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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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- ���-��  G;C � ELF�   G�L� I,/ H�L	  �KL�J	 �� �-L�   M�L� �>�L� ����     
V� /- ���X3L=- �LC .-��LCW �LX, \L	   �-L�-

#�=����,E	 �� P@7� ��=- Q,�20 

- G����P�-� �V� .��/ �� S=�;�^� M�� �>�� ���� .-��CW �X,� G-�C G�-���  J	�KL� H�	I,/  5-L>  L,- L� �.-�� 

-J� �C �>��� �-> QCJ	 C �>��� � Q4�� ��P�-�G�3+	 �-��;��C Q3 

2- ��'� �G�%  

�	I,/H �K�J	 > E�M� �?	
> Q���  G�� �� d�P��-  � 	��� �CfP�  G/�= �>M � �M�6V�  �L� \��� -�     JL�- .��L�

�	��:#   /- ��;�-�# ����W  G/�= ���H  �� 5�Zf�=�- f�6V�  QC ���1,G�3+�   ����L1, J	L	:�  rLP;�   .�L��4 �L	, �    G�L�

m-] ����\	Z� �� -� �� �C  �	2 �)20, 20.Henari et al .(H�	I,/ J	�K� QC ���< » Q8PL�  -G  /- ��LF=��  sP��L�  �

�;���� �C ^� QC Q> ���<  � \C�R3��,��:� �C ^�  f�qL+�  QLC  �L	��:#  L,-«  �L�  ��3LF	= » \	8L+�  �L�  /- ���L�� 

���9  ���� QC Q> ���< R3F�^	 �� a^	R3F��	 	Z�\   �L=-�Z�� 5�LI,- ��   G�L�  �3L+�.��  L,-«  ̀ L��:�  �L�  �L=- 

)Wieland, 2021 .(  

�	��- �� �Y, J3#�9 v�A�� :=��? ���-�  ��'�3F9  /-E� �= ��- ��	 ����� .��> I,/H�	  �KL� G-�LC J	 

�C�	3=�  ��8
�� QCS=�;� �� �>�B QC .��> �=G  ��8
��Q;���  G- CQ Q#�<  ��r@R�  �L_�4 �  �L
> � SPL=  ��LI�- 

�o-� G- J��, �C �;:� »I,/H�	 �K�J	 ���-�« �� I,/ .�=-H�	 �K�J	 ���-� QC \	�� /�	, QC �7� ^�  .�L�/ ��  �-�	uKL� 

���34-� � /�F� �@	V� Q���  G�� I,/H�	 �K�J	  ��	,  ��8
��Q;���  G-  L� �� .W����  .��L> �4 ��L,��  �L+,-� �

G��4�� � Q;���  G- .�	C �� ) �=-Jabarzadeh et al., 2020I,/ .(H�	 �K�J	 �� ��-� L�����  .��L>    � 5�LZ �-�L�

��-�Q	 �4 ��,-�.�� ���=Q� , ��	 2;����� I,/ ��F=�� �OCH�	 �K�J	 G-�C =�3=��   :L=�� L<�R� QC?  ��-L��� 

f��+� �OC  G�� ���34-�� /�F� V�� �@	 ��637-G �=- ), 2020.Amani et al�� .(G�-�    5�L1X� � v�LA�� ��

I,/H�	 J	�K� Q3#�9�C /- v�A�� I,/H�	 �K�J	 QC 3;= ���<� �=-. J�-�C�;C �=��C � /�- �C�L�  �� ��L8
�� �-L�  ��

I,/H�	 �K��J	 - �C��I� ��A�  �/�aW �	7]Z � ��83C- �� ,/IH�	 �K�J	  �L=- �-(9�u- )Malmir et al., 2020 .(�� 

��BQ> � Z�C� 
V� �� .-�2+����\	 [;� ��:C- ,�9? �EF� ��G I,/H�	 �K�J	 ���-�  � �LC G�L;P 
V� \L	    5-L7- ����L�

���> ) ,-Moktadir et al., 2021Z�C (� ��2� Q8P� /- ���X3=-��G P6�� 1CQ;	  L�H BP  4�L� -�g	  L<�� � ��-�Q	 

���>) ,-Jianying et al., 2021 .(  



����� ������ ������ ���� ���� ! "��#�$�!  �� %�&' �( )*+���*� ,� -�.� '/0�,�  /F���?2� � 1�2�+�0 3�4� /121 

EF�� �� ���	C�- b,�� �C  �37� �� ���W�C �-�@Z �#�:� ��  �L=-Karmaker et ; Kennedy et al., 2019 

al., 2023� .(EF�  ���7� �r� ���3B-�  �P���� X;�� ,-  �o��� �� D-�- �=- J8�� Q>�� �3	��:# uK� �V� -��	  �-�7

) ;��Ullah et al., 2021 .(/- �Y, .��/�= G����-,�3=- J	C  ��

��- EF�� QC ���< Q���I�  -G /-  f�L�3B-  �-LZ� 

E� Q:7-� � G����	� .W .�	C �� �=- .J�-�C�;C �=��C ?	
> EF��  G�� ����3B- �� E� �	��:# � f��3B- /��C � 

��X�- �.W �OC ^1� � �=�=- �� ;�-�# �C��/�- � ?:��@� EF�� �=- )Poursaeed & Mohammadipour, 2019 .(  

FC	G��  .�RRV� /-���=�;� QC :� � �-�m�O�J		 �.-�	 �-(9�u-G I,/ �� �1,W H�	�K�J	 �-���    Q4�����>  L,- �� .

��BQ> � Z�C� '�� /- ���X3=- �C .�,W /- ��G �6�^	 9G�	 :� ;0H��	 � ELF�  �L�G  LB-�m�  �f�L6V�  QLC ;�- �L	 

���;#G ��, �-�m�O� � ���]m-� ]C /-G�� �:	Pm �K>	 ���> ,- )Daneshyar & Iranpour, 2020(. Z�C� � �L2� 

 .�RRV� /-)Khorasani & et al., 2017( �EF� ��G ���   L� � QLA�� �LOC �C sPK�J	  ���- �� -� .�9L;;> �L�  �L�G 

��M�CG QP�� ;CG ���> �= /- .,-G ��2� Z�C� 2��� -�-�= '�� /- ���X3=- �CG /�#G RV� 5�I,- �C�R	  ��E�  ���9

3:;<�� QI	3, G�	9 ���> ,- Q> ��:C- EF�� �����34- EF�� �F�/ ��@	V� EF�� G��637- �  URV�  J3#�L	,  L1:� 

�����34- ^1� J��� QX��� ���� ,- Q>  G�-L���  H�L	I,/  J	�KL� -�   L�1�  �L�  L;;> )Alam Tabriz et al., 2017 .(�� 

J	�� Q;	�/ �Z�C .�RRV� �C ���X3=- /- E� ��8��� Q3O	�W � \	
V� �
��� b� /- �#�:� EF�� G��  ��L:3�  5-L7- 

QC E� ?_-�- Q3=� G;C �X� Q,�9 /- �1,W ���> ,- Q> �� ���1, EF�� G�� ����� ��@	V� Q@C-� �G- �����]m- ��,��/�= 

��	
���� �A�R� � .���3+� ���1, -� /- Q
�4 ^1� J��� QX��� ��  �L#�:�  ���L>  L,- )Khalaj & Rahimian, 2020 .(�� 

�C �R	RV� .-�;� »/�-�C�� �EF� ��G I,/H�	 �K�J	 ���-� 
V� '�� �C\	 M� � �M�B\� V� �� �F8�s	  /�L#G« �

.�RRV� b� /- ���=�;� 16 ��\� EF�� � Q3=� G;C �.�,W \�-�� �F8�  G�-L���  H�L	I,/  J	�KL� -�  QLC  SL	��� 

.-�VC G�� �����  ����� .��8, J	,-�7 �G�-��� G��]C �:	Pm � H��X3=- -��>�, /- rC�;� �#�:� ���>  L,- )Farrokh et 

al., 2019 .( 

 �n# ��G CJ	 

��-� ,�	 RV���R	 �:3�G ��H��C �� �-�m�O�G�-� I,/H�	 �K�J	  �L=- �� 5�I,-Raj et al.,  

karmaker et al., 2023; 2021����� �� .( ��G QC�+�� �C�Z � �C .�RRV�K>	 }�� 5��� �C ��W�G ��G�-� I,/ H�L	 

�K�J	 � �K>	 +� �CE	8 ��F�� CJ	 � `
3O� r4-��Ku �-(L9�	  �� �LC G�-L� I,/ H�L	  L�K�J	 )Song et al., 2017(� 

