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Abstract. Finding an appropriate location from any kind of perspectives is a really vital issue for businesses. Searching
for the best location to meet a business perspective which can be also a sustainable one would be really challenging and it
needs pre-planning. Locating for business issues in tourism industry for instance hotel locating is one of the major com-
plicated topics in this area. Locating can come along with pre-planning and kind of feasibility studies which can cover all
necessities of current and future needs of an issue. Locating with sustainability point of view is one the newest approach
in different studies which this research is also working on that based on a hybrid Multiple Attribute Decision Making
(MADM) model. MADM methods are really suitable ways in making complicated decisions in different areas. A hybrid
MADM model based on BWM-WASPAS is applied for locating problem in finding the best location for the hotel locating
challenge. To meet the aim of this research, a case study for evaluating probable locations of a five star hotel examined for
the Shahrekord city, Iran. As locations were prioritized based on sustainability perspective, business goals can also be seen
as a pre-planning project.

Keywords: Multiple Attribute Decision Making (MADM), hotel locating, pre-planning, sustainability perspective, Best

Worst Method (BWM), Weighted Aggregated Sum Product Assessment (WASPAS).

Introduction

Hotels play a prominent role in the success of tourism in-
dustry and development of a new hotel project with high
quality facilities is a critical and costly issue which needs
thoughtful strategic planning and management (Godinho,
Phillips, & Moutinho, 2018). Before construction and op-
eration of the specific project, multifarious factors should
be carefully considered and analyzed. In this regard, one
of the most significant factors to be considered is the
choosing the potential locations related to the purpose of
the project (Adam & Amuquandoh, 2013). According to
a successful hotel manager, the three critical elements of a
successful hotel are location, location, and location (Med-
lik, 1993). Therefore, assessment of potential locations is
the first step toward the development of a successful hotel
(K. W. Lee, H. B. Kim, H. S. Kim, & D. S. Lee, 2010).

As it mentioned, the hotel sector is highly influenced
by the location and the issue of location is one of the most
fundamental elements due to various reasons (Adam &
Amuquandoh, 2013; Hanai, Oguchi, Ando, & Yamaguchi,
2008; Lowe & Kruger, 1991; Oppermann & Brewer, 1996).
One of the main reasons mentioned in different researches
is the profound effect of location on the hotel selection
by tourists and the satisfaction of the clients. The loca-
tion of the hotel has the high priority among factors of
choosing the suitable hotel by customers which also af-
fect the choice of their destinations (Chu & Choi, 2000;
Ekinci, Prokopaki, & Cobanoglu, 2003; Chan & Wong,
2006; Hsieh, L. H. Lin, & Y. Y. Lin, 2008; Lee et al., 2010).
Besides, according to Lado-Sestayo, Vivel-Bua, and Otero-
Gonzélez (2016) the tourist firm performance and sur-
vival highly rely on the location. In addition, as a result
of the research conducted by Shoval, McKercher, Ng, and
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Birenboim (2011), the impact of the hotel’s site on tour-
ists movement and behavior is another essential reason
of the importance of the hotel location in the hotel sector.
Profitability, risk reduction, and competitive advantage are
other reasons which highlighted by Luo and Yang (2016).

Additionally, because of the importance of the locating
in the stages of the hotel development, all dimensions, ele-
ments, and considerations regarding hotel location selec-
tion in both the short-term and the long-term should be
evaluated through a comprehensive and systemic model
(Adam & Amuquandoh, 2013). Investing in site selection
for hotels is not only beneficial but also necessary due to
its direct importance in hotel’s success (Lee et al., 2010;
Aksoy & Yetkin Ozbuk, 2017). There are a large number
of factors and elements which affect the location selec-
tion decisions which make this task extremely complex
and sophisticated (Adam & Amuquandoh, 2013; Lee et al.,
2010). Since the rectification of the wrong location is not
a rational and practical solution, identifying the patterns
and models for evaluating locations is in high demand and
considered as a valuable asset for investors (Yang, Luo, &
Law, 2014).

Moreover, nowadays, the issue of sustainability has
become essential in all parts of the world due to its im-
portance in all aspects of life. Limited natural resources,
economic crisis as well as social issues led the world to
step toward sustainable development. One of the industri-
al sectors which have recently received particular attention
is hospitality, including the hotel sector. The current grow-
ing trend of tourists’ knowledge of environmental conser-
vation and sustainability issues in the world, is affecting a
tourism industry including choices of tourism destination
and change the approach of the tourism into consider-
ing sustainability in their selection factors (Hashemkhani
Zolfani et al., 2018a; Azouz & Galal, 2016). Consequently,
in order to choose a proper site for locating a hotel along
with considering sustainability, various aspects includ-
ing economic, social, cultural and environmental aspects,
which are important for successful hotel development
should be analyzed systematically (Adam & Amuquan-
doh, 2013; Luo & Yang, 2016).

