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Abstract

:

The tourism industry is one of the fastest-growing industries today, and it is important to obtain insights into its good and bad practices. This will provide policymakers with as much information as possible to tailor specific policies to facilitate tourism and economic growth. The main purpose of this paper is a critical overview of the related research on the topic of evaluating sustainable tourism in European countries and extensive empirical research on achieving sustainable tourism. This research includes Grey Systems Theory (GST) as the main tool in evaluating the efficiency of sustainable tourism. Robustness checking is done via the multiple criteria decision making (MCDM) approach. Although the literature on tourism efficiency is vast, there is a smaller amount of research related to the approach taken in this paper. Thus, a comprehensive and insightful analysis will be done so that relevant and timely information can be obtained for the future decision-making process. Furthermore, a dynamic analysis will be provided so that changes in time can be observed and a detailed analysis can be made.
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1. Introduction


The importance of tourism sustainability related to the competitiveness of a destination has been recognized for some time now [1]. This is even more visible today, during the COVID-19 pandemic. Furthermore, the EC recognizes that the role of natural and social resources, alongside sustainability, is fundamental to increasing the economic benefits. However, measuring sustainable tourism is one of the most under-researched topics in the tourism research, as practical tools for implementation are lacking, as well as systematicity [2]. The topic of measuring sustainability, not only within the area of tourism, has been discussed extensively in the literature. There are issues regarding how to construct proper measures [3,4], how to connect the planning processes with the scientific approach and principles in research [5,6,7], and how to connect the political aspects of sustainability planning and decision making with the technical side of constructing sustainability indicators [8,9,10]. There are even issues with how agents and customers observe sustainability [11]. The UNWTO and UNDP both recognize the importance of sustainable tourism in the overall contribution to the sustainable development (SD) of an economy [12]. The UN General Assembly declared the year 2017 to be the International Year of Sustainable Tourism for Development. Moreover, the UNWTO has launched a Statistical Framework for Measuring Sustainable Tourism [13] so that an adequate measurement of sustainable tourism can be established, a dialogue can be created between different sectors, and better decision-making can be made in the future. Furthermore, the authors agree that management policies with a focus on environmental quality increase tourism competitiveness [14,15,16]. Thus, it is visible that the literature and international organizations recognize the importance of tourism sustainability and environmental aspects [17] within the overall sustainable development of countries.



Issues arise when seeking to define the relevant variables to measure the tourism sustainability and in constructing indices that objectively measure (un)successfulness in achieving the goals and concepts of sustainability so that effective measures of economic policy can be made in a timely manner. The majority of existing work that tries to establish a ranking system, measures of achieving certain goals, and similar topics focuses on specific case studies of regions, cities, or specific tourism destinations [18]). Other work focuses on composite index construction based mostly on economic data, which measures the monetary and similar outcomes of the tourism industry and destination competitiveness [19,20,21]. There is official tourism competitiveness and total sustainability competitiveness of countries (Travel and Tourism Competitiveness Index, TTCI, World Economic Forum, [22]; Global Sustainable Competitiveness Index, GSCI, [23]); these indices do not offer detailed insights into the sustainability of the tourism industry, especially in the area of the environmental dimension of sustainability. As [24] emphasize, policymakers need synthetic measures that indicate the competitiveness of tourism. However, some caution should be used when utilizing secondary data. Other problems of sustainable tourism literature include the engagement of the authors solely with parts of sustainability [6,25,26]. However, recent literature has found that sustainability is perceived as a strong predictor of key prosperity dimensions [27].



Thus, the contribution of this research is found in the following. First of all, a quantitative approach in this study allows for a robust ranking system between the selected countries based on relevant sustainability variables. As [28,29] state, sustainability needs to be measurable in order to enable its evaluation. The approach used in this study is objective, with straightforward interpretations. The objectivity of sustainability ranking is emphasized in [30], and [31]. Furthermore, a gap in the literature is found in terms of observing only some aspects of sustainability, as [32] found. Here, the aim is to include different aspects by incorporating available relevant variables in order to compare the countries. Although research mostly focuses on local-level sustainable tourism, the local levels cannot be observed in isolation, as found by [33]. As local levels are part of large networks, country level should be analyzed as well. The supply chain management within tourism is, thus, important on individual or local levels but on the country-level as well. Findings in [33] conclude that the environmental performance on a country level increases the strength of the supply chain (in tourism), which is in line with the industry-level data findings in previous literature. Local level data are hard to collect and compare from one city, region, etc. level to another, whereas country level data are more available (e.g., Eurostat). Such aggregate data on this level can be observed as the supply chain strength at the country level, which can be comparable among countries. The efficiency measurement provided in this research belongs to the strand of literature that deals with dynamic analysis. Necessary policy decision-making relies on a dynamic approach, due to structural and other relevant changes in economies [34]. Furthermore, the research of previous literature in [35] concludes that dynamic performance evaluation is crucial for the improvement of performance measurement itself. That is why the dynamic approach is utilized here and can provide insights into the changes of sustainable tourism performance so that timely decisions can be made. Moreover, [36] claim that sustainability indicators indicate changes over time that either contribute or not to the concept of sustainability. This is why dynamic analysis provides meaningful comparisons between locations and between different periods of time, as stated in [37]. Finally, achieving sustainable tourism has its issues due to problems of measuring the concept [38]. This paper follows a methodology that is intuitive and easy to understand. Thus, it makes it competitive in relation to more complex approaches in which many variables are needed in order to construct sub-indices that then construct one final index used in rankings (e.g., the SDG index, sustainable development goals index).



