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District of Bosnia and Herzegovina

Using a Fuzzy Approach Based on

Group Decision Making.

Sustainability 2021, 13, 583.

https://doi.org/10.3390/su13020583

Received: 17 December 2020

Accepted: 7 January 2021

Published: 9 January 2021

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional clai-

ms in published maps and institutio-

nal affiliations.

Copyright: © 2021 by the authors. Li-

censee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and con-

ditions of the Creative Commons At-

tribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Institute for Scientific Research and Development, Brcko District BiH, Bulevara mira 30,
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Abstract: Tourism is an economic activity with great contribution for the development of many
countries. To develop rural areas, tourism is especially important and need to be improved in
these areas. The Government of Brčko District of Bosnia and Herzegovina has decided to have
tourism improvement as one of main objectives in their development strategy focusing on better
conditions for development of tourism. Investments in tourism should be applied to the entire area
of the Brčko District. Since Brčko District mainly consists of rural areas, it is necessary to invest
in rural tourism. The first step of this study was to determine the tourist potential of rural areas.
The determination of rural tourist potential in Brčko District was carried out with the assistance of
the Brčko District Government. For this purpose, the method of expert decision-making was used,
and three experts were selected who evaluated six rural settlements. To obtain results based on
expert evaluation, two multi-criteria methods were used: the Full Consistency Method (FUCOM)
for determining the importance of criteria and the fuzzy Measurement Alternatives and Ranking
according to the COmpromise Solution (MARCOS) method to rank rural settlements in terms of their
tourism potential. The results showed that the settlement of Bijela has the best rural tourist potential,
while the settlement of Grbavica has the least potential. The results obtained by applying this model
showed how rural tourism in Brčko District can be improved. The research model for testing the
tourism potential has shown good results and can be applied in other branches of tourism with some
adaptation to certain branches of tourism.

Keywords: rural tourism; tourism potential; FUCOM method; MARCOS method; expert assessment

1. Introduction

Tourism contributes to economic growth and development of the world economy.
It represents one of the largest industries in the world [1]. In certain geographical regions,
tourism has the effect of increasing employment and it is a very important socio-economic
driver [2]. Especially in rural areas, tourism is a tool for improving these areas because
agricultural activity is unstable and unpredictable [3]. The recession in rural areas is a
general global phenomenon that is the result of industrial revolution, so tourism and
various other activities are becoming important for development of rural areas [4] in order
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to improve these areas. As a result, the importance of the agricultural sector in rural areas
is declining and increasing attention is being paid to tourism [5].

Rural tourism activities require efforts by the local community to attract the attention
of potential tourists to visit the area through event planning [6]. To attract the attention of
tourists, the rural area should possess tourist potential. If the rural area has no potential,
then it is difficult to develop the tourist offer. Before the tourist offer is developed, it is
necessary to research the tourist potential of a certain area.

The focus of this study is tourism rural potential of Brčko District. Within the devel-
opment strategy of Brčko District, it is stated that development of Brčko District should
be based on tourism, agriculture, and entrepreneurship. Brčko District is an independent
administrative unit of Bosnia and Herzegovina located in the northeast of the country.
Brčko District has a tradition of various forms of tourism and very good opportunities for
development of rural tourism. The model for determining the rural tourist potential was
developed on the example of Brčko District.

Criteria for rural tourism potential can be different in natural, cultural, historical,
and socioeconomic [7]. To assess rural tourism potential, it is necessary to apply the
overall approach of evaluating the criteria of tourism potential. Due to the existence of
multiple criteria, this decision problem is performed using the method of multi-criteria
analysis (MCDA). MCDA is used when it is necessary to compare alternatives using certain
criteria [8]. The assessment of rural tourism potential in Brčko District was performed using
a decision-making model based on the application of fuzzy logic. Fuzzy logic is applied
to complex problems that cannot be easily described by traditional mathematical models.
It provides a broader framework compared to classical logic and enables development of
models that reflect human thinking in real problems.

To assess the rural tourism potential, it was necessary to develop a model that al-
lows experts to assess individual alternatives based on the set criteria. Based on these
assessments, the experts assessed the rural tourism potential, looked at their pros and cons
and provided guidelines for improvements to the rural potential in Brčko District. The
significance of this study is that an innovative research model has been created that was
used to examine the rural tourism potential. In previous studies, different approaches
were used to measure tourism potential, a mathematical model for evaluating criterion
weights [7], an assessment of demand for attractiveness of tourism potential [8], estimates
of tourism potential and estimates of discrimination parameters [9], identifying key success
factors, risks and tourism potential in rural and mountainous regions [5], tourist sites for
Geocaching [10], the potential of coastal rural tourism [2], examining the potential for
tourism development in a focused economy [11]. It can be concluded that examining rural
tourism potential through a decision-making model represents a new approach in solving
this problem.

The contribution of this study can be found in a new way of evaluating tourism
potential using expert assessments and using fuzzy logic. The model was used to evaluate
rural tourism potential and to determine the strengths and weaknesses of individual rural
tourist settlements. The application of a new approach based on the principles of sustain-
ability will enable the improvement of rural tourism, while respecting the responsible use
of natural resources and the preservation and nurturing of culture and tradition in the
observed areas. All this aims to strengthen rural areas through tourism development. In
addition, the guidelines were provided for improving rural tourism potential in Brčko
District. The obtained research results interpret the current state of rural tourism potential
in Brčko District and provide the necessary information to improve the tourist offer. This
research will serve the rural settlements in Brčko District to look at the current tourism
offer and to improve the tourist offer by implementing the guidelines obtained in this
research. The research will also support managers of certain tourism capacities to improve
their business. With development of the tourism offer, it will influence the development of
the entire local community.

The aims of this study are focused on:



Sustainability 2021, 13, 583 3 of 23

(1) Create a model for measuring rural tourism potential
(2) Examine the current situation regarding the tourist offer
(3) Rank rural tourism potentials in Brčko District
(4) Provide guidelines for improving the tourist offer in Brčko District.

In addition to the Introduction, this paper consists of five sections. The second section
provides a theoretical framework for examining tourism potential, presents the rural tourist
potential of the Brčko District, and reviews the previous work in determining the tourist
potential and attractiveness of certain locations. The third section of the paper explains
the research methodology, the research model, the fuzzy methods used and the way the
data were collected for the purposes of this study. In the fourth section, the results of
examination of rural tourism potential are presented using a model and fuzzy approach.
In the fifth section of the paper, the research results are examined, and the obtained results
are discussed. In addition, this section provides guidelines for improving rural tourism
potential in Brčko District. In conclusion, the most important results, shortcomings of this
study and guidelines for future research are given.

2. Literature Review
2.1. Rural Tourism

Rural tourism is a form of tourism in rural areas within the natural environment
where tourists are offered certain services and activities [12], in order to develop rural
settlements and improve the living standard of the population in these settlements. Two
characteristics of rural tourism are: it employs the population of rural areas and uses the
existing rural infrastructure and resources as a tourist offer [13]. Tourism is a driver of rural
development. Tourism in rural settlements provides certain benefits for the local economy,
namely employment opportunities in the tourism and traditional sector, opportunities
for income growth, creating a new market for local products, reviving local culture and
strengthening local pride [14]. Rural tourism supports the preservation of local identity,
tradition, and customs [15]. The development of tourism in rural settlements also affects
other sectors such as agriculture, food production, local products in the form of handicrafts
which can contribute to the well-being of the entire local community [16].

