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Abstract

Purpose: Multi-Criteria Decision-Making (MCDM) is an optimization technique used to identify the most preferable alternative
under multiple critetia. The aim of this study is to systematically evaluate and identify the most suitable locations for the construction
of load regulation weighing systems in Goharzamin Mining and Industrial Company.

Methodology: First, by studying and reviewing the literature review on the subject and also examining the problem conditions, after
forming an expert team of 5 people, 4 alternatives were identified and ranked based on 7 criteria. This study uses a MCDM model
that includes the ERASA and Best—Worst Method methods.

Findings: The computational results determine the location of the load regulation weighing systems based on potential alternatives.
Accordingly, based on expert opinion, the most important factors were identified as distance and construction cost, and after
evaluating the available options, option 4 received the highest score and ranked 1.

Originality/Value: The research value and innovation of this study is the use of the new ERASA multi-criteria decision-making
method to evaluate and rank potential locations for the construction of load regulation weighing systems, which, while closely
examining the issue, leads to the provision of effective solutions for decision-making by senior managers of the organization.
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Figure 1- Problem-solving process.
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Table 1- Introducing candidate sites for the construction of load-regulating scales.
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Table 2- Introducing evaluation criteria taking into account sustainability aspects.
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Table 2- Continued.
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Figure 2- Location of candidate sites in the company's area.
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Table 3- Determining vectors AB and AW.
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Table 4- The weight of each evaluation criterion.

C7 _C6 C5 C4 C3 C
0.093 0362 0.120 0.181 0.052 0.120 0.072 ) ksl
0.096 0263 0.105 0315 0.063 0.105 0053 Y mbsls
0.090 0345 0.172 0.172 0.049 0.115 0.057 Y o»ks)l8
0.104 0269 0.099 0296 0.059 0099 0074 ¥ ls)ls
0.099 0356 0.119 0.119 0.071 0.177 0059 0 wks)5
0.096 0319 0.123 0217 0.059 0.123 0063 o=5be s
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Table 5- Decision matrix.

CT(-) C6(-) C5(-) C4(-) CQH) C2(H) CI(H) bayyy

4 4240 3 17 5 7 5.5 Al

5 4270 5 16.8 5 6 5 A2

5 7760 6 4 6 3 6 A3

2 4240 5.2 13 5.2 7 5.2 A4
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Table 6- Normalized matrix.

C7(-) C6(-) C5(-) C4(-) C3(+) C2(H) Cl1(H) agys

0.5 1 1 0.2353 0.8333 1 09166 Al

0.4 0.9929 0.6 0.2381 0.8333 0.8571 0.8333 A2

0.4 0.5463 0.5 1 1 0.4286 1 A3

1 1 05769 0.3077 0.8667 1 0.8666 A4
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Table 7- Weighted normalized matrix.
C7(-) C6(-) C5(-) C4(-) C3(+) C2(+) Cl(+) aoys
0.048 0.319 0.123  0.05106 0.04916 0.123  0.05775 Al
0.0384 0.3167 0.0738 0.05167 0.04916 0.1054 0.0525 A2
0.0384 0.1743  0.0615 0.217 0.059  0.0527 0.063 A3
0.096 0319 0.0709 0.06677  0.0511 0.123  0.0546 A4
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Table 8- Credit Matrix.

C7(-) C6(-) C5(-) C4(-) C3(+) C2(+) Cl(+) layys
-0.0072  0.1447  0.0615 -0.0456 -0.003  0.0703  0.0008 Al
-0.0168 0.1402  -0.0085 -0.045 -0.003  0.0351 -0.0045 A2
-0.0168  -0.108 -0.0208  0.1659 0.0098 -0.0483  0.0105 A3
0.0576 0.1447 -0.0114 -0.0299 -0.001  0.0703 -0.0024 A4
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Table 9- Final ranking of options.
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Table 10- New weights of criteria based on different scenarios.

