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Abstract: As a multidimensional phenomenon that contributes to the economic growth and develop-
ment of the country, tourism is an important sector for every national economy. Countries with devel-
oped tourism sector acquire more benefits than the countries with poorly developed or underdeveloped 
tourism. For assessment of the tourism development, multi-criteria decision-making techniques can be 
applied. In this paper, the tourism development of European Union (EU) Member States was analyzed 
based on selected travel and tourism industry indicators using Multi-Objective Optimization by Ratio 
Analysis (MOORA) and a new Additive Ratio Assessment (ARAS). The results indicate that Western and 
Southern European countries have the most developed tourism sector. Results also enable EU Member 
States to assess their relative position which might be of use to their policy makers.
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1. INTRODUCTION

Tourism is a global, both spatial and socio-economic phenomenon that encompasses various 
other aspects such as political, cultural, environmental, aesthetic, emotional. It can be said 

that there is almost no country in the world that does not develop tourism in some form. In the 
broadest sense tourism represents every form of people’s movement outside their usual environ-
ment. According to the World Tourism Organization (2001) “tourism comprises the activities 
of persons traveling to and staying in places outside their usual environment for not more than 
one consecutive year for leisure, business and other purposes” (p. 13). Goeldner and Ritchie 
(2007) define tourism “as the processes, activities, and outcomes arising from the relationships 
and the interactions among tourists, tourism suppliers, host governments, host communities, 
and surrounding environments that are involved in the attracting and hosting of visitors” (p. 5). 

On the other hand, tourism is a sector whose importance cannot be quantified precisely because 
it is linked to almost every aspect of society. It has a direct impact on various macroeconomic 
categories, wherein, one of the most important are multiplicative effects of tourism on the econ-
omy. Nevertheless, when considering the importance of tourism for a country, it is important to 
differentiate between domestic and foreign tourism consumption, because of the difference in 
the economic effects that result from them. Domestic tourism consumption is a redistribution 
of income earned in one economy, while foreign tourism consumption is a redirection of an in-
come from one economy to another (under the condition that foreign tourists use local services 
and products), which directly influences economic growth. This spillover of national income 
from abroad to a particular tourist country has multiplier effects on the economy (Pratt, 2015). 
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Clement (1961) was first to introduce the multiplicative effects of tourism, and he has shown 
that multiplier in Pacific and Far East countries amounts to 3.2 meaning that during a period of 
one year, one dollar of foreign tourists’ disbursements multiplies to $3.2 in the national econo-
my. Favourable multiplier tourism effects were also presented by Pratt (2015). Various studies 
have reported evidence of the positive influence of tourism development on economic growth 
(Balaguer & Cantavella-Jorda, 2002; Oh, 2005; Lee & Chang, 2008; Pablo-Romero & Molina, 
2013; Brida et al., 2016). Several countries have based their development mainly on tourism. 
However, one of the basic preconditions for tourism developments is the existence of a favoura-
ble and stable political climate. Hence, tourism development is interlinked with the creation and 
maintenance of good relations between countries and regions, for mutual benefit. Along with 
strengthening of the economy, tourism has several other effects: it stimulates employment, influ-
ences job creation and balance of payments, and contributes to the improvement of the general 
standard of living. Besides direct effects, there are indirect effects related to the development of 
agriculture, industry, construction. The development of tourism as a highly labour-intensive ac-
tivity can significantly increase employment and thus contribute to solving the unemployment 
problem, which is one of the burning problems of many economies today (Bošković, 2009). 
Tourism is considered as a significant single source of employment in the world and in 2018 the 
total contribution of travel and tourism to employment, including jobs indirectly supported by 
the industry was 10% of total employment (WTTC, 2019). 

The impact of tourism on the national economy can be felt first through the country’s balance 
of payments, thus some consider this as the most important economic function of tourism. 
Tourism is a very important source of foreign exchange for many countries. For countries that 
have primarily distinguished themselves as significant receptive tourism countries in the inter-
national tourism market, foreign exchange inflow from tourism is the most important item of 
income in the balance of payments and is an important factor for overall development of the 
economy (Bošković, 2009). As many countries in the world today face balance of payments 
deficits, international tourism can help alleviate such problems and contribute to providing the 
financial resources needed for economic and social development. This is the reason why most 
of them seek to stimulate the consumption of foreign tourists through active tourism policy. 
The fact is that for many countries, especially those with a limited industrial sector or with only 
a few opportunities to develop alternative export sectors, tourism is a major source of foreign 
exchange earnings. 

