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Abstract  
This paper studies aggregate inbound and outbound tourist demand in Europe for 1995-2015 with a 
new panel quantile regression approach. It employs tourist arrivals, tourist receipts and tourist 
expenditure. Besides real domestic income and real exchange rate, the demand is instrumented with 
environmental degradation and trade openness. Results show that tourism behaves like a normal 
good when tourist arrivals are used as a predictor of demand and a luxury good when tourism revenue 
is used instead. Conversely, tourism behaves like an inferior good when tourist expenditure is used. 
The results suggest that for inbound tourism in Europe to remain competitive, prices should be low to 
attract inbound tourism while tourism expenditure subsidization programmes should take place for 
European residents to be able to afford outbound tourism. 
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Introduction 
Tourism demand in Europe is a topic worthy of investigation, because Europe is a popular tourist 
destination, with six of its member states among the world’s top ten destinations (Trip Advisor, 2018). 
Eighty percent of international tourists in Europe, show a preference for France, Italy, Spain and the 
UK where more than half (55.7 %) of the total nights spent by non-residents in the EU-28 were spent 
in those countries (European Commission, 2018). Moreover, Europe is the main destination for US 
tourists with a market share of at least 40% of US tourists traveling abroad (Han et al., 2006). The 
growth in tourism demand has been higher for European emerging economies reaching a 6% 
compared to the average corresponding to the rest of the European countries which is equal to 4% 
(UNWTO-United Nations World Tourism Organization, 2017) Chinese tourists in Europe are only 3 
million from the 86 million Chinese tourists travelling around the world (Skivalou & Filippidi, 2015). 
Given that currently only 5% of Chinese people have travelling documents from a population of 1.3 
billion (Menegaki & Agiomirgianakis, 2019), it is reasonable for European tourist makers to aspire to a 
larger share of this market and one way to achieve that is through low prices. A more detailed 
presentation of inbound tourism demand in Europe is depicted in Table 1. This shows that Southern 
Europeans and Asians are the highest percentage of inbound tourism travelers in Europe followed by 
Western Europeans and Americans. 
 
Table 1. Inbound tourism in Europe by regions 

Region Share% 
 1995 2000 2005 2010 2017 

Northern Europe 6.9 6.6 6.8 5.9 5.9 
Western Europe 21.1 20.5 17.5 16.3 14.6 
Central/Eastern Europe 11.1 10.2 11.8 10.4 10.1 
Southern/Mediterranean 
Europe 

19.0 20.4 19.9 18.8 20.2 

Asia and the Pacific 15.5 16.2 19.1 21.9 24.5 
Americas 20.5 18.9 16.5 15.9 15.6 
Africa 3.5 3.9 4.3 5.3 4.7 
Middle East 2.4 3.3 4.1 5.8 4.4 

Source: UNWTO, World Tourism Organization (2018) 
 
Besides being a popular destination, Europe is also a tourist tank which fuels outbound tourism and 
consists of European residents who travel outside their country, either remaining within European 
territory or going outside that. Europeans appear to prefer Europe itself as an outbound tourist 
destination. Thus, on average, only 15% of tourism nights are spent by EU residents in non-EU 
countries such as USA and Turkey. Also, according to Eurostat (2018), most tourism trips are short, up 
to three overnight stays, more than one in nine trips is for professional purposes, over half of all 
overnight stays take place in rented accommodation, air travel is the main means of transport for over 
half of all outbound trips. Last, half of Europeans do not go on holiday at all because of financial 
reasons, albeit the quality of life tourism contributes to (Bronner & de Hoog, 2016). 
 
After the presentation of the most important characteristics of inbound and outbound tourism in 
Europe, it is worth reporting the significance of the tourist industry and its benefits to European 
economies. Tourism has favored employment and the advancement of economic growth, particularly 
after the economic crisis which has afflicted the European region. Overall, Europe has experienced 
small fluctuations in tourist arrivals ranging from 1%-3% in the years from 2009 and onwards, namely 
when the economic crisis started heavily, till up to date. Very few industries in Europe have remained 
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equally vibrant to contribute to the afflicted countries’ moving out of the crisis or reducing the effects 
of the crisis on themselves. 
 
Tourism in Europe has also been important for other reasons; For example, the infrastructure 
developed for tourism has been significant not only for tourism purposes, but also because it has 
contributed to local development and particularly the development of rural regions in Europe with a 
focus on sustainability (European Commission, 2018). The European Union (EU) has also focused 
much on improving the sustainable high-quality image of its tourist destinations through e.g. 
certification schemes, eco-management and audit schemes (Cismaru & Ispas, 2015), which constitute 
only some examples of environmental friendly and sustainable management of tourism in Europe.  
 
This paper explores the determinants of international tourism demand in Europe (both the inbound 
and the outbound). The analysis we have performed is of a macroeconomic nature and hence we do 
not investigate tourists’ preferences and the substitution e.g. between tourist’s working time with 
leisure, tourist products and other consumer goods which are often examined under a micro-
economic framework. As known, tourism demand is influenced both by numerous price and non-
price factors. The former usually include the cost of transport to travel to and from the holiday 
destination and the price of the accommodation, food, touring and entertainment. The non-price 
factors usually include the socio-economic characteristics, the demographics and the qualitative 
factors that form or affect one’s destination choice. Therefore, in the macroeconomic set-up of the 
models we employ in this paper, we use real income in the destination country and real exchange rate 
(to represent the relative prices between Europe and the outer world) as price factors instrumented by 
two non-price factors, i.e. environmental quality and trade openness.  
 