One of the most applicable methodologies for locat-
ing topics is MADM methods (Vafaeipour, Hashemkhani
Zolfani, Morshed Varzandeh, Derakhti, & Keshavarz Es-
hkalag, 2014). There are so many MADM methods which
can apply for decision making about different things spe-
cially locating a special place. MADM methods can find
suitable answer for evaluating probable alternatives as lo-
cations based on certain criteria. As it will be discussed
more in literature review part, so many studied applied
for finding the best location based on MADM methods.
Choosing a proper method or combination of methods
as a hybrid model is also a challenging topic in applying
MADM methods about decision making about different
topics and locating isn’t something beyond that. So, this
research is trying to select an appropriate model for the
process of decision making. This research applies a new
hybrid MADM method for the evaluation of alternatives

as locations which can be a new framework for the com-
plicating and challenging decisions in the future. BWM-
WASPAS as the hybrid model is applying and based on
that the model will be solved. BWM will apply for pair-
wise comparison of criteria and WASPAS for ranking and
evaluating alternatives. This locating study is based on a
case from Shahrekord city of Iran and feasible study of
finding a right place for locating a five star hotel is men-
tioned.

1. Literature review about MADM methods and
location problems

As it mentioned in the introduction section, MADM
methods have been applying for the problem of locating
since so many years ago. As other research areas, for dif-
ferent aims and outputs there are many methods as the
way doing research. So, there are other ways for locating
but based on criteria and defined scope MADM methods
are one of the best for decision making. As it can be seen,
in some cases applied methods are different and hybrid
models are really common in the literature. Some studies
with the background of hotel locating have been already
presented in the previous (introduction) section. Some
related studies about locating based on MADM methods
about different location problems have selected and pre-
sented in Table 1.

As it can be illustrated based on Table 1, references
from high quality journal and proceedings were selected
to be listed in the literature review overview. Also, authors
tried to select those references which could cover different
varieties of MADM methods. The literature covered more
than 10 common MADM methods for locating problems
which shows how much MADM methods are common
for solving these kinds of problems. Eventually, as it can
be seen the new hybrid model of this study is a unique
way of locating based on MADM methods for solving real
world problems.

Some other related studies with more concentrate on
sustainability issues, MCDM methods and related top-
ics such as: Building (Manupati, Ramkumar, & Samanta,
2018): due to rapid urbanization in Indian cities, urban
renewal process is too challenging so based on new plan
of India’s government they are trying to work on smart
cities mission there. This policy making in the south of
India has done based on DANP methodology. The vision
of this study has a foresight perspective which is related
to the locating challenge which is widespread everywhere;
Smart cities and Urbans (Si & Marjanovic-Halburd, 2018):
constructed facilities (Elzarka, Yan, & Chakraborty, 2017),
institutional owners are increasingly working on effective
ways for decreasing negative impacts on the environ-
ment. Working based on renewable energy generation
can decrease utility bills and the most important one can
be institution’s public image. So, locating based on sus-
tainability perspective and managing based on that can
be an appropriate managing think in term of so many
vital issues; classifying urban residential areas (Marques,
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Table 1. Previous and selected studies about locating problems and MADM methods

Topic Main methods References
1 |Locating a nuclear power plant Fuzzy Entropy (Erol, Sencer, Ozmen, & Searly, 2014)
2 | Selection of the logistics center location | ELECTRE III/IV (Zak & Weglinski, 2014)
3 City logistics concept selection Fuzzy DEMATEL, Fuzzy ANP, Fuzzy (Tadic, Zecevic, & Krstic, 2014)
VIKOR
4 Liquefied natural gas terminal SAW, TOPSIS, COPRAS (Bagocius, Zavadskas, & Turskis, 2014)
Assessment of neglected areas COPRAS (Bielinskas, Burinskiené, & Palevicius,
2015)
6 Glasshouse locating SWARA, COPRAS (Haghnazar Kouchaksaraei, Hashemkhani
Zolfani, & Golabchi, 2015)
7 | Offshore wind farm site selection Fuzzy ANP, Fuzzy ELECTRE, Fuzzy | (Fetanat & Khorasaninejad, 2015)
DEMATEL
8 Facility location TOPSIS, SAW, ELECTRE-1, (Ray, De, & Dan, 2015)
MOORA, GRA
9 Emergency service station location PROMETHEE IV (Esmaelian, Tavana, Santos Arteaga, &
Mohammadi, 2015)
10 | Dry port location CFA, MACBETH, PROMETHEE (Komchornrit, 2017)
11 | Garage location selection WASPAS (Bausys & Juodagalviene, 2017)
12 | Location of wind farms DEMATEL, ANP, MABAC (Gigovi¢, Pamucar, Bozani¢, & Ljubojevi¢,
2017)
13 | Solar farm location planning Fuzzy AHP (Tavana, Santos Arteaga, Mohammadi, &
Alimohammadi, 2017)
14 | A military airport location AHP, PROMETHEE, VIKOR (Sennaroglu & Celebi, 2018)
15 | Selection of a car sharing station WASPAS, TOPSIS (Devici, Canitez, & Gokasar, 2018)
16 |Location selection for a solar PV power | AHP (Ozdemir & Sahin, 2018)
plant
17 | Bike-share stations AHP, MOORA (Kabak, Erbas, Cetinkaya, & Ozceylan,
2018)
18 | Sustainable desalination plant location | AHP (Dweiri, Ahmed Khan, & Almulla, 2018)
19 | Strategic retail location Hesitant AHP, GRA (Yildiz & Tuysuz, 2018)
20 | Hotel location SWARA, WS PLP (Popovic, Stanujkic, Brzakovic, &
Karabasevic, 2019)

Ferreira, Meiduté-Kavaliauskiené, & Banaitis, 2018): the
study mentions how urban residential areas should be
designed based on their exposure to crime. So, just pre-
paring services like being cheap won't solve all problems
and challenges in reality. As it can be seen this research
is shown that how much locations can be an important
topic. The Architect and the Paradigms of Sustainable De-
velopment (Bonenberg & Kaplinski, 2018): a basic concept
which can be thinking about sustainable architecture from
the zero point. So, it is more than just locating and the
process of the construction can be sustainable. Key Factors
of Sustainable Architecture (Amoozad Mahdiraji, Arzaghi,
Stauskis, & Zavadskas, 2018): the same as previous study
sustainable architecture can be really important. Priority
of construction ways and selected criteria can be different
and the case study is about Iran which can be a signal to
see that sustainability is going to be a procedure in the
country so not only the architecture but also locating will
be an important issue in between. Eventually, as it can be
seen which show how much MADM methods are involve
with important decision makings about related issues.