However, rural tourism is sometimes not the best solution for development of these
areas. The application of rural tourism can affect the reduction of income, instability in
business, the realization of low incomes, etc. [5]. Therefore, it is necessary to work on
the promotion of all activities in rural areas, where tourism is an addition to existing
activities in rural areas. In development of rural tourism, it is necessary to approach in a
systematic way and conduct a common policy of development of rural settlements through
tourism [13]. By applying this approach, rural tourism can contribute to the development
of local areas. It should be noted that rural tourism is not a substitute for agriculture, but
an upgrade of the existing business among rural residents [15].

Rural tourism encompasses holistic rural activities such as: agricultural production,
promotion of rural lifestyle and rural facilities to attract people from urban and rural
areas [17]. Therefore, rural tourism is becoming increasingly popular with the urban popu-
lation and it is becoming an alternative to mass tourism [18]. What sets rural tourism apart
from other forms of tourism is that it attracts tourists by offering a peaceful environment
and nostalgia for old ways of life [19]. Rural tourism attracts those tourists who are looking
for emotional experiences. In rural tourism, the starting point should be intercultural
interaction and a way to bring the rural way of life closer to tourists. Tourists will thus not
only be passive consumers and thus social capital in tourism will be developed [20].

Sometimes rural tourism is equated with farm tourism, but rural tourism is not just
farm accommodation [21]. When conducting rural tourism, tourists will get acquainted
with the rural way of life [22], but they will also get acquainted with other tourist products
available to the rural community. Increasing attention in rural tourism is paid to historic
buildings, traditional rural folklore, nature, and landscape [23]. Therefore, rural tourism
is a broader term than farm tourism and includes other tourism products offered in rural
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areas. Farm tourism should be an integral part of the rural tourism offer, but this form of
tourism is not the only form of tourism. In rural areas, there are other forms of tourism such
as: green tourism, mountain tourism, gastronomic tourism, equestrian tourism, hunting
tourism and other forms of tourism [24]. Therefore, when evaluating rural tourism, it is
necessary to apply a holistic approach and include all the factors that are key to the success
of this type of tourism.

2.2. Tourism Potential

Assessing the tourism potential of a particular area should be the first action carried
out in the tourism planning process [9]. Tourism potential refers to the ability of a particular
location to attract and receive tourists and to be attractive to tourists [7]. Tourism potential
is defined as the sum of resources possessed by a particular local community that can
be transformed into tourism offerings and tourism products [25]. To a large extent, the
attractiveness of the local community is determined by climate, hydrographic objects, flora,
fauna, and landscape [26]. All this affects the tourism potential. If a rural settlement has an
attractive tourism offer, it has greater tourism potential and vice versa. Attractiveness of
the tourism offer is a term that refers to the tourism potential [7] and is one of the most
important factors for determining tourism potential.

The tourism potential also depends on investments in hotels, restaurants, and other
tourist facilities, and it is necessary to connect tourism with other branches of the econ-
omy [27]. To determine the tourism potential, it is necessary to include other factors, not
only available resources. Operational factors in tourism are also a problem when deter-
mining tourism potential [7]. If a local community has potential resources for tourism
development, it does not mean that they will be used. Tourism potential can be realized
only when the tourist image of that local community is created, when problems are solved
in terms of policy, investment, and coordination with other activities [28].

To use the tourism potentials and realize the competitive advantages of a certain
tourist location, it is necessary the offered tourist experience to be more attractive than
other tourist locations [29]. Each local community has certain tourism potentials, but this
potential needs to be identified and determined on which to build the tourist offer of that
local community. To build a tourist offer using tourist potential, it is first necessary to
identify the attractiveness of this location for tourists. When tourists are faced with the
complexity of choosing tourist offers, they will choose the one that has better resources
whose offer is more attractive to them [15]. To succeed in the market, it is necessary to
strategically assess and manage their attractiveness in order to make it more attractive than
competing locations [8].

Therefore, the right information about tourism potential will contribute to devel-
opment of the local community because it will be possible to use the human and social
capital of the area, and residents will make certain profits and improve the living standards
of the population in the area [30]. Based on that, in order to build the tourism offer, it
is necessary to determine the tourism potential and determine the attractiveness of that
location for tourists.

2.3. Multicriteria Approach in the Examination of Tourism Potential

To determine the tourism potential of a certain tourist location, it is necessary to apply
an interdisciplinary approach and include various criteria by which it would be evaluated.
Due to the existence of several criteria according to which the examination of tourism
potential is performed, the MCDA methods were used in this study. The use of MCDA
methods in tourism is widely accepted and various methods have been used.

Liaghat et al. [31] used the AHP method to investigate which location in Malaysia has
the best tourism potential for building a tourist resort. Zhou et al. [32] used the hybrid AHP
method to assess the competitiveness of individual tourist destinations in West Virginia.
Wang et al. [33] used the fuzzy comprehensive evaluation method and the AHP method
to assess the tourism potential of Hongshan Zoo in China. Do and Chen [34] applied
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fuzzy AHP (FAHP) to determine the weight of criteria and sub-criteria of tourism potential
in Vietnam. Oh, et al. [35] took the Delphi and AHP methods to assess the interstate
competitiveness of tourist destinations to determine the tourism potential.

Lin and Lu [36] combined the fuzzy Delphi method together with the fuzzy ANP
(FANP) method to determine the tourism potentials of sustainable ecotourism at Yangshan
Ecological Park in Kinmen. Peng and Tzeng [37] used a hybrid-modified multiple attribute
decision-making (MADM), based applying the decision-making trial and evaluation labora-
tory (DEMATEL) technique to build network relationship maps and to determine weights
using the ANP method together with the target Multi-Criteria Optimization and Compro-
mise Solution (VIKOR) built a model for determining the tourist potential and improving
industrial heritage tourism.

Zhang et al. [38] used TOPSIS and entropy methods to assess the competitiveness of
tourism potentials of the Yangtze River Delta region in China. Ilban and Yıldırım [39] mea-
sured tourism potential in 15 countries using the TOPSIS method. Botti and Peypoch [40]
applied the ELimination and Choice Expressing REality (ELECTRE) method to examine
the potential of tourist destinations to strengthen competitiveness in Hawaii. Huang and
Peng [41] developed the Fuzzy Rasch model to examine the tourism potential of destina-
tion competitiveness in nine Asian countries using the TOPSIS method. Lopes et al. [42],
based on the method of The Preference Ranking Organization METHod for Enrichment of
Evaluations (PROMETHEE), and examined the competitiveness of tourist destinations in
determining the tourism potential in Portugal.

Ullah, et al. [2] examined Pakistan’s tourism coastal potentials using a checklist of
grouped physical and human factors observed through weighted parameters of the fuzzy
logical decision matrix. Zhu et al. [43] conducted the multi-hierarchy evaluation model
(MHEM) and the entropy method to determine the weight of criteria to determine the
tourism potential and attractiveness of 16 cities within the Yangtze River Delta in China.
Carayannis, et al. [44] used the Measuring attractiveness through a categorical-based
evaluation (MACBETH) technique method to create a consistent tourism destination rating
index to improve the competitiveness of tourism potentials in Portugal. Puška et al. [22]
combined the methods Additive Ratio ASsessment (ARAS), CRiteria Importance Through
Intercriteria Correlation (CRITIC) and Full Consistency Method (FUCOM) to examine the
sustainable rural tourism potential in Brčko District. Based on the review of works, it can
be concluded that MCDA methods can be used in determining the tourist potential.