;Lo g Low

Cc7 Coé Cs C4 C3 C2 C1
0.063 0123 0.059 0217 0.123 0319 0.096 (Lol alus)1

0.143  0.143  0.143 0.143 0.143 0.143  0.143 (L 3902

0.048 0.163 0.079 0.188 0.131 0.265 0.126 3
0.115 0.111 0.098 0.149 0.171 0.221 0.135
0.087 0.131 0.118 0.111 0.208 0.187 0.158
0.124 0.137 0.134 0.071 0.237 0.132 0.165
0.098 0.178 0.165 0.105 0.126 0.157 0.171
0.083 0.198 0.195 0.065 0.113 0.148 0.198
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Figure 3- The rank of alternatives according to different scenarios.



cee b A (9399 (S (U / 0y Ken 5 8504 6 o

\FY

MCDM GLQ’Q:’S) ﬁLm La (Gwad, M‘LSA -f-v

o il 5 o) 0As i 55 (SAW s MARCOS (EDAS PIV akoor31) So5 MCDM (8l Sis 5 52 3 o3l U o 3550 lows
DS PIV 5 SAW \n s & ERASA s gl coiplosl Gla gt G ol sinsls 9L ¥ JKE 55 535 53 bl 1 6 5

Sl

Al A2 AA3  XA4

4 A A A A A
3
2 X X
1 X X X
ERASA PIV MARCOS EDAS SAW

MCDM caliseo GLQU'IJ’) Q.:L.\a' » La:a_..“,)f G, -f Ji.’b
Figure 4- The rank of alternatives according to different MCDM methods.

S 9 (5 S Ao -0

Gl s B s cmelionasy s Gl slitenr O b Bt e lles ol 5 SV suans wgets (5, Sk Coedl a5

25 (25 St Sl sl S s ol 53 (Y gammms 3L 5 SO 31 (6 S5l 5 (510 Usmol e LS s (6 e o)

2l ¥ 4B 58550 (Sla g 2 5 4o g o OLalil)S 0 U bl pl sl 48513 Ll )50 (e S o 5 ke OS5 55 0L
Sale 2L g oIl bl 8 55 b Calises jlms V pizmad ool 0l S 5 55 51 0o slad Sl Dl g
s MCDM 3 005 il (SUo s 5oecor 31 2 48 ERASA s, 3 o3kisal L s gy 31 Jolor g5 ool 54 s 53l
23,5 o Dl Jgnamme 2 S 53 ) oo Glad Sl g5l ol olad 22005 gyl oy s ¥ (sl (55 ) (S 2550

3,8 oo 0l oS by e (5525 (S35 0 dgeazes 2 oseates Sla g Joms 53 (6550 I e Umazes b e Slagy5elS 4S5 5 5b e

.:.sjf‘_;awj@&érwbi\fiyﬁ)&ywjdﬁfwmjb&&ﬁy VABC}@A)‘\wL&N\LﬂQ@JduQQQﬁ

(3]

(6]

(7]

&b

Zak, J., & Wkeglinski, S. (2014). The selection of the logistics center location based on MCDM/A methodology.
Transportation research procedia, 3, 555-564. https://doi.org/10.1016/j.trpro.2014.10.034

Aditi., Kaul, A., Darbari, J. D., & Jha, P. C. (2019). A fuzzy MCDM model for facility location evaluation based on quality
of life. In Soft computing for problem solving: Socpros 2018, (pp. 687-697). Springer. https://doi.org/10.1007/978-981-15-
0035-0_56

Wang, C. N., Nguyen, V. T., Thai, H. T. N., & Duong, D. H. (2018). Multi-criteria decision making (MCDM) approaches
for solar power plant location selection in Viet Nam. Energies, 11(6), 1504. https://doi.org/10.3390/en11061504

Karacsan, A., Kaya, 1., & Erdougan, M. (2020). Location selection of electric vehicles charging stations by using a fuzzy
MCDM method: A case study in Turkey. Neural computing and applications, 32(9), 4553-4574.
https://doi.org/10.1007/s00521-018-3752-2

Wang, R., Li, X., Xu, C., & Li, F. (2020). Study on location decision framework of electric vehicle battery swapping
station: Using a hybrid MCDM method. Sustainable cities and society, 61, 102149.
https://doi.org/10.1016/j.scs.2020.102149