One of the important aspects that should also be taken into consideration when the effects of 
tourism are considered is the direct linkage of tourism and the environment. Tourism develops 
and progresses within the environment, exploits and transforms it, but at the same time, it seeks 
to preserve and improve it. Consequently, tourism is particularly committed to the preservation 
and protection of the natural environment because tourism development is largely dependent 
on the natural environment (Tang, 2015). Nevertheless, despite positive influence on econom-
ic growth, tourism development may cause and in a number of cases creates environmental 
problems (Zhong, et al., 2011). In line with the new tendencies, further development of tourism 
should be based on the sustainable development of the tourism sector and other complementary 
activities. In this manner, tourism supports the introduction of green technologies and greater 
use of renewable energy sources, and, most importantly, raising the collective awareness of so-
ciety about the importance of preserving the environment (Swarbrooke, 1999). 
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Regarding multiple effects of tourism, the adequate assessment of the country’s level of tourism 
development is a necessity. Therefore, the main aim of this paper is to evaluate European Union 
(EU) countries based on the tourism industry indicators using two multi-criteria decision-mak-
ing techniques, MOORA and ARAS. Furthermore, sub-aim of the analysis is to inspect the 
existence of rank-inversion caused by the application of different techniques. To achieve stated 
aim the following hypothesis will be tested: The application of different multi-criteria deci-
sion-making techniques on the same dataset and with the same criteria weights doesn’t lead 
to rank-inversion. The absence of rank-inversion in a situation where different multi-criteria 
methods are used will indicate the objectivity of the results obtained. Also, it will indicate that 
the decision-maker may choose a specific multi-criteria method, depending on his or her pref-
erences and expertise, without compromising the objectivity of ranking.

The rest of the paper is structured as follows. After introductory notes, in the second section, 
a brief presentation of the main trends in the world’s tourism development is offered. The third 
section gives a theoretical background of the tourism assessment, while in the fourth section 
methodology and data are presented. In the fifth section comparative analysis of results is given. 
Concluding remarks are offered in the sixth section.

2. TRENDS IN TOURISM DEVELOPMENT IN THE WORLD

Tourism represents a dynamic category that is constantly evolving. On the one hand, this develop-
ment encompasses new forms of travel and new destinations, while on the other hand, it created a 
need for new forms of organization, new resources and strategies. According to UNWTO (2016), 
tourism has experienced continuous growth in the past six decades and is becoming the fastest 
growing economic sector in the world. International tourism is a significant part of the internation-
al economy. The tourism sector can be considered as one of the growth drivers of the world econ-
omy and among the largest export industries. It is the world’s third-largest export category after 
chemicals and fuels. Exports from international tourism in 2018 comprised 7% of global exports 
and 29% of the world’s services exports (UNWTO, 2019a). Since 1950, when international travel 
becomes more accessible to the general public, the number of arrivals increased from 25 million 
to 278 million in 1980, then to 674 million in 2000 and to 1186 million in 2015 (UNWTO, 2016). 
International tourist arrivals grew 7.0% year-over-year (yoy) in 2017, which is the highest increase 
since the 2009 global economic crisis and also above the long-term forecast of UNWTO of, on 
average, 3.8% per year for the period 2010 to 2020 (UNWTO, 2018). In the previous period, there 
has been fluctuation in the growth and development of tourism in terms of declines and a return to 
the upward trend. In the coming years, international arrivals are expected to have an upward trend 
with the forecast that in 2030 international arrivals will amount to 1.8 billion (UNWTO, 2011).

Regarding the regional structure, Europe dominates with a share of 51%, wherein 40.2% is a 
share of EU Member States, in the total international tourist arrivals in 2018, followed by Asia 
and the Pacific 25%, the Americas 15%, Africa 5%, and the Middle East 4% (UNWTO, 2019a). 
According to UNWTO (2019b):

• International tourist arrivals in Europe in 2018 increased by 6% yoy compared to 2017. 
The highest growth was recorded by Southern and Mediterranean Europe (7%) fol-
lowed by Central and Eastern Europe (6%) and Western Europe (6%);

• International tourist arrivals in Asia and the Pacific in 2018 increased 6% yoy compared 
to 2017, wherein the highest growth was recorded by South-East Asia (7%), followed 
by North-East Asia (6%) and South Asia (5%) while Oceania exhibited growth at 3%;
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• The Americas recorded growth of 3% yoy, wherein the highest growth was obtained by 
North America (4%), followed by South America (3%), while Central America and the 
Caribbean recorded a decrease of 2%;

• International tourist arrivals in Africa increased by 7% yoy in 2018, with an increase of 
10% in North Africa and 6% in Sub-Saharan. 