 H��C��,�9 Q= ��:C-? ��637-�G V��@	 ���34- ��  Q:��@����>) ,-Alcívar et al., 2020-Zavala .(/-  G�L=  �L2�� 

��38� � .-��8��4 )1202 (��-�� sP��� �C .���3+� /- \	P7 �		q� �� ��V	4��  .���3L+� �  ��,�L=�,  �L�	7 -� /- 

^1� J��� �-�m�O� G�-��� H�	I,/ J	�K� ������C ,- .Q� � .��8��5 ) 2021 (�	, �� E� E�  ����L�  QL3O	�W  �LC 

���X3=- /- E	;8� G�� �:3� ��> � ��X	> \�-�� QC sP��� �C ��Z�=��/ �� �C�7� � \�-�� .-�VC G-/ �:	Pm � 

����34- QC .-�;� �-�m�O� �-(9�	uK� �C G�-���  H�L	I,/  J	�KL�   L	>K�  L,��> LZ�C .�  , .�LRRV� �L	  ��� �LC \L�   QLC

CQ 9��>G�	 ;8�E	 ��G ��	l	  .�;# ��� ��2�-^3� ��G Q;	1C /�=G ����2�- ;,^3� » Q8PL�  �L�G  PL6��  �� ��L+3,-  QLC  

SR�« QC J�- QI	3, ,	=� Q> �-�m�O� �
<- �� ��:C- �G��637- ����34- �  ELF��  G�L�  sP��L�  �LC  �2;��L�� � 

G��8�� �=- � .-��� ��C Q4�� ��Z -�  QLC  JL�-  \L�-��  D�L@:�  L;;> )Jianying et al., 2021(. ��  f�L4 2 �

�=�1# z�3PF, �:��4 /- �-�m�O� �#�:� �� /- G�= .�RRV� �
Z-� � �4��Z Q_-�- �� �=-. 
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q��		 �A�R�G �3+��.�� ,�14�  �.�G���	C ��G Q�� 9��	 � ���/�;�.�	     L=�� �L;4 L;,�� ����L+>Q	  -�L>�- ��J� 

��9	l	 �� � :@7 5��	 �� -�� ��s� :7-� .�14��   ���L0 � �-�L@Z  L��G / G��L�  SLF> �� -�  �L���>�G   `L
3O�

,�14� -��I� �=- ���>. -J� QC \�-�� �V� �-���^� ��G ,����i? �� � ��637-G�-� I,/H�	 �K��J	 M����2+� ��G - .-�L�  -�

���-��� �CG X��n�� C��Q �:3� ��:��@� ��4� �C .�=- ���> ���  .-R#E� :��@�? z�3PF,  � r��4Q0���8�    QL4�� �LC

� QC-�s� - ��637- )�Z�.-�� - �]��:� Q>J� =��C ��1i�, ��637- �Y,/- -� \�-��� ���> ���C y�FB- �� ���  .  

3- H��  +�&I� :����  

����� /- �A�B ��C��> �D� �Y,G /- �    -�L4- '�� �LY, ��L�>  \8L+3� /-  QPB�L6� �  �L=��  QL��, � /-  �LY, 

��	��� �#�+3>- QC }�FB ��  �W:��4 .? ���WG  �Q:��@ �� - �� JL� RV� �UL	 
> ?L	  L�.-��  �L=�� �G  �LOC   G�L� 

=;1�� ��m  ��� ��;��- V� ���-1Cs	 �F�/ a ;#-� ��\����	 U	RV� ���;# �G 
�� ���	 ��1C �  G�-��C  �>��

M���� -��CW �X,. ,-, QC Q4�� �C ./�	 - �� .�9�PZ �-�Y, /- ���X3=- QCJ� RV��U	 10 �n�- /- �X,G :��4Q  RC�L= �C? 

��>G M�CG 10 =�;���> ��� \7-B � f�=�  ��-QC  .,� }�O3,- Q,��, .-�;� G-�LC  ��W��L9G 4 � rL�  G��W 

Q,�OC�3> '�� �� /- ���]m- -G � ��,-	   L� QL3#�9 ��1Ct  - QLC JL�   '�� /- QL> ���L<  �L�G  QL,�OC�3>   G-  G-�LC 

��W��9G C�- QC d�C�� ���]m-��	 � � v�A��?;	+	 �RVU	 � '�� /- � �,-L	  /�� \��L� rL�  �L=��   QL��, G-�LC 

r�4  G��W , ���� S��@�/�	 �� H��C�=�;��� ���- ���  G;C �EF�  G�� I,/H�	 �K�J	 �� �-L� �  �L	,  G��-�3L=-   G�L� 

�V� .��/ �� S=�;�^� - �� .� ���X3=-J� RV�U	 QC �I� ��Y;�Q� 
V� �\	 ��-�   �L� �  �C�	3L=�   �L3, QLC[�  L�- �Y, /

;8�E	  G�� X��� �G/�# -�-�= 
V� �\	 Q
F
= P�-��� #�=����,E	 P@7��� � b	F���  ���X3=-�- QC ��> '�� .J� 

 ���<�=-  /- b� Q>�-�O3=- �EF�  G�� I,/H�	 �K�J	 ���-�  /-U	RV� ��� �C ���X3=- /- J# �X�� G/�#  �L=�1# 

J�- EF�� �� S=�;3� �C s�-�� G��637- .-��- �C �;P�G �-�Y, .�66O3� ��M�� � QC ��� f�4  �L�/  xOL+� 

�
B�� �� .?  /- ���X3=- �C :CE	;8� � -�-�=EF�  �� � ��/ Q���I� G�� �=�;��� 
B�� �� ��?  ./� \LP7   �L��  �

���- �L�   GL;C  ,L�Ghasemiyeh et al., 2015  .( ��LR	RV�  .�L+, ��-�  �L=-  QL>  L=-���X3 /-  QL���I�  �-L�- 

E	#�=����, �P@7�� �� Q4-�� � ���]m- �C��	l	 #�>�, ^1P�� W��> /-�� CG�3+	 �PF,� QC�2� '�� �-���Z�C ��

) �=-Ghasemiyeh et al., 2024X;� � �P�� ���]m- �=- ���7 � (� ^� -�.��/   '/-��L� L;> )Görçün et al., 

2023;l�� .(J	 �n� rC-�� /- ���X3=- QC Q4�� �C�� �n� 5� ���� �,-���� CG�3+	 -�� �C Q14-�� ��s� :7-��  �

#�>�, ���]m-�  t��C Q3�-�J�-�C�;C �m- �C.�;	 CG�3+	 �3,[� \<�B ��  �:�^	 �-�� �� ��L� )leh et al., 2023Sa .(

�= /-G ��2� ��9�� 
<-� -�-�= /�- .�8�-�C�� �� .�9�PZ �Y,H��C ��-�	 :�����	 W�# ��;� :� J	L	 1,W ./� �L=� .

��,-��� �� .�66O3� �Y, ���W�CH��C ��- �PF,�	 :� �L���	 :� �� J	L	  �L1,W ./��   
L<- �L6;�� - JL� '��  �L=- .

J	;l�� -J� '�� G-�C �2;���� � r�4 G��W ��-� G�� .�66O3� 	X� �=- .��]� �C  JL�- �  '�� -�-�L=   .�LC

QC .�66O3� � �=- QA���3B-�� �� ��8�� ^� �C ;,-��G ) ;;>Tripathi et al., 2023 .(J�-�C�;C >��S	   ���X3L=-

#�=����, �-�- /-E	 �3, QC -�-�= �[� �8�-�,�  �I;��� ) ���Ghasemiyeh et al., 2024;8� /- Q8,W J�A .(E	 

F���b	 G-�C QP�� ;CG �9Q;�  .�=- �� ���X3=- ���	
C�7 \�P� G����	:� �X	> QC  �L�> �  .�L8�-  ���X3L=- /-  JL�- 
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'�� �� 5�2;� Q4-�� �C �:� Q;��9 �� � ����	:� � J		:� ^� .��/ ?P�� C ?;��9��� �� ��;> J		:� �2�� ?P��  Q;��9  ��L� 

/- Q
�4 \�M� ���X3=- /- J�- '�� �=-. 