That is why the purpose of this research is to provide an empirical approach to measuring and comparing the sustainability of the tourism industry of selected European Union (EU) countries, with a focus on environmental aspects. There are several reasons for this. Firstly, the EU countries have to follow the same legislation regarding sustainable development, circular economy, and related concepts. This makes the outcomes of these countries in these areas more comparable than countries from different world regions. Secondly, the empirical research on comparisons of tourism output, although rather large, has a gap in this specific area of measuring tourism sustainability on a macro, i.e., country level. Such analysis would provide better comparisons between countries, so that future policy tailoring could be made properly, with a country-specific focus. Thirdly, if an objective ranking system can be established and used based on available data, it could provide a starting point in constructing more complex measures if needed. Finally, based on publicly available data which will be used in this research, a ranking system can be made every year, instead of some other measures that are published every several years (e.g., the Travel and Tourism Competitiveness Index is published every 2 years). This enables a richer dynamic analysis so that if some inefficiency is found in a country’s performance, the reaction of the policymakers can be faster. Thus, the empirical research of this paper includes the analysis of selected European Union countries, for the period from 2008 to 2017, with a focus on environmental aspects of tourism sustainability. The methodology of this research will utilize the nonparametric approach of Grey Relational Analysis as the main tool in constructing the ranking system, with robustness checking via another approach—Multiple Criteria Decision Making (MCDM).



The rest of this research is structured as follows. The second section gives a critical overview of previous related research. Thus, literature gaps can be observed in a better manner. Next, the third section describes the methodologies utilized in the study, with the empirical results provided in the fourth section. The final (fifth) section deals with conclusions and recommendations.




2. Literature Review


The literature on the topics of tourism competitiveness without the environmental aspect is growing, as well as the success of overall sustainability or circular economy. This section will focus on research that is closely related to the topics covered in this research. The sustainability concept within the tourism industry was recognized by authors almost as early as the concept of sustainability of the total economy. Early literature deals with definitions of sustainable tourism [39,40,41,42] (. Interested readers can refer to [28] on the early research. However, there are problems in quantifying the sustainable tourism even today [38] due to the lack of a generally accepted statistical framework [2] and the lack of objective criteria [30,31]. By observing the previous literature, several conclusions can be made. Firstly, there are several approaches to measuring sustainable tourism. The three most common approaches are using the indicator sets (existing indicators from SD indicators or other relevant variables from publicly available data), construction of composite indices, and wealth accounting [43]. Secondly, various methodologies are used to obtain answers to specific questions. Part of the literature utilized data envelopment analysis (DEA) to construct a ranking system of countries, regions, etc. Other parts used econometric techniques, such as panel regression or conduct surveys, such as the Delphi survey. The methodology used in research depends on the research questions. Next, there is a greater amount of papers that focus on local level analysis, such as specific regions and cities. A smaller amount of research deals with country-level analysis. Other researchers focus on the circular economy concepts and/or sustainability of the whole economy, with analysis on how these concepts affect the (macro)economic variables or vice versa. The overview of these conclusions is as follows.



Several papers deal with the construction and measurement of variables and methodological systems that are complementary to the Travel and Tourism Competitiveness Index (TTCI): [44,45,46,47], or [48]. In the last couple of years there has been a rise in the segment of sustainability within the tourism industry, as the United Nations WTO is developing Measuring Sustainable Tourism (MST) [2], which is a procedure to measure the effect of tourism on sustainability. Thus, studies like [30,49,50] have emerged. However, the majority of this work focuses on specific destinations. This makes it difficult to make comparisons between regions or countries. Panel regression approach can be found in the paper [51], in which the authors observed a panel regression for 28 EU countries to obtain insights into the effects of the circular economy on economic growth. This research utilized the following variables: resource productivity, recycling rate of packaging waste, recycling rate of biowaste, recycling rate of municipal waste, environmental tax revenues, and research activity (related to recycling). It is clear that this research is more focused on the recycling and innovation aspects of the level of economy (not tourism). Ref. [52] also utilize country-level data, but authors focus on 12 Central America and Caribbean countries in their panel quantile regression approach. The main idea of this research is to observe how ecotourism and related sustainability indicators affect the economic development of selected countries. Controlling for economic and social effects, the authors found that sustainability indicators have a positive effect on economic growth. This is an important finding in favour of achieving sustainable tourism in order to achieve not only sustainable economy but growth as well. Sustainable economic growth was in the focus of [53], where authors also observed EU countries and found that infrastructure, higher education, and research and development (R&D) are some of the main factors related to achieving sustainable growth over time. As authors assume that there is a feedback relationship between economic growth and selected variables, a system GMM (generalized method of moments) was applied over 28 EU member states for a long period (from 1977 to 2014). However, tourism was not in the focus of this research. However, factors that influence general SD goals of a country surely affect the tourism sector as well. Some other newer studies also include [54], where authors observed the Eurozone countries to determine the relationship between pollution levels and the use of renewable energy resources. This research belongs to a group of papers that deal with the environmental Kuznets curve, where effects of economic growth on pollution and environment in general are observed (again, via panel regression approach). Such research is important as well, as the relationship between sustainability and growth is not one directional.



