Resear ch in Production and Oper ations M anagement
University of Isfahan E-1SSN: 2981-0329
Vol. 15, Issue 3, No. 38, Autumn 2024

d https://doi.or g/10.22108/pom.2024.139960.1537

(Resear ch paper)
Analyzing the Risks of the Sustainable Supply Chain of Refineries
Based on Bipolar Neutrosophic Numbers

Rahim Ghasemiyeh*
Faculty of Economics and Social Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran,
r.ghasemiyeh@scu.ac.ir
Ali Mehr abi
Faculty of Economics and Social Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran,
a.mehrabi @scu.ac.ir
Gholamreza Dar vishnej ad
MSec. Faculty of Economics and Social Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran,
gh.rezadarvishnejad @ gmail.com

Purpose: This study aims to reduce and manage the risks in a sustainable supply chain of refineries
and to adopt appropriate strategies to deal with the sanctions.

Design/methodology/approach: The present study is typically practical in terms of purpose and
quantitative in terms of approach, consisting of interviews and questionnaires, and exploratory in
nature. The statistical population studied included all top managers of the engineering, safety, health,
environment and passive defence, research and technology, and operations and exploitation
departments of Abadan Oil Refining Company. By using numerous questionnaires and taking
advantage of the opinions of experts and experts in the oil refining industry, in this study, five main
categories of sustainable supply chain risks and their 13 sub-factors were identified. After extracting
sustainable supply chain risks from the literature using the fuzzy Delphi technique, the list of these
risks was refined according to the economic conditions of Iran based on the opinions of experts. Then,
the risk items and subsets identified in the previous step were weighted and prioritized using the
SWARA technique.

Findings: It was found that using bipolar neutrosophic number sets is more effective than other
methods when dealing with complex, ambiguous, and inadequate information. This technique can
process positive and negative information simultaneously. The results indicated that the best strategies
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to deal with sanctions are reconstruction and major repairs in production lines, “focusing on research
and development of products and processes”, and ‘“reducing insurance premiums for domestic
producers”. Also, the findings of SWARA's technique denoted that among the main risks, "lack of
infrastructure” is the top priority and the "critical" risk is the last priority.

Research limitations/implications. One limitation that should be considered is that the findings of
this study were conducted in Abadan Oil Refining Company. Therefore, examining this approach in
other companies might lead to different results. Given that this study was conducted at a specific
period, caution should be exercised in generalizing the results in the long term and in the future. In
this research, the Fuzzy Delphi, SWARA, Bipolar Neutrosophic and TOPSIS techniques were
applied. Therefore, if a study is conducted using other approaches or other risks and strategies, the
results might be different.

Practical implications. While explaining the neutrosophic method of bipolarity, the results can be
used by managers in making policies in various economic fields, especially the oil refining industry.
As a future research subject, the risks and strategies proposed in this study can be used to assess
sustainable supply chain risks in other units in different industries to determine the model's validity.
Based on the research findings, this study suggested focusing on the first three strategies that had
higher priorities: i) renovation and major repairs in production lines; ii) establishing companies that
can verify product quality and issue approvals at the international level, and iii) reducing insurance
premiums for domestic producers. The proposed strategies are practically valuable for policymakers
and managers who intend to enhance their ability against sanctions.

Social implications: Sanctions have had a negative impact on the business revenues. Therefore,
adopting the right strategies to counter and neutralize sanctions will improve corporate revenues.
Increasing corporate revenues will enable them to fulfil their social responsibilities better and improve
public satisfaction and societal well-being.

Originality/value: Most previous studies have examined barriers or presented models, while the
innovation of this research can be explained in terms of identifying, categorizing, and prioritizing
sustainable supply chain risks using bipolar neutrosophic hierarchical analysis in the Abadan oil
refinery, a subject which had been neglected by researchers. The most important advantages of the
present study include the combined and scaled reasoning method, rapid calculation, application of
different weights of risks and strategies, inclusion of qualitative and quantitative indicators, high
accuracy, and ranking and prioritization of risks and strategies.
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Table 3- Appropriate strategies during sanctions (surveys of the first and second stages
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Table 4- The opinion of expertsregarding the main risks
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Table5- The opinion of expertsregarding secondary risks
C}}J -\-.0)) z.:.w‘;u . L;-'“; s"_,.;.o.k'
. e . &£ ‘5"‘“.) (gk'\" *S-»-',J
Qul¥ Wil K; S 52ls
5% JARN JARN) A Slol Cleds 5 Sl gt Jls slads) b glaads
YArg 08 AVSS A L5 el g5k S i
e JARD ARD /o Cod Dbl 5 2oy ol
¢slazl
s olpsle (Wlsls Ly 5o S Gl 3 i
/5Y ALK ALK i
JE s de
0¥ JARE ARD) /o e3l5 O35 s 53 5 e Sl (DS
YArg OV AN s UL L st it sl
AT i3 JASY 5 el 5 o Gl 3 i
(ol (S pds ¢ '1>L5u.x;j;)>u‘.aj
D 700 JAAY JAY o e
658 Sllazel 5 bl g VS (634 0 sole|
AYS AR JAAY JAY o5 3 S 53 Ik S5 s
Ald ARD ARE /o ol b claliz!
IYA /5 YAYaY 5V s S e
YAYd JAY) yANA! AR L;];M)‘f.,\ﬁ.l
L;la.?w\;w..:)

/AR AR YA Y% b s




VO b FA b O osled 00 oy (Sllas 5 A5 Sy e s Stass N YA

el & iy Sy 3 S8 A el 55 O fealy S a5 S s 55 Aeb iy 35 3 g

ol bds S gy 55 sl 4 sl i 53 35 50 Slebl cal i L;),I@.? 3 S L
an oS ST+HI+HF+HT-ILF-> 51 0l sle O 5 4 gae ol s sd 0 00ls OLES 520 £ L (S g S 58 3de
P e Sy 2o Syl cite el Ly e (Dile sl Sy pae 4 Sl o Sl S
23 35 g Dbl LA ) e el e S gt 3l e sl Ly pde (e Ly sels
A S s Ls 85 8 5 e e G ol (sl s e oS 558 0l e
kb slael 4 e sla s Sl A el g3 .l (Crisp Value) aled slael 4y Jas 95 Kb gons 555 50

b JdS
s slael Sl —F Jgis
Table 6- Matrix of deterministic numbers
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Table 7- Prioritization of research strategies
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