2.4. Rural Tourism Potential of Brčko District

The existing and potential tourism offer affects development of rural areas. Rural
tourism is experiencing increasing demand in many developed and developing coun-
tries [33]. Brčko District has an area of 494.96 km2, of which 95% of the total territory falls
under the rural area [15]. Therefore, development of tourism in these areas needs to be
based on rural tourism. Brčko District area provides an opportunity for improvement
and development of the following types of tourism that can be represented in rural areas:
hunting tourism, excursion, mountain, ecological, agritourism, cultural, spa, event, histori-
cal, religious tourism and gastronomic tourism. This is due to the favorable geographical
position and natural conditions available in Brčko District.

Brčko District is located in northeastern Bosnia and Herzegovina (Figure 1). The
geographical position of Brčko District is very favorable, and it is necessary to use this
position for development of tourism. This area abounds in various possibilities due to
cultural and tourism potentials. With its specificity, diversity, rich history, and tradition,
Brčko District has great tourism potentials, but these potentials have not been used in
an adequate way. Thus, it is necessary to turn these potentials into a tourism product.
Therefore, in cooperation with the Government of Brčko District, an assessment of rural
tourism potentials was made to develop these rural areas. Applying this approach, it is
possible to assess the rural tourism potential in other parts of Bosnia and Herzegovina and
thus improve rural tourism in this country.
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In the rural areas of Brčko District, the number of events of different character based
on historical, cultural, and religious heritage is increasing. The area of Brčko District has
potential opportunities for rural tourism as a supplementary activity, because in addition
to regular agricultural activities, tourists can be provided with the activities and events
focused on the promotion of tradition, gastronomy, and customs. According to Ðurić
and Ćejvanović [45], development of rural tourism in Brčko District should be based on:
recreational and educational facilities, sports and recreational facilities and gastronomic
offer. The territory of Brčko District has ideal conditions for growing some types of fruit,
and some of the specific types of tourism could be developed [46] such as wine tourism or
gastronomic tourism. Gastronomic (food) tourism is often a tool for the sustainability of
rural areas [47].

Rural tourism is associated with ecotourism, cultural tourism and agritourism [48]
and it is necessary to examine all factors that affect development of rural tourism potential.
The rural areas of Brčko District have certain potential for development of these types of
tourism and have natural resources, multiethnic cultural tradition, and ideal conditions for
growing certain varieties of fruit as well as for growing other agronomic species. Based on
that, it can be concluded that there are real conditions for development of rural tourism in
Brčko District. It is necessary to investigate the potential for development of rural tourism
in Brčko District. Six rural settlements in Brčko District were used in this study.

Gornji Zovik (A1) is located in the southeastern part of Brčko District. This rural
settlement has a variety of natural resources. Above this settlement is the Granaš elevation,
which offers the possibility of mountain tourism. Nearby is the Wedding Cemetery, with
twenty-nine “stećak” tombstones [15]. In this settlement, “Zovicko ljeto” and “Dani zove”
are organized on an annual basis. Razljevo (A2) is located in the eastern part of Brčko
District. In this village there is a traditional house which is equipped with traditional
objects. Every year there is a traditional fair, folklore festival and traditional cauldron
festival (gastronomic competition). The Šutica mill is located near Ražljevo.

Maoča (A5) is located in the southern part of Brčko District below the Majevica
Mountain. The building of the Nožinaga mosque and the Dovište site are well known
by their tradition where prayers for rain during dry days are performed. The area above
Maoča is attractive for mountain tourism. The traditional manifestation “Trešnjarevo” is
held in this village annually. Bijela (A6) is located at the confluence of the rivers the Bijeli
Potok and the Tinja. There are two old mills in this settlement. The Beg Tower National
Monument is very famous. Above Bijela, the forest slopes rise where Katina Cave and
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Dark Cave are located. Above Bijela is the hill Kukavičluk and this terrain is attractive for
mountain tourism [22].

3. Research Methodology

The methodological framework for the assessment of rural tourism potentials was
implemented through three phases (Table 1).

Table 1. Research methodology.

Research Phases Research Steps

Research phase

- Decision on research of rural tourist potential in Brčko District
- Appointment of experts
- Selection of criteria for determining rural tourism potential
- Determining a sample of 6 rural settlements

Determining weight criteria and
evaluating alternatives

- Forming a survey questionnaire
- Assessment of weight criteria by experts
- Assessment of rural tourism potentials by experts
- Creating an initial decision matrix

Ranking alternatives
- Application of the FUCOM method in determining the weighting criteria
- Application of the fuzzy MARCOS method in ranking of alternatives
- Examination of the obtained results

The first phase was the research phase. At this stage, a decision was made to assess
the rural tourism potential in Brčko District. The assessment of the rural tourist potential
was done in cooperation with the Government of Brčko District of Bosnia and Herzegov-
ina. According to their developmental strategy, the focus is on strengthening agriculture,
economy, and tourism. Since 95% of Brčko District’s area is rural, it was necessary to
assess the tourism potential of the area, to provide guidelines for improving tourism in
Brčko District. Expert decision-making was used in this research. In cooperation with
the Brčko District Government and their Department of Tourism, potential experts were
identified. As criteria for the selection of these experts, we used their experience in the
field of rural tourism, knowledge of rural areas of Brčko District and the possibility of
participating in this research, due to the situation caused by the COVID-19 virus. From
the total number of experts proposed by the Department of Tourism, three experts were
selected to assess the rural tourism potential. The first expert (DM1) was selected in the
field of rural development, the second (DM2) and the third expert (DM3) were selected in
the field of tourism. All selected experts have many years of experience and have worked
on several projects in the field of tourism. After the experts were selected, the criteria
and alternatives to be used in this research were selected. This was done by applying
panel research. First, a desk research was performed analyzing previous works to identify
the criteria to be used in this study. These are the following papers: Do and Chen [34],
Zhou [18], Zhou, et al. [32], Mikulić, et al. [49], Topolansky Barbe, et al. [29], Peng and
Tzeng [37], Yan et al. [7] and Puška et al. [22]. Four main criteria were selected: natural
resources (C1), culture (C2), social factors (C3) and economic factors (C4) (Table 2). Each of
these criteria were broken down into an equal number of sub-criteria.

Once the criteria were determined it was necessary to select the alternatives to be used
in this research. A basic set of surveys was formed, including 59 rural settlements. Based
on the documents available to the Department of Tourism, the number of rural settlements
was first reduced to 14, and these settlements were analyzed in detail. At the end, 6 rural
settlements were selected with the best predisposition to perform rural tourism. Six rural
settlements form a sample in this study that represent six alternatives, namely: Gornji Zovik
(A1), Ražljevo (A2), Brezovo Polje (A3), Grbavica (A4), Maoča (A5) and Bijela (A6). Based
on the criteria and alternatives, a research model was formed (Figure 2). In cooperation
with the Government of Brčko District, a visit of experts to these areas was organized
to determine which tourist resources these areas have at their disposal. As part of the
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visits, the experts conducted interviews with the local population and received additional
information on the rural tourism potential of these areas.

Table 2. Criteria for determining rural tourism potential.

Id Criteria Description

C1 Natural resources
represent the totality of geographical characteristics available to a particular
community, which is determined by the climate, aquatic, flora and fauna and
natural heritage of that location.

C2 Culture represents a set of values, beliefs, behaviors, and symbols such as tradition,
customs, historical monuments, art, etc. which is used as a tourist product.