3. THEORETICAL BACKGROUND OF TOURIST DESTINATIONS COMPETI-
TIVENESS ASSESSMENT 

If growth and development were major priorities in the last decades, the forthcoming years will 
be marked by intense competition of destinations and the creation of new products and offers 
that will be appealing to tourists. The ability of tourist destination to transform its comparative 
advantages (both, inherited or generated) into tangible outcomes is the basis of competitiveness 
(Ritchie & Crouch, 2003). The importance of this transformation for destinations is reflected in 
determining their competitive advantage and position relative to competitors (Niavis & Tsiotas, 
2019). With increasing competition between destinations over the last decades, the need to iden-
tify the competitive capabilities of the destination, as well as the strengths and weaknesses of its 
competitors, has increased (Pulido-Fernández & Rodríguez-Díaz, 2016). There are various defi-
nitions of tourism destination competitiveness. Dwyer & Kim (2003) consider tourist destination 
competitiveness as the comparative capability of a destination to satisfy the requirements of 
tourists in various aspects of the tourism experience or to provide products and services that out-
perform other destinations on those aspects of the tourism experience. OECD (2019) describes 
competitiveness as the capability of the destination to improve its desirability for residents and 
non-residents, to provide quality, innovative, and attractive tourism services to consumers and 
to acquire market shares on the domestic and global market places, while making sure that 
the existing resources supporting tourism are used efficiently and in a sustainable way. Several 
methodologies have been developed to measure the tourist competitiveness of a destination. To 
provide information regarding the relative position of each country in terms of tourism competi-
tiveness, the World Economic Forum has started publishing The Travel & Tourism Competitive-
ness Index since 2007 (WEF, 2019). The OECD has proposed Indicators for Measuring Com-
petitiveness in Tourism (Dupeyras & MacCallum, 2013), while the EU has created European 
Tourism Indicator System (ETIS, 2016). Many studies have applied various methodologies in the 
attempt to measure the competitiveness of a destination. Baggio (2019) offers a comprehensive 
review of different methods for the measurement of tourism. Among approaches of qualitative 
nature two main categories are distinguished (Pulido-Fernández & Rodríguez-Díaz, 2016): i) 
approaches that utilize survey data related to opinions and perceptions of tourists (Bahar & Ko-
zak, 2007; Cracolici & Nijkamp, 2009; Chen et al., 2011; Chen et al. 2016; Shi et al., 2008) and 
ii) approaches grounded on the empirical assessment of a set of subjective indicators of tourism 
competitiveness, via tourism stakeholder surveys (Yoon, 2002; Bornhorst et al., 2010; Dwyer et 
al., 2012; Poudel et al., 2016). Yet, one of the limitations of qualitative methods is that they are 
subjective, hence, other methods are proposed for the assessment of tourism destination competi-
tiveness. There are several studies related to the application of quantitative data in the tourism as-
sessment. A comprehensive review of frontier studies in tourism literature is presented by Assaf 
& Josiassen (2016). Two leading methodologies within this research area used for the assessment 
of tourism development are data envelopment analysis (Cracolici & Nijkamp, 2006; Cracolici et 
al., 2008; Barros et al. 2011; Cuccia et al., 2017; Niavis & Tsiotas, 2019) and stochastic frontier 
analysis (Chen, 2007; Wang et al. 2007; Hu et al. 2010; Assaf, 2012). Among forecasting methods 
in tourism evaluation, the Delphi technique is often applied (Miller, 2001; Garrod & Fyall, 2005; 
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Choi & Sirakaya, 2006). Regarding statistical approaches, principal component analysis and 
cluster analysis are often applied (Ryan & Huyton, 2000; Spencer & Holecek, 2007; Cracolici & 
Nijkamp, 2009; Vareiro et al., 2013; Zaman et al., 2016).

Assessment of the country’s tourism competitiveness implies consideration of multiple, often 
conflicting criteria. For that kind of decision problems, multi-criteria decision-making tech-
niques are appropriate. Multi-criteria decision-making techniques are widely used for the cre-
ation of composite indicators. Composite indicators represent valuable tools for synthetization 
and monitoring of multidimensional phenomena (Mendola & Volo, 2017). Additionally, com-
posite indicators provide an easier interpretation of phenomena compared to searching of a 
common trend in numerous single indicators (Nardo et al., 2005). Building a composite indi-
cator was considered in several studies (Fernández & Rivero, 2009; Perez et al. 2013; Croes & 
Kubickova, 2013; Blancas et al. 2015; Carrillo & Jorge, 2017). Besides creation of the composite 
index, various multi-criteria techniques have been applied for the assessment and ranking ac-
cording to tourism development: TOPSIS (Zhang et al. 2011; Huang & Peng, 2012; Nilashi et 
al. 2019; Kwok & Lau, 2019), AHP (Crouch & Ritchie, 2005; Ghamgosar et al. 2011; Zhou et 
al., 2015), PROMETHEE (Lopes et al., 2018; Ostovare & Shahraki, 2019), and ELECTRE (Del 
Vasto-Terrientes et al. 2015; Botti & Peypoch, 2013). 