Approaches such as the aforementioned DEA, and similar nonparametric ones, such as the GRA or MCDM (multiple criteria decision making) approach, are present in the literature as well. Renewable energy systems have been measured in [55], in which authors utilize the regression approach alongside the Grey Relational Analysis, on a sample of Australian data. Here, authors utilize the Grey regression to aggregate 11 basic sustainability indicators into a general indicator. This approach was utilized, as authors state, due to uncertainties in the assessment of sustainability. However, the study did not focus on the aspects of sustainable tourism but rather on general sustainability. This approach could be interesting to apply on specific industries, such as tourism, which is the focus of this research. Selected Chinese regions and their urban environmental sustainability were examined in [56], as well as environmental protection levels. However, this research is short and a rather technical one. As the methodology of the Grey convex relational degree is explored, a simple numerical example is given in the empirical part of the paper. Several Chinese provinces are observed, and only three variables (gross domestic product per capita, energy footprint per capita, and ecological footprint per capita) are taken into account. Thus, there is room for improvement regarding variable selection, depending on the research question about sustainability. However, the paper is more technically oriented. That is why the application part is lacking more depth compared to some other studies. The application of a DEA model can be found in [57], who focused on the 22 Asia-Pacific Economic Cooperation countries. This research uses the DEA methodology to construct a composite indicator of the energy index. The empirical part is simpler, due to showing the possibilities of the developed model, as it focuses on data from only one year (2002) and 18 countries. Ref. [58] have observed 27 Annex I countries via a two-stage DEA model. Authors propose this model to construct sustainability efficiency indices. However, the main variables in focus are air pollutants regarding the environmental factors. The contribution of such research is found in the idea that the efficiency can be evaluated in more than one period, with comparisons of changes of the efficiency itself. Ref. [59] ranked 20 Italian regions regarding environment output. In this research, authors gave an overview of 4 DEA models that were developed over the years. These models take into consideration the sustainability variables and their differences compared to purely economic ones. The paper is a technical exercise of the mentioned models, with basic interpretations of the results to see how they can be used in practice. Policy recommendations are scarce. Recycling rates and CO2 emissions were part of the study in [60], alongside economic variables. Thus, the economic and environmental factors are observed at once when evaluating the economic growth. The analysis in this research is static, with a sample of 29 OECD countries included in the empirical research. Efficiency scores obtained from the DEA model were then analyzed via the clustering approach, as this resulted in meaningful groups of countries. However, the tourism aspects were not observed here, as in the majority of previously commented papers. The SD concepts were examined on the whole economy level [61] focused on Chinese provinces in determining the simultaneous achievement of economic prosperity and environmental protection. A dynamic approach was made, as the observed period included yearly data from 2003 to 2014. A DEA model with undesirable outputs was utilized in the study. Such outputs refer to the pollution aspects that are outputs of economic activity. As differences were found between the observed provinces, authors propose that the national policymakers tailor different approaches with respect to differing results. Again, this paper focuses on the total economy SD aspect. Ref. [62] also applied the DEA methodology in their study (meta-frontier slacks-based measure (SBM)), to assess growth sustainability. Only CO2 emissions and energy consumption variables were included as environmental aspects, on a sample of 37 European and 36 Asian countries members of the UN (United Nations).



Ref. [34] has obtained a ranking system of 22 European countries regarding simultaneous achievement of sustainable development and circular economy goals, with additional analysis of the factors that are closely linked to those goals. This ranking system was obtained by using the GRA approach as in this study. However, the research from 2020 focuses on the circular economy (CE) concepts on the whole economy level and not in the tourism industry. Some authors have connected the measurement of sustainability to the circular economy [63]. Such research is currently rare in the literature but is important, as the results here show that the SD and CE concepts are very much connected and cannot be observed disjointedly. The author used the GRA approach of modelling, over the sample of 23 EU member states, for the period 2010–2016. Although recommendations are given for the worst performing countries in the study, this paper also observes the total economy results and not only the tourism aspect. Ref. [64] focus on the same countries as this study, 23 European Union member states, and the same period (2008–2017). However, the authors utilize a different set of variables, and several MCDM approaches are used. The goal of this study was to contrast several methods within MCDM, in order to see the consistency of the ranking systems. The study did not focus that much on the economic interpretations and policy recommendations. This research rather complements it, due to more extended interpretations, which are important for the policy makers. Refs. [65,66,67] focused on the Italian municipalities and regions, where authors utilized the tourism pressure, solid waste generation, and public expenditures in environmental protection as main variables related to sustainability within the tourism industry. Here, basic DEA models (BCC and CCR, i.e., Banker-Charnes-Cooper and Charnes-Cooper-Rhodes) and the window analysis (i.e., a dynamic one) were used in order to compare the efficiency of the mentioned municipalities and regions. As the previous literature mostly focused on economic aspects of the efficiency, these papers incorporated the environmental aspects that cannot be ignored when observing tourism performance.



Other Grey Systems Theory applications within the tourism industry are found in the following research. By observing these papers, it is clear that the authors give a brief overview of the methodology, with basic interpretations, and some even fill the space of the paper with calculations that are intermediate steps in the overall process (and not essential at all). The majority of these papers are focused on Chinese data: [68,69,70,71]. To the knowledge of the author, greater and more detailed analysis such as this one does not exist, just the aforementioned papers that resemble practice interpretations. Although the research is increasingly more interested in the aforementioned concepts, there are gaps in the literature that can be filled. They mostly refer to a reliable approach to constructing a ranking system that can be used in the decision-making process of policy makers. Some research results cannot be compared to one another due to different research questions asking for different methodologies. E.g., panel regressions are used to estimate average effects of selected variables on other ones, whereas ranking methodologies are constructed in such a way that the best and worst performance is calculated and not solely the average one. However, based on this review section, it can be seen that many questions in this area of research still exist, in research focusing on methodological aspects, along with economic and SD interpretations.




