until 2024 or later. As such, we have designated 
2019 as the final year of observation. 
3. Given the non-availability of tourism revenue and expenditure data for certain countries, we have instead utilized total 
service import and export statistics as a proxy, as international tourism is a significant contributor to service trade. 
4. Austria, Hong Kong, and Vietnam are excluded from the empirical analysis because there are missing observations in 
their data. 
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