Nevertheless, despite a large number of methodologies proposed, Mendola and Volo (2017) 
claim that the development of an adequate metric is limited by the fact that there is a wide vari-
ety of destinations and markets. Additionally, Baggio (2019) suggests a full integration between 
qualitative and quantitative approaches, which will lead to more comprehensive metrics.

4. DATA AND METHODOLOGY 

The analysis of the state of tourism development in EU member countries was conducted using 
the certain tourism industry indicators defined by the World Bank for the last available year, 2017:

• International tourism expenditures (It_exp),
• International tourism receipts (It_receipts),
• International tourism number of arrivals (It_arrivals),
• International tourism number of departures (It_depart),
• International tourism receipts for travel items (It_rti),
• Travel and tourism industry GDP (TT_indGDP),
• Travel and tourism industry employment (TT_indempl).

Based on the selected tourism industry indicators one possible answer to the question which 
Member State has more advanced tourism sector will be provided. This is important because 
the tourism sector ultimately contributes to the economic growth and development of a given 
Member State. The descriptive statistics of indicator values is shown in Table 1.

The analysis was conducted in three steps. In the first step criteria weights were obtained using the 
Entropy Method. In the second step the ranking of the EU member countries was conducted using 
two multi-criteria methods, while in the third step obtained rank were compared in order to deter-
mine whether the application of different multi-criteria methods led to rank inversion. The essence 
of Entropy Method is that the determination of the criteria weights is based on the uncertainty of 
the information contained in the decision matrix. Several studies have applied the Entropy Method 
in the weights’ determination during the process of the assessment of tourism development (Kur-
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niawan et al., 2019; Tang, 2015; Zhang et al., 2011; Ostovare & Shahraki, 2019). The mutual con-
trast of the individual criterion values represents the basis for generation of a set of criteria weights. 
Certain steps need to be taken in determining the weight coefficients using entropy methods. 

Table 1. Descriptive statistics of tourism industry indicators 
N Metrics Minimum Maximum Mean Std. Deviation

It_exp 28 current US$ 472,000.00 97,597,000.00 14,820,678.57 22,930,696.75
It_receipts 28 current US$ 1,082,000.00 69,894,000.00 17,673,964.28 20,672,114.64

It_arrivals 28 number of arrivals 
(in thousands) 1,046.00 86,861.00 18,665.00 22,934.91

It_depart 28
number of 
departures (in 
thousands)

573.00 92,402.00 16,453.07 21,995.67

It_rti 28 current US$ 887,000.00 68,437,000.00 15,783,571.43 19,072,495.35
TT_
indGDP 28 current US$ 795.00 138,988.00 26,057.11 41,341.78

TT_
indempl 28 number of people 

(in thousands) 15,700.00 3,065,300.00 435,657.14 694,352.29

Source: Authors’ calculation 

In the first step it is necessary to conduct normalization of attribute xij:

 (1)

And form a normalized decision matrix:

 (2)

In the second step the value of entropy ej should be determined using relation: 

 (3)

where  represents a constant.

The third step is focused on the determination of the degree of divergence dj using relation:

 (4)

where dj represents a measure of the contrast intensity of the criteria Cj. Higher dispersion amid 
initial values of a particular criterion points toward a higher value of contrast intensity, thus in-
dicating the greater importance of the observed criterion for a given multi-criteria problem. In 
contrast, balanced values of a particular criterion point toward smaller relevance of the observed 
criterion for a given multi-criteria problem.

In the fourth step weight coefficients of criteria are determined using additive normalization 
relation:
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 (5)

As the weights of the criteria are determined directly based on the data from the decision 
matrix, the subjectivity of the decision-maker is eliminated, and it can be considered that the 
weight coefficients obtained in this manner are objective.

The Entropy Method was applied to the selected tourism industry indicators and the resulting 
weight coefficients are presented in the Table 2. The weight coefficient of each indicator/criteri-
on represents its relative importance in the decision-making model. 