3. Methodology Description


There are many different approaches, both parametric and nonparametric, which can be used as tools in output efficiency comparisons. Each approach has certain advantages and shortfalls when compared to another. If used correctly, an approach can provide the researcher with much useful information about the topic of interest and how the results can be implemented in the decision-making process. Thus, the approach of this research is parsimony, i.e., if the main results of interest can be obtained via simpler approaches, which are intuitive, and many interested parties could understand how to interpret the results. There is no need to over-complicate the procedure of obtaining the results.



3.1. Grey Relational Analysis


Grey Systems Theory (GST) includes one relatively unknown methodology that is very useful in obtaining a ranking, called the Grey Relational Analysis (GRA). It is a relatively newer theory and a modelling approach when compared to, e.g., DEA (Data Envelopment Analysis) or other approaches within the OR (Operational Research). GST has been developed since the 1980s [72], and it is mostly used when the data is so-called grey. This means that the data contains uncertainties; the decision-maker has incomplete information about the entities being observed, etc. The advantage of this approach compared to others is that it is simpler to implement, the interpretations of the results are very straightforward, and it is a nonparametric approach since it does not require any distribution assumption about the data that are observed. We follow Liu and [73,74,75] in the main description of GRA methodology as follows.



The decision maker is dealing with I behavioural sequence data on J alternatives that have to be ranked, I ∈ {1, 2, ..., I}, j ∈ {1, 2, ..., J}. Behavioural data refers to the criteria that are ranked, in our case, environmental variables of a country. Alternative j is the country that is contrasted to others. All of the data in year t are collected in a matrix:


  X =  [       x 1  ( 1 )      x 1  ( 2 )     …      x 1  ( I )        x 2  ( 1 )      x 2  ( 2 )     …      x 2  ( I )       …     …     …     …        x J  ( 1 )      x J  ( 2 )     …      x J  ( I )      ]  ,  



(1)




where rows refer to the countries and columns to the criteria (variables) that are used to compare countries to one another. (xj(1), xj(2), ..., xj(I)) is the behavioural sequence for the j-th country. The first step is to normalize the data, based on the definition of the variable. If the value of a variable should be the greatest possible, the normalization in every year t is obtained as follows:


   y j  ( i ) =    x j  ( i ) −   min  j   x j  ( i )     max  j   x j  ( i ) −   min  j   x j  ( i )   .  



(2)







If a variable should have the smallest possible values, the normalization is defined as:


   y j  ( i ) =     max  j   x j  ( i ) −  x j  ( i )     max  j   x j  ( i ) −   min  j   x j  ( i )   .  



(3)







Such normalizations enable the new values to be in the range [0.1]. The closer a normalized value is to the unit value, and the country j is better performing with respect to variable i. The second step is to compare the normalized data in (2) and (3) to a referent sequence y*(i). This value is the optimal value for a criterion, which is determined by the researcher. The values (2) and (3) will be compared to the value of 1, as the normalized values fall in the mentioned range [0.1], so that every country is compared to the best value 1, i.e., the best country with respect to a criterion. More details can be seen in [75]. Thus, the differences are calculated as:   Δ  y j  ( i ) =  |   y j  ( i ) − 1  |   . In the third step, the Grey Relational Coefficients (GRC) are calculated for every country in every year t as the ratio:


   G j  ( i ) =    Δ  min   + p  Δ  max     Δ  y j  ( i ) + p  Δ  min      



(4)




where p is the distinguishing coefficient, between 0 and 1,    Δ  min   = min  {  Δ  y 1  ( i ) ,   … ,   Δ  y J  ( i )  }    ∀ i  . The final, fourth step is to calculate the Grey Relational Degree (GRD) for every country in year t as a weighted average of the values in (4) for every criterion:


  G R  D j  =   ∑  i = 1  I    w i   G i  ( j )     ∀ j .  



(5)







The weights wi are determined based on the previous knowledge of the researcher, legislation, or any other approach. The sum of all weights has to be equal to 1. In order to be as objective possible, this research uses equal weights in the ranking system. Comments on other weights will be given in the discussion section. The value of the GRD coefficient for every country is then compared to one another in order to obtain the ranking system. The higher the value of a GRD coefficient is, the better performing the country is in a year t.