C3 Social factors is the wealth of human resources available to a particular local community and
which relate to age, education, employment, etc. at the local community

C4 Economic factors
are the economic resources of a certain local community and concern the
existing economic infrastructure and the existence of domestic products that
are attractive to tourists
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The second phase of the research dealt with determination of the weight of the
criteria and the evaluation of alternatives by experts. When the criteria and alternatives
were selected, a survey questionnaire was created based on these activities. The survey
questionnaire consisted of two parts. The first part of the survey questionnaire was
intended to assess the weights of criteria and sub-criteria. The second part of the survey
questionnaire was intended to assess alternatives. The first part of the questionnaire was
filled out by the experts. First, they ranked the criteria or sub-criteria according to the
importance that they perceived. Then the criterion that has the greatest significance was
assigned a value of 1, while the other criteria were assigned a value up to 9, with the
proviso that it is possible to give values with a decimal number. The higher the value of
a particular criterion, the less important it is. The second part of the questionnaire was
completed by the experts by providing linguistic values for certain alternatives ranging
from very poor (VP) to very good (VG), using a seven-point scale (Table 3). After the data
were collected from the experts, an initial decision matrix was formed. The initial decision
matrix was the first step in applying the MCDA method.
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Table 3. Criteria for determining rural tourism potential.

Linguistic Variable Fuzzy Numbers

Very poor (VP) (0, 0, 1)
Poor (P) (0, 1, 3)

Medium poor (MP) (1, 3, 5)
Medium (M) (3, 5, 7)

Medium good (MG) (5, 7, 9)
Good (G) (7, 9, 10)

Very good (VG) (9, 10, 10)

The third phase of the research was concerned with ranking of alternatives. Before
ranking alternatives, it was necessary to determine the weights of the criteria using the
FUCOM method. The reason for using the FUCOM method to determine the weight
of the criteria is because this method has certain advantages over other methods used
from the aspect of expert examination [50]. The experts only needed to assign a value
of 1 to the criterion that is most important in their opinion, while the other criteria are
assigned a value of up to 9 depending on the importance of that criterion for experts.
The greater the importance of a criterion, the closer the value for that criterion will be to
1 and vice versa. This has simplified the collection of data by experts. The steps of the
FUCOM method are presented in the next subsection. Once the weights of the criteria
were determined, the alternatives were ranked using the fuzzy Measurement Alternatives
and Ranking according to the COmpromise Solution (MARCOS) method. The reason the
fuzzy approach was applied one can be found in the fact that the values for evaluating
alternatives were presented in the form of linguistic values. Therefore, it was necessary
to apply the fuzzy version of the MARCOS method. The fuzzy MARCOS method is just
one of several methods that could be used as the primary method in the research. The
reason why the fuzzy MARCOS method was chosen, and no other methods, is that through
the application so far, this method has shown that its results are concisions from other
methods [51]. However, the results given by this method are compared with the results
given by other fuzzy methods, and thus the results given by this method will be confirmed
or refuted. The steps of the fuzzy MARCOS method are presented in the next subsection.
After the ranking of the alternatives was determined, the obtained results were examined.
The results obtained using the fuzzy MARCOS method were first compared with other
selected methods, and then the sensitivity of the ranking of alternatives to changes in the
weight of the criteria was performed.

3.1. FUCOM (FUll COnsistency Method) Method

The FUCOM method was developed by Pamučar, et al. [50]. The FUCOM method is
used to determine the weight of the criteria. The FUCOM method compares established
criteria in pairs and performs the validation of results by deviating from the maximum con-
sistency [51]. Using this method subjectivity in the decision-making process is reduced [52].
This method, in relation to other methods for determining the subjective weights of criteria,
has the main advantages: reduced number of pairs to compare, consistency in comparing
criteria and contributing to rational judgment [53].

The FUCOM method is implemented using the following steps [50]:

Step 1. Ranking of criteria/sub-criteria using expert evaluation.

Step 2. Determining the vector of comparative significance of the evaluation criteria.

Step 3. Defining the constraints of a nonlinear optimization model. The values of the
weighting coefficients should satisfy two conditions, namely [54]:

- Condition 1. The ratio of weight coefficients is equal to the comparative signif-
icance between the observed, the condition is met when: wk/wk+1 = ϕk/(k+1)

- Condition 2. The final values of the weighted coefficients should satisfy the
condition of mathematical transitivity, i.e., ϕk/(k+1) × ϕ(k+1)/(k+2)=ϕk/(k+2)
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Step 4. Defining a model for determining the final values of the weighting coefficients of
the criteria [55].

Step 5. Step 5. Solving the model and obtaining the final weight of the criteria/sub-criteria
(w1, w2, . . . , wn)

T

3.2. Fuzzy Measurement of Alternatives and Ranking According to COmpromise Solution
(MARCOS) Method

The MARCOS method was developed by the authors Stević, et al. [56]. The MARCOS
method uses a defined relationship between alternatives and the reference values of those
alternatives that represent ideal and anti-ideal solutions. Determining the final order using
the MARCOS method is done based on the utility function [57]. The value of the utility
function of the alternative is obtained in relation to the ideal and anti-ideal solution. The
best alternative is the one that is closest to the ideal solution and at the same time the
furthest from the anti-ideal solution [53]. The Fuzzy MARCOS method consists of the
following steps [58]:

Step 1. Forming an initial fuzzy decision matrix.

Step 2. Extension of the initial fuzzy decision matrix. In this step, the initial matrix is
expanded with the anti-ideal (AAI) and ideal solution (AI). The anti-ideal solution
(AAI) is obtained by applying the following expression:

AAI = min
j

xij if j ∈ B and max
j

xij if j ∈ C (1)

The ideal solution (AI) is obtained using the following expression:

AI = max
j

xij if j ∈ B and min
j

xij if j ∈ C (2)

where B represents benefit criteria that need to be maximized, while C represents
cost criteria that need to be minimized [59].

Step 3. Normalizing the initial fuzzy decision matrix. Normalization is performed using
the following expressions depending on the criterion in question:

ñij =
(

nl
ij, nm

ij , nu
ij

)
=

(
xl

id
xu

ij
,

xl
id

xm
ij

,
xl

id

xl
ij

)
i f j ∈ C (3)

ñij =
(

nl
ij, nm

ij , nu
ij

)
=

(
xl

ij

xu
id

,
xm

ij

xu
id

,
xu

ij

xu
id

)
i f j ∈ B (4)

where l is the first fuzzy number, m is the second fuzzy number and u is the third
fuzzy number.

Step 4. Aggravation normalized decision matrix. The aggravation of the normalized
decision matrix is done using the following expression:

ṽij =
(

vl
ij, vm

ij , vu
ij

)
= ñij ⊗ w̃j =

(
nl

ij × wl
j, nm

ij × wm
j , nu

ij × wu
j

)
(5)

Step 5. The calculation of Si matrix implies the sum of the values by the alternatives
including the anti-ideal and ideal solution by the following expression:

S̃i =
n

∑
i=1

ṽij (6)
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Step 6. Calculation of the degree of usefulness of Ki in relation to the anti-ideal and ideal
solution using the following expression:

K̃−i =
S̃i

S̃ai
=

(
sl

i
su

ai
,

sm
i

sm
ai

,
su

i

sl
ai

)
(7)

K̃+
i =

S̃i

S̃id
=

(
sl

i
su

id
,

sm
i

sm
id

,
su

i

sl
id

)
(8)

Step 7. Calculation of the fuzzy matrix T̃i using the following expression:

T̃i = t̃i =
(

tl
i , tm

i , tu
i

)
= K̃−i ⊕ K̃+

i =
(

k−l
i + k+l

i , k−m
i + k+m

i , k−u
i + k+u

i

)
(9)

Determining the fuzzy number D̃ using the following expression:

D̃ =
(

dl , dm, du
)
= max

i
t̃ij (10)

Step 8. De-fuzzify of fuzzy numbers using the following expression:

d fcrisp =
l + 4m + u

6
(11)

Step 9. Determining the utility function f
(

K̃i

)
through the aggregation of utility func-

tions according to the anti-ideal solution (a) and the ideal solution (b).