Our paper falls in the category of tourism demand identification without using bilateral data. Tourism 
economics literature is relatively recent and its conceptualization is still under formation (Stabler et 
al., 2010). The specific contribution of this paper consists in five major points:  
 

 First it applies the Canay’s (2011) fixed effect quantile panel data approach method in tourism 
modeling, also juxtaposing inbound and outbound tourist demand for the first time within 
this framework.  

 Second, it uses a group of 32 European countries rather than a single country approach as it 
has been typically done in modeling tourist demand up-to-date. Thus, it is essentially the 
largest European country sample study so far.   

 Third, it uses real domestic income in a dual way; One way is as a proxy for quality of life and 
the level of development and the other is real income reflecting on buying capability. 
Knowing the contribution of domestic income to inbound tourist demand enables an 
informed pricing of the tourist product, easier forecasting and planning in sectors such as 
infrastructure, accommodation, aviation etc.  

 Fourth, it compares the results produced from international tourist arrivals and international 
receipts in the inbound tourism demand model and thus contributes to the literature that 
deals with the choice of the most appropriate tourist activity variables.  

 Fifth, it accommodates new variables in the tourist demand equation such as environmental 
degradation and trade openness. 

The rest of this paper has five additional parts; Part 2 contains the literature review, Part 3 explains the 
model theory, Part 4 comprises the data, Part 5 contains the results and Part 6 offers the conclusion 
with policy recommendations. 
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Literature Review 
Tourism demand refers to the willingness to pay as well as the ability to pay for a tourist good in a 
given period. Following standard consumer demand theory, demand is affected by price and non-
price factors. The former are income and prices and the latter encompass a large variety of qualitative 
and quantitative factors such as the size of the market, the marketing and promotion strategies (Han 
et al., 2018), the prevalent weather conditions (Wilkins et al., 2018), the political conditions (Adeola et 
al., 2018); (Lv & Xu, 2017) pertaining in the destination country, the immigration stock (Balli et al., 
2016) and many other parameters. Up-to date most tourist demand studies have employed the level of 
relevant prices between the origin and the destination country (Khoshnevis Yazdi & Khanalizadeh, 
2017), as well as income (Habibi, 2017); (Wang et al., 2018). Empirical literature is being continually 
enriched with additional variables; For example, travel cost has been included by Habibi (2017); 
Athanasopoulos & Hyndman (2008), violent situations and disease infection have been included in 
Chu (2008) and Smeral (2010) respectively, substitute prices have been used in Li et al. (2005), foreign 
direct investment has been used in Peng et al. (2015) while the strength and persistence of travel 
preferences have been employed in Peng et al. (2015) too. Silva et al. (2017) have used a variable of 
country relations across Europe and they support that it can improve the predictive accuracy of 
tourism demand. Tourism demand is affected by numerous non-economic factors and certainly there 
is plenty of scope for empirical research. For example, cultural and nationalistic backgrounds can also 
affect tourism demand, because tourists from different origins have different interpretations of visual 
imagery and experiences (Cho, 2010). Furthermore, Pham et al. (2017) include three main groups of 
variables: income factor (proxied by GDP per capita), price factor (proxied by the weighted price), and 
other factors representing changes in the operating environment of tourism as well as migration flows 
from China to Australia, since their study is focusing on a particular flow of tourist arrivals from 
Australia to and from China. Last, Agiomirgianakis et al. (2017), besides the disposable income, they 
also employ exchange rate and its volatility and the temperature (as a proxy for the weather). The 
exchange rate and its volatility has also previously been employed in Agiomirgianakis et al. (2014, 
2015). A depreciation in the exchange rate increases the competitiveness of the tourist destination. 
The increase in its volatility has a negative effect on tourism demand. 
 
Besides the variety of price and non-price factors affecting demand, noteworthy is the fact that there 
is not a universally acceptable measure of tourism activity in demand modeling. Tourism demand may 
be expressed as the number of foreign visitors crossing the borders (inbound tourists) (Ongan & 
Gozgor, 2018) or the number of nights spent (Damm et al., 2017) by inbound tourists or the receipts 
generated from tourists (Pham et al., 2018), while they stay in the destination country, their length of 
stay (Pham et al., 2018) etc. Noteworthy is the fact that, the magnitude of tourist arrivals does not 
reveal anything about the intensity of spending when tourists are in the destination country, since 
receipts are generally acknowledged to be higher, the longer one stays in a destination. The usage of 
the aforementioned measures is mixed and ambiguous in literature. For example, we have identified 
studies employing tourist arrivals such as in Agiomirgianakis et al. (2017), Petrevska (2017); Silva et al. 
(2017) and Pham et al. (2017) and others employing expenditures such as in (Dumičić et al., 2017) and 
Garcia et al. (2013) and each study supports that it uses the right dependent variable, given its aims 
and objectives. Martins et al. (2017) derive a global relationship for tourism demand and they state 
that GDP per capita is more important when tourism demand is expressed in TA, and relative prices 
are more important when tourism demand is expressed in TE. Also, Song et al. (2010) find that when 
tourist demand is proxied by TA is more influenced by income, while when it is proxied by 
expenditures it is more influenced by the real exchange rate. Therefore, researchers should be wary of 
their selection if variable which they express tourism demand. 
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While most of the aforementioned factors (both in the dependent and the independent variables) are 
relying on micro-economic foundations, the current paper uses a macro-economic framework such as 
is done for example, in Adeola et al. (2018); Chaisumpunsal & Pholphirul (2017); Martins et al. (2017); 
Zaman et al. (2016). Moreover, there is not a consensus in tourism economics theory as to whether we 
should use aggregate or per capita models. According to Song et al. (2007) the aggregate tourism 
demand models outperform the per capita models, with aggregate expenditure models being the most 
accurate. Their empirical study focuses on demand for Hong Kong tourism by residents of Australia, 
the UK and the USA and they claim that the choice of the demand measure for forecasting models 
should depend on whether the objective of the decision maker is to maximize tourist arrivals or 
expenditure (receipts), and also that the models should be specified in aggregate form.  
 