2. Problem statement

The same as some studies this study can be considered as
a pre-planning of the projects which can be mentioned as
a feasible study for targeting a special aim (Hashemkhani
Zolfani, Aghdaie, Derakhti, Zavadskas, & Morshed Var-
zandeh, 2013; Hashemkhani Zolfani, Yazdani, & Zavad-
skas, 2018Db). Decision making based on MADM meth-
ods can be about current situation, short-term planning
(Hashemkhani Zolfani & Safaei Ghadikolaei, 2012) and
long-term planning/Futures Studies such as Prospective
MADM approach (Hashemkhani Zolfani, Maknoon, &
Zavadskas, 2016; Hashemkhani Zolfani, Zavadskas, Khaz-
aelpour, & Cavallaro, 2018c). A business or project needs
a well-designed plan for each section of market. Finding
the best possible location for a special service-based busi-
ness seems a necessary thing which needs a pre-evaluation
and pre-planning to follow the main goals of the project.
One of critical approach to this project in this study is
sustainability. Sustainable development and sustainability
became a serious trend and approach in tourism industry
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which is undeniable and each tourism project should con-
sider sustainability in all sections and levels of the business
(Hashemkhani Zolfani, Sedaghat, Maknoon, & Zavadskas,
2015; Niferola, Sanchez-Rebull, & Hernandez-Lara, 2019).
Selecting a location which can be as much as possible suit-
able for a project which has also sustainability approach, is
a complicated situation which can be solved with MADM
approach and its methods. This study is presenting a new
hybrid MADM model to solve this problem which a new
approach in calculating and modelling the situation.

3. Methodology

This study is established based on a new hybrid MADM
model. BWM-WASPAS is applied for evaluating criteria
and alternatives as the core of methodology. This new hy-
brid model is able to evaluate alternatives with a newer
perspective. For those cases which there is no need for
policy making pairwise comparison approach will be use-
ful in evaluating the criteria. Typically, is better to use
SWARA and similar approaches for evaluating criteria
based on policies. In comparison to the SWARA-WASP-
AS (Hashemkhani Zolfani et al., 2013) hybrid model and
for this study is better to apply BWM instead of SWARA
method because there is no need for policy making and
the process of decision making is based on scientific pa-
rameters. WASPAS as an updated applicable method can
evaluate alternatives due to needs and decision makers can
simply use it for their decision making problems. The pro-
cedure is shown is Figure 1.

3.1. Best Worst Method (BWM)

Best Worst Method as a new MADM method released
for solving MCDM problems based on pairwise com-
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Figure 1. The procedure of the research

parison of criteria (Rezaei, 2015, 2016). MADM methods
are working based on two stages and for different aims;
first one is about weights of criteria and second one is
about evaluating alternatives according to the criteria and
their weights. Generally, BWM is applying for calculating
relative importance (weights) of criteria. Normally, there
are some similar methods to the BWM like: Analytic Hi-
erarchy Process (AHP) (Saaty, 1980), Analytic Network
Process (ANP) (Saaty, 1996), Step-wise Weight Assess-
ment Ratio Analysis (SWARA) (Ker$uliené, Zavadskas, &
Turskis, 2010), Factor Relationship (FARE) (Ginevidius,
2011), Simple Multi-Attribute Rating Technique (SMART)
(Gupta & Barua, 2016), Extended SWARA (Hashemkhani
Zolfani et al., 2018b). In comparison to those methods
(AHP, ANP, FARE and SMART), BWM is more consis-
tent and has been using by scholars recently (Yadav, Man-
gla, Luthra, & Jakhar, 2018). Due to the methodology of
BWM, main point and core of structure is employing the
most significant and least significant criteria which typi-
cally can be identified based on main decision makers (Sa-
limi & Rezaei, 2016). The general structure and steps of
BWM method are presented below (Rezaei, 2015, Rezaei,
Wang, & Tavasszy, 2015):
1. Identifying selected criteria as a set of related ones
to the topic. Set of criteria can be evaluated as C,,

2. Finding the best and worst criteria and as it men-
tioned above it should be done by experts and in-
volved decision makers.

3. A matrix of preference of the best criterion over all
others by applying numbers between 1 and 9. Gen-
erally, the results will represent the importance of
the best criterion in comparison to the other cri-
teria.

Ay :(alB,aZB,a3B,...anB ) (1)
4. A matrix of preference of the worst criterion over all
others by applying numbers between 1 and 9. Gen-
erally, the results will represent the situation of the
worst criterion in comparison to the other criteria.

Ay =(“1W7a2w’“3w»---“nw)- (2)

5. Relative importance of criteria through calculating
the final and optimal weights for the criteria. The
weights will show the same as: wl*,wz*,w; ..... wn.