• Utility function according to the anti-ideal solution

f
(

K̃+
i

)
=

K̃−i
d fcrisp

=

(
k−l

i
d fcrisp

,
k−m

i
d fcrisp

,
k−u

i
d fcrisp

)
(12)

• Utility function according to the ideal solution

f
(

K̃−i
)
=

K̃+
i

d fcrisp
=

(
k+l

i
d fcrisp

,
k+m

i
d fcrisp

,
k+u

i
d fcrisp

)
(13)

Step 10. Calculation of the final utility function:

f (Ki) =
K+

i + K−i

1 +
1− f (K+

i )
f (K+

i )
+

1− f (K−i )
f (K−i )

; (14)

Step 11. Ranking alternatives. The best alternative is the one with the highest value, while
the worst is the alternative with the lowest value.

4. Results

Before evaluating the alternatives used in the research, the weights of the criteria
were determined. The weights of the criteria and sub-criteria were performed by filling
in the first part of the survey questionnaire by experts. The experts first determined the
weights for the main criteria and then for the sub-criteria. When evaluating the main
criteria, experts 2 and 3 gave the greatest importance to criterion C1, while expert 1 gave
the greatest importance to criterion C3. Other criteria were ranked, and their values
determined (Table 4).
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Table 4. Assessment of weights of main criteria.

Expert 1
C3 (best criterion)

C3 C4 C1 C2
1 1.8 2.0 2.6

Expert 2
C1 (best criterion)

C1 C2 C3 C4
1 1.2 1.3 1.3

Expert 3
C1 (best criterion)

C1 C2 C3 C4
1 1 1.2 1.5

By applying the steps of the FUCOM method, weights were obtained based on the
evaluation of individual experts (Table 5). By applying the arithmetic mean, the final
weights of the criteria were obtained. Criterion C1 is of the greatest importance for experts,
followed by criterion C3 and criterion C4. Based on the obtained results of the weight of
the main criteria, it can be concluded that criteria C1 and C3 have similar importance while
criteria C2 and C4 have less importance compared to the first two criteria.

Table 5. Criteria weight values.

Expert 1 C1 C2 C3 C4
0.2299 0.2117 0.3218 0.2366

Expert 2 C1 C2 C3 C4
0.2947 0.2376 0.2339 0.2339

Expert 3 C1 C2 C3 C4
0.2689 0.2689 0.2366 0.2256

Final weights C1 C2 C3 C4
0.2645 0.2394 0.2641 0.2320

After determining the weights of the criteria, the experts determined the weights of
the sub-criteria in the same way. They first determined which sub-criterion is the most
important in their opinion and ranked the other criteria according to importance. Then,
they determined the vector of comparative significance of these sub-criteria. Using the steps
of the FUCOM method, the weights of all the criteria for each expert were established and
the final weights were determined using the arithmetic mean (Table 6). Sub-criterion C12
has the greatest importance in criterion C1, sub-criterion C21 has the greatest importance
in criterion C2, sub-criterion C34 has the greatest importance in criterion C3, while sub-
criterion C43 has the greatest importance in criterion C4.

Table 6. Weights of sub-criteria based on expert assessment.

Expert 1

C11 C12 C13 C14

Expert 1

C21 C22 C23 C24
0.2378 0.3043 0.2341 0.2238 0.3043 0.2238 0.2378 0.2341

C31 C32 C33 C34 C41 C42 C43 C44
0.2355 0.2252 0.2285 0.3108 0.2439 0.2293 0.3073 0.2195

Expert 2

C11 C12 C13 C14

Expert 2

C21 C22 C23 C24
0.2171 0.3040 0.2451 0.2338 0.2356 0.2283 0.2968 0.2394

C31 C32 C33 C34 C41 C42 C43 C44
0.2394 0.2356 0.2283 0.2968 0.2254 0.2428 0.3156 0.2162

Expert 3

C11 C12 C13 C14

Expert 3

C21 C22 C23 C24
0.2366 0.3076 0.2229 0.2330 0.2402 0.3074 0.2329 0.2196

C31 C32 C33 C34 C41 C42 C43 C44
0.2298 0.2298 0.2370 0.3034 0.2387 0.2161 0.3199 0.2253

Final
weights

C11 C12 C13 C14
Final

weights

C21 C22 C23 C24
0.2305 0.3053 0.2340 0.2302 0.2600 0.2532 0.2558 0.2310

C31 C32 C33 C34 C41 C42 C43 C44
0.2349 0.2302 0.2313 0.3037 0.2360 0.2294 0.3143 0.2203
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After determining the importance of certain criteria and sub-criteria, the experts
evaluated the rural settlements in Brčko District that were taken as alternatives. Experts
assessed rural settlements using linguistic values (Table 7). Since the estimates of rural
settlements are given in the form of linguistic values, it was necessary to transform them
into numerical values using the affiliation function (Table 4). After this step, the experts’
assessments were harmonized by applying the arithmetic mean. In this way, a collective
decision matrix was formed, which is the first step in the implementation of MCDA
methods. The second step in applying the fuzzy MARCOS method was to expand the
initial decision matrix with ideal and anti-ideal solutions (expressions 1 and 2). The third
step was to normalize the initial decision matrix. Since all criteria and sub-criteria are of
the benefit type, expression 3 was used. The fourth step of the fuzzy MARCOS method
was to make the normalized extended decision matrix difficult. In this step, the values of
the normalized decision matrix were multiplied by the corresponding weights.

Table 7. Assessment of tourist potential of rural settlements in Brčko District.

DM1 C11 C12 C13 C14 C21 C22 C23 C24 C31 C32 C33 C34 C41 C42 C43 C44

A1 MG G MG M MP P MP MP P P MP P M MG M VG
A2 M MG M M MG MG G MG P P MP MP G MG MG VG
A3 M MG G MP G MG G MG MP MP MP P MG MG G VG
A4 M MP MP MP M MP MP M M MP MP MP MG M M VG
A5 M MG MG MG M MG MG VG MP P MP P MG M MP P
A6 MG M G MG VG G VG VG M MP MP M MG MG G VG

DM2 C11 C12 C13 C14 C21 C22 C23 C24 C31 C32 C33 C34 C41 C42 C43 C44

A1 MG MG G MG M M MG MG P P MP MG MP M MG M
A2 M MP MP M MP MG M M M M MP M M M M MG
A3 MG M MG M M M MG MG MP MP MP MG M MG MG G
A4 MP MP P MP MP MP MP MP MP MP M MP MG MG MP G
A5 M MP M M M M M M M M MG MP MG G M MG
A6 MG MG MG M MG M G G MP MP M M M M MG G

DM3 C11 C12 C13 C14 C21 C22 C23 C24 C31 C32 C33 C34 C41 C42 C43 C44

A1 MG MG G MG MG MG MG MG MP MP M G M M G M
A2 MP MG M MG M M MG MG M MG MG MG MG MG MG MG
A3 M M MG M M MG MG M M M M G MG MG G G
A4 M M MP M MP M M M MG MG MG M MG MG M G
A5 M M MG M M MG MG M MG M MG M MG MG MG M
A6 MG M MG M M M G G M M M MG MG M G G

The fifth step was to calculate the Si matrix to determine the sums of values of the
alternatives including the ideal and anti-ideal solution (Table 8). Based on the Si matrix,
the utility levels were calculated, which was the step 6 in the fuzzy decision matrix. These
degrees of utility were calculated in relation to the anti-ideal and ideal solution. The
seventh step of the fuzzy MARCOS method was to calculate the fuzzy matrix T̃i. This
was done by adding the appropriate members of the fuzzy numbers with the degree of
usefulness and in relation to the anti-ideal and ideal solution.