3.2. MCDM Models


As a robustness checking of the rankings from the GRA approach, two MCDM approaches will be utilized, as this methodology is within the area of OR (Operations Research), popular in constructing ranking systems. The often-conflicting criteria within economic applications makes it difficult for the decision maker to make final decisions. More details on MCDM applications within the area of environment, linked to this study, can be found in [76]. We follow the steps for obtaining the ranking system via MCDM approach as in [77,78,79]. We observe a matrix of data on every country j and objective (i.e., the variables) i, Xij = [xij], where i ∈ {1, 2, ..., I}, j ∈ {1, 2, ..., J}. The multi objective optimization by ratio analysis (MOORA) ranking system is as follows. A ratio between each country j and all alternatives regarding the variable i is calculated as:


   x  i j  *  =  x  i j       (    ∑  j = 1  J    x  i j  2     )    − 0.5   ,  



(6)




as a means of normalization, where    x  i j  *    is the normalized response of the i-th country, with the value falling in the range between 0 and 1. The next step is to calculate the normalized assessment for every country j by adding values    x  i j  *   , which should be the greatest possible and subtracting those    x  i j  *   , which should be the smallest possible:


   y j *  =   ∑  i = 1  g    x  i j  *    −   ∑  i = g + 1  I    x  i j  *     



(7)







The values of countries    y j *    can be ranked now in every year t. Again, equal weights are given to all criteria in (7). A second approach is the Full Multiplicative form of Multiple Objectives, FMFMO, with the MOORA (MultiMOORA), based in the utility theory [80]. Instead of using (7) in the ranking system, the utility value within MultiMOORA is calculated as:


   U j  =   ∑  i = 1  g    x  i j  *    /   ∑  i = g + 1  I    x  i j  *    .  



(8)







The reasoning why the MCDM approach is used in this study is that it is designed to be used in comparisons of alternatives based on (often) conflicting criteria. Thus, it results in a ranking system based on a different approach compared to the GRA one, but the rankings can be comparable, as the idea is similar to the GRA approach: higher values of criteria are treated as having a positive effect on the ranking, whereas lower values of criteria have negative effects. Environmental applications of the MCDM models and other details can be found in [76]. The MOORA and MultiMOORA utilized in this paper are robust with respect to seven different criteria important in constructing a ranking system, as found in [79].




3.3. Comparisons of GRA to Related Approaches


Using different methodological approaches that deal with constructing a ranking system based on (often conflicting) criteria, this subsection compares the GRA approach to others. Some of the main approaches utilized in the construction of ranking systems with uncertain data are probability and statistics, rough set theories, the Grey approach, and fuzzy mathematics. The main differences between these approaches compared to the GRA used here are as follows: probability and statistics rely on the assumptions about large samples and distribution assumptions as well [81]. The Grey methodology deals well with smaller samples and problems with information (grey data, uncertain and poor information) [72,74]. In order to contrast the Grey approach to similar ones in prediction and ranking construction, [82] compared the obtained results across different approaches. The results showed that the Grey approaches were more efficient in obtaining the results. Finally, as the Grey methodology is often contrasted to the fuzzy set theory, [83] compared the two. The fuzzy approach has to include membership functions in which the decision maker needs to define the absolute belongingness to a set. On the other hand, the Grey approach limits the grey numbers over a defined universe, as it is based on relativity.




3.4. Hypotheses of Research


Based on the literature overview, the two following hypotheses are formulated:



Hypotheses 1 (H1).

Sustainable tourism ranking of a country is affected by tourism pressure, waste management, water treatment, and renewable energy treatment. This hypothesis is based on findings in [53,65,66,67,84,85,86,87,88,89,90,91], where the aforementioned variables are found to be predictors of the results of sustainable tourism. However, this research observes the relevant variables simultaneously.





Hypotheses 2 (H2).

The obtained ranking system of sustainable tourism is robust. This hypothesis is based on previous research that emphasizes the great role of robust rankings as this is important for policymakers and other relevant stakeholders [92,93,94].







4. Empirical Results


4.1. Data Preparation


In order to obtain the rankings of the sustainable tourism aspects, the following data were collected from the [95] online database: nights spent at tourist accommodation establishments; tourism pressure; waste treated; investments related to circular economy sectors; water exploitation; and share of renewable energy consumption. Detailed descriptions are given in Table 1. The available data included the following countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Denmark, Finland, France, Germany, Greece, Hungary, Italy, Latvia, Lithuania, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and United Kingdom. The years included in the study are from 2008 to 2017. Newer data are not available for the majority of variables (i.e., some variables had data for 2018, but not all, so the idea was to obtain as much comparable approaches as possible). Furthermore, the Travel and Tourism Competitiveness Index was not included in the study as a variable that could be used to compare the overall competitiveness of the observed countries, as data are available only bi-annually.



Nights spent at tourist accommodation establishments is one of the most commonly used variables in ranking tourism competitiveness [96,97,98,99,100]. Tourism pressure has been discussed extensively as well, as a problem of many destinations today [65,66,67,84,85,86,87,88]. The waste treatment within the tourism industry is also a key factor in achieving sustainable development. Thus, much empirical work has been focused on this variable as well [86,89,90,91]. The investments related to the circular economy are important in tourism as well [101,102]. Water usage has been investigated in the literature as well, as tourism produces such environmental pressures [103,104,105]. Finally, renewable energy also plays a key role not only in the circular economy in tourism but in the whole economy as well [106,107].




4.2. GRA Results


The described procedure of calculating the GRD coefficients has been done for every country in every year, based on the described variables. Then, all of the coefficients have been ranked in each year, with the ranking results shown in Table 2. As seen from the table, the overall best-performing countries were: Sweden, Latvia, Finland, Denmark, and France, with the worst performers being Cyprus, Greece, Belgium, Netherlands, and Portugal. The conclusive interpretations are provided in Section 4.4. Discussion.



Besides the analysis provided in Table 2, the dynamics can be observed so that policymakers can get insights into whether the actions taken are producing results or not. This is shown in Figure 1, where the GRD values for the best and worst performers are shown. Both best and worst performers are either stagnating over time, or getting a bit worse in terms of the GRD value (increases of these values indicate better performance, and the opposite is true for decreases). This means that sustainable tourism, with increasing tourism demand, pressure, and overall environmental pressures, is a challenge for all countries, not just the worst-performing ones.