As far as the European countries are concerned, which form the base of our current research, tourism 
demand has been studied only in very few cases on a multiple country base. Otherwise, there is a lot 
of geographical fragmentation in research and most European studies are single country ones or are 
about special sides of tourist demand within a single European country. With respect to the former 
category, namely that of groups of European countries, Silva et al. (2017) and Dumičić et al. (2017), for 
example, have carried out two studies. The first is on ten European countries and uses monthly time 
series data from 2000-2013. They apply an optimized multivariate singular spectrum analysis (MSS) 
and they end up producing causality analysis about which country causes tourist demand in the other. 
Dumičić et al. (2017) on the other hand, uses quarterly time-series data from 1996-2014 to model 
tourism expenditure with GDP per capita and transport costs. They use heterogeneous panel data 
analysis and identify short-run and long-run elasticities together with the speed of adjustment. 
 
Other studies that employ European samples are either single country studies or focus on the demand 
of a particular tourist product within a specific country. For instance, Cerdeira Bento (2014) use 
European students to study their demand for Erasmus tourism or Vilchez (2013) uses a sample of 
European municipalities on the Mediterranean coast to study the valuation of the location and the 
seasonality implicit in the price of accommodation. Gunter & Smeral (2017) in their study for 
European outbound tourism find that income elasticities were greater is slow economic growth 
periods than in high economic growth.  
 
With respect to the employed method, this is the first paper employing the Chernozhukov & Hansen 
(2008) developed the instrumental variable quantile regression method to model tourist demand for 
32 European countries. Most studies have used typical time-series or panel data approaches. Vilchez 
(2013) had also used the simple quantile regression but not its instrumental counterpart. Santeramo & 
Morelli (2016) use the quantile approach in a gravity model. In our approach, we use panel data which 
constitute a large dataset combining the qualities of cross sectional with time-series data. The 
quantile method examines the tourist demand at different quantiles, otherwise we would investigate 
the whole distribution of the tourist demand variable.  
 
Furthermore, our strategy of employing the destination country income with a dual meaning, namely 
both as income but also as a proxy for the level of economic development and quality of life in the 
destination country, is principally instigated by the need to examine tourism demand within various 
framework set-ups and methods, a fact also underlined in Jennings (2007); Matias et al. (2007) and 
Shaw and Williams (2004) who also support the enrichment of independent variables with political 
economy considerations. The quality of life connected with tourism is also acknowledged in Croes et 
al. (2018). Next, Figure 1 depicts the numerous forms which tourist activity (demand) modeling can 
assume. Modeling can be differentiated either through the choice of the dependent variable, namely 
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the variable that is selected as the most appropriate to represent the demand for tourism or through 
the sample of countries participating in each study. Figure 1 reports for the former the tourist arrivals, 
the expenditure (or revenue), the binary choices of the tourist (one’s acceptance or non-acceptance 
for a tourist choice) and other variables which are quite numerous. Figure 1 places these numerous 
variables in one group entitled as “Other variables”. Modeling can also be differentiated by means of a 
geographic factor. Figure 1 separates these studies as “single country” (Dryglas & Różycki, 2017), 
“multiple countries” (Dumičić et al., 2017) or “a place within a single country”, such as is done in 
Garcia et al. (2013). 

 
 

Figure 1. Tourism activity demand literature segmentation based both on the employed dependent 
variable and the country of sampling 

 
Data 
We have selected a panel for 32 European countries from 1995 to 2015. The countries are Belgium, 
Bulgaria, Czech Republic, Denmark, Germany, Estonia, Ireland, Greece, Spain, France, Croatia, Italy, 
Cyprus, Latvia, Lithuania, LXB, Hungary, Malta, NRL, Austria, Poland, Portugal, Romania, Slovenia, 
Slovakia, Finland, Sweden, UK, Iceland, Norway, Switzerland and FYROM. To obtain elasticities, all 
variables are used in logarithm form and have been obtained from the World Development Indicators 
(Worldbank, 2017). The choice of independent variables has relied on a combination of issues such as 
the existent tourist demand theory and data availability.  
 