Table 8. Calculation of the matrix Si, the degree of utility and the fuzzy matrix T̃i.

Si Ki
− Ki

+ T̃i

Ideal 0.59 0.81 1.00 0.59 1.00 1.70 0.91 1.97 1.93

A1 0.40 0.61 0.83 0.40 0.76 1.41 0.62 1.50 1.60 1.02 2.26 3.01
A2 0.41 0.64 0.86 0.41 0.79 1.47 0.64 1.56 1.66 1.05 2.35 3.13
A3 0.46 0.69 0.90 0.46 0.85 1.53 0.72 1.69 1.73 1.18 2.54 3.27
A4 0.30 0.53 0.75 0.30 0.65 1.28 0.46 1.29 1.45 0.76 1.94 2.74
A5 0.39 0.62 0.84 0.39 0.77 1.44 0.61 1.51 1.63 1.01 2.28 3.07
A6 0.52 0.74 0.94 0.52 0.92 1.60 0.81 1.82 1.81 1.33 2.75 3.42 df crisp

Anti-ideal 0.19 0.41 0.64 0.19 0.51 1.09 0.30 1.00 1.24 max 1.33 2.75 3.42 2.62
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To determine the utility function, it was necessary to identify the value of df crisp in the
step 8. This value was obtained by determining the maximum values of the fuzzy matrix
T̃i and by de-fuzzify these maximum values. In step 9, the utility function was calculated
by relating the utility function to the df crisp value (Table 9). After this step, the utility level
and the utility function are de-fuzzify to calculate the final utility function.

Table 9. Calculation of function of the degree of usefulness and de-fuzzify of indicators.

Alternative f(K̃
−
i ) f(K̃

+
i ) dK̃

−
i dK̃

+
i df(K̃

−
i ) df(K̃

+
i )

A1 0.24 0.57 0.61 0.15 0.29 0.54 0.809 1.371 0.523 0.309
A2 0.24 0.59 0.63 0.16 0.30 0.56 0.841 1.424 0.543 0.321
A3 0.27 0.64 0.66 0.18 0.33 0.58 0.902 1.532 0.584 0.344
A4 0.18 0.49 0.55 0.11 0.25 0.49 0.699 1.179 0.450 0.267
A5 0.23 0.58 0.62 0.15 0.29 0.55 0.816 1.380 0.526 0.311
A6 0.31 0.70 0.69 0.20 0.35 0.61 0.970 1.653 0.630 0.370

The step 10 in the fuzzy MARCOS method was to determine the final utility function
that was the basis for ranking alternatives. The values obtained by the final utility function
represent the final value obtained using the fuzzy MARCOS method (Table 10). The step
11 was applied by ranking the alternatives based on the final utility function.

Table 10. Final reasults.

Alternative Ki Rank

A1 0.525 5
A2 0.572 3
A3 0.673 2
A4 0.378 6
A5 0.534 4
A6 0.797 1

The results obtained using a combination of FUCOM and fuzzy MARCOS methods
and based on expert decision-making have shown that the best rated alternative is A6,
followed by alternative A3, while the worst rated alternative is A4. To confirm these results,
they were tested.

5. Examination of Results and Discussion
5.1. Examination of Results

The results were examined within two steps. The first step was focused to examine
how other fuzzy methods rank alternatives and whether this ranking order differs from the
ranking order obtained using the fuzzy MARCOS method. The second step was to examine
how a change in the weight of the sub-criteria affects the ranking of the alternatives.

The first step of testing the research results was performed using five other fuzzy
methods: fuzzy Weighted Aggregated Sum Product Assessment (WASPAS), fuzzy Simple
Additive Weighting (SAW) technique, fuzzy Multi-Attributive Border Approximation area
Comparison (MABAC), fuzzy Additive Ratio Assessment (ARAS) and fuzzy Technique for
Order Performance by Similarity to Ideal Solution (TOPSIS). The results obtained (Figure 3)
have shown that the results differ within the fuzzy TOPSIS method, where alternatives A1
and A5 replaced the ranking order. Other alternatives have kept the same ranking. Thus, it
has been proven that the ranking order obtained by the fuzzy MARCOS method does not
differ from the ranking order obtained by applying other fuzzy methods.
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The second step was aimed on sensitivity analysis. In the sensitivity analysis, the
results of the research were examined by changing the weights of the sub-criteria and
determining how these weights affect the results [60]. Since there are 16 sub-criteria, 17
scenarios were formed (Table 11). The first 16 scenarios gave preference to one of the
sub-criteria and this sub-criterion was assigned a weight of 0.25, while the other criteria
were assigned a weight of 0.05. Thus, this criterion was given a five times advantage over
other sub-criteria. In 17 scenarios, all sub-criteria are assigned the same weight (w = 0.0625).
The results of these scenarios are presented in Figure 4, where the scenarios are presented
on the x-axis, while the ranked alternative for certain scenarios are presented on the y-axis
of the figure.

Table 11. Scenarios in sensitivity analysis.

Scenario C11 C12 C13 C14 C21 C22 C23 C24 C31 C32 C33 C34 C41 C42 C43 C44

1 0.25 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
2 0.05 0.25 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
3 0.05 0.05 0.25 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

16 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.25
17 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

The results of the sensitivity analysis have shown that alternative A6 is insensitive
to changes in the weights of the sub-criteria and in all scenarios retained first place in the
ranking. Alternative A3 was second in the ranking in 16 scenarios, only in scenario 11 it
took the third place in the ranking. Alternative A2 achieved 3rd place in the ranking in
11 scenarios, took 4th place in the ranking in 4 scenarios, while it took 5th place in the
ranking in 2 scenarios. Alternative A5 took 4th place in 10 scenarios, took second place
in one scenario, took third place in 2 scenarios, ranked 5th in three scenarios, and took
last place in ranking in scenario 16. Alternative A1 took the fifth place in the ranking of
alternatives in 8 scenarios, and took the 3rd, 4th, and 6th place in the ranking of alternatives
in three scenarios. In this way, alternatives A5 and A1 have shown the greatest sensitivity
to changing the weights of the sub-criteria. Alternative A4 took the last place in the ranking
in 13 scenarios, while in 4 scenarios it took the 5th place in the ranking of alternatives.
In this way, alternative A4 have shown that it has the worst rural tourist potential of the
observed rural settlements in Brčko District, while alternative A6 have shown that it has
the best rural tourist potential of all observed rural settlements.
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5.2. Examination of Results

This study has introduced the model for determining rural tourism potential using a
combination of two MCDA methods, namely FUCOM and fuzzy MARCOS. The results
of this decision-making model have shown that the rural settlement of Bijela has the best
tourist potential, while the rural settlement of Grbavica has the worst tourist potential
among observed settlements based on expert assessments. The assessment of tourism
potential was performed based on 4 main criteria and 16 additional criteria. In determining
the rural tourism potential, we adjusted the main criteria given by Yan, et al. [7]: natural
criteria, culture, social resources, and economic resources. In contrast to this research,
cultural and historical potential are combined in this study, while social and economic
potentials are separated. The reason for that is due to the specificity of the observed areas.