This is the reason why individual countries should focus on their specific sources of good and bad practices, which lead to such results. For these purposes, we are showing the needed reduction of variable tourism pressure as an example of what else can be done within this methodology. The researcher can calculate, based on the difference from the best-performing country, the needed increase or decrease of a variable of interest so that the performance is improved. Table 3 shows a percentage of how much each country should reduce its tourism pressure, relative to its starting values, so that it improves its performance. This also provides valuable information on which variables of interest should be tackled the most if their relative reduction or increase is greater compared to other ones.




4.3. Robustness Checking


In order for the results to be reliable, the robustness check was done via the MCDM approach, where the rankings were re-done by the two mentioned approaches in Section 3.2. Next, the rankings from all approaches were compared and the correlation coefficients were calculated between the MCDM ranking systems and the GRA approach. As can be seen in Table 4, the correlation coefficients are fairly high, which means that the rankings are very similar. Another approach was to compare the rankings from the GRA approach to the Global Sustainability Competitiveness Index [108] and the natural capital section; the coefficients of correlation are of moderate level for 2015 and 2016, with an increase for 2017. The natural capital section does not provide full insights into the tourism industry sector. Thus, this is why the coefficients are a bit lower in Table 5. Nevertheless, the results obtained in this study provide the first insights into the measurement of sustainability of tourism on a national level.




4.4. Discussion and Policy Implications


The following reasoning is the main explanation of why such results were obtained. Sweden is the best performer as it is a leader in the environmental policy applications, its economy is innovation-oriented, and it has an excellent welfare state system. It has experienced significant innovation regarding the circular economy, environment, and sustainability, with good progress in cutting GHG (greenhouse gas) emissions over the years [105]. Although Latvia is not the best performer in terms of economic comparisons and total economic competitiveness, the environmental performance of this country has improved significantly over the last 20 years, with investment in the environment being one of the main drivers of progress [109]. Waste management has improved as well, alongside the increase in waste recovery rate. Finland has similar traits to Sweden, with a great capacity of EU funds that have been used in environment and resource efficiency via the LIFE Environment and Resource Efficiency stand [110].



Although Denmark has performed very well in terms of economic outcomes, it is not lagging concerning environmental policies, which have been the focus of economic policy for some time now [111]. Environmental issues have been incorporated into the government decision making process in France [112], which has increased green taxation. Some of the problems the worst-ranked countries are facing are as follows. Cyprus still has a problematic environmental policy with the legislation not being in accordance with the EU directives [113]; Greece has problems with great tourist inflows every year and no reliable waste management policy with waste overflows of landfills in tourist areas [114]. Furthermore, Belgium has problems with increasing public debt, which makes the government prioritize this matter instead of improving some sectors such as environmental protection [115]. The Netherlands has problems pursuing sustainability practices as a consequence of a decade of austerity policies [116]. The problems that Portugal is facing are as follows: challenges with nature conservation and waste management, political tensions regarding subsidies for the renewable energy sector, etc. [117]. Some best-ranked countries here still have other problems regarding the overall economic development and R&D policies, such as Latvia [86], which should be examined so that sustainable tourism growth can be achieved from that standpoint, not just the bulk of untouched water and other environmental resources. Renewable energy use as a variable used in this study is an important factor of environmental sustainability of tourism, as found in [106,118,119]. Furthermore, waste generation and treatment also play an important role, due to tourists generating greater waste streams compared to residents of a destination [120]. The lack of collaboration between all stakeholders of sustainable tourism is also an issue found in the literature [121,122].



Furthermore, the findings regarding good ranking of poorer countries are in line with [5], where authors state that it is a myth that green economy is a luxury good and prove it with empirical findings over a sample of 128 countries. Next, previous literature finds that poor literacy and knowledge about sustainability contribute to the problem of not achieving the SD goals of the economy, and tourism as well (see [53]). This implies that some countries that were found to be inefficient in this study surely have such problems. This should be one of the priorities of the policymakers, to conduct surveys in order to obtain the state of such knowledge. Other recommendations for public organizations include: trying to reduce tourism pressure regarding time and place. Differently put, dispersion of tourists over greater area and over a greater period over the year could be something to strive for in those countries that suffer from tourism pressure. This can be done via promotion, new attractions, changing the prices with respect to the period of the year, etc. As previous literature ([123,124,125]) found that some countries face lower awareness among consumers regarding CE concepts, authorities should focus on raising this awareness. This is not true just for the countries that are tourist attractions, but it is important to educate the public in those countries the tourists originate from. By focusing on the methodology utilized in this study and policy implications, there are several proposals that can be done to carry out this in practice. First of all, if policy-makers and other interested parties want to include other variables in the model, it can be done very easily. This is due to GRA being flexible and easy to interpret. Thus, more complex considerations can be made in practice, based on specific needs. Next, the approach used in this study can be tweaked in terms of comparing countries to some specific existing country, and not to the ideal one, as done in this paper. In other words, interested decision makers can compare the countries to a specific country whose results they aim to achieve, or good practices that they look upon.