The variables that will be used in the models of this paper are displayed in Table 2. We also provide a 
thorough theoretical explanation and support of their choice. The current study employs two 
measures of inbound tourism demand and a single measure for outbound tourist demand. Because 
tourist economics literature is ambiguous about which of the two variables (Martins et al., 2017; Song 
et al., 2010), namely tourist arrivals and tourist receipts, is the best to use, we saw appropriate, for 
reasons of robustness proof, to use both of them in our model of inbound tourist demand.  
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Table 2. Variables and nomenclature 

Variable Meaning 

 Tourist arrivals 

 
Tourist receipts 

 
Tourist expenditure 

 Real GDP per capita 

 
Real exchange rate 

 Carbon dioxide emissions 

 Trade openness 

Note: i, j stand for origin and destination countries respectively, t stands for time 
 
According to the Worldbank Development Indicators (2017), international tourist arrivals are defined 
as overnight visitors, namely the number of tourists who travel to a foreign country for a period not 
exceeding 12 months and whose main purpose of visit is other than work. Furthermore, international 
tourism receipts (% of total exports) are expenditures earned by the destination country from inbound 
tourism, while international tourism expenditures (% of total imports) are expenditures of 
international outbound visitors in other countries (residents of the destination country who travel 
abroad). Both these magnitudes include payments to national carriers for international transport and 
any other prepayment made for goods or services. Their measurement as percentage of imports and 
exports respectively broadly shows the contribution of tourist activity in the balance of payments. The 
higher the percentage of tourism receipts, the more heavily an economy relies on the tourism 
industry. The higher the percentage of tourism expenditures, the more the country’s residents travel 
and spend on tourism activity outside their countries. 
 
As a measure of income we use real GDP per capita in the destination country in constant prices. This 
variable is also considered as a proxy for the quality of life and the development level. According to 
Lim (2006) and Garín-Muñoz (2009), most tourism demand macroeconomic econometric studies use 
GDP per capita or aggregate as a proxy for income in the origin country and they find that tourism 
demand is significantly affected by that magnitude. Our paper complies with that with an additional 
caveat and novelty; it tests the relationship of the GDP of the destination country with tourist 
demand. Since GDP can be considered as a proxy for economic development, it is worthwhile to 
empirically investigate this relationship for the first time in this literature. 
 
The real exchange rate is the bilateral nominal exchange rate between European countries (€) and the 
outer world ($) multiplied by the ratio of European countries price level and the tourist’s origin 
country price level. This represents Europe’s competitiveness. The real effective exchange rate of the 
destination country (€) with respect to the $, stands for a proxy representation of relative prices and 
exchange rates between the destination country and the outer world. A devaluation of the exchange 
rate increases competitiveness and tourism demand. 
 
Among the additional explanatory variables, we use, are the carbon dioxide emissions (metric tons per 
capita) as a measure of environmental degradation and trade openness expressed as trade in % GDP 
terms. Therefore, trade is the sum of exports and imports of goods and services measured as a share of 
gross domestic product. 
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The model 
The Quantile instrumental regression model 
Canay (2011) building upon Koenker (2004) specified the quantile regression with fixed effects and 
Chernozhukov & Hansen (2008) developed the instrumental variable quantile regression. It is a 
generalization to the standard quantile regression and investigates the effects of the quantiles of a 
dependent variable to the conditional quantiles of another variable. The quantile regression method 
investigates the effects of the explanatory variables not only at the centre but also at the tails of the 
distribution of the dependent variable. The quantile method is particularly useful for modeling tourist 
demand since tourism economics is an area that suffers from a shortage of a concrete economic 
theory. Under the proposed framework, the effect of income can be investigated in any level of tourist 
demand. The quantile regression is superior in that is shows how destination countries with different 
real income per capita and different real exchange rates affect tourism demand for themselves as 
destinations (inbound tourism) and for countries other than themselves (outbound tourism) 
differently by using information from all countries through the weighted sum of absolute deviations. 
 
The baseline model in this paper is an instrumental variable quantile with fixed effects as shown in 
Harding & Lamarche (2009), because we assume that tourist activity is affected by a number of 
exogenous variables which are correlated with the country effects, namely there are unique 
unobserved parameters in the countries that contribute their effect on the dependent variable, i.e. 
tourist activity demand (expressed as tourist arrivals, tourist receipts or tourism expenditure). The 
model is developed in Equations (1)-(3). 
 

            i=1, …,N,   t=1, …T                                                                           (1) 

                                                                                                                                         (2) 

                                                                                                         (3) 
 

With  being tourism activity as represented by three variables: tourist arrivals, tourist receipts and 
tourist expenditure, Xit is a vector of the exogenous variables such as the real GDP per capita and the 

real exchange rate and is the disturbance term. 

While  represents endogenous variables such as carbon dioxide emissions and trade openness that 

are related both to a set of instruments  and the exogenous variables Xit.  is the country effect, i 
and t denote the country and time respectively. 
 
The structural model is further depicted as shown in Equations (4) and (5): 
 

                                                                                                (4) 

 structural quantile function                             (5)     

With Hit being the indicator variable for the country specific effects, τ stands for the τ-th quantile,  

is the structural quantile function,  follows a uniform distribution. 
 

 (6) 
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ρ stands for the quantile response function,  is a least squares estimator (Equation 6). To find an 
estimate for γ(τ), we look for a value of γ that makes the coefficient on the instrumental variable 

 as close to zero as possible. The minimization of the following objective function (Equation 
7) allows identification of α, β, η as a function of τ and γ. 
 