Table 2. Weighted coefficients values for analyzed tourism industry indicators
Weighted coefficients

It_exp It_receipts It_arrivals It_depart It_rti TT_indGDP TT_indempl
0.105232009 0.195708328 0.1982636 0.167003 0.192848784 0.0552117 0.085732293

Source: Authors’ calculation

In the second step, the multi-criteria assessment was carried out to perform the overall analysis 
of the EU Member States and their rankings according to tourism industry indicators. Two dif-
ferent multi-criteria techniques were applied:

• Multi-Objective Optimization by Ratio Analysis (MOORA);
• a new Additive Ratio Assessment (ARAS).

Since these two methods have different mathematical approaches, in the next step of the anal-
ysis comparative analysis of obtained ranking results of EU Member States will be conducted. 
The MOORA method starts with a ratio system in which each criterion value of an alternative is 
compared with a denominator. Denominator is the representative of all alternatives which relate 
to the given criterion. MOORA is specific because it contains two approaches for determining 
the most acceptable alternative:

• Ratio System Approach, 
• Reference Point Approach. 

In this paper, the first approach in using the MOORA method will be applied. The weight/sig-
nificance of each alternative is determined as the difference between the sum of the revenue and 
expenditure elements of the weighted normalized decision matrix. During the vector normali-
zation, no expenditures are transformed into revenue attributes. 

The MOORA method consists of several steps:
• Setting a target and identifying relevant criterion for evaluating alternatives;
• Based on the available criteria information, correspondingly to the alternatives’ perfor-

mances concerning each of the mentioned criteria, a decision matrix is set;
• MOORA model creation is the process where the performance value of each alterna-

tive, with respect to each criterion, is divided by a certain representative measure of the 
performance value of all alternatives, also with respect to each criterion. It can be seen 
from the example of the following formula (Madić et al. 2015):
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 (6) 

where xij is a dimensionless number between [0,1] and represents the normalized performance 
of the ith alternative on jth criterion.

In the case of revenue criteria, the normalized performance values of the alternatives are 
summed up, while in the case of the cost criteria the normalized performance values of the 
alternatives are subtracted. Accordingly, based on the value of the multi-criteria optimization 
equation, a complete ranking of alternatives can be made. The best-ranked alternative is the one 
with the highest value of the normalized rating, as presented in the formula (7). In this formula, 
n-g represent the number of criteria to be maximized and minimized, respectively. Sometimes, 
decision makers want to give more importance to one criterion compared to the others so the 
following equation is reformulated by considering the weights of criterion, wherein wj is the 
weight of jth criterion.

 (7)

The MOORA method is one of the new multi-criteria decision-making methods. In the first step 
of MOORA application, the elements of the initial decision matrix are normalized, using the 
vector normalisation method, followed by the optimization procedure (Table 3). Normalized per-
formance values of revenue criteria are added. Then, the same procedure is repeated for the cost 
criteria. Finally, the sums for cost criteria are subtracted from the sums for revenue criteria. 

The results of vector normalization for the analyzed indicators (adjusted by weight coefficients) 
of the selected countries are in the Normalized decision matrix column. This is followed by 
an optimization procedure for the values obtained which results are listed in the Optimization 
column (Table 3).

Table 3. Normalized decision matrix and optimization for data in MOORA method

Countries
Normalized decision matrix

Optimization
It_exp It_receipts It_arrivals It_depart It_rti TTindGDP TTindempl

Austria 0.4872 0.8391 0.9237 0.6439 0.8393 0.9468 0.9372 0.585584953
Belgium 0.8699 0.5149 0.2629 0.6809 0.5165 0.3173 0.2692 0.270915379
Bulgaria 0.0774 0.1752 0.2785 0.3490 0.1699 0.0544 0.2219 0.094172723
Croatia 0.0529 0.4167 0.4889 0.1077 0.4508 0.1793 0.3363 0.291725046
Cyprus 0.0674 0.1171 0.1145 0.0788 0.1292 0.0448 0.0575 0.071868175
Czech Republic 0.2087 0.2881 0.3186 0.3796 0.2878 0.1755 0.5207 0.187942296
Denmark 0.3647 0.2984 0.3682 0.4540 0.3291 0.2205 0.1585 0.183195488
Estonia 0.0529 0.0803 0.1017 0.0717 0.0676 0.0298 0.0635 0.049599938
Finland 0.2525 0.1949 0.0997 0.5228 0.1402 0.1510 0.1341 0.044049514
France 1.9039 2.6174 2.7236 1.6280 2.5200 2.9344 3.0945 1.894000658
Germany 3.6920 2.1036 1.1743 5.1774 1.6500 3.7279 7.3152 1.319562344
Greece 0.1251 0.7048 0.8527 0.4306 0.6964 0.4911 1.1586 0.508999555
Hungary 0.1125 0.3166 0.1772 1.1373 0.2574 0.1079 0.5274 0.019804673
Ireland 0.2501 0.5349 0.3242 0.4578 0.2336 0.1961 0.1098 0.184102528
Italy 1.0548 1.6683 1.8266 1.7821 1.8397 3.1472 3.6826 1.346280425
Latvia 0.0308 0.0405 0.0611 0.1151 0.0366 0.0330 0.0783 0.019654098
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Countries
Normalized decision matrix