Ref. [126] discusses the debate on two positions regarding sustainability indicators: one group of researchers agrees that indicators should be aggregated into simple numbers so that they are easy to interpret and are interesting to the media and policy makers. The other group thinks that a whole system should be generated with more complex issues and processes involved. However, [127] agree that the latter group is questionable for tourism planning and the whole management process, as the complexity makes everything more complicated. That is why the utility of the approach made in this study can be one of the stepping stones in sustainability evaluation on time, with fewer data, as opposed to complex indicators that are published with a great delay over time. Policymakers need to adjust quickly in order to promote tourism growth with respect to SD goals. The simple approach with selected variables is in line with the extensive discussion of [49], in which authors give a comprehensive analysis of different sustainable tourism indicators, their desirable characteristics, measurability, and variable coverage over time, etc.





5. Conclusions


The main purpose of this research was to obtain a robust ranking system of environmental performance within the sustainable tourism industry of selected European Union countries. Although much work needs to be done in the future, it is a hope that the methodology and interpretations given here provide a stepping stone for more extensive research in the future. This can be seen in the application part in which future research can provide a more detailed analysis of what is needed to be increased or decreased to achieve better performance and ranking in the future. Next, the analysis provided in this study has shown that a dynamic approach can be made, so that progress or regress over time can be indicated. In this way, policymakers can obtain better insights for the future decision-making process. Regarding the policy recommendations based on the results, there is a dichotomy. Some countries are classified as developed in terms of economic development and overall sustainability, are good innovators, and have excellent other relevant factors that affect the overall results. For those countries, the main results are achieved due to good practices and public awareness of the ideas and goals of sustainability that have been present for many decades. Such countries are good examples to follow. Other countries that were classified, i.e., ranked as best performers but are not best economic performers overall, have a good portion of natural resources that are still of excellent quality, and overall lower levels of pollution. Those countries are not the best in terms of research and development, thus they should aim to focus on how to attract as many international funds possible to increase the overall economic competitiveness, infrastructure, and sustainability of the tourism industry. Furthermore, public awareness towards the sustainability issues and environment should be increased, as some countries still have such problems. Next, as much data as possible should be recorded and collected, even on local levels. Today, gathering a large amount of data in the empirical analysis is not a problem as it was in the past. Thus, by collecting data over time, once it has been evaluated for different purposes, it could shed light on specific problems that can be solved. There are still problems with lower levels of cooperation between different stakeholders related to the sustainability and environmental issues in tourism. This should be resolved in the future as well. Thus, all those involved will achieve better results in the future, not only economic but environmental as well.



Some of the shortfalls of this study include things such as data unavailability for certain variables that could be relevant for the circular economy and sustainability concepts. Next, many of the variables are published with a great lag, i.e., the last available data for the majority of the variables used in this study were from 2017. This makes it difficult to conduct a timelier analysis to make economic policy decisions faster. Next, in the analysis, we have focused on equal weights in the modelling process to obtain a ranking system. However, the decision-maker could have other reasons as for why certain variables should have greater or smaller weights in modelling. Thus, future work should include a symbiosis of methodological knowledge and modelling with those who are experts in the areas of sustainability, environment, and circular economy. However, the analysis provided in this study shows that with a smaller amount of data, reliable results can be obtained faster, when compared to complex indices that are constructed by different world organizations.
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Figure 1. GRD values of best and worst performers. 
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Table 1. Variable description.






Table 1. Variable description.





	Name
	Description
	Wanted Value





	Nights
	Nights spent at tourist accommodation establishments: hotels; holiday and other short-stay accommodation; camping grounds; recreational vehicle parks; and trailer parks. Economic measure of tourism output.
	Greatest possible



	Pressure
	Nights spent at tourist accommodation establishments per square km. Hotels; holiday and other short-stay accommodation; camping grounds; recreational vehicle parks; and trailer parks. Environmental pressure of tourism.
	Lowest possible



	Waste_treated
	Municipal waste treated, in kg per capita. Measures the bad output of tourism industry which is treated.
	Greatest possible



	Invest_CE
	Private investments, as percentage of GDP, relate to circular economy sectors. Measures the progress towards a circular economy on the thematic area of competitiveness and innovation.
	Greatest possible



	WEI
	Water exploitation index plus, measure of total fresh water use as a percentage of the renewable fresh water resources (groundwater and surface water).
	Lowest possible



	Renewable
	Share of renewable energy in gross final energy consumption by the total economy.
	Greatest possible







Source: [95].
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Table 2. Rankings of countries.






Table 2. Rankings of countries.