                                                                                                     (7) 
 
The reader can briefly review the principle underlying the instrumental variable quantile regression in 
Chernozhukov & Hansen (2008). Our quantile regressions have been estimated at eleven distinct 
points of the tourist arrivals, tourist receipts and tourist expenditure distributions, namely at 0.05, 
0.15, 0.25, 0.35, 0.45, 0.5, 0.55, 0.65, 0.75, 0.85, 0.95 quantiles. In essence, we estimate three models, 
two for the inbound tourist demand and one for the outbound tourist demand as shown in Equations 
8-10: 
 
The model set-up 

                                                                                                   (8) 

                                                               (9) 

 , the outbound model                                                             (10) 
 
i, j stand for origin and destination countries respectively, t stands for time, GDP stands for real GDP 
per capita, ER stands for the real exchange rate, CO2 stands for carbon dioxide emissions and Tr 
stands for trade openness. TA, TR and TE have been defined previously. 
 
Results 
The summary results of the three models that are developed in this section are presented in Table 6 at 
the end of this section. Detailed results are presented in separate tables (2-4) in the following sub-
sections. 
 
The inbound tourist demand model for Europe 
International Tourist Arrivals (TA) 
As far as TA are concerned (Table 3), we observe first that the effect of domestic real GDP per capita 
on international TA is positive and smaller than one and this effect decreases slightly from the lowest 
to higher quantiles of international TA. The interpretation for the 1st quantile of TA is that 1% increase 
in GDP per capita increases TA by 0.86%. The interpretation is similar for the rest of the quantiles. 
Thus, it is 0.8629 in the 1st quantile, 0.8717 in the 2nd quantile and there is a smooth decay from 0.8485 
to 0.8064, namely from the 3rd to 11th quantile. This shows that when domestic income increases, this 
causes an increase in tourist arrivals, but this increase is less intense for higher international TA. This 
number stands for the income elasticity and the fact that this is lower than unity, means that tourism 
in Europe is a normal good. The positive relationship between real domestic income per capita and 
international TA should not be a surprise since real domestic income reflects not only the general 
welfare, the quality of life and development of the destination country, but is also reflects the level of 
prices and the consequent destination competitiveness. The second interpretation cannot be 
supported due to the positive sign of income. Therefore, the first explanation remains prevalent. 
Naude & Saayman (2005) have also found a positive relationship between TA and the level of 
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development of the destination country. The positive but decreasing rate in the relationship between 
domestic income and TA may reflect the lower rates of income growth and tourist growth, particularly 
at the end of the studied period, due the economic crisis afflicting Europe. Since a large part of 
inbound tourism are European residents, they too are afflicted by the negative economic environment 
in Europe. At this point, we must report two relevant findings in literature which can possibly boost 
the explanation we provide here: One study is by Gunter and Smeral (2017) and can partly explain the 
asymmetry evidenced in the quantiles of TA. Gunter and Smeral (2017) investigate European 
outbound tourism and find that income elasticities were greater is slow economic growth periods 
than in high economic growth. They also find that small income improvements in the fast growth 
periods were used for pent up demand for necessary consumption goods or precautionary savings 
than traveling abroad. Of course on our case, demand is expressed in arrivals and not revenue, but the 
insights from this piece of literature are rich. The second study is by Dumicic et al. (2017) who study 
the effect of income on tourist expenditure for European countries and they find that the rise in 
transportation costs prevents a rise in tourist expenditure despite a rise in income. They attribute this 
to the decision of tourists not to travel away from their domiciles as a result of high transportation 
costs. Analogous explanations can be allotted in our TA model. Income rises but not at s sufficient 
level to cause more arrivals.  
 
Furthermore, higher European income (in the destination countries) entails a higher demand and an 
increase for imports. Higher destination country income might also entail higher infrastructure 
investment and some of that investment may contribute to an international TA increase too. Also, 
European countries with higher income can afford the provision of higher quality tourism which also 
causes the increase in international TA. Second, regarding the real exchange rate (ER), we observe 
there is a negative relationship between the ER and the size of international TA. This finding is in 
accordance with past literature, e.g. Agiomirgianakis et al. (2014, 2015, 2017). This means that as the ER 
increases, TA will decrease and vice-versa. An increase in the real exchange rate means that domestic 
goods are becoming more expensive relative to the imported goods and European consumers 
(destination country consumers) can get more foreign goods for an equivalent amount of domestic 
goods. The relative expensiveness of local products with respect to foreign ones deters some of the 
possible inbound tourists from visiting Europe. This situation will in turn increase net imports and 
can contribute to an increase in the current account deficit. The decrease in TA is asymmetric across 
the quantiles: It is high in the 1st quantile, then it decreases in the 2nd-4th quantiles and again it 
increases up to the 10th quantile. It decreases abruptly to 0.62 in the 11th quantile. The interpretation 
for the 1st quantile is that 1% increase in the real exchange rate decreases TA by 0.93%. The 
interpretation is similar for the rest of the quantiles. 
 
Third, other instrumental variables such as the environmental degradation which is proxied by carbon 
dioxide emissions reveal a negative relationship between environmental quality in the destination 
country and the number of international TA at that country. The effect of the environmental 
degradation on tourist arrivals is higher at the 1st quantile and it is asymmetric throughout the 
quantile range. On the other hand, there is a positive relationship between the square of carbon 
dioxide emissions and the number of tourist arrivals which supports the existence of positive U 
shaped curve relationship between TA and environmental degradation. This means that as TA 
increase in number, environmental degradation decreases and this continues up to a point. When that 
point is exceeded, environmental degradation increases. Overcoming that critical point in TA refers us 
to a situation where economies of scale in pollution abatement are exhausted and new measures must 
be taken to address the larger sizes of TA. With respect to CO2 emissions themselves (not their 
square), the interpretation for the 1st quantile is that 1% increase in carbon dioxide emissions, 
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decreases tourist arrivals by 1.06%. The interpretation albeit similar reveals the asymmetry for the rest 
of the quantiles; The coefficient decreases in higher quantiles showing that higher numbers of arrivals 
cause relatively less environmental harm than lower numbers of arrivals. In conjunction with the 
above finding, this constitutes evidence of returns to scale in pollution abatement, but still needs 
further research. 
 