J� K 1- �4�� L!�*� :+��1�� � M��� �7�N  

Table 1- Questionnaire distribution stages and their nature 

1�4� H�� O � L'& 3�4 1�*2� 

f�- E	;8� �X�� G/�# 
���=�;� G��-�3=-  �� 

B�6�QP �C .�9�PZ 

10 �X, 

5�� E	;8� �X�� G/�# �=�� ?��, �]<- H� ?
B�� f�- 

5�=  E	;8� -�-�=  �����-  G;C EF��  ��  M-�-/- �-�	F�W � .-��8�� )2020(  

5��10 
\	
V� Q
F
= �P�-�� 

E	#�=����, �� �P@7 
./�  ��� EF��  �� �=�� ?��, �]<- �H 5�� ?
B�� 

^I;�  b	F���  �����-  G;C G��-�3=-  ��  �=�� ?��, ?
B�� 5��  

�� �1,�� 
V� /- ���X3=- �C\	 Q
F
= P�-���� #�=����,E	 �� P@7� � b	F��� G��-�3=-  �� QP��  G;C ,�.  

J� K 2- .P!�  %�� ��Q� � �-�) 	�
�� R���� 

 Table 2- Primary and secondary risks of the research 

L�&  �	-*2��! .P!� .P!� ��Q� 

��38� � .-��8�� )2021 t(�;	,�	4 � .-��8��6 )2021 t(��	+,-� 

- ����,-��7 )2020Q:�4 t( ��-/ .-��8�� �8 )2020 � [
Z t(

B�.�	�	 )2020 t(��-�	
� ) .-��8�� � .�+Z��2019 t(��#  �

.-��8��9 )2019t( ,�=-�Z� .-��8�� �10 )7201�P� ^��� t(��  �

.-��8��11 )2017 t(.-��8�� � �,�=12 )2017(  

��>�-� :��,�=�, ��	7 � �� y�3=� .��C 5/-�� 

QA�� 

QX7� �� G��;�W�# �
Z-� :�	X	> �J3�-, ��;��- 

G��4�� M�> ��,�=�, � ��C�63�- G�9��> 

	�K�J :��]8+� �� ��>�-� � r�/�� 

�;	,�	4 � .-��8�� )2021 t(Q� � .-��8�� )2021 t([
Z � 

.�	�	B� )2020t( ��-�	
� ) .-��8�� � .�+Z��2019t( �#�  �

) .-��8��2019�P� ^��� t(�� ) .-��8�� �2017t(  � �,�=

.-��8�� )2017(  

�]�B �3F����� 

�,-�VC 
����+3a- �=�	= ����34- 

G��]C �:	Pm 

��	�- � Q��  G�	9 

�;	,�	4 � �.-��8� )2021(t Q� � .-��8�� )2021(t ��	+,-� � 

���,-��- )2020t( [
Z � .�	�	B� )2020t( ��#  .-��8�� �

)2019t( �,�=-�Z � .-��8�� )2017t( M-�-/- �-�	F�W � .-��8�� 

)2020(t �,�= .-��8�� � )2017(  

QX7� G�� G��;�-�# �
Z-� :�-�	1I� � ���Z 

�#�A- 
��/ �Z�= 

�]8+� G���;# ���]m- � ��m�P��- 

��38� � .-��8�� )2021(t �;	,�	4 � .-��8�� )2021(t Q� � 

.-��8�� )2021(t ��	+,-� � ���,-��- )2020(t Q:�4 ��-/ � .-��8�� 

)2020(t [
Z � .�	�	B� )2020(t ��-�	
� .�+Z�� � .-��8�� 

)2019(t ��# � .-��8�� )2019(t �,�=-�Z � .-��8�� )2017(t 

^��� ���P� � .-��8�� )2017(t �,�= )2017(  

G�A�R� �	� �;	C �+, �� �-����, 

�A�R� 
�-/�C :�C�7� � ��,�=�, ��	7 

��	+,-� � ���,-��- )2020t( [
Z � .�	�	B� )2020t( ��-�	
� 

) .-��8�� � .�+Z��2019t( ��# ) .-��8�� �2019t( �P� ^����� 

 .-��8�� �)2017(t ��38� � .-��8�� )2021t( �	,�	4 � 

�8��.-� )2021t( Q� � .-��8�� )2021M-�-/ t(- F�W�-�	 � 

.-��8�� )2020 t(.-��8�� � �,�= )2017(  

�		q� �=�	= ���� :��-��-� �-���< � \�B � \R, 

����Y,� �,�,�7 � 

E	�-�>���C �=�	=  G�� /�F� �@	V� � ����34- �	q3� 
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�� �1,�� 
V� /- ���X3=- �C\	 Q
F
= P�-���� #�=����,E	 �� P@7� � b	F��� G��-�3=-  �� QP��  G;C ,�.  

�C ��V� QC Q4���� ��VX<� / ���� QC 
V� Q<]Z ��m\	 #�=����,E	 �� P@7� �+�g�   .�=- ��  

����� .�)*+���*� �'/0�, :�-,-����=13 )2020 (5�1X�  QL���I�   G�L�  E	#�L=����, -� /-  ��9L��  �XLF
# 

g��+� ��> .QC ��R3�- �- J�- v�, Q���I�  �� Q, �1;� ?4�� ���n� �  5� ���n�     ?L4�� QLC �L,�-�  5L�  J	L	:� �  

G��9/�=  �	,  Q4�� �� ;;> .Cy�=-� ��V	A�� .-��8�� � E	84�,�3=-14 )2019(� ^	��X�  �L=�=-  EL�  QL���I� 

E	#�=����, �� �P@7 ���P� ,- /-:  

�S�T! 1. ;> ��#	 X E� ���I�? ���I� b� .��C ��]� .�C? /�#G A  ��X  QL���I� -G  �LX4 /-   �L�G 

�=- �� S���.  

?@C-� 1  { , ( ) | }
A

A x x x Xµ= 〈 〉 ∈  

�n� rC�� .W �� Q>�� ( )A xµ+ �.-�	 �n���  �6;�x �� ���I�? A � xO+� -�� .;>  

D�=�,��W15 )2016��h� 5�1X� (G ���I�? /�#G Q���I� � �-� '�3F9 -� ��G /�#G ��1�G #�:� -��  Q> ��>

-�� /- ���X3=- �C�n� rC�� a �^	R3F��	 � xO+�� .,��  

�S�T! 2. ���I�? /�#G ��1�G16: �#;> �	 X E� ���I�?   L��C �L�]� .�C�  bL�   EL�  L���I�?  /�L#G 

��1�G / ��� QC�� �:�`� �� :���  

?@C-� 2  { , ( ), ( ) | }
A A

A x x x x Xµ ν= 〈 〉 ∈  

�4�� Q>( )
A

xµ�( )
A

xν ��� QC	S �.-�	 �n��� �  �n� 5���  �6;�x  L���I� QC -�? A   L� .�L+,�   .L�� 

( ) [0,1]
A

xµ ∈ �( ) [0,1]
A

xν ∈ Q> �( )A xµ  �( )A xν / d���� � ����W�C -��   :;;>0 ( ) ( ) 1
A A

x xµ ν≤ + ≤  

��h� ��G Q���I� -G  �L6C�G  ) `L=�,��W2016 L;l�� (J	   �Ln� rC�L���  :��L,J	 ( )
A

xπ L#�:� -��  ��L>    QL>

QC  ���<( ) 1 ( ) ( )
A A A

x x xπ µ ν= − − �:�`�  �L=- �� �  L4��?  ��� � EL� L�  �Ln��� xϵX   xOL+� -�

��  .;>  

Q���I� 5�1X� '�3F9 �C  ��G /�#�G ��I� 5�1X�Q�  ��G /�#G P@7��� #�:�� �� �4�� 4�� Q> ?�n��� /- 

[0,1] �� [-1,1] � '�3F9�  C��.  

�S�T! 3���I� .? /�#G ��P@7] � [9: ;> ��#	 X E� ��C ��]� .�C Q���I�t b�   EL�  L���I�?  /�L#G 

�� P@7� / ��� QC�� �:�`� ��  :���  

?@C-� 3  { , ( ), ( ) | }
A A

A x x x x Xµ ν+ −= 〈 〉 ∈  
  ��-� J�-Q@C �n� rC����  �P��( )

A
xµ + 4��? �A���  �6;�x � QC -��9��    QLC d�LC�� EL�   /�L# QL���I�G 

-�-�G �� '/�- P@7� � .�+,�  �� .�n� rC���� X;�� ( )
A

xν − 4��? �A���  �6;�x  QC -�E�  /�L# Q���I�G   �LC

�� '/�- P@7� � .�+, Qm�C�� \�8��  ��  �: [ 1, 0 ]
A

Xν −    
→ −.  
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�S�T! 4. Q���I� ��G #�=����,E	[10] :  ;> ��L# L	 X  EL�  L���I�?    L��C �L�]� .�LCt  bL�   L���I� ?