	Country
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017





	Austria
	16
	13
	16
	18
	15
	14
	14
	13
	13
	12



	Belgium
	21
	21
	21
	21
	21
	20
	21
	20
	20
	21



	Bulgaria
	2
	7
	7
	8
	8
	10
	8
	8
	10
	6



	Croatia
	7
	3
	4
	7
	13
	9
	12
	9
	11
	9



	Cyprus
	23
	22
	23
	23
	23
	23
	23
	23
	23
	23



	Denmark
	5
	5
	6
	4
	5
	5
	5
	3
	3
	2



	Finland
	4
	4
	5
	3
	4
	4
	3
	2
	4
	4



	France
	6
	6
	3
	2
	3
	2
	2
	7
	8
	7



	Germany
	11
	8
	10
	9
	7
	8
	7
	11
	9
	10



	Greece
	22
	23
	22
	22
	22
	22
	22
	22
	22
	22



	Hungary
	17
	17
	17
	17
	18
	17
	17
	17
	17
	16



	Italy
	8
	9
	8
	12
	11
	13
	11
	14
	14
	14



	Latvia
	3
	2
	2
	5
	2
	3
	4
	5
	5
	3



	Lithuania
	10
	15
	12
	10
	9
	12
	13
	10
	7
	5



	Netherlands
	20
	20
	20
	20
	20
	21
	20
	21
	21
	20



	Poland
	9
	16
	14
	13
	17
	15
	15
	15
	16
	15



	Portugal
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19



	Romania
	12
	12
	13
	16
	16
	16
	16
	16
	15
	17



	Slovakia
	18
	18
	15
	11
	10
	18
	18
	18
	18
	18



	Slovenia
	14
	14
	9
	6
	6
	6
	6
	6
	6
	8



	Spain
	13
	10
	11
	15
	14
	7
	9
	12
	12
	11



	Sweden
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1



	United Kingdom
	15
	11
	18
	14
	12
	11
	10
	4
	2
	13
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Table 3. Needed tourist pressure reduction, in %.
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	Country
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017





	Austria
	−2.18
	−1.73
	−1.88
	−2.18
	−2.35
	−2.32
	−2.30
	−2.22
	−2.22
	−2.30



	Belgium
	−2.46
	−1.95
	−2.10
	−2.40
	−2.66
	−2.61
	−2.53
	−2.30
	−2.38
	−2.44



	Bulgaria
	−3.13
	−2.55
	−2.74
	−3.14
	−3.45
	−3.22
	−3.13
	−3.01
	−3.13
	−3.17



	Croatia
	−3.19
	−2.56
	−2.79
	−3.17
	−3.09
	−2.96
	−2.89
	−2.74
	−2.70
	−2.71



	Cyprus
	−1.93
	−1.60
	−1.70
	−1.94
	−2.12
	−2.16
	−2.16
	−2.15
	−2.03
	−2.04



	Denmark
	−2.89
	−2.32
	−2.51
	−2.87
	−3.18
	−3.05
	−2.97
	−2.86
	−2.86
	−2.96



	Finland
	−0.67
	−1.11
	−1.05
	−0.76
	−0.47
	−0.17
	0.00
	0.00
	0.00
	0.00



	France
	−3.14
	−2.51
	−2.53
	−2.91
	−3.21
	−3.08
	−3.04
	−2.94
	−2.98
	−3.04



	Germany
	−2.54
	−2.03
	−2.18
	−2.49
	−2.71
	−2.65
	−2.58
	−2.49
	−2.49
	−2.57



	Greece
	−3.11
	−2.29
	−2.50
	−2.86
	−3.25
	−3.04
	−2.88
	−2.76
	−2.76
	−2.80



	Hungary
	−3.31
	−2.71
	−2.91
	−3.28
	−3.63
	−3.39
	−3.32
	−3.22
	−3.24
	−3.30



	Italy
	−2.19
	−1.73
	−1.87
	−2.15
	−2.40
	−2.39
	−2.36
	−2.27
	−2.28
	−2.34



	Latvia
	−0.41
	−0.04
	−0.11
	−0.10
	0.00
	0.00
	−0.46
	−0.40
	−0.58
	−0.76



	Lithuania
	0.00
	0.00
	0.00
	0.00
	−2.03
	−1.88
	−1.98
	−1.95
	−2.04
	−2.03



	Netherlands
	−1.63
	−1.28
	−1.40
	−1.62
	−1.81
	−1.67
	−1.62
	−1.56
	−1.57
	−1.61



	Poland
	−3.21
	−2.68
	−2.86
	−3.20
	−3.52
	−3.25
	−3.20
	−3.13
	−3.18
	−3.24



	Portugal
	−3.09
	−2.49
	−2.70
	−3.09
	−3.41
	−3.22
	−3.09
	−2.94
	−2.89
	−2.93



	Romania
	−2.07
	−1.75
	−1.52
	−1.64
	−1.71
	−1.43
	−1.52
	−1.89
	−2.01
	−2.03



	Slovakia
	−3.34
	−2.72
	−2.92
	−3.28
	−3.59
	−3.34
	−3.22
	−3.17
	−3.22
	−3.28



	Slovenia
	−3.20
	−2.56
	−2.79
	−3.19
	−3.48
	−3.31
	−3.24
	−3.10
	−3.09
	−3.11



	Spain
	−2.76
	−2.23
	−2.40
	−2.72
	−3.02
	−2.92
	−2.83
	−2.72
	−2.69
	−2.77



	Sweden
	−2.51
	−2.33
	−2.43
	−2.56
	−2.66
	−2.39
	−2.42
	−2.45
	−2.46
	−2.42



	United Kingdom
	−2.42
	−1.87
	−2.15
	−2.52
	−2.44
	−2.36
	−2.39
	−1.86
	−1.88
	−2.49







Source: author.
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Table 4. Correlation coefficients between ranking systems.






Table 4. Correlation coefficients between ranking systems.





	Year
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017





	MOORA
	0.891
	0.943
	0.906
	0.869
	0.882
	0.928
	0.915
	0.892
	0.883
	0.902



	MultiMMORA
	0.751
	0.923
	0.846
	0.785
	0.820
	0.865
	0.877
	0.849
	0.814
	0.858
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Table 5. Correlation coefficients between ranking systems.






Table 5. Correlation coefficients between ranking systems.





	Year
	2015
	2016
	2017





	GSCI, natural capital
	0.597
	0.579
	0.757
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