Fourth, trade openness has a positive relationship with TA in European countries. Apparently, this 
effect is also asymmetric and higher for higher quantiles. It reveals that higher trade openness causes 
larger numbers of inbound tourism, because the country has an open trade orientation, most likely 
will have a simpler legislation and bureaucratic regime on the mobility of people, goods and services 
with less barriers which also favor tourist mobility. Bearing in mind that European countries 
themselves have a free mobility regime and many of them a common currency which reduces 
transaction costs, this result is realistic. Besides, other studies have found the same result, e.g. 
Chaisumpunsakul & Pholphirul (2017) find a positive correlation between trade and international 
tourist demand (TA) in Thailand. In our study, the interpretation for the 1st quantile is that 1% 
increase in trade openness, increases tourist arrivals by 0.30%. The interpretation is similar for the rest 
of the quantiles.  
 
Last the constant is asymmetric; It is higher in the 1st than in the 11th quantile with many fluctuations 
within that interval. Overall, the fact that most of these effects become smaller in the higher 
quantiles, means that most of the effects are reduced in the occurrence of higher TA, again noting the 
occurrence of economies of scale. 
 
International Tourism Receipts (TR) 
We should pinpoint, in this section, that while the variable of international TA reveals the occurrence 
of the tourist phenomenon in a single dimension, namely it indicates whether one had at least one 
overnight stay abroad, the variable of international tourism receipts (TR) additionally provides 
information on the duration of the tourist stay and spending activity, because the longer stays entail 
higher receipts. Juxtaposing the results from the TR model with the ones from the TA model, we 
observe (Table 4) that the TR model contains one additional variable which is the squared GDP per 
capita to capture evidence of a Kuznets’ curve (inverse U curve). The interested reader could also 
consult Zaman et al. (2016) for the various forms of the Kuznets’ curve. GDP per capita has a positive 
sign in all quantiles. This means that domestic income per capita has a positive effect on tourist 
receipts. In this variable, the coefficient size is larger for the TR model that the TA counterpart.  
 
As regards income, the explanation applicable in the international TA model apparently applies in this 
case too. Namely, that higher income in the destination country reflects a prosperous economic reality 
in the destination country and a higher quality of life which not only lures international tourists to 
visit the destination, but also contributes to increased domestic investment which attracts increased 
tourist spending. The interpretation for the 1st quantile is that 1% increase in income, also increases 
tourism receipts by 1.36%. With an income elasticity being higher than unity, this means that tourism 
to European countries is a luxury good. A large part of inbound tourists in Europe is Americans for 
whom visiting Europe is a dream of life, because of the history and the old civilization Europe offers. 
Another significant part of inbound tourists are wealthy Europeans who travel from one country to 
the other within European territory. Thus, the traditional European destinations such as Italy, France, 
Spain and UK are regarded as expensive destinations which require that the tourist is able to spend.  
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On the other hand, there is a negative relationship between the square of GDP per capita and tourism 
receipts. This is evidence for the existence of an inverse U curve, according to which TP increases with 
income, but this occurs up to a critical threshold point, beyond which TP starts decreasing, even if 
income increases further. This is widely attributed to holiday packages which exploit economies of 
scale and drop tourist product prices at a very low level. There are fluctuations of the size of the 
coefficient of GDP per capita squared but the size of the 1st quantile is larger than that at the 11th 
quantile. This asymmetry reveals that TR starts decreasing at a much higher point than it does in 
other quantiles and this is consistent with economies of scale. The same applies for GDP per capita 
(non-squared). Second, there is a negative relationship between the real exchange rate and TR. The 
same reasoning applies as the one we have reported in the previous section for the case of TA. 
Namely, an increase in the real exchange rate means that domestic goods are becoming more 
expensive relative to the imported goods and European consumers or international tourists in Europe 
can buy more foreign goods for an equivalent amount of domestic goods. This will increase net 
imports and can contribute to an increase in the current account deficit. The size of the coefficient, 
however, is smaller, almost half, in the TR model than the TA model. This shows that TR is less 
sensitive than the TA when it comes to a marginal increase in the real exchange rate. Our findings are 
consistent with results by Song et al. (2010) who also find that when tourist demand is proxied by TA 
is more influenced by income, while when it is proxied by expenditures it is more influenced by the 
real exchange rate. 
 
Third, the sign of the carbon dioxide emissions is negative, while the sign of the square carbon dioxide 
emissions is positive. The size of the coefficient in this variable is almost equal in the TA and TR 
models. The explanation applicable here is the same as the one provided in the previous section for 
the TA model, namely that there is an inverse U relationship between tourism demand and 
environmental degradation. This is attributed to economies of scale in pollution abatement which are 
exhausted beyond a threshold point.  
 