#�=����, E	)NS (A �� X/ ��� QC�� :�=-  

 ?@C-�4  
  

 Q@C-� J�- ��( )
A

T x�( )
A

I x �( )
A

F x ��� QCS	 5�, �C  ��G   3L=�� rC�L��  �Ln����  :��L,�;	  �Ln���  3L=���, �� 

�n��� � xO+��   � ,��, , : ] 0 ,1 [
A A A

T I F X − +→ .  

 f�= ��7201 �� �� .-��8�� �17 �:� �C^	 Q���I� 5�1X�   �L�G  /�L#G ��  LP@7��  QL���I�   �L�G  #�L=����,E	 

P@7��� (BNS)  -�#�:��  .,��>�1,W ;l��J	 �m- ��-R�.�;	  rC-�� �7� �� �J	2,�	 ,/�� #�=����,E	 �� P@7�  �

=;� rC-��� #�=����,E	 P@7��� -�C -�G BNS �:�`� .,��>  

�S�T! 5. Q���I�  ��G #�=����,E	 �� @7:�P ;> ��#	 X E� ���I�? ��C ��]� .�Ct  bL� BNS A  ��X 

/ ��� QC�� : �=-  

C-�?@ 5  { , ( ), ( ), ( ), ( ), ( ), ( ) | }A A A A A AA x T x I x F x T x I x F x x X
+ + + − − −= 〈 〉 ∈  

Q@C-� J�- �� ( ), ( ), ( )T x I x F x
− − +��� QCS	 3=��� �n���� �n��� :��,J	 3=���, �� �n��� x   QLCBNS 

A � xO+� -��  ;l�� .;>J	( ), ( ), ( )F x I x T x− − −��� QCS	  3L=���  �Ln����  :��L,�;	  �Ln���  3L=���, �� 

�n��� x \�8� QCBNS A O+� -�� x�   .;>, , : [1,0]T I F X
+ + + →  �, , : [ 1,0]T I F X

− − − → −  

��� ) .-��8�� �7201;l�� (J	 #�=����, �-�-E	 P@7���)BNN�:� -� (`� Q> ,��>   / ��� QC�=- ��  :  

 , , , , ,a t i f t i f+ + + − − −=〈 〉  

�S�T!6 .;> ��#	 
1 1 1 1 1 1 1, , , , ,a t i f t i f+ + + − − −= 〈 〉 �

2 2 2 2 2 2 2, , , , ,a t i f t i f+ + + − − −= 〈 〉 #�=����, �� ��E	 P@7��� 

 � ;��Cʎ>0 
�� ���	 
<-� -�CG -J� / ��� QC �-�-�� :�=-  

?@C-� 6  1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

1 2 1 2

, , , , ( ) ,

( )

a a t t t t i i f f t t i i i i

f f f f

+ + + + + + + + − − + + + +

+ + + +
+ = 〈 + − − − − − −

− − − − 〉
 

?@C-� 7  
1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2. , , , ( ), ,a a t t i i i i f f f f t t t t i i f f

+ + + + + + + + + + − − − − − − − −= 〈 + − + − − − − − − 〉  

?@C-� 8  
1 1 1 1 1 1 11 (1 ) ,( ) ,( ) , ( ) , ( ) , (1 (1 ( )) )a t i f t i f

λ λ λ λ λ λλ + + + − − −= 〈 − − − − − − − − − − 〉  

?@C-� 9  1 1 1 1 1 1 1( ) ,1 (1 ) ,1 (1 ) , (1 (1 ( )) ), ( ) , ( )a t i f t i fλ λ λ λ λ λ λ+ + + − − −= 〈 − − − − − − − − − − − − 〉  

�S�T! 7. ;> ��#	 , , , , ,a t i f t i f
+ + + − − −=〈 〉 E�   #�L=����, �L�E	  LP@7���     rC�L� �-LR� �L��C( )s a 

QC / ���<�� �=- :   

?@C-� 10  
( ) 1 1 1 /6
a

s t i f t i f
+ + + − − +=〈 + − + − + + − − 〉  

�S�T! 8. ;> ��#	 , , , , ,a t i f t i f
j j j j j j j

+ + + − − −= 〈 〉 Q���I� -G #�=����, �-�- /-E	   P@7��� .��C � J	2,�L	 

#�=����, �2
�� ./�E	 P@7��� )( )wA ���2, �C (
( ) :

w n
A Q Q→ / ��� QC�� =-� :  

{ , ( ), ( ), ( ) | }
A A A

A x T x I x F x x X= 〈 〉 ∈
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?@C-� 11  

 

�� -J�  /- ��Y;� Q@C-�Wj ./� �=�� �;�� �=- .[ 0 ,1]
j

w ∈  �
1

1
n

j

j

w
=

=∑  

�S� T[! 9. ;> ��LL#LL	
2 2 2 2 2 2 2, , , , ,a t i f t i f

+ + + − − −= 〈 〉 �
2 2 2 2 2 2 2, , , , ,a t i f t i f

+ + + − − −= 〈 〉 �� #�LL=����, �LL�E	 

P@7��� .;��C 
<�#? ���;	 CJ	 1a  �2a QC / ���<�� :�=-  

?@C-� 12  
1 2 1 2 1 2 1 2 1 2 1 2 1 2

1
( , ) ( )

6H
d a a t t i i f f t t i i f f

+ + + + + + − − − − − −= − + − + − + − + − + −  

4 - !1])� ��   

G-�C .�;	�m- /- Q8;�- G��-�3=-  G�� S=�;� �� .��/ G-�C ^��V� �=�� QC EF��  �� �-�O3=-  � G-�C  .	L=�  QLC 

v��4- �� �Q;	�/ H��C�� G��-�3=-  G�� ���=�;� �� � �=��C ��P3�- G�2�- �Q	��- /- E	;8� �X�� G/�#  ���X3L=-  �L� 

��=- �� J�- E	;8� �	, ?,��, �OC �X	> \�3+� �C 10 �X, /- .�9�PZ  �=�� �� �=- .�� ?�-�- \B-�� �  [��L3, 

�X�� G/�# d�C�� QC QX��� �� Q_-�- �� �=- �-R� .S1 QP=�V� -�C ��G G��-�3=-  G�� »-�#-�� ��� L	  �M�L6V�� 


Z-� D�6� �C� QC �4G �-���< �M�6V��« �»���#�� ����+> /�- �C ���-��-�7 Q4�G ���) 6R� QL	   �L;� .W�L� 

0�J	 ��	 >��Q	 (.... �« �»���	 �-���< �M�6V�� ��� �G     �LV� rL#� .�L�/ �� �L� �1,W^�« �» -�L#-�� ��� L	  G-�LC 

����+> QC �-���<G C � D�Q ����  ����+> �CG �F��Q�     ��L� f��LP� .�L8�- �LC �=�� ��  � �L� �� G�L���  M�L>«  �

»f�:# .��> 8,�C �,��A� 
Z-� '��#� E,�C ��  ��G 
Z-��«  /- �3�>7/0 - Q> �=- �� JL�  L=-G��-�3   �L�   D(LB

�� RC�� � ,-� �EF�  �� 	�K� .,�  

J� K 3- ����]+�%  %�� ^+�& �, F�� 3!��� �&+�G�)� �4�	 (_�, � J�� 

Table 3- Appropriate strategies during sanctions (surveys of the first and second stages 

%����]+�  ��,�, �� S1  S2  |�	 
 ��| 

��-�#- 	��� ��M�6V� �C D�6� �
Z-� QC G�4 �M�6V� ��-���<  )83/0�58/0�33/0(  58/0  --  --  

���X3=- /- �>��  G�� ?�	C �
Z-�  )93/0�73/0�48/0(  71/0  )1�88/0�63/0(  83/0  

�#���� Q4� ���-��-�7 �C /�- G����+> 6R� ���)?	  �;�.W�� 0�J	 
��	 >��Q	 (.... �  

)78/0�55/0�30/0(  54/0  ---  ---  

	��� �M�6V� ��-���< � G��� �1,W �� �� .��/ r#� ^��V�  )53/0�28/0�10/0(  30/0  ---  ---  

G-�C �>��� U	RV� � Q:=�� �� .��/ ^��V�  )98/0�88/0�63/0(  83/0  87/0  04/0  

G/�=/�C � �-�	�:� �=�=- �� d�@Z 	���  )1�93/0�68/0(  87/0  87/0  0  
�	� '��# �X, �� G-/- Q����=  �G�-(9 M�> � ���Z  )95/0�83/0�58/0(  78/0  83/0  05/0  