Minmaxj{‘(wB/wj)—aBj‘,‘(wj/ww)—ajW‘ } 3)

Subject to ij =1,w; 20, for all values of j.
J
Eventually, checking consistency will be the last step.
The same as AHP there is a consistency index which is
shown in Table 2. Consistency ratio should be calculated
as follow:

5 @)

Consistency = - - .
Consistency...index
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Table 2. Consistency Index table for BWM method

agw 1 2 3

4 5 6 7 8 9

Consistency index (max &) 0.00 0.44 1.00

1.63 2.30 3.00 3.73 4.47 5.23

Some of recent research articles by BWM method as
methodology are presented below:
- Chitsaz and Azarnivand (2016) for water scarcity
management in arid regions.
- Rezaei, Hemmes, and Tavasszy (2017) for complex
bundling configurations.
- Ren, Liang, and Chan (2017) in urban sewage sludge.
- Badri Ahmadi, Kusi-Sarpong, and Rezaei (2017) in
assessing the social sustainability of supply chains.
- Rezaei, van Roekel, and Tavasszy (2018) for measur-
ing logistics performance index indicators.

- Van de Kaa, Janssen, and Rezaei (2018) for identify-
ing success factors for standard dominance.

- Nawaz et al. (2018) in cloud service selection.

- Salimi and Rezaei (2018) for evaluating firms’ R&D
performance.

- Hashemkhani Zolfani and Chatterjee (2019) for com-
parative evaluation of sustainable design.

- Yadav, Mangla, Luthra, and Rai (2019) in developing
a sustainable smart city framework.

- Pamucar, Chatterjee, and Zavadskas (2019) in assess-
ment of third-party logistics provider.

- Omrani, Alizadeh, and Amini (2019) for calculating
semi-human development index.

3.2. Weighted Aggregated Sum Product Assessment
(WASPAS)

One of the newest MADM methods for evaluating the al-
ternatives is WASPAS which has been developing since
2012 after introducing at the same year. This method is
based on combination of Weighted Sum Model (WSM)
and Weighted Product Model (WPM) (Zavadskas, Tur-
skis, Antucheviciene, & Zakarevicius, 2012).

WASPAS has simple steps which the first step of that
is the same as other MADM methods for evaluating al-
ternatives and that one is normalization. Normalization
is based on (Stojic, Stevic, Antucheviciene, Pamucar, &
Vasiljevic, 2018):

X R N
X =—2"—, where i=1,m; j=1,n,if opt value is max;(5)
opt x;;
i
optxij
Eij =t , where i=1,m; j=1,n, if opt value is min.(6)
X

ij
For the next step two separated calculations are needed.

One is WASPAS weighted and normalized decision making
matrix for summarizing part and multiplication part:

Xij,sum :;ijqj, where i=1,_m;j=1,n. (7)

WASPAS weighted and normalized decision making
matrix for multiplication part:

—q; T .
Xij, mult :xij’ ,where i=1,m; j=1,n. (8)

Finally, ranking and prioritizing alternatives based on
half answers of two approaches which WASPAS shaped
based on those.

n —= n —
WPS; =0.5 " Xij,sum+0.5] | Xij,mult ,
j=1 j=1

where i=1,_m;j=1, n. 9)

Some of recent studies by WASPAS method as the part

of methodology are presented below:

- Karabagevi¢, Stanujki¢, UroSevi¢, and Maksimovi¢
(2016) for personnel selection.

- Yazdani, Zavadskas, Ignatius, and Doval Abad (2016)
in material selection.

- Zavadskas, Kalibatas, and Kalibatiene (2016) for
choosing an optimal indoor environment.

- Khodadadi, Hashemkhani Zolfani, Yazdani, and
Zavadskas (2017) in evaluating process of chemical
wastewater purification.

- Mardani et al. (2017) as a systematic review and me-
ta-analysis of SWARA and WASPAS methods.

- Devici et al. (2018) in selection of a car sharing sta-
tion.

- Amjad Alam, Ahmed, Shafique Butt, Kim, and Ko
(2018) for evaluating public cloud computing ser-
vices.

- Balezentis and Streimikiene (2018) ranking of energy
generation scenarios.

4. Model of evaluation

The main model of the research is about criteria. Those
criteria which the evaluation will be based on them and
locations will be evaluated based on them. Primary as-
sessment of the locations was based on sustainability per-
spective to consider all prerequisites of environmental,
economical and social aspects of building a five star hotel
in a city with the specifications of a region like Shahrekord
city. Based on the literature, the critical and important cri-
teria for evaluating a location for building a hotel are se-
lected and presented as Table 3.

For the evaluating criteria and weighting them, BWM
will be applied and the results are presented in the sec-
tion 6.

5. Case study

Shahrekord is the capital and the largest city of the Cha-
harmahal and Bakhtiari Province in Iran, surrounded by
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Table 3. The main criteria and sub-criteria for hotel locating
Criteria Sub-criteria References
Costs (Cy) Cost of land in the location (C;_,) Min (Hashemkhani Zolfani et al., 2013; Cheng,
; : Li, & Yu, 2005; Hashemkhani Zolfani
f M > ] > >
Cost of operation (C, ) m Pourhossein, Yazdani, & Zavadskas, 2018a;
Site preparation cost (C,_3) Min Chou, Hsu, & Chen, 2008)
Facilities and Car parking facilities (Parking area) (C,_,) Max (Adam & Amuquandoh, 2013; Chou
accessibility (C,) Proximi lic faciliti . M et al,, 2008; Yang, Wong, & Wang, 2012;
roximity to public facilities and services (C,_,) ax Aksoy & Yetkin Ozbuk, 2017; Azouz &
Proximity to medical facilities (C,_3) Max Galal, 2016)
Traffic convenience (C,_,) Max
Proximity to the city center (C,_s) Max
Open space (C,_g) Max
Access to Closeness to the airport (C;_;) Max (Adam & Amuquandoh, 2013; Chou
transportation (Cs) s : et al., 2008; Yang et al,, 2012; Aksoy &
Proximity to major roads (Cs_,) Max Yetkin Ozbuk, 2017; Azouz & Galal, 2016;
Accessibility of public transport (Cs_5) Max Cheng et al., 2005)
Physical site View (Good scenery) (Cy_,) Max (Adam & Amuquandoh, 2013; Azouz &
characteristics (Cy) [ tdoor noise (Cis) Min Galal, 2016)
Potential continuous | Opportunity to expand the hotel in future (Cs_;) Max (Adam & Amuquandoh, 2013; Cheng
development (C5)  ['Closeness to other hotels already existed nearby Min et al., 2005)
(Cs-y)

mountains. It is located in the north of the Zagros Moun-
tains and with a height of 2070 meters above sea level,
is the highest capital of province in Iran which has been
dubbed “the roof of Iran”. The weather in Shahrekord is
cold in winter and mild in summer.

Sharekord has plenty of historical and natural attrac-
tions as well as enchanting landscapes which is considered
to be in the list of the main destinations of both national
and international tourists in Iran. The city attracts the
large number of tourists each year because of the histori-
cal places including Shahrekord Museum of Archeology,
Mirror Room, Chaloshtor Castle, Dezak Castle, Atabakan
Mosque, Zaman Khan Bridge, Sotudeh House, Chaloshtor
Jame Mosque, Imamzadeh Halimeh and Hakimeh Kha-
toon, etc. as well as the natural environment including
rivers, springs, cascading waterfalls, wetlands, plains and
ponds. Examples of natural attraction of Shahrekord are
Zayandeh Rood River, Zardelime Waterfall, Choghakhor
Lagoon, Cheshme Zaneh, Gerdab Ben, Solagan Wetland,
and Tang-e-Sayad National Park. Meadows in Shahrekord
are best places for horse riding and polo sports. Moreover,
the city is popular because of its ski resort called Bardeh,
which attracts many travelers to the city in winter.

Therefore, welfare facilities such as high quality hotels
for tourists and travelers play a vital role in successful
tourism industry in Shahrekord. However, currently, the
demand for facilities and hotels especially, in the high
season, is higher than the available capacity in the city,
and the need for a comfortable hotel in Shahrekord is
quite felt. Besides, one of the first and major factors in
the stages of hotel development is the selection of a prop-
er location for the hotel. In the following parts, the case
study of locating a five-star hotel in Shahrekord will be
elaborated.

5.1. Preliminary study for locating a five star hotel
in Shahrekord

The case will be a Preliminary study for locating a five-
star hotel in Shahrekord contains luxury rooms and suites
equipped with all amenities and communication facilities
with a pleasant environment. The main amenities and fa-
cilities include conference hall, multi-cuisine restaurants
and cafes, outdoor restaurant for summer, the leisure cen-
ter, open spaces for social activities and interactions along
with 24-hour room service.

5.2. Candidate locations

In the first step of choosing the location for hotel con-
struction, there was tried to consider the main sustain-
ability factors. Most of the selected sites have been chosen
in the areas which have not considered as environmentally
sensitive area in order to reduce environmental impacts.
Another factor which considered in choosing the loca-
tions was the availability of roads and utilities to avoid
the extra cost and energy. Most of the locations are in the
places that enough land spaces are available for develop-
ing a high quality hotel. Other factors including, safety of
area, environmental conditions and geographical factors,
and current regulations have been considered. Finally, the
five most suitable places have been selected in the first
step. The descriptions of locations are explained in the fol-
lowing part.

— Locations have been finalized with the municipality
of the city to check if there is a chance for getting official
licenses and permissions. Some locations had to be de-
leted from the list because of local and national pandects.
The exact locations and areas are illustrated in Figure 2
up to Figure 6.
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Location 1: East Ayatollah Kashani Boulevard

This location is situated in the East Ayatollah Kashani
Boulevard which is one of the main boulevards in the city
with easy access to the major roads.

Figure 2. “East Ayatollah Kashani Boulevard” location

Location 2: Manzariyeh

This location is situated in Manzariyeh in the north of the
city which is close to the Islamic Azad University, Shah-
rekord University of Medical Sciences and Parsian private
hospital. It is a quiet place and located out of the residen-
tial part of the city.

Google earth

Figure 3. “Manzariyeh” location

Location 3: Khajeh Nasir-o-Din Toosi

This Site is situated in the south part of the city close to
Khajeh Nasir-o-Din Toosi Boulevard and 15 Khordad
Ring Road which is connected to the Shahrekord-Farsan
Expressway. Another characteristic of this location is its
closeness to the city center.

Figure 4. “Khajeh Nasir-o-Din Toosi” location

Location 4: Rahbar Boulevard
Location 4 is in the west of the city and located near 15 Khor-
dad Ring road and Rahbar Boulevard with easy access to ma-
jor roads. This location is close to the Shahrekord University.

-~ # [

Figure 5. “Rahbar Boulevard” location

Location 5: Chahar Bagh
The location is situated close to one of the main entrances
to the city and close to one of the beautiful boulevards of
the city called Imam Reza.

\,“('Iﬂl\l‘l\,‘l'-i"".

Figure 6. “Chahar Bagh” location

5.3. Information about cooperated experts

To have a better multi-disciplinary perspective about pro-
cess of locating different fields have selected. The main
experts for cooperating to the study about evaluating
criteria and alternatives are from following fields: Civil
Engineering, Environmental Engineering, MBA, Futures
Studies, Economics and Tourism Management. The com-
bination of experts is based on two experienced civil en-
gineer, two environmental engineers, one MBA as an ex-
perienced manager for developing businesses, one PhD of
Futures Studies to cover foresight perspective of the study,
one PhD and one experienced expert of economics (two
experts of economics) and finally two tourism managers
with background of managing hotels. Educational back-
ground of the all experts (10 experts) is presented in Ta-
ble 4. The minimum experience of the all experts is more
than seven years. Experts were involved in both calcula-
tions of BWM and WASPAS methods.
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Table 4. Educational background Information of experts
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As it shown in Table 5, “Physical site characteristics”

6. Results

This section has two main parts which will be outputs of
BWM and WASPAS methods to see the weight of criteria
and final ranking of alternatives.

6.1. BWM outputs

Calculation for BWM is done in two levels because hi-
erarchy of criteria which has two levels. The first step is
evaluating main criteria and second level will be for sub-
criteria of each main criterion.

— There was a conference meeting and some of experts
couldn’t participate face to face so half of them partici-
pated online. The idea was to share the different ideas and
information between experts from different fields to de-
crease risk of misunderstanding of different approaches
and paradigms. A general agreement concluded and ex-
perts decided to think in a bigger picture of the topic.

— First step of BWM is pairwise comparisons which
can be different expert to expert. Selecting the best and the
worst criteria decided in the conference meeting so each
expert filled the questionnaire based on the preliminary
decision of the group.

Step 1: Pairwise comparison and final results and
weights of main criteria are shown in Tables 5-8. Table 5

- is selected as the best criterion from experts’ perspective.
Variable Items No
1 |Civil engineering Bachelor 0 Table 6. Best criterion to other criteria
Master 1
Ph.D. 1 Best to others C, G, C; Cy Cs
2 |Environmental engineering | Bachelor 0 Cy 4 2 3 1 5
Master 1 . . . T
Again, as it illustrated in Table 5 the worst criterion is
Ph.D. 1 . « . . »
considered as “Potential continuous development”
3 |MBA Bachelor 0
Master 1 Table 7. Other criteria to the worst criterion
Ph.D. 0
4 | Futures studies Bachelor 0 Others to the worst Cs
Master 0 G 2
Ph.D. 1 C, 3
5 | Economics Bachelor 1 Cs 4
Master 0 Cy 3
Ph.D. 1 Cs 1
6 | Tourism managers Bachelor 0 . . . N .
& Final weights of each main criterion are presented in
Master 2
Table 8.
Ph.D. 0

Table 8. Final results and weights of main criteria

C C C C C
Weights ! 2 } 4 >
0.123 | 0246 | 0164 | 0.404 | 0.063
\ Ksi* \ 0.088 \

Consistency rate is acceptable for decision making
about main criteria through decision makers’ ideas.

Step 2: After decision making about main criteria and
final answers for sub-criteria of cost criterion, weights for
sub-criteria of Macro General Technical Features should
be calculated. The procedure will be the same as main cri-
teria and results will be demonstrated in Tables 9-12.

Table 9. Decision making table of sub-criteria for “Costs”
(Main criterion)

Criteria
number Ci Ci, Cis
Names of Cost of Cost of Site
criteria land in the operation preparation
location cost

As is can be seen “Cost of land in the location” is the
best sub-criterion from decision makers point of view.

Table 10. Best sub-criterion to other sub-criteria

is illustrated decision making table of criteria, Table 6 is Best to others Ci Cia Cis
presented pairwise comparison of the best criterion to other C 1 3 2
and Table 6 is the same but for others to the worst criterion.
Table 5. Decision making table of criteria
Criteria number C; C, C; Cy Cs
Names of criteria Costs Facilities and Access to Physical site Potential continuous
accessibility transportation characteristics development
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As it shown in Table 9, “Site preparation cost” is se-
lected as the worst sub-criterion in this section.

Table 11. Other criteria to the worst criterion

Others to the worst Ci;
Cia 4
Ci
Cps 1

Final weights of each sub-criterion for “Costs” are pre-

sented in Table 12.

Table 12. Final results and weights of sub-criteria
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In continue, in this section, sub-criteria of “Facilities
and accessibility” will be evaluated and weighted. Again,
there are same procedures for the calculation. Final results
will be presented in Tables 13-16.

As it highlighted, “Proximity to the city center” is se-
lected as the best criterion from decision makers’ point
of view.

As it illustrated in Table 13, “Open space” is selected
as the worst criterion.

Final weight of each sub-criterion is shown in Table 16.

Consistency rate is acceptable for decision making
about sub-criteria of Macro General Technical Features
through decision makers’ ideas.

Step 3: In this section sub-criteria of Technical-Envi-

) Ciy Ci, Cys ronmental Features will be evaluated and weighted. Again,
Weights there are same procedures for the calculation. Final results
0.567 0.267 0.167 . .
: : will be presented in Tables 17-20.
Final weights 0.0697 0.0328 0.0205 As it highlighted, “Accessibility of public transport” is
Ksi* 0233 selected as the best criterion from decision makers’ point

Consistency rate is acceptable for decision making
about sub-criteria of “Costs” through decision makers’

ideas.

of view.
As it illustrated in Table 17, “Proximity to major
Roads” is selected as the worst criterion.

Table 13. Decision making table of sub-criteria for “Facilities and accessibility” (Main criterion)

Criteria number Cyy C,y Cys Cyy Cy s Cys
Names of criteria | Car parking Proximity to Proximity to Traffic Proximity to the | Open space
facilities (Parking | public facilities | medical facilities | convenience city center
area) and services
Table 14. Best sub-criterion to other sub-criteria
Best to others Cyy C,, Cy ;3 Cyy Cys Cys
[ 2 3 2 1 3
Table 15. Other criteria to the worst criterion Table 16. Final results and weights of sub-criteria
Others to the worst Cys Cyy Cyy Cy 3 Cyy Cy s Cys
Weights
Cyy 4 0.131 0.196 0.131 0.196 0.286 0.060
C,, 4 Final weights | 0.032 0.048 0.032 0.048 0.070 0.015
C 3
= Ksi* 0.107
Cyy 3
Cys 4
C,e 1

Table 17. Decision making table of sub-criteria for “Access to transportation” (Main criterion)

Criteria number

CSI

C32

C3—3

Names of criteria

Closeness to the airport

Proximity to major roads

Accessibility of public transport

Table 18. Best sub-criterion to other sub-criteria

Table 19. Other criteria to the worst criterion

Best to others | Cs_; Cs, Cs;3 Others to the worst Cs,
Css 2 4 1 Csa 4
Csy 1
Cs; 3
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Final weight of each sub-criterion is shown in Table 20.

Table 20. Final results and weights of sub-criteria

C C C
Weights 31 32 33
0.344 0.125 0.531
Final weights 0.093 0.044 0.027
Ksi* 0.156

Consistency rate is acceptable for decision making
about sub-criteria of Technical-Environmental Features
through decision makers’ ideas.

— Criterion 4 (Physical site characteristics) and crite-
rion 5 (Potential continuous development) have only two
sub-criteria which mean they don't need any calculation for
the process of finding their weights. For the sub-criteria of
“Physical site characteristics’, “View (Good scenery)” took
0.667 percentage of the weight of the main criterion and
“Outdoor noise” gained 0.333 of the percentage. So, final
weight of “View (Good scenery)” should be 0.269 and “Out-
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door noise” finally will be 0.135. Based on experts’ opinions,
relative importance of sub-criteria of “Potential continuous
development” is the same so final weights for both “Oppor-
tunity to expand the hotel in future” and “Closeness to other
hotels already existed nearby” will be the same and 0.0315.

6.2. WASPAS outputs

Results and final ranking of alternatives as locations are
presented here from Tables 20-23. Decision making ma-
trix is prepared based on both real data and qualitative
data based on experts’ opinions about the quality of loca-
tions in facing with the criteria. Decision making matrix
is presented below as Table 21.

- In prioritizing and ranking of alternatives (locations)
based on WASPAS both real data and experts’ opinions have
been considered. The normal average (rounding numbers)
instead of decimals is used and applied in the Table 21.

Based on the methodology normalized weighted deci-
sion making matrix should prepare in both summarizing
and multiplication parts which can be seen in Tables 22-23.

Table 21. Decision making matrix

G

C2—3 C2—4

CZ—S

C2—6

Max | Max

Max

Max

0.032 | 0.048

0.070

0.015

Q Q

Q

600

200

400

1.5

300

7

300

[NSRI ST S N I )

O | N ||| \©

Q| U | W |

G| W[ | \O|
(<N I N B e

5.5

|| QN| |
O | |||
G| |||
[c=HIEN [ e N B S BN |

11

* Q = Qualitative.

Table 22. Normalized weighted decision making matrix for summarizing part

G

G

Cs Cy

Ci;

Co

Cysy

Crs | Coy

Cys

Coe | Gt | Coon | Gz | Gy

0.033

0.021

0.032

0.048

0.028 |0.048

0.040

0.015 |0.093 |0.044 |0.027 |0.235 |0.068

0.016

0.010

0.028

0.018

0.032 | 0.048

0.040

0.015 |0.070 |0.022 |{0.007 |0.202 |0.135

0.025

0.021

0.025

0.042

0.021 |0.021

0.015

0.011 |0.047 |0.039 |0.027 |0.202 |0.023

0.020

0.021

0.025

0.030

0.011 |0.021

0.070

0.009 |0.062 |0.044 |{0.027 |0.235 |0.027

0.033

0.021

0.032

0.036

0.018 [0.032

0.055

0.015 [0.085 [0.044 [0.017 [0.269 |0.027

Table 23. Normalized weighted decision making matrix for multiplication part

G,

G

C1—3

C2—2

C2—3 C2—4

CZ—S

C2—6 C3—2 C3—3 C4—1

1.000

1.000

0.996 |1.000

0.962

1.000 1.000 |1.000 |0.965

0.986

0.954

1.000 |1.000

0.962

1.000 0.970 |0.963 |0.926

1.000

0.994

0.987 |0.962

0.898

0.996 0.994 |1.000 |0.926

1.000

0.978

0.965 |0.962

1.000

0.993 1.000 |1.000 |0.965

1.000

0.986

0.981 [0.981

0.983

1.000 1.000 |0.987 |1.000
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Final ranking of locations is presented in Table 24.

Table 24. The results of WASPAS

n o= no—

O.SZXz'j,sum 0.5HXij,mult WSP; Ranking
j=1 j=1

A 0.404 0.385 0.789 1

A, 0.377 0.356 0.733 3

Aj 0.297 0.258 0.555 5

A, 0.348 0.313 0.660 4

As 0.391 0.353 0.744 2

As it can be seen Location 1, East Ayatollah Kashani
Boulevard, ranked as the best location for building a five
star hotel and it seems the most feasible, sustainable and
tourist absorbing place in mentioned locations.

Conclusion and discussion

Undoubtedly, determining an appropriate and strategic
location is an indispensable part of the development of a
successful business and it can be evolved a business sector.

Nowadays, with the dramatic growth of demand for
high quality hotels in the tourism industry, developing
an effective and systemic strategy in hotel development
is a significant matter. Consequently, decision making for
choosing the best location for the hotel is one of the es-
sential as well as awkward stages in hotel development
projects. The hotel locating involves multi-dimensional
factors which make the process of decision making highly
complex and needs an integrated system for strengthening
and enhancing the process.

This research presented a novel comprehensive ap-
proach for hotel locating based on new hybrid MADM
methods and sustainability perspective. Locating should
be based on both current and future factors to ensure that
the selected site is not only the best choice for today but
also beneficial for the hotel industry in the future. There-
fore, the methodology of the research has been chosen
logically and in accordance with a foresight perspective.
From authors™ point of view, integrated method of using
BWM for criteria evaluation and WASPAS for ranking the
alternatives can be one of the best analytical approaches to
evaluate and assess hotel’s locations, as alternatives, based
on the criteria in the effective and efficient way. This ap-
proach has applied to the real case study of hotel location
selection in Shahrekord, Iran, which its truism industry is
in a growing trend.

On the other hand, in such cities like Shahrekord, the
infrastructural planning have not followed a stable model
for decision-making process which caused serious conflict
for investors and planners especially in large scale projects
such as hotel construction. Tourist hotel locating involves
complex decision making systems that require efficient
tools to deal with the decision challenges. The proposed

methodology in this study can be efliciently used as an
analytical model for tackling planning and managing chal-
lenges for location selection.

In the competitive nature of the hotel sector, the re-
sult of this research provides valuable and useful infor-
mation for investors, hotel owners, and urban planners.
Additionally, it contributes to the sustainable development
of tourism since hotels are the core sector of the tourism
industry.

Hotels are the major and largest sector of the hos-
pitality industry which have significant impacts on the
environment as well as social and economic dimensions.
Sustainability subjects will have positive effects on tour-
ist’s experiences and attraction, reduce costs, and protect
the environment. In long-term planning, urban planners
and decision makers should, basically, apply sustainability
throughout all stages of decision-making process. Due to
the profound environmental impacts of hotel construc-
tion, and as one of the crucial stages of hotel develop-
ment, locating should be analyzed and evaluated based
on sustainability factors. The eflicient outcomes will be
achieved through investing in better development proce-
dures. Owing to the critical importance of sustainability,
in this research, choosing the candidate sites as well as the
criteria are based on sustainability perspective.

In this study, the five candidate locations are in places
with low potential to make pollutions during the hotel
operation and with high potential to develop a green ho-
tel in the area. The possible and existing environmental
considerations for selected sites have been investigated in
order to have the least environmental impacts. Besides,
candidate locations are close to major roads and facilities
which reduce the cost of the hotel operation as well as the
pollution dramatically. Essential social dimensions have
also considered in the selection of the factors and criteria
such as the safety of the sites and the availability of public
and medical facilities.

According to the BMW used in the research by using
of pairwise comparison based on experts’ opinions, the
main criteria of physical site characteristics (C4) achieve
the highest weight between five main criteria and the C,_,
view (good scenery) gain the highest weight among the
sub-criteria.
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In comparison to some other studies such as Hashem-
khani Zolfani et al. (2013) and Popovic et al. (2019) in
locating related issues there is a big difference in the meth-
odology. These studies both applied SWARA method for
evaluating and weighting criteria while this study applied
BWM to do that. These two methods are basically dif-
ferent but the main point is the core idea. SWARA is a
policy based method for weighting criteria (Hashemkhani
Zolfani & Saparauskas, 2013) while BWM is new version
of pairwise comparison based methods. This study is not
organized on some policies so decided to analyze criteria
based on their nature and relationship. Xiaomei, Ming,
Huchang, Wenjing, and Lev (2019) presented a literature
review on BWM and its applications. Based on this re-
search, greatly referred which BWM in comparison to
AHP is more powerful and has less inconsistency.

The findings of the research on a five-star hotel locating
in Shahrekord support that “location 1” should be chosen
for developing a high quality hotel by considering sustain-
ability view. The result shows that this location will be an
excellent choice for Shahrekord to promote the sustainable
tourism industry in both current and prospective future.
There was a limitation in this study and it was some loca-
tions with unknown situation which they didn’t have proper
documents to show who or organization is the exact owner
of that location and in charge of them. The contribution
of the study is the application of the combination of sus-
tainability perspective and MADM framework which can
practically apply in the future locating projects.
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