Optimization
It_exp It_receipts It_arrivals It_depart It_rti TTindGDP TTindempl

Lithuania 0.0496 0.0594 0.0791 0.1139 0.0539 0.0254 0.0601 0.030485418
Luxembourg 0.1147 0.0594 0.0328 0.1010 0.1875 0.0771 0.0375 0.056977043
Malta 0.0179 0.0654 0.0713 0.0321 0.0721 0.0213 0.0628 0.043913958
Netherlands 0.8339 0.7622 0.5620 1.0051 0.6536 0.4223 1.0224 0.417502177
Poland 0.3619 0.5274 0.5725 2.6166 0.5274 0.2995 0.7935 0.004100239
Portugal 0.2136 0.7901 0.4839 0.1230 0.7135 0.4534 0.9288 0.494762528
Romania 0.1599 0.1123 0.3426 1.1180 0.1049 0.0989 0.5310 -0.008768056
Slovakia 0.0982 0.1122 0.0678 0.2168 0.1212 0.0738 0.1635 0.050978274
Slovenia 0.0432 0.1105 0.1124 0.1688 0.1142 0.0507 0.0816 0.052100689
Spain 0.8444 2.5629 2.5645 0.9543 2.8263 2.1045 2.2865 1.796764963
Sweden 0.6468 0.5320 0.2212 1.1896 0.5866 0.3613 0.4277 0.18709042
UK 2.7112 1.9276 1.1806 4.1569 2.1257 2.8239 4.0505 1.115533992

*  Vector normalization of results means that this process includes two steps stages:  
vectors’ length calculation and dividing each of its components by its length.

Source: Authors’ calculation 

The ARAS method is also one of the recent date methods which define the most acceptable 
alternative based on the degree of usefulness of Ui. The steps in the ARAS method are defined 
as follows:

• Determination of the reference point A0, based on the decision matrix, using the previ-
ously defined formula. The specificity of the ARAS method over others is the introduc-
tion of the optimal alternative A0. The performance of the optimal alternative is defined 
based on the preferences of the decision-makers;

• Formation of a normalized matrix, with a normalized reference point value. The nor-
malization used here is either linear or sum method (unlike MOORA method where 
vector normalization is used);

• Formation of weight normalized matrix and weight normalized reference points;
• In the aggregation process, the values   of the weighted normalized matrix for each alter-

native Ai and the reference point A0 are summarized. The overall performance index of 
Si and S0 is obtained, where Si is the total performance index of the ith alternative, and S0 
is the total performance index of the optimal alternative

 (8)

Calculating the level of usefulness:

 (9)

• Ranking of alternatives: alternatives are ranked based on their Ui values   in ascending 
order, with the highest-ranked alternative being the one with the highest Ui value. The 
best-ranked alternative A*

ARS, according to the ARAS method, can be defined using the 
following formula:

 (10)