��-�#- 	��� G-�C �-���< QC G����+> D� � QC ���� �C G����+> 
Q��F�� � �=�� �C .�8�- f��P� ���� � �� G������ M�>  

)75/0�60/0�40/0(  58/0  ---  ---  

f�:# .��> �,��A �8,�C '��# �
Z-� �� E,�C  G�� �
Z-�  )88/0�65/0�40/0(  64/0  ---  ---  
���> UB Q�	C G-�C ���.�9;;>	 �
Z-�  )93/0�73/0�48/0(  71/0  85/0  14/0  

�-�  G/-,- �>��  ���� Q> .-�� 	�K� �	X	> �M�6V� � ��< 
Q�	�K� ���� �� -� g@= J	C �

��-  Q3�-� ;��C  

)98/0�88/0�63/0(  83/0  90/0  08/0  

�	P�� ,-�7J	 ��-���< � G�	9�
4 /- �-�		q� r��= J	,-�7 ��-���<  )98/0�88/0�63/0(  83/0  82/0  01/0  
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�� ?
B�� :C G-�C �����-  G;C EF��  G�� �SO3;� /- E	;8� ^	�6� G�	9 H��	:�;0 -�-�= ���X3=- � . G-�LC 

���	�  G/�= J�- �E	;8� �=�� Q��,  G- J	C .�9�PZ r�/�� � ���	q3� /- Y,� .-�	� ��	��- �����-  G;C )�����-     GL;C (

,� .G-�C r	�I� �-�Y, .�=�;���> /- '�� J	2,�	� �C�FB G-�C �� E� /- EF��  �� ���X3=- ��  t�L=-  b�L= 

�C ?F��R� �4�/ EF��  ��� �	��- �PF, �� E� /- EF��  �� �PF,  QLC  ELF��   G�L�  \LP7 /-  ���LZ  � J	L	:�  J�LA 

��P=�V� -�-�= ./� �� E� /- EF��  �� xO+� �� �=-:  

J� K 4- ,!#�`  �, F�`�'a���( �!.P  ��% �Q��   
Table 4- The opinion of experts regarding the main risks 

.P!� ��Q�  2��M� 'P�� ,���!  
SJ  

�;^!  
� 

'+��	 F��  
WJ 

�7� F��  Q�,�!  
Qj 

��/ �Z�=  0%  100%  100%  47%  

�A�R�  86%  186%  54%  26%  

�����Y, �,�,�7 � E	�-�>���C  79%  179%  30%  14%  

QA��  79%  179%  17%  8%  

�,-�VC  72%  172%  10%  5%  

  

Q3#�� G�� \<�B /- E	;8�  -�-�L= ��  f�L4  ��L#  .�L+, �-�  QL> ��  J	LC  ELF��   G�L�  ��
L<-  ELF�� » 5L� 

�Z�=��/« �C <�� ./� ���1, 47 �� �����- f�- � EF�� »�,-�VC« �C <�� �./ ���1, 5<�� �� �����- �ZW 

�-�7 Q3#�9 �=-.  

J� K 5- ,!#�`  �, F�`�'a���( �!.P  ��% -�)�  
Table 5- The opinion of experts regarding secondary risks 

.P!� ��Q�  .P!� �-�) 
M�2�� �'P�   

�!,��SJ  
^!�;  
� 

	'+��  

 F��WJ 

 Q�, F��  

 �!�7�Qj 

G��637-  

QX7�  G�� �-�#G��; �
Z-� :�-�	1I� � ���Z �#�A-  0%  100%  100%  64%  

�]8+� G���;# ���]m- � ��m�P��-  80%  180%  56%  36%  

��-/�C �C�7� � ��,�=�, ��	7  0%  100%  100%  64%  

�		q� �� �=�	= ���� �� ?;	�/ ��-��-� �-���< � 

\�B � \R,  
0%  100%  100%  62%  

���>�-� ��,�=�, ��	7 � �� �y�3= .��C 5/-��  0%  100%  100%  54%  

����34-  

G�A�R� �	� �;	C �+, �� �-����,  76%  176%  57%  36%  

�		q� �� �=�	=  G�� �F�/ �@	V� � ����34-  63%  163%  62%  38%  

QX7� �� G��;�W�# ��
Z-� 5� ��	X	> ��;��- 

G��4�� M�> ��,�=�, � ��C�63�- G�9��>  
82%  182%  55%  30%  

��J	�K /��C �]8+� �� ��>�-� � r�/��  82%  182%  30%  16%  

����+3a- �=�	=-����34-  0%  100%  100%  46%  

�]�B �3F�����  67%  167%  60%  28%  

�F�/ �@	V�  
��	�- � Q��  G�	9  71%  171%  35%  16%  

G��]C �:	Pm  57%  157%  22%  10%  
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/�� /- b�r� �=�� ��,? #�=����,E	 �� P@7� � /-�=� �� � �=-�Z�� .�9;�� E� � /-EF� I,/ H�L	  �KL�J	 

/�- -��C�� r�4 /- b� .;;>  ��WG �=�� �=�� �� ��4�� ���]m- �Q��, #�=����, �-�- QC Q��,E	 P�\�   �L� .�

#�=����, ��E	  �C6 � ��-� .�+, �n�� - .���J� 6 ��� QC �n�S	 ���P�  /- L,->T+,I+,F+,T-,I-,F-<.    QLC QL>

���S	 ;:� QC �=-� QC �0 /-� 3=��� �n��� �n� ��P���� :��,J	  3L=���, ��P���  �Ln���   3L=�� ��LP��� 

�n��� X;���  �Ln���  :��L,J	  LX;��  3L=���, ��  �Ln���  LX;��  �L=-  LP� /- bL� .\�    �� ��L4�� ��L�]m-

�=�� Q��, #�=����, �-�- QC ���E	 ����b� G��  QC \<�BE� ����b� �I��:	 ���9 �� P��\    �LZW 5�L9 .,�

,�	 #�=����,E	 P@7��� :@7 �-�- QC� )Crisp Value (.�=- �� J�- Q
B�� b�����  ��G �I��:	  L:@7 �-�- QC� 

P�\� �� .,��  
J� K 6- ���!b S/0 ,� -��  

 Table 6- Matrix of deterministic numbers 

����]+�%  1;�-  ����(�  �!Ma�+�  �;���  
���G��c �*��0� � 

��*(���C�.  

���X3=- /- �>��  G�� ?�	C �
Z-�  487/0  490/0  491/0  493/0  485/0  

�>��� G-�C U	RV� � Q:=�� �� .��/ ^��V�  490/0  494/0  488/0  494/0  490/0  

G/�=/�C � �-�	�:� �=�=- �� d�@Z 	���  484/0  488/0  487/0  488/0  488/0  

�	� '��# �X, �� G-/- Q����=  �G�-(9 M�> � �Z��  488/0  490/0  492/0  491/0  483/0  

���> UB Q�	C G-�C 	��� .�9;;> �
Z-�  482/0  495/0  494/0  487/0  488/0  

�-�  G/-,- �>��  ���� Q> .-�� 	�K� �	X	> �M�6V� � 

��< Q�	�K� ���� �� g@= J	C �

��- -� Q3�-� ;��C  
486/0  495/0  493/0  481/0  490/0  

�	P�� J	,-�7 -���<�� � G�	9�
4 /- �-�		q� r��= 

J	,-�7 ��-���<  
491/0  494/0  488/0  490/0  489/0  

�� ?
B�� �ZW � �C ���X3=- /- b����� �-�- �:@7 \<�B /- ��P=�V� �-�- E	#�=����, �� ��P@7 ����P�-�  QLC 

E�> E	;8� b	F��� �����-   GL;C  �L�   ,�L� .��  JL�-  EL	;8� /- ./�   G�L�  QPL=�V�  �L�  �LC - ���X3L= /-  EL	;8� 

E	#�=����, �P@7�� ���X3=- �� �=- .�FO, b����� �-�- �R	RB �=� QC t�W b�=  �C  y�	R� .��> b����� 

^	�6� )f���, G/�= b����� ^	�6� (� J		:� b����� �C  y�	R� ./�  �-� 5�I,- � .�� ���1, UC�@� �f�4  �L����- 

./� G��-�3=-  �� QP=�V� �� �=-:  
J� K 7*
�� .!M   &(% ��,�'���% ����R  

 Table 7- Prioritization of research strategies 

%����]+�  F�� �!�7�  M!*
��  

���X3=- /- �>��  G�� ?�	C �
Z-�  5927/0  4  

�>��� G-�C U	RV� � Q:=�� �� .��/ ^��V�  5894/0  7  

G/�=/�C � �-�	�:� �=�=- �� d�@Z 	���  5955/0  1  

�	� '��# ,�X �� G-/- Q����=  �G�-(9 M�> � ���Z  5917/0  5  

���> UB Q�	C G-�C .�9;;>	��� �
Z-�  5939/0  3  

�-�  G/-,- �>��  ���� Q> .-�� 	�K� �	X	> �M�6V� � ��< Q�	�K�  ����

-� �� g@= J	C �

��-  Q3�-� ;��C  
5942/0  2  

�	P�� J	,-�7 ��-���< � G�	9�
4 /- �-�		q� ��=r J	,-�7 ��-���<  5905/0  6  
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�C y�=- [��3, �f�4 G��-�3=- » G/�L=/�C �  �-�L	�:�  �L=�=- ��  d�L@Z  L	���«  �LC ./�  ���L1, 5955/0 �� 

�����- f�- � G��-�3=- »�>��� G-�C U	RV� � Q:=�� �� .��/ ^��V�« �C ./� 5894/0 �� �����- �ZW �-�7 �#�9.  