The area of Bosnia and Herzegovina can boast of natural, cultural, and historical
potential, while social and economic resources need to be improved, as shown by expert
assessments. Due to the recession present in rural areas [4] and the outflow of population,
the decisive factors for the development of tourism in Bosnia and Herzegovina are social
resources as well as natural resources available to these areas. In addition, cultural and
natural resources are key factors in promoting sustainable development of tourist areas [61].
Based on this, it is necessary to assess rural tourism potential as a multidisciplinary concept
and it is necessary to include all factors that may affect the development of tourism.

Economic resources can be influenced and improved through investments in infras-
tructure, while natural resources and tradition cannot be influenced. Therefore, it is
necessary to invest in economic resources through development policies, investments, and
coordination of activities [28] to improve the tourism potential of rural settlements in Brčko
District. It is necessary to invest in hotels and other tourism facilities [25]. By investing in
economic resources, it is possible to improve the conditions prevailing in rural settlements.
If the population is provided with better living conditions and a better standard of living,
they will remain to live in rural areas. This can improve social resources and improve rural
tourism potential.

From the obtained results, Bijela has the best rural tourist potential, while Grbavica
has the worst among those observed settlements. To improve rural tourism potential of
Brčko District, it is necessary to consider all individual criteria and determine which criteria
should be improved by one of the rural settlements to improve these capacities.

Gornji Zovik possesses tourism potential through natural resources and culture, while
the shortcomings are social and economic resources. This area has rich natural resources,
cultural events are also organized on a regular basis, and this settlement has a lot of his-
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torical buildings. Gornji Zovik needs to invest in tourism through development policy
and improve the missing economic resources that need to be built. The settlement of Ražl-
jevo has poor social resources, while its economic resources are the best among observed.
Ražljevo needs to use more effectively natural and cultural resources that are at disposal.
The settlement of Brezovo Polje has the best indicators in terms of culture, but it has the
worst social resources. Grbavica has equally distributed all resources that are not well
developed. In this settlement, investment must be done in all resources to improve their
tourism potential. The settlement of Maoča, as with other settlements, has low levels of
human resources, while other resources are well developed, but more investments must
be made in this area to improve their tourism potential. The rural settlement of Bijela
has good cultural and historical potential, while there is still more work to be done on
social resources.

Based on the previous findings, it can be determined that social potential is missing
within all rural settlements. The Brčko District Government must invest in raising people’s
awareness of tourism. It is necessary to educate people to use the tourism potentials that
this territory has at their disposal. It is also necessary to change the political environ-
ment to invest more in development of rural areas, where tourism should be one of the
basic activities.

This study has shown that the rural tourism potential of Brčko District can be de-
termined using a created model based on MCDA methods. This model has shown what
are the real tourism potentials in the observed rural settlements. These results can direct
the activities towards the improvement of rural tourism potential in Brčko District. It is
also possible through certain modifications to use this model in other branches of tourism
and thus get a global picture of the tourism potential of Bosnia and Herzegovina and
other countries.

6. Sustainability Rural Tourism, Emotions, COVID-19 and Values: Future Research

Numerous researchers [62–67] paid a good deal of attention to emotions in their
studies on sustainable tourism and rural tourism. “Three Fs” is the name coined by Hol-
brook [62] for an experiential approach. This approach focuses on fantasies including
dreams, imagination and unconscious desires; feelings involving emotions like love, hate,
anger, fear, joy and sorrow and fun consisting of hedonic pleasure coming from playful
activities or aesthetic enjoyment. Hence the “three Fs”, fantasies, feelings and fun, comprise
the key aspects of an experience in consumerism. There is a certain way in which Hol-
brook [62] analyses social, hedonic and altruistic values. His versions are briefly presented.
Social value involves a person’s wanting to form the responses of other people by that
person’s own behaviour when consuming goods and services. Hedonic value is simply
the pleasure a person experiences when consuming, constituting the means and the end in
itself. Meanwhile fun is the output coming from engaging in leisurely pastimes that are
different for different individuals like sports for some or playing music for others. There
is aesthetic enjoyment that comes from something a person beholds, whether it be artistic
works, recreation or natural, outdoor beauty. Additionally altruistic value derives from self-
justifying endeavours involving awareness of how one’s own consumption affects matters,
which are often viewed as an end-in-itself like charitable donations. These can be said to
be “goodness for the sake of goodness”, which is an ethically desirable practice [62]. Other
scholars like Chen et al. [63] have investigated “fun” emotions reported by tourists about
their memorable experiences and the relationships thereof including pertinent recommen-
dations. The “fun” emotion, i.e., a certain emotional spark and flow, had been positively
influenced by hedonism, novelty, meaningfulness, and social interactions, as reported by
Chinese tourists travelling abroad. It is no surprise that these same Chinese tourists tended
to recommend their destinations to others as well as to revisit them after experiencing an
intense “fun” emotion [63]. An extended model of goal-directed behaviour was applied by
Bui and Kiatkawsin [64] for their research regarding Vietnamese hard-adventure tourists.
They concluded that marketing needs to focus on information and building a favourable
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attitude, because they discovered that the direct impact on a visiting intention by robust
tourists were, first and foremost, an attitude and an anticipated positive emotion. These
were the two most important factors. Nonetheless, the confidence of such tourists require
bolstering by information regarding tour routes, available protective equipment, relevant
insurance policies and such [64]. This study by Bui and Kiatkawsin [64] concluded that
a favourable attitude forms as a result of providing illustrations about how participation
potentially fosters emotional responses. Low-carbon service operations constituted the
focus of the research by Chang et al. [65] who looked into sustainable cultural tourism and
explored the impact on it by responsible tourist behaviour. The two important elements for
sustainable island tourism that outcropped by conducting primary and secondary data
analysis were the supply and a demand side of a destination. Low-carbon service opera-
tions constitute the supply side, involving the regular food and lodging services but adding
ecological tourist activities. Meanwhile the behaviours of those buyers of tourism reflect
the demand side. Cognition, emotion and motivation along with their authenticity express
such demand [65]. Happiness or sadness, e.g., reference a reaction to an incorporation of
personal feelings, i.e., an emotion. Individual experiences of reality are what emotions
represent [66]. For example, backpacking tourists require sustainable travel in a natural
environment. Walking, riding bicycles or trains, driving, camping out—these all result
in feeling “enjoyment” or “happiness”; however only for some. Others would view all
those mentioned recreational activities as hardships [65]. The ethical choices consumers
make often rely on emotions, as Malone et al. [67] examined. These scholars focused on
ethical tourism as they examined the relationship between pleasure and ethical tourism
consumption due to hedonic values. Emotions play their roles in ethical tourism, according
to the experiences reported by numerous tourists, along with the sorts of hedonic values
they experienced in their interactions. This bolsters the idea about the key roles played by
emotions when it comes to influencing and motivating ethical choices. Furthermore this
also forms the experiences buyers derived by consuming ethical tourism [67].

