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Abstract

Purpose: Facility location selection is a strategic decision in supply chain management with long-term implications for operational costs,
productivity, setvice quality, and organizational sustainability. In the mining industry, selecting appropriate locations for load-regulation
weighing systems plays a critical role in accelerating loading operations, reducing transportation costs, and improving material flows.
Despite its importance, limited attention has been paid to the location selection of supporting mining supply chain facilities through a
sustainability-oriented Multi-Criteria Decision-Making (MCDM) perspective. Therefore, this study aims to evaluate and identify the most
suitable locations for load-regulation weighing systems at Goharzamin Mining and Industrial Company.

Methodology: This applied research was conducted as a case study in Goharzamin Mining and Industrial Company. Four candidate
locations and seven evaluation criteria covering economic, social, and environmental sustainability dimensions were identified. The Best-
Worst Method (BWM) was employed to determine criteria weights based on the judgments of five industry experts and managers.
Subsequently, the candidate locations were evaluated and ranked using the ERASA multi-criteria decision-making method. Sensitivity
analysis and comparative evaluations with several established MCDM methods were also performed to assess the robustness of the results.

Findings: The results revealed that distance and construction cost are the most influential decision criteria. The evaluation of candidate
locations indicated that the fourth alternative, which involves installing weighing systems near each product's storage area, achieved the
highest overall score and ranked first among all alternatives. Sensitivity analysis confirmed the relative stability of the ranking results across
different weighting scenatios, while comparisons with other MCDM methods demonstrated satisfactory consistency.

Originality/Value: The primaty contribution of this study lies in integrating the BWM and the recently developed ERASA method to
address a mining facility location problem while explicitly incorporating sustainability considerations. The proposed framework extends
the practical application of ERASA and provides a decision-support tool for mining managers seeking more effective and reliable location-
selection decisions under multiple, potentially conflicting critetia.
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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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Figure 1- Location of candidate sites in the company's area.
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Table 3- Determining vectors As and Aw.

Aw As

C7 C6 C5 C4 C3 C2 Cl Cy C7 C6 C5 C4 C3 C2 Cl Cg
4 7 2 3 1 2 12 €3 15 1 3 2 7 3 5 C6 okl
3 5 2 6 12 2 1 €1 2 12 3 1 5 3 6 C4 Yokl
2 7 25 3 1 25 12 €3 2 1 2 2 7 3 6 C6 Yokl

22 4 2 5 1 12 €3 2 11 3 1 5 3 4 c4 YTl
4 6 2 2 12 3 1 Cl 14 1 3 3 5 2 6 C6 b ksl
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Table 4- The weight of each evaluation criterion.

C7 C6 C5 C4 C3 C2 cC1

0.093 0.362 0120 0181 0.052 0.120 0072 ) ksl
009 0263 0105 0315 0.063 0.105 0053 Y wls,ls
0090 0345 0172 0172 0.049 0.115 0057 Y els)ls
0.104 0269 0099 0.296 0059 0.099 0074 Y ka8
0.099 0356 0119 0119 0071 0177 0059 & ka8
009 0319 0123 0217 0.059 0123 0.063 o=Sbe o9
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Table 5- Decision matrix.

C7(-) C6(-) C5(-) C4(-) C3(+) C2(+) Cl(+) bayy

4 4240 3 17 5 7 55 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 Ad

o Jlai g ila =5 Joir
Table 6- Normalized matrix.

C7(-) C6(=) C5(=) C4(-) C3(+) C2(+) Cl(+) Layy

0.5 1 1 0.2353 0.8333 1 0.9166 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

lagyzg 0dd Jlo s e ile -V i
Table 7- Weighted normalized matrix.

C7(-) C6(-) C5(-) C4(-) C3(+) C2(+) Cl(+) Lauy

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 0.319 0.0709 0.06677  0.0511 0.123  0.0546 A4

solzel G ilo-A Jgiz
Table 8- Credit Matrix.

C7(-) CB(-) C5(=) C4(-) C3(+) C2(+) Cl(+) Layy

-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.

L lxo

c7 C6 C5 c4 c3 2 c1 Loy sLaw
0.063 0.123 0.059 0217 0.123 0.319 0.096 (bolaluo)
0.142 0.143 0.143 0.143 0.143 0.143 0143 (Lo
0.048 0.163 0.079 0.188 0.131 0265 0.126 Y
0.115 0.111 0.098 0149 0171 0.221 0.135 ¥
0.087 0.131 0.118 0.111 0.208 0.187 0.158 0
0.124 0.137 0.134 0071 0.237 0.132 0.165 7
0.098 0.178 0.165 0.105 0.126 0.157 0.171 v
0.083 0.198 0.195 0.065 0.113 0.148 0.198 A
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Figure 3- The rank of alternatives according to different scenarios.
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Figure 4- The rank of alternatives according to different MCDM methods.
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