5- d�( � ]��1� `��%  

- ���J U	RV� �CG- �=�;��� \�-��=��C �� 7�	U 
��> �� /- �m�U :��@�?   � �M�LR� �S3> ��LR	RV�    .�9�L,�9

/�� =- �Y,.-��3  .�=- Q3#�9 5�I,- x6O3��� �1,�� �C y�=- ��R�? M-�-/- F�W�-�	 ) .-��8�� �2020(� 5  ELF�� 


<-�  �13 �EF�   ��#� I,/H�	 �K�J	 ��-�� M�� �>�� ����  .-��CW �X,/ ��� QC Q> �=- �� �-�O3=-��,:  

- ��! Ma�+: QX7�  G�� -�#G��;� 
Z-�� :1I��-�	 #�A- ���Z ��� �]8+� ���;#G ��m�P��- � ���]m-.  

- �;���: �A�R�G ��	  �;	P  �+,�� ���,��-� ��-/�C 7 ��,�=�, � �C�7���	.  

- c����G� �*��0� ���C��*( �.�: �q�		 = ���=�	  �/ �� �L��� ?L;	    \LR, � \L�B � �-���L< ��-��-� �L		q� �  ��

=�=�	  G�� /�F� V��@	 ���34- ��.  

- 1;�-: 7 ��,�=�, ���>�-���	 5/-�� .��C y�3=� �� ��  QLX7� W�# �� G��L;�  L
Z-���  > 5L� ��L	X	 - ��L;�� 

��4��G �9��> ��C�63�- � ��,�=�, M�>�G �J	�K� -� �� �]8+� /��C/�� � ��>�r�.  

�� Q�-�- �C y�=- E	;8� �-�-�= ./��  ��� � �����-  G;C EF��  ��  �L=��C  L� .��  JL�-  UL	RV�  �LC  ���X3L=- /- 

�=�� Q��,  G- Q> -� .W  10 �n�- �X,G Q:��4 \	�8� �,��> ��-�  G�� d�C��  QLC  EL	;8�  -�-�L=  rL�4  G��W  ,L� .

[��3, J�- �OC QC ���< ��/ �=-:  

- Q3#�� �G� \<�B /- E	;8� -�-�= �� f�4 4 .�+, �-� Q> �� J	C EF��  G�� ��
<- EF�� »5�  �Z�L=��/«  �LC 

<�� ./� ���1, 47 �� �����- f�- � EF�� »�,-�VC« �C <�� ./�  ���L1, 5 �L<�� ��  �L����-  �LZW  �-�L7 

Q3#�9 �=-. 

- Q3#�� G�� \<�B /- E	;8� -�-�= .�+, �-� Q> �� J	C EF��  G��  �L��#  ��Z�L=��/  ELF��  �L��# » QLX7�   G�L� 

G��;�-�# �
Z-� : �-�L	1I� �  ���LZ  �#�LA-«  �LC  L<�� ./�  ���L1, 64 ��  �L����- f�- �  ELF��  �L��# 

»�]8+� G���;# ���]m- � ��m�P��-«� �C ./� 36 �� �����- �ZW �-�7 Q3#�9 �=-. 

- Q3#�� G�� \<�B /- E	;8� -�-�= .�+, �-� Q> �� J	C EF��  G�� ��#� ��A�R� »��-/�C  �LC�7� �  ��,�L=�,  �L�	7« 

�C <�� ./� ���1, 64 �� �����- f�- � »G�A�R� �	� �;	C �+, �� �-����,« �C <�� ./� ���1, 36 �� �����- 

�ZW �-�7 Q3#�9 �=-. 

- Q3#�� G�� \<�B /- E	;8� -�-�= .�+, �-� Q> �� J	C EF��  G�� ���# �����Y, �,�,�7 �  �EL	�-�>���C » �L		q� �� 

�=�	= ���� �� ?;	�/ ��-��-� �-���< � \�B � \R,« �C <�� ./� ���1, 62<�� �� �����- f�- � »�		q� 

�� �=�	=  G�� �F�/ �@	V� � ����34-« �C <�� ./� ���1, 38<�� �� �����- �ZW �-�7 Q3#�9 �=-. 

- Q3#�� G�� \<�B /- E	;8� -�-�= .�+, �-� Q> �� J	C �EF�  ��G #��� QA��� » ���>�-L�  ��,�L=�,  �L�	7 � �� 

y�3=� .��C 5/-��« �C <�� ./� ���1, 54 L<�� ��  �L����- f�- � » �J	�KL�  /��LC  �]8L+� ��  ��>�-L� � 

r�/��« �C <�� ./� ���1, 16<�� �� �����- �ZW �-�7 Q3#�9 �=-. 
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- Q3#�� G�� \<�B /- E	;8� -�-�= .�+, �-� Q> �� J	C EF��  G�� ���# �QA�� »����+3a- �=�	=- ���L�34-«  �LC 

<�� ./� ���1, 46<�� �� �����- f�- � »G��]C �:	Pm« �C <�� ./�  ���L1, 10 L<�� ��  �L����-  �LZW 

�-�7 Q3#�9 �=-. 

�� �Q�-�- �� �=�� Q��, �8� /- U��m QPB�6� �C .�9�PZ � \�3+� �C 12 f-�= �  G�L2��  \�3L+�  �LC 7  f-�L= 

Q3#�9�C /- [��3, Y,��-�Z� .�9�PZ �� ��� �
P7 QC G�	9��>  � �C r�/�� �1,W J	C 10 �X, /- G�n�- Q,��, 5�I,-  L� .

��-�Z�Y, �� �� ��� �X�� ���< ����1,�� � v��4- �-�Y, .�9�PZ �=� QC �W .�� .���� 7 G��-�3=- �C  �L	��- 

Q3Z�;� ,� .G��-�3=-  G�� �=� QC ��W QC ���< ��/ �=-: 

- ���X3=- /- �>��  G�� ?�	C t�
Z-� 

- �>��� G-�C U	RV� � Q:=�� �� .��/ t^��V� 

- G/�=/�C � �-�	�:� �=�=- �� d�@Z t	��� 

- �	� '��# �X, �� G-/- Q����=  �G�-(9 M�> � t���Z 

- ���> UB G-�C Q�	C 	��� .�9;;> t�
Z-� 

- �-�  G/-,- �>��  ���� Q> .-�� 	�K� �	X	> �M�6V� � ��< Q�	�K� -� ���� �� g@= J	C �

��-  Q3�-� ;��C. 

G-�C ���-��  G;C ��-�3=-G  G�� �V� .��/ �� S=�;�^�   M�L� �>�L� ����   .-��LCW �LX,� /- ;8� EL	  LF���b	 

 .� ���X3=-�C y�=- �[��3, G��-�3=- »G/�=/�C �  �-�L	�:�  �L=�=- ��  d�L@Z  L	���«  �LC ./�  ���L1, 5955/0 �� 

�����- f�- � G��-�3=- »�>��� G-�C U	RV� � Q:=�� �� .��/ ^��V�« �C ./� 5894/0 �� �����- �ZW �-�7 �#�9 .

[��3, U	RV� �C [��3, ��R	RV� [
Z � .�	�	B� )2020(� ��-�	
� .�+Z�� � .-��8�� )2019 (� �	,�	4 � .-��8�� 

)2021( �F�� �=-.  