The results of the described procedure are presented in Table 4.
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Table 4. Normalized decision matrix results, total performance index and level of usefulness
Countries Normalized decision matrix Si UiIt_exp It_receipts It_arrivals It_depart It_rti TTindGDP TTindempl
Austria 0.2281 253.97 0.0139 0.0627 0.0672 0.0019 0.0573 0.2281 32.55
Belgium 0.1273 141.80 0.0248 0.0385 0.0191 0.0018 0.0352 0.1273 18.17
Bulgaria 0.0541 60.25 0.0022 0.0131 0.0203 0.0035 0.0116 0.0541 7.72
Croatia 0.1170 130.31 0.0015 0.0312 0.0356 0.0114 0.0308 0.1170 16.70
Cyprus 0.0448 49.84 0.0019 0.0088 0.0083 0.0156 0.0088 0.0448 6.39
Czech Republic 0.0823 91.60 0.0059 0.0215 0.0232 0.0032 0.0196 0.0823 11.74
Denmark 0.0898 100.00 0.0104 0.0223 0.0268 0.0027 0.0225 0.0898 12.82
Estonia 0.0379 42.16 0.0015 0.0060 0.0074 0.0171 0.0046 0.0379 5.40
Finland 0.0448 49.84 0.0072 0.0146 0.0073 0.0024 0.0096 0.0448 6.39
France 0.7007 780.28 0.0543 0.1957 0.1983 0.0008 0.1719 0.7007 100.00
Germany 0.6018 670.14 0.1052 0.1573 0.0855 0.0002 0.1126 0.6018 85.89
Greece 0.1896 211.10 0.0036 0.0527 0.0621 0.0029 0.0475 0.1896 27.05
Hungary 0.0662 73.72 0.0032 0.0237 0.0129 0.0011 0.0176 0.0662 9.45
Ireland 0.0935 104.16 0.0071 0.0400 0.0236 0.0027 0.0159 0.0935 13.35
Italy 0.5038 560.99 0.0301 0.1247 0.1330 0.0007 0.1255 0.5038 71.90
Latvia 0.0229 25.54 0.0009 0.0030 0.0044 0.0107 0.0025 0.0229 3.27
Lithuania 0.0272 30.26 0.0014 0.0044 0.0058 0.0108 0.0037 0.0272 3.88
Luxembourg 0.0366 40.81 0.0033 0.0044 0.0024 0.0122 0.0128 0.0366 5.23
Malta 0.0548 61.06 0.0005 0.0049 0.0052 0.0383 0.0049 0.0548 7.83
Netherlands 0.1845 205.47 0.0238 0.0570 0.0409 0.0000 0.0446 0.1845 26.33
Poland 0.1416 157.71 0.0103 0.0394 0.0417 0.0005 0.0360 0.1416 20.21
Portugal 0.1767 196.74 0.0061 0.0591 0.0352 0.0100 0.0487 0.1767 25.21
Romania 0.0538 59.95 0.0046 0.0084 0.0249 0.0011 0.0072 0.0538 7.68
Slovakia 0.0331 36.82 0.0028 0.0084 0.0049 0.0057 0.0083 0.0331 4.72
Slovenia 0.0345 38.38 0.0012 0.0083 0.0082 0.0073 0.0078 0.0345 4.92
Spain 0.6545 728.84 0.0241 0.1916 0.1867 0.0013 0.1928 0.6545 93.41
Sweden 0.1257 140.02 0.0184 0.0398 0.0161 0.0010 0.0400 0.1257 17.95
UK 0.5420 603.57 0.0773 0.1441 0.0859 0.0003 0.1450 0.5420 77.35

*  Construction of the linear normalization results: y=(x-xmin)/(xmax-xmin), where y  
is the normalization value, x is the original value, xmax is the maximum original value  
and xmin is the minimum original value.

Source: Authors’ calculation

After forming the normalized decision matrix and applying linear normalization to the values 
of the selected countries indicators (adjusted by weight coefficients) in the Normalized decision 
matrix column are obtained values. The next step in the ARAS method is to determine the val-
ue of the total performance index for each of the alternatives whose values are shown in the Si 
column. The last step of the ARAS method is to calculate the utility level Ui (the quotient of the 
performance index of the i-th alternative and the total performance index of optimal alternative) 
which results are shown in Table 4.

5. COMPARATIVE ANALYSIS OF THE RESULTS 

The results of the conducted multi-criteria assessment using MOORA and ARAS method (both 
based on different mathematical patterns applied for ranking of the alternatives) are presented in 
Table 5. According to those results, based on the current analysed indicators, France is first on 
the list of ranking EU Member States. This fact, doesn’t implies explicitly that France is the best 
example or optimal solution, but it is sure that the French travel industry has well balanced values 
of analyzed indicators. So, it could be a suggested sustainable model for other selected countries.
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Table 5. Ranking EU member states according to MOORA and ARAS methods
MOORA Rank ARAS
France 1.8940 1. France 100.00
Spain 1.7968 2. Spain 93.41
Italy 1.3463 3. Germany 85.89
Germany 1.3196 4. UK 77.35
UK 1.1155 5. Italy 71.90
Austria 0.5856 6. Austria 32.55
Greece 0.5090 7. Greece 27.05
Portugal 0.4948 8. Netherlands 26.33
Netherlands 0.4175 9. Portugal 25.21
Croatia 0.2917 10. Poland 20.21
Belgium 0.2709 11. Belgium 18.17
Czech Republic 0.1879 12. Sweden 17.95
Sweden 0.1871 13. Croatia 16.70
Ireland 0.1841 14. Ireland 13.35
Denmark 0.1832 15. Denmark 12.82
Bulgaria 0.0942 16. Czech Republic 11.74
Cyprus 0.0719 17. Hungary 9.45
Luxembourg 0.0570 18. Malta 7.83
Slovenia 0.0521 19. Bulgaria 7.72
Slovakia 0.0510 20. Romania 7.68
Estonia 0.0496 21. Cyprus 6.39
Finland 0.0440 22. Finland 6.39
Malta 0.0439 23. Estonia 5.40
Lithuania 0.0305 24. Luxembourg 5.23
Hungary 0.0198 25. Slovenia 4.92
Latvia 0.0197 26. Slovakia 4.72
Poland 0.0041 27. Lithuania 3.88
Romania -0.0088 28. Latvia 3.27