Fourth, the sign of the trade openness is negative showing a negative relationship between trade 
openness and TR. An increase in trade openness by 1% will decrease TR by 0.69%. We would expect 
TR to increase and not to decrease with respect to trade openness. This finding can be attributed to 
the substitutability of tourist activities with other trade activities in some countries. Given that: i) a 
significant part of European country nationals, also count as inbound tourists, ii) European states are 
afflicted hard by the economic crisis, iii) Europeans substitute tourism consumption with basic goods 
consumption, either by quitting any holiday ideas completely or by substituting the more expensive 
and independent holidays with cheaper holiday packages which reduce TR. According to European 
Commission (European Commission 2018), about half of Europeans (after the economic crisis) prefer 
staying in their home countries and postpone holiday plans (domestic or international) in order to 
cover basic needs. However, even the Europeans with higher incomes who can still afford holidays, 
have been affected by the economic crisis and look for cheaper or shorter holidays mostly within 
Europe and this is accomplished through the holiday packages which leave little revenue to the 
destination country. 
 
The outbound tourist demand model for Europe 
International Tourism Expenditure (TE) 
International TE is used to model an outbound tourist demand in this paper. As far as the results from 
Table 5 are concerned, the coefficient of income is negative, which means that as domestic income 
increases, the TE decreases. This is an odd finding, since as real domestic income increases, we would 
expect a higher ability of outbound tourist spending. Of course this is not the case if the prices in  
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outbound tourism destinations increase at a much higher level than the domestic ones and the 
domestic income does not increase inasmuch as to compensate for them. This is an explanation for 
this finding, particularly after the economic crisis started in Europe. There are several findings in 
literature which support our argument. One is by Gunter and Smeral (2017) in their study for 
European outbound tourism who find that income elasticities were greater is slow economic growth 
periods than in high economic growth. They also find that small income improvements in the fast 
growth periods were used for pent up demand for necessary consumption goods or precautionary 
savings than traveling abroad. The other is by Dumicic et al. (2017) who study the effect of income on 
tourist expenditure for European countries and they find that the rise in transportation costs prevents 
a rise in tourist expenditure despite a rise in income. They attribute this to the decision of tourists not 
to travel away from their domiciles as a result of high transportation costs. These two research 
findings together with executive summary results from the European Commission outline the new 
reality in tourism by European residents, e.g. Half of them do not go on holidays, those who go on 
holidays, their holidays are shorter and cheaper. Also, according to Vanhove (2018), there is significant 
substitution of outbound tourism with domestic tourism in Europe, due to the economic crisis. 
 
This is the only model where the income coefficient has a steady upward trend from the 1st to 11th 
quantile. This entails that in higher quantiles, as income increases, the TE will decrease more in 
analogy. Based on the result for the 1st coefficient, 1% increase in domestic GDP, results in 1.01 % 
decrease in TE. This elasticity size reveals that the outbound tourism in Europe as an inferior good 
and thus confirms European Commission (2017) stated stylized facts that Europeans prefer to go on 
holidays in Europe or stay in their country without going on holidays, because of the economic 
insecurity they feel and it is caused from the economic crisis. 
 
Second, the coefficient in the real exchange rate is positive. This was not the case for the previous two 
models, namely the TA or the TR. An increase in the real exchange rate causes an increase in TE. If 
domestic goods become more expensive, this favors outbound tourism spending. The size of this 
coefficient is of the same level as in the TR model, but with a different sign than that in the TA model. 
There is a clear asymmetry and a gradual decay of the size of the coefficient across quantiles. Thus, it 
starts from 0.3454 in the 1st quantile and becomes 0.1885 with a negative sign in the 11th quantile 
though. 
 
Third, environmental degradation is inversely related to tourist expenditure. This translates into that 
European outbound tourists’ spending decreases as domestic environmental degradation increases. In 
this model, the square of CO2 emissions was not confirmed. Wang et al. (2018) in their study about the 
effect of air quality in the place of origin of outbound tourism demand, they find a push effect in 
demand caused by pollution.  
 
Last, trade openness appears as negatively related to TE. If trade openness is inversely related to TE, 
that means that when a country is open from a trade point of view, TE should reduce. If the trade 
volume is dominated by exports, the country fosters more the inbound tourism and not the opposite, 
because inbound tourism is an equivalent of export while outbound tourism is an equivalent of 
import. Chaisumpunsakul & Pholphirul (2017) find a positive correlation between trade and 
international tourist demand (TA) in Thailand. We find the same positive correlation when TA is 
used, but in this case TE or the TR, there is a negative relationship between the magnitudes. A 
possible explanation could be attributed again to the reduced buying power of Europeans or the 
economic insecurity they experience which drives them to spend less when in holiday. Also, the  
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vertical expansion pursued by tour operators, suppresses prices to the lowest possible level and this is 
reflected to some degree, to these expenditures. 
 
To corroborate the stability and robustness of the Chernozhukov & Hansen (2008) developed the 
instrumental variable quantile regression results in this paper, we have additionally employed the 
Canay’s (2011) fixed effect quantile panel data approach. However, since results are not much different 
than the already reported for Chernozhukov & Hansen (2008) approach results and to save space, we 
do not report them but they are available upon request. 
 