/- ^1� J��� G��-�� U	RV�  QLC ��A�B  H�	L�  fM3L=-  �LP	>��  ��L=�	7 �  ?PL=�V� .-/�-  ̀ L
3O�  ELF��   �L� � 

�����P�-� f��� xZ��  G�� �X	> � ���> �7� M�C � QP��  G;C � �����-  G;C  ELF��   �L� �  G��-�3L=-   �L�  ���L�- 

�� ��� .�C Q4�� QC K�	� ��P3�- '�� ^	�6�  G�	9 ���	:�;0 /- U��m ��-�Z�Y, �.�9�PZ ��1;+	� ��   ��L�  �>�L� 

��M�� �X, �.-��CW �� ���	�6� ^1� � �8���-�3=- .�l�� �C��/�- EF�� J	�K� H�	I,/  �-L��� /-  [��L3,  UL	RV� 

�A�B ���X3=- ;> .�C Q4�� QC [��3, �U	RV� ������1;+	� �C �>��� �C Q= �-���P �f�- Q> 4-�  �L����-  G�L�  ��M�LC 

���C �,- QC ��� ��/ Q_-�- �� �=-: 

� %��+��( � ����2S� �+�+� �, e*/a  �
*� :�� d�@Z 	��� ��2+�M��  .-��LCW /-  ��L�����38�- P-5101A-M 

d�C�� QC B-� /�# 2 ��2+�M�� .-��CW �C ��6O+� .-�� 2600Kw � 1492 ��� �C QR	7� � .���4 295.2  �L��W 

���X3=- �� ��� .J�- �������38�- /- ���	B J��� �-�	1I� ��2+�M�� }�FV�  �L�  ��L�  QL> ��  �Lm H���  L	��� 

��8
�� g	V< .W ��	FC G���A � �=- �C-�Z .W ?:��A .-�P4 G��(��, �C  sLZ  L	��� ��-�  �L�  L;> . L��Z 

�������38�- �4 ��]� �C ?;��� D-�9 QC \	�� rA� ^��V� G�� Q,����i QC �3B-� �F	� ��, ��� .��- �C �>��� � 

Q:��@� � ���3�- QC G����	, x6O3� �9���W ��
Z-� 5/M G-�C �	�:� �=�=- � �		q� ��:@7  SF> �� ���  . 

� #��  %�� �� MC�I  �!�� 1C F�*�  �!�� M�f�C �"*g� � �� Q 1! �!�� �!�� �, �� h/+ ��( ���2
�   1][I�, 

 &I�( :2+�M���� ��C E� B-� -� �66O� �� ��2+�M�� G-�C ���Y,  �LC  �L	X	>  �M�L6V� �  �2;��L��  �LC 
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��F=�� J	C �

��- G-�C ��< Q��;	�-�9G�� �P3:� �-� ;> G/-,- .J�- B-�  L��C  �L1I�  QLC  ��2L+���/W G�L� 

Q3#�+	� � G-�-� \;=�� x6O3� ��C .��I�- d�P��- � G��8�� �C ��F=�� J	C  �L

��-  �LP3:� ��   L	�K� ?L;	�/ 

�	X	> �M�6V� G-�C ��2+�M�� G���A �=- .J�-  G��L8��  �L�   QLC  ��LP3�-  �L+OC �  '��(L�  �M�L6V� �� 

G���-/�C �,�14 E�> �� ;> .��2+�M�� .-��CW ��C G-�C G�R��- �-�	1I� � G��;�W�# 	��� QC ��Y;� ��P@,-  �LC 

G����-,�3=- J	C �

��- Q����= G�-(9 ;> .J�- ��-  QC ��P1C �	X	> ���1, �M�6V� �I;�  �L�  ��L� .��  ��L��1, 

'/��W � G/�=;�,-�� .�;>��> ��2+�M�� �� ?;	�/ ����� �	X	> � 5�Y, G�� J	�n�  �L	X	>  J	LC  ��L

��-  QLC 

M�C .��C �,-� � ���1�G�� \;=�� �� J�- �/�B E�> �� ;> .G-�C Q4�� ���� �� QC  ?L��R�  �L	X	> �M��  ���2L+

��C \��:� �8���, �C ��2+,-� �X, � .-��3=- ��
� �1,W G-�C G�R��- �X	> �M�6V� �-�7�C ��> �  ���L	�  G/�L= 

�����-,�3=- /- Q
�4 ���- 9000 -� �C G��8�� ��2+,-� �� ��3=� ��> ��Z �-�7 ��.  

 
� :��C R4 %��( 12�(  �
*� F�` &&C ��a�, :���> UB Q�	C � �+OC ���	��� CG-�  �L���B /-  L	���  ��L
Z-� 

G��8�-� �-(9�u- ����B G-�C ���� /- �>���=�� .J�-�C�;C G��8��  ��2L+�M��  �LC  .��/�L= G�L�  QL�	CG- � 

^	Y;� �-��R� G-�C ���> g@= UB �Q�	C E�> �,����  QLC  �L�  L;> . ��LI�-  ��;L<  G��LP3�-  �L�  QL�	CG- �� 

G��8�� �C G����1, �3��� � �<�6Z G-�C ����B /- ���2+�M�� �C �#���� ^1=  �L�> /-  '��L#  �M�L6V� 

��2+�M�� �� ���> Q;��� G�� Q�	C �=- �u�� .�� ����1, G��8�� �C ��-/� �.��:� ��> �  ��L#�  ���L�34-  G-�LC 

J��� � G-�4- �=�	= G�� �3���B /- ��2+�M�� G���A �=-  . 

 
� ��1;+	� ��  ��� H�-�- �M�> �� ?;	�/ EF��  �� � =WS	 G��(�  G�� ���, /- �.W ��:��@� � ��R	RV� 5/M -�  5�LI,- 

��. 

J	;l�� ����1;+	�G  �2��QC ��� ��/ Q_-�- ��  ��+:  

� ��P1C ^3F	= G�� ����]m- � �8�o���;8� �W��> �� ?;	�/ H�	I,/ J	�K� t�-��� 

� )�63Z- Q4��C G- G-�C U	RV� � Q:=�� �� ?;	�/ H�	I,/ J	�K� .�-��� 

��3,[ J�- U	RV� /- ����V�  ���� �uK3� ���C �=- .Q
hF�  G- Q> ��C � �Y, ���-� J�- �=- Q> Q3#��   G�L�  JL�- 

U	RV� �� �>�� ��M�� �X, .-��CW �� 5�I,- �=- Q> ��  .-�� .W -� �� �>��  G�� �2��  �L=��C  ��L> �  JL8�� 

�=- �� �2�� �>��  �� [��3, ����X3� QC �=� �W .�C Q4�� QC Q8;�- J�- U	RV� �� ?��C �,��/ �<�Z   �L� 5�LI,- 

��C ��=- �PF, QC ^	�:� [��3, �� ;
C �� � �;�W d�	3B- ��> .��C Q4�� ���  QL>  �3L+	C  ����L�  G�L�   �J	L+	�

r,-�� � �� ?_-�- f� ���> �=��C -� �,- �� Q> ���B  G��W�L,  JL�-  ����L�  D�L@:�  QLC  ����L=�;�  Q3L=�  GL;C � 

�����- CG; EF�� G�� H�	I,/ J	�K� �-��� �C ���X3=- /- \	
V� Q
F
= �P�-�� E	#�=����,  �LP@7�� ��  ��2L+�M�� 

�X, .-��CW �=- Q> z]P7 .-�2+���� ���> �
Xa .W QC �PF, ,- .G-�C ��1;+	� �	, ��  JL�-  UL	RV� /-  EL	;8�   G�L� 
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M-�-/- F�W�-�	 ) .-��8�� �2020 �(5 EF�� 
<-�  �13 �EF�   ��#� I,/ H�	�K�J	 �� �-L�  ���X3L=-  �L�  ��L=- 
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3O� G-�C J		:� ��P3�- f� ���X3=- �� ���. 

References  

Alam Tabriz, A., Madadi, M., Arab, A. (2017). Examination and Analysis of Sustainable Supply 
Chain Management Risks Based on the FSWARA Method. In the Proceedings of the Second 

International Conference on Industrial Management, Babolsar, 1-17. 

Alizadeh Derakhshan, M., Jabarzadeh, Y., Ghaffari Nasab, N. (2019). A Combined DEMATEL and 
Fuzzy Analytic Network Process Approach for Risk Assessment in Sustainable Supply Chain 
(Case Study). In the Proceedings of the Second International Conference on Management, 

Industrial Engineering, Economics, and Accounting.  

Amani, N., Taghizadeh, H., & Iranzadeh, S. (2020). Discriminant Analysis of Supply Chain Stability 
Clusters Based on Lean Tools. Journal of Executive Management, 12(23), 67-94. 
https://doi.org/10.22080/jem.2020.17905.3085.  

Atanassov, K. (2016). Intuitionistic fuzzy sets. International journal bioautomation, 20, 1.  