Aydin, N., & Seker, S. (2021). Determining the location of isolation hospitals for COVID-19 via Delphi-based MCDM
method. International journal of intelligent systems, 36(6), 3011-3034. https://doi.org/10.1002/int.22410

Sahin, M. (2021). Location selection by multi-criteria decision-making methods based on objective and subjective
weightings. Knowledge and information systems, 63(8), 1991-2021. https://doi.org/10.1007/s10115-021-01588-y



148

(\T'O) t* GJLQ.:I‘Y’G)"}

\WA-\FAlamip éﬁ)l’ ) M ‘GS)MM :Qﬁ“

[10]

[11]

[12]

[13]

[15]

[16]

Xuan, H. A., Trinh, V. V., Techato, K., & Phoungthong, K. (2022). Use of hybrid MCDM methods for site location of solar-
powered hydrogen production plants in Uzbekistan. Sustainable energy technologies and assessments, 52, 101979.
https://doi.org/10.1016/j.seta.2022.101979

Nenzhelele, T., Trimble, J. A., Swanepoel, J. A., & Kanakana-Katumba, M. G. (2023). MCDM model for evaluating and
selecting the optimal facility layout design: A case study on railcar manufacturing. Processes, 11(3), 869.
https://doi.org/10.3390/pr1 1030869

Kabak, M., & Keskin, I. (2018). Hazardous materials warehouse selection based on GIS and MCDM. Arabian journal for
science and engineering, 43(6), 3269-3278. https://doi.org/10.1007/s13369-018-3063-z

Ocampo, L., Genimelo, G. J., Lariosa, J., Guinitaran, R., Borromeo, P. J., Aparente, M. E., ... ., & Bongo, M. (2020).
Warehouse location selection with TOPSIS group decision-making under different expert priority allocations. Engineering
management in production and services, 12(4), 22-39. https://doi.org/10.2478/em;j-2020-0025

Ak, M. F., & Acar, D. (2021). Selection of humanitarian supply chain warehouse location: A case study based on the
MCDM methodology. Avrupa bilim ve teknoloji dergisi, (22), 400—409.
https://dergipark.org.tr/en/pub/ejosat/issue/59649/849896

Saha, A., Pamucar, D., Gorcun, O. F., & Mishra, A. R. (2023). Warchouse site selection for the automotive industry using
a fermatean fuzzy-based decision-making approach. Expert systems with applications, 211, 118497.
https://doi.org/10.1016/j.eswa.2022.118497

Mittal, R., & Obaid, A. (2023). Sustainable warehouse location selection in humanitarian supply chain: Multi-criteria
decision-making approach. International journal of mathematical, engineering & management sciences, 8(2), 316-335.
https://doi.org/10.33889/IIMEMS.2023.8.2.019

Sanjari Parizi, M., Sazvar, Z., Nayeri, S., & Mehralizade, R. (2024). Novel decision-making methods for the sustainable
warehouse location selection problem considering the value alteration boundaries and accumulation of alternatives. Clean
technologies and environmental policy, 26(9), 2977-3002. https://doi.org/10.1007/s10098-024-02759-5

Stevié, Z., Pamudar, D., Puska, A., & Chatterjee, P. (2020). Sustainable supplier selection in healthcare industries using a
new MCDM method: Measurement of alternatives and ranking according to compromise solution (MARCOS). Computers
& industrial engineering, 140, 106231. https://doi.org/10.1016/j.cie.2019.106231

Rezaei, J. (2015). Best-worst multi-criteria decision-making method. Omega, 53(1), 49-57.
https://doi.org/10.1016/j.omega.2014.11.009

Rezaei, J. (2016). Best-worst multi-criteria decision-making method: Some properties and a linear model. Omega, 64(1),
126-130. https://doi.org/10.1016/j.omega.2015.12.001

Paramanik, A. R., Sarkar, S., & Sarkar, B. (2022). OSWMI: An objective-subjective weighted method for minimizing
inconsistency in multi-criteria decision making. Computers & industrial engineering, 169, 108138.
https://doi.org/10.1016/j.cie.2022.108138