Scholars and practitioners [68–71] discussed the impact COVID-19 was having on
tourism by directing much attention to the subject of emotions and the play of their related
values. The hospitality industry, for one, has faced unprecedented challenges in the face
of the current pandemic. Hospitality businesses were forced to shut down, albeit this
presumably being temporary, due to most or all measures taken to flatten the curve on
COVID-19 cases like community lockdowns, social distancing, stay-at-home orders and
other restrictions on travel and mobility. The resulting closure of many business operations
significantly decreased demand, thereby decreasing operations even more and diminishing
chances for ultimate survival [68]. Time and surrounding conditions cause changes in con-
sumer behaviours. The differences produced depend on the hedonic and utilitarian values
that had effectively aroused purchasing behaviours. For example, the current COVID-19
pandemic has been responsible for a shift in consumption behaviours. People express their
values and behaviours differently under conditions of insecurity when life itself is being
threatened [69]. A finding by Ozturk [69] indicates that, under high-risk conditions like
the COVID-19 pandemic or other such situations, people tend to purchase food for their
hedonic or utilitarian value, something that positively affects online shopping. Another
study by Ahn and Kwon [70] analysed economic, hedonic, social and altruistic values in
their discussion regarding integrated resort destinations in Malaysia. Green practices may
have attracted significant interest by the tourism and hospitality industry recently; how-
ever, studies on the factors contributing to positive behaviours by consumers have been
lacking. Hence the Ahn and Kwon [70] study focuses on the attitudinal loyalty tourists
may feel for a green hotel. The cognitive–affective–conative framework can explicitly serve
as the basis for a model studying how cognitive evaluation involving perceived cost and
value, affective responses involving positive/negative anticipated emotions and attitudes
as well as a conative sense involving behavioural intentions link together. Apparently,
according to the findings, consumers’ perceived values have expressed both positive and
negative emotions relevant to received benefits. These results reveal the importance of prior
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experiences in forming the attitudes of consumers regarding their intended behaviours
pertinent to different brand names of green hotels. A research gap has been filled by this
study by Ahn and Kwon [71] about how attitudinal loyalty forms among consumers and
its mechanisms regarding green hotels. Meanwhile a strategy of rehousing individuals led
to less homelessness in society due to social value co-creation, as per Ratten [72]. Social
welfare policy makers targeted hotels and apartment units previously serving tourist needs
to house homeless people in the wake of the societal effects caused by COVID-19. Previ-
ously this had not been possible, since housing accommodations had involved solely profit
generating activities [72]. Other research findings involved consumer views regarding
sit-down restaurants. Apparently some 25% of reviewed consumers reported they would
only feel comfortable about eating out when there is a significant improvement in testing,
tracing and isolating COVID-19 cases. Then, some 18% of reviewed consumers reported
only feeling comfortable visiting destinations or hotels when the area had very few COVID-
19 cases coupled with an ability to test, trace and isolate COVID-19 cases. Additionally
some 14% of potential consumers reported discomfort about going to a sit-down restaurant
and some 17% about traveling and staying at a hotel before the availability of a COVID-19
vaccine appears [73]. Making matters worse, travel and tourism services require upholding
social distancing regulations due to COVID-19. Services had to be provided devoid of
any close interactions between customers and employees to safeguard from COVID-19
infections. Thus the most appropriate substitutes proved to be AI service devices to permit
implementation of social distancing regulations and thereby decrease needed interactions
with human employees [74].

The above two paragraphs pave the way for further research regarding the integration
of the multi-attribute market value assessment (MAMVA) [75,76] approach and others for
further development. Thereby a new technique might be developed for investigating the
potential of sustainable rural tourism pertinent to quantitative and qualitative indicators for
alternative selections. The potential of sustainable rural tourism could then be examined
by comparing the best-performing alternative, as per such a new technique, to determine
an alternative’s efficiency and utility degree. Values defining the potential efficiency of
sustainable rural tourism can vary from 0% to 100% when applying MAMVA. A visual
assessment of the potential efficiency of sustainable rural tourism thus becomes realistic.
The potential efficiency of sustainable rural tourism along with the pertinent market,
hedonic and customer-perceived values become directly proportional to a system consisting
of adequate indicators that includes the indicator weights and values. Consequently the
results of this research in combination with neuro decision matrices [77,78] and MAMVA
method [75,76] can serve as the basis for determining the market, hedonic and customer-
perceived values of the potential of sustainable rural tourism.

To apply all this, it is necessary to introduce innovation in rural tourism. Innovation
helps to exploit tourism potentials in creating an attractive tourism product. Cetin et al. [79]
suggested that nature should be protected in certain rural areas. This nature protection will
strengthen the sustainability and design of the landscape and provide the development
of tourist activities. Roman et al. [80] said that innovation in tourism should help create
an original tourism product and provide a professional marketing mix for the natural and
cultural assets of a particular area. The application of innovation in tourism will enable the
use of tourism potentials and improve tourism in these areas [81]. However, the application
of innovation in tourism requires planning activities and development of adequate policies
to apply innovation in tourism in a particular area [82]. By encouraging innovation in
tourism, it is possible to improve a country’s competitiveness [83].

The determination of a system, its values, the decision criteria weights, validation of
the developed evaluation approach and other factors are involved in a decision making
process that, in and of itself, depends highly on experts. The potential of incorporating
neuro decision-making and neuro-questionnaires are possible for use in future research,
which could improve the decision-making process. Thus this multifaceted decision process
then offers interested parties an opportunity for more effective and reliable interpretations.
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7. Conclusions

Tourism potential is the first step in carrying out tourism activities. It is necessary
to determine the tourist potential of certain areas and build a tourist offer based on this
potential. Without the tourist potential of a certain settlement, it is difficult to develop
tourism in that area. The Brčko District Government is focused on development of the
economy, tourism, and agriculture in different strategies. The development of tourism in
Brčko District needs to be implemented in all areas. Since most of the territory of Brčko
District is a rural area, it is necessary to develop tourism in these areas. This study was
conducted in cooperation with the Brčko District Government. The aim was to explore
the rural tourism potential of Brčko District. To achieve this goal, an expert assessment of
rural tourism potential of Brčko District was used. In cooperation with the Department
of Tourism of the Government of Brčko District, experts were selected, and a model was
created to examine rural tourism potential. Six rural settlements were selected together
with experts. The results showed that the observed rural settlements have good tourism
potential. The best results were shown by the rural settlement of Bijela, while the worst
results among selected in terms of tourist potential were shown by the settlement of
Grbavica. To improve the tourist potential, it is necessary to improve social and economic
resources in these areas. The Brčko District Government needs to improve the conditions
prevailing in these rural settlements to develop tourism.

The disadvantage of this study is that not all rural areas in the territory of Brčko
District were taken into analysis. However, those settlements that currently have good
tourism potential were taken. When tourism in Brčko District is further developed, this
will affect the tourism potential of other rural settlements to be improved. Thus, it is
necessary to include these rural settlements in future research. Furthermore, the limitation
of this study is that only three experts who assessed the rural tourism potential in Brcko
District participated, especially because the opinion of the first expert differed from the
others in terms of the importance of the criteria. The primary reason why the opinions of
these experts were taken is the inability of more experts to participate due to the pandemic
caused by the COVID-19 virus and the inability of more experts to participate. In future
research of rural potentials of the Brčko District, it is necessary to include more experts to
consider the different opinions of experts, which was partially considered in this study in
terms of determining the importance of criteria and sub-criteria.

The conducted research provided a good basis for development of models for testing
not only rural but also other types of tourism. The analysis of examination of results
showed that the results given by the fuzzy MARCOS method do not differ from other
fuzzy methods, so this method can be used in future research without restrictions. When
determining the weight of criteria and sub-criteria, it is necessary to conduct research
and determine which of the methods is the easiest to apply and at the same time gives
reliable results to improve the implemented methodology with some other methods. In the
following studies, the model needs to be improved so that it can be used in all branches
of tourism. Several criteria need to be included to identify key resources for determining
tourism potential. Based on that, new models could be created for determining tourist
potential and other forms of tourism. The conducted research and applied methodology
provide a good basis for examining tourism potential. Based on the results of this research,
the necessary information is obtained on how to improve the rural tourism potentials in
Brčko District.
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