Source: Authors’ calculation

Nevertheless, the results of the applied multi-criteria decision-making techniques indicate that, 
even though the same alternative is the best according to both methods, there are differences in 
ranks of other countries in the sample. These differences may be caused by the differences in 
the process of normalization of the decision matrix. As stated, the MOORA method uses vec-
tor normalization while the ARAS method uses linear normalization. The differences can best 
be seen at the bottom of the table. According to MOORA method, the worst-ranked country 
is Romania, while according to ARAS method Latvia is at the bottom of the list. Conversely, 
MOORA method places Latvia at the 26th position, while ARAS method enlists Romania at 20th 
position. It is also interesting to analyse ranking patterns at the top of the table. Consistent with 
the results of the MOORA method, the ranking pattern can be represented as France > Spain > 
Italy, while the ranking pattern with the ARAS method is France > Spain > Germany.

With the intention of examination of the interrelation amid the mentioned EU Member States 
rankings, it is necessary to perform correlation analysis. Comparative analysis of the ranking 
results is conducted using Spearman’s rank-order correlation. Spearman’s rank-order correla-
tion is used to examine the strength of the relationship and the direction of the association be-
tween the obtained rank values for both methods. The correlation analysis is conducted in SPSS 
program, and it can be concluded that there is an extremely strong and positive, statistically 
significant correlation between the two variables (MOORA_rank and ARAS_rank) with the 
Spearman’s rho value of 0.829 (Table 6).
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Table 6. Spearman’s rank-order correlation for MOORA and ARAS ranking values
MOORA_rank ARAS_rank

Spearman’s rho

MOORA_rank

Correlation 
Coefficient 1.000 .829**

Sig. (2-tailed) . .000
N 28 28

ARAS_rank

Correlation 
Coefficient .829** 1.000

Sig. (2-tailed) .000 .
N 28 28

** Correlation is significant at the 0.01 level (2-tailed).
Source: Authors’ calculation

Hence, the research hypothesis is confirmed, the application of different multi-criteria deci-
sion-making techniques on the same dataset and with the same criteria weights doesn’t lead to 
rank-inversion.

6. FUTURE RESEARCH DIRECTIONS

Further research in this area may be directed towards examining the impact of different weight-
ing methods on the ranking of alternatives. It is also possible to consider the inclusion of some 
other tourism indicators.

7. CONCLUSION

Tourism is a sector of great importance for the national economy, especially given its multi-
plier effects. In addition to promoting economic growth and the development of the national 
economy, tourism has numerous direct and indirect impacts. The direct impact is reflected in 
increasing employment, balancing the balance of payments, as well as improving the overall 
standard of living. Also, tourism affects other activities such as agriculture, construction and 
the like. Therefore, adequate assessment of the level of tourism development of a country is 
very important. One of the benefits of the assessment is the determination of the comparative 
position of one country concerning other countries. Nevertheless, tourism represents a sector 
whose effects cannot be easily quantified. Various methodologies have been applied to evaluate 
tourism development on different levels, wherein each of the proposed methodologies has some 
advantages and disadvantages. 

With the intention of offering one possible approach for the assessment of tourism development 
of EU countries, this paper applies two multi-criteria decision-making techniques and provides 
a comparative analysis of the obtained results. Assessment of tourism development was con-
ducted using three-step analysis. In the first step, the Entropy method was applied to the set 
of selected tourism industry indicators. In the second step, two multi-criteria decision-making 
methods (MOORA and ARAS) have been applied to obtain ranking results. In the third step, 
comparative analysis of results was conducted to determine whether the application of different 
multi-criteria methods led to rank inversion. The results of both applied methods indicate that 
Western and Southern European countries have the most developed tourism sector, mainly 
France, Spain and Italy. Additionally, the results of comparative analysis indicate that the appli-
cation of different multi-criteria decision-making techniques on the same dataset and with the 
same criteria weights doesn’t lead to rank-inversion.
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Our study faces some limitations. The results of the research largely depend on the indicators 
selected, and the application of some other indicators may lead to different results. Additionally, 
the criteria weights have a big influence on the rankings of alternatives, hence, the application 
of other methods of weights determination may lead to rank inversion.
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