Table 6. Summary of results from all models 

 Inbound TA           TR Outbound TE 

Domestic real GDP + normal + luxury - inferior 
Domestic real GDP squared  -  
Real exchange rate - - + 
Emissions - - - 
Emissions squared + +  
Trade + - - 

Note: The signs + or – signify the direction of the effect on the variable, be that positive or negative. 
Source: The Authors’ compilation 

 
Conclusions  
This paper applies the Canay (2011) fixed effect quantile panel data approach and Chernozhukov & 
Hansen (2008) developed the instrumental variable quantile regression for the first time in modeling 
the tourism demand for Europe. The demand is modeled in two ways. First, it is modeled as inbound 
tourism demand, namely the demand originating from international tourists who travel towards 
European countries. These may be both from European countries and overseas. Second, it is modeled 
as outbound tourism demand, namely the demand for tourism originating from European residents 
towards European and non-European destinations. The first type of demand is modeled with two 
dependent variables: international tourism arrivals and international tourism receipts. The second 
type of demand is modeled through international tourism expenditures. As independent variables, 
both models have used the same variables, namely real GDP per capita, the real exchange rate, 
environmental degradation (proxied by CO2 emissions) and trade openness. In both the inbound and 
outbound models, the income is perceived to denote both the level of income (which through the 
level of prices reflects on destination competitiveness) and the level of development in the destination 
countries. A higher level of development and lifestyle attract inbound tourists and also induces local 
residents to assume tourist activities, enjoy leisure and broaden their outlook. This is the first study in 
tourist demand modeling which uses the income of the destination country as an explanatory 
variable.  
 
The results of this study are quite rich and innovative. Both the inbound and the outbound models 
provide useful insights for inbound and outbound tourism demand in Europe, at a macroeconomic 
level of analysis. The asymmetry evidenced in the elasticity of income with respect to tourist demand, 
reveals that tourism is a normal good when tourism is modeled as inbound tourist arrivals, is a luxury 
good when it is modeled as inbound tourism revenue and an inferior good when it is modeled as 
outbound tourism expenditure. Results are considered as ground-breaking because they are also in 
accordance and complementarity with major statements and observations produced by the European 
Commission and can lead to the generation of important policy conclusions.  
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Thus the income of the destination country is significant in explaining inbound tourist demand (both 
as tourist arrivals and tourist revenue). There are possible explanations for this, which of course will 
need further research for their corroboration. Such explanations connect the income with the concept 
of development. With respect to the outbound model, tourism appears as an inferior good for 
Europeans. Normally, if income increases, residents of a country will assume more outbound tourism 
activity. However, according to European Commission, the economic crisis has created a feeling of 
insecurity and European residents prefer substituting their holiday with the consumption of more 
vital good for everyday life or for saving the money for possible future needs. Also, according to 
European Commission, half of the Europeans do not go on holiday at all because they cannot afford it. 
The other half, who go on holidays, have changed their tourism pattern. They prefer staying within 
Europe and they consume less (cheap tourist packages make that easier). Policy makers need to boost 
tourist demand for the 50% of European who choose not to go on holidays for financial reasons, by 
widening the base for social tourist through subsidization of more income groups. Also, competition 
authorities need to address more attention to tour operators’ vertical integration in Europe and 
through appropriate measures to enable the revival of tourist revenue. Foremost, sophisticated 
marketing to new markets such as the Chinese, will contribute to a significant boost of tourist 
demand in Europe. 
 
The real exchange rate has a negative sign in the inbound tourism demand model. If policy makers 
were to adopt lessons from this model, then they should try to keep prices in Europe as low as 
possible because both TA and TR are very sensitive to price increases. A similar situation is revealed in 
the outbound tourism model, whereby European residents appear as sensitive in the domestic price 
increases and they tend to increase their tourist expenditure when the relevant domestic prices 
increase. 
 
The only variable which has the same effect on tourism demand, whether tourism is inbound or 
outbound, is the environmental degradation. Environmental degradation, as proxied by carbon 
dioxide emissions, is negatively related to tourism demand. Since, the perused variable in the inbound 
model proxies the environmental degradation in the destination country, in the outbound model it 
proxies the environmental degradation in the domestic country. The latter makes sense because the 
outbound tourism in Europe is to a large extent, directed mostly to other European countries. Thus, if 
the environmental situation worsens in European countries, outbound tourists will travel less in these 
countries or they will go overseas in order to enjoy a cleaner natural environment than that prevalent 
in Europe. Foremost, the existent literature has found a so called push effect caused by environmental 
degradation and drives residents of polluted countries to select holiday destinations that are less or 
not polluted. To increase or to maintain tourist demand in Europe, policy makers need to improve the 
environment. 
 
Last but not least, trade openness is another factor that affects tourism demand. There is a positive 
relationship between trade openness and TA, while there is a negative relationship between trade 
openness and tourist receipts or tourist expenditure. Since the variables TA, TR and TE describe 
tourism activity in a different way, the first describes the occurrence of tourism, while the last two also 
encompass the element of duration and other parameters such as spending behavior. Thus, we advise 
caution on this last finding. If the TA finding is adopted for the inbound tourist demand, the positive 
sign of trade reveals that there is a positive relationship between the two magnitudes. TA will increase 
if trade openness increases and this shows that these magnitudes move in a parallel and 
complementary way. On the other hand, TR and TE will decrease if trade openness increases which 
reveals their moving in a competitive way. The reason for this is the substitutability between tourism 
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activities and other trade activities, but this finding definitely demands further research. Further 
research is also required with testing more variables that affect tourism demand and new dependent 
variables which will represent the amalgam concept that tourism consists of as well as other proxies 
for environment degradation. Last, by no means do we suggest that our study is free of limitations. 
For example, the data-span is neither short nor long, but it is worth investigating the robustness of the 
estimated relationships with longer series when they become available. 
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