Daneshyar, A., Iranpour, S. (2020). Identification, Prioritization, and Measurement of Relationships 
Among Sustainable Supply Chain Risks in Manufacturing Industries Using a Hybrid MCDM 
Approach (Case Study: Saipa Company). In the Proceedings of the First International Conference 

on Challenges and Innovative Solutions in Industrial Engineering, Management, and Accounting, 

Sari, 1-10. 

Deli, I. (2017). Interval-valued neutrosophic soft sets and its decision making. International Journal 

of Machine Learning and Cybernetics, 8, 665-676. https://doi.org/10.1007/s13042-015-0461-3 

Dwivedi, A., Agrawal, D., & Madaan, J. (2020). Identification and prioritization of issues to 
implementation of information-facilitated product recovery system for a circular economy. Modern 

Supply Chain Research and Applications, 2(4), 247-280. https://doi/10.1108/mscra-12-2019-
0023/full/html 

Farrokh, M., Shoaleh, M., Zabihijamkhaneh, M. (2019). Risk Assessment of Sustainable Supply 
Chain Using Fuzzy Failure Mode and Effects Analysis (Case Study: Saba Battery). Industrial 

Management (Azad University of Sanandaj), 14(48), 97-112. 

Ghasemiyeh, R., Darzian Azizy, A., Salehi, M., & Sana, S. S. (2024). A Novel Methodology for 
Evaluating Quality of Websites: A Hybrid Approach of Bipolar Neutrosophic Numbers (BNN)-
SWARA-TOPSIS. International Journal of Applied and Computational Mathematics, 10(2), 40. 
https://doi.org /10.1007/s40819-023-01670. 

Ghasemiyeh, R., Jamali, G., & Karimi asl, E. (2015). Analysis of LARG Supply Chain Management 
Dimensions in Cement Industry (An Integrated multi-Criteria Decision Making Approach). 
Industrial Management Journal, 7(4), 813-836. https://doi/10.22059/imj.2015.57427. 

Görçün, Ö. F., Aytekin, A., & Korucuk, S. (2023). Fresh food supplier selection for global retail 
chains via bipolar neutrosophic methodology. Journal of Cleaner Production, 419, 138156. 
https://doi.org/10.1016/j.jclepro.2023.138156. 

He, L., Wu, Z., Xiang, W., Goh, M., Xu, Z., Song, W., & Wu, X. (2021). A novel Kano-QFD-
DEMATEL approach to optimise the risk resilience solution for sustainable supply 
chain. International Journal of Production Research, 59(6), 1714-1735. 
https://doi.org/10.1080/00207543.2020.1724343 

Henari, M., Mirfakhraldini, H., Dehghan, D., Tootonchi, J. (2020). The Role of Environmental 
Impacts in Sustainable Green Supply Chain (Case Study: The Ceramics and Tile Industry in Iran). 
Journal of Environmental Studies, 12(1), 443-452.  



����� ������ ������ ���� ���� ! "��#�$�!  �� %�&' �( )*+���*� ,� -�.� '/0�,�  /F���?2� � 1�2�+�0 3�4� /133 

Hofmann, H., Busse, C., Bode, C., & Henke, M. (2014). Sustainability‐related supply chain risks: 
Conceptualization and management. Business Strategy and the Environment, 23(3), 160-172. 
https://doi.org/10.1002/bse.1778 

Jabarzadeh, Y., Reyhani Yamchi, H., & Ghaffarinasab, N. (2020). A Multi-Objective Mathematical 
Model for Managing Sustainable Direct and Reverse Supply Chain of Apple Considering Foreign 
Markets. Journal of International Business Administration, 3(1), 139-166. 
https://doi/10.22034/jiba.2020.1038.  

Jamezadeh, A., Moeini, A. R., & Pishvaei, M. (2020). Identification and Prioritization of Risks in 

Sustainable Supply Chain Using Fuzzy Multi-Criteria Decision-Making Methods (FAHP-

FTOPSIS) and Delphi Method (Case Study: Dairy Industries in the Western Provinces of Iran). 
[Master's Thesis in Industrial Engineering with a Focus on Macro Economic and Social Systems, 
Iran University of Science and Technology, School of Advanced Engineering], 1-170.  

Jianying, F., Bianyu, Y., Xin, L., Dong, T. & Weisong, M. (2021). Evaluation on risks of sustainable 
supply chain based on optimized BP neural networks in fresh grape industry. Computers and 

Electronics in Agriculture, 1-11. https://doi.org/10.1016/j.compag.2021.105988 

Karmaker, C. L., Al Aziz, R., Palit, T., & Bari, A. M. (2023). Analyzing supply chain risk factors in 
the small and medium enterprises under fuzzy environment: Implications towards sustainability for 
emerging economies. Sustainable Technology and Entrepreneurship, 2(1), 100032. 
https://doi.org/10.1016/j.stae.2022.100032 

Kennedy, C. E., Fonner, V. A., Armstrong, K. A., Denison, J. A., Yeh, P. T., O’Reilly, K. R., & 
Sweat, M. D. (2019). The Evidence Project risk of bias tool: assessing study rigor for both 
randomized and non-randomized intervention studies. Systematic reviews, 8, 1-10. 
https://doi.org/10.1186/s13643-018-0925-0 

Khalaj, P., Rahimian, A. (2020). Identification and Prioritization of Supply Chain Risks at Sapco 
Company Based on a Mixed Approach (Delphi Technique and Factor Analysis). In the 

Proceedings of the Eighth International Conference on Research in Management, Economics, and 

Development. 

Khodai Meydanshah, M., Malaki Nejad, P. (2019). Analytical investigation of sustainable supply 
chain quality management in sesame products industry. Scientific Journal of Standard and Quality 

Management, 9(2), 34-45. 

Khorasani, E., Momeni, M., & Ghasemi, A. (2017). Risk analysis in sustainable supply chain using 
Delphi method and fuzzy multi-criteria decision making (case study of Toravat Dairy Products 
Company). Master's thesis in Industrial Management, Operations Research Orientation, 

Damavand Institute of Higher Education, 1-92. 

Malmir, A., Rajabi Farjad, H., & Mirzaei, M. (2020). Investigating The Effect Of Supply Chain 
Functions With Respect To The Mediating Role Of Production Performance And Sustainability 
Performance. Andisheh Amad, 19(73), 27-48. 

Mazloomi, N., Torkestani, M., & Razavi, F. (2016). Assessing Hospitals Clinical Risk Management. 
Quarterly Journal Of Nursing Management, 5(1), 0-0. Http://Ijnv.Ir/Article-1-352-Fa.Html. 

Moktadir, M. A., Dwivedi, A., Khan, N. S., Paul, S. K., Khan, S. A., Ahmed, S., & Sultana, R. 
(2021). Analysis of risk factors in sustainable supply chain management in an emerging economy 
of leather industry. Journal of Cleaner Production, 283, 124641. 
https://doi.org/10.1016/j.jclepro.2020.124641 

Nooralipour Nahavandi, B., Alam Tabrizi, A., & Ghasemi, A. (2019). Risk Assessment of Sustainable 
Supply Chain Using Delphi and FMEA Approaches (Case Study: Exir Pharmaceutical Company). 
Master's Thesis in Industrial Management, Ershad Higher Education Institute, Damavand. 

Peng, X., Kurnia, S. & Cui, T. (2020). IT-Enabled Sustainable Supply Chain Management Capability 
Maturity. Proceedings of the 54th Hawaii International Conference on System Sciences, 4795- 
4804.  



134 / �� ����� ���� ���	
�� � 	��� �����15 ����� �3 ��	�� �38 � �	���1403 

Poursaeed, A., Mohammadipour, R. (2019). The Feasibility of Establishing “ Risk Based Internal 
Audit” in Islamic Azad University. The Financial ACCOUNTING AND AUDITING 

RESEARCHES, 11(41), 229-255. SID. https://sid.ir/paper/198121/en. 

Raj, A., Modak, N. M., Kelle, P., & Singh, B. (2021). Analysis of a dyadic sustainable supply chain 
under asymmetric information. European Journal of Operational Research, 289(2), 582-594. 
https://doi.org/10.1016/j.ejor.2020.07.042 

Saberi, S., Kouhizadeh, M., Sarkis, J., & Shen, L. (2019). Blockchain technology and its relationships 
to sustainable supply chain management. International journal of production research, 57(7), 
2117-2135. https://doi.org/10.1080/00207543.2018.1533261 

Saleh, W. A., Abdelkaderb, S. M., Rashada, H., & Abdelgawad, A. (2023). Analyzing Critical 
Success Factors of IoT-Enabled Green Supply Chain Management Using Bipolar Neutrosophic-
DEMