| Quarterly Scientific Journal of Technical and Vocational University
Special Issue 2023, Vol. 20, p. 91-112
Journal Homepage: https://karafan.tvu.ac.ir/?lang=en TVU

o d :104 1 A.2022.276321.141

Optimal Location of Business Sites Using Improved Fuzzy
Analytical Hierarchy Process (IF-AHP) (Case Study:
Prefabricated Building Materials Production Workshop)

Mostafa Dabiril*", Mohammad Sadeq Dabiri2"’, Mohamad Reza Dabiri3

1Faculty Member, Department of Civil Engineering, Technical and Vocational University (TVU),
Tehran, Iran.

2Department of Mechanical Engineering, Hamedan Technical and Vocational University,
Tehran, Iran.

3Department of Physical Education, Faculty of Humanities, Hamedan Branch, Islamic Azad
University, Hamedan, Iran.

ARTICLE INFO ABSTRACT

Article Type: Appropriate location for a business environment is one of the major

' success factors in investment. This article aimed to provide a method
for optimal location of a business site using intuitionistic fuzzy
analytical hierarchy process (IFAHP). The options evaluated in this

Original Research

R study include five places proposed in Kurdistan Province, Iran. The
gz‘c,(iaslzgfi. %1014722%2212 fuzzy Delphi method was used to select the criteria, and intuitionistic
Accepte;l' 02'27'2022 fuzzy Delphi method was used to measure the weight of the criteria

relative to each other and to measure the option weights relative to
each criterion. Necessary calculations were performed to prioritize

Keyword: the available site using the analytic hierarchy process (AHP) and
Business intuitionistic fuzzy sets. Finally, the priority of each site for a
Location prefabricated building material production workshop was
Prioritization determined. Measuring the importance coefficient and conversion of
Multi-criteria Selection verbal variables to intuitive fuzzy numbers were among the
Intuitionistic Fuzzy Sets advantages of this approach. In addition, since uncertainty was not

defined in classic and fuzzy sets, the employment of intuitive fuzzy sets
*Corresponding Author: which involved uncertainty faf:tors could help planqers _dgve_lop better
Mostafa Dabiri future _plans_. The results of this study showed that intuitionistic fu_zzy
Email: dabiri1212@gmail.com analytical hierarchy process method can be used for optimal location

of business sites.

@ () & | ©2023 the authors. Published by Technical and Vocational E-ISSN: 2538-4430
ot University, Tehran, Iran. This article is an open-access article ISSN: 2382-9796
distributed under the terms and conditions of the Creative
Commons Attribution-Noncommercial 4.0 International (CC BY-
NC License) (https://creativecommons.org/licenses/by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/?lang=en
https://www.doi.org/10.48301/KSSA.2022.276321.1418
https://orcid.org/0000-0003-0066-6972
https://orcid.org/0000-0002-8413-8693
https://orcid.org/0000-0001-7165-3429

Mostafa Dabiri and et al. Optimal Location of Business Sites Using Improved...

EXTENDED ABSTRACT

Introduction

Appropriate location for a business environment is one of the major success factors in
investment. Entrepreneurs face various uncertainties in the planning process to create a
business and invest. A factor called doubt or uncertainty is not defined in classical sets and
even fuzzy sets. The right place for the business environment is one of the main factors of
success in investment. The purpose of this article was to present a method for optimal
location of a business location using Intuitive Fuzzy Hierarchy Analysis Process (IFAHP).

Methodology

In this study, the intuitionistic fuzzy hierarchical method was used to locate the business
site. Five places from the study area were selected for investigation. The measurement
criteria in this research were selected based on the study of documents and experts'
opinions. The participants in both panels included 12 experts in the field of
entrepreneurship in the study area. The necessary calculations for prioritizing the existing
sites were carried out using the combined method of Analytical Hierarchy (AHP) and
intuitionistic fuzzy sets. The set of criteria selected for prioritizing sites in this research, and
based on documents and experts' opinions, included; (i) land price, (ii) the presence of
necessary infrastructure, (iii) proximity to natural raw material procurement centers, (iv)
proximity to main sales markets, and (v) possibility of meeting environmental conditions
and sustainable development. The options evaluated in this study included five sites
proposed in Kurdistan Province, Iran. The fuzzy Delphi method was used to select the
criteria and the intuitionistic fuzzy Delphi method was used to measure the weight of the
criteria relative to each other, and to measure the option weights relative to each criterion.
Necessary calculations were performed to prioritize the available sites using the analytic
hierarchy process (AHP) and intuitionistic fuzzy sets.

Results and discussion

The overall decision-making structure in this example consisted of three levels of goals,
criteria and alternatives. Often, the set of criteria is presented with C = {C1, C2,C3, e e ¢, Cn}
and the set of alternatives or available methods for prioritization is presented with A = {A1,
A2,A3,e 00, An}

The summary of the findings of this research is shown in Table 1.

Table 1. Prioritizing alternatives for selecting the location of the prefabricated construction
materials production center site.

Prioritized Option Defuzzification weights
arrangement
1 A5 0.378
2 A4 0.250
3 A3 0.188
4 A2 0.162
5 Al 0.148
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The final findings of this study showed that based on the considered criteria, (i) land
price, (ii) the presence of necessary infrastructure, (iii) proximity to natural raw material
procurement centers, (iv) proximity to main sales markets, (v) the possibility of meeting
environmental conditions and sustainable development), option or location number 5
had the highest priority for setting up a business site (prefabricated building materials
production plant) in the studied area, followed by options number 4, 3, 2 and 1 in the

order mentioned.

Conclusion

The comparison between criteria and two-by-two comparison of options with respect
to criteria were the main conditions and stages of multi-criteria decision-making process.
The importance of using intuitive fuzzy sets in planning for the future becomes even more
apparent when the issue of ambiguity and uncertainty is raised. Making a decision to create
a sustainable business requires knowing several criteria. In addition to the impact on
decision-making, it also includes issues related to the time of project operation. Choosing
the right place to start a business is one of the important topics to ensure its future income.
Not paying attention to the criteria and not considering factors such as: the emergence of
new competitors, changes in the needs of customers and the reduction of water supply
sources, the lack of land for the development of the project in the future, can cause heavy
losses for entrepreneurs and investors. Furthermore, considering that the prediction of each
of these conditions is associated with ambiguity and uncertainty and the issue of
uncertainty is not defined in classical mathematical collections, the use of intuitive fuzzy sets
thatalso have an uncertainty factor is useful in the process of multi-criteria decision making
for business site location. Some of the features of the Intuitionistic Fuzzy Hierarchical
Analysis (IF-AHP) method for the optimal location of a business location are as follows: (1)
considering various economic and non-economic criteria in the process of choosing the
most suitable place to establish a business; (2) using the opinions of different experts to
determine the weight of the criteria and compare the options with respect to each criterion;
(3) determining the compatibility of the comparative matrix of the criteria and the judgment
of the experts; (4) the possibility of converting verbal judgments into numbers of intuitive
fuzzy sets and finally into numbers and digits of classical sets; and (5) considering the issue
of ambiguity and uncertainty in comparing the weight of the criteria relative to each other,
and the weight of the options relative to the criteria considered for the optimal choice of the
place to create a business site. Finally, while recommending the use of this method for
locating a business site, it should be noted that the selection of criteria in this research was
based on the conditions of the study area and the number and type of criteria might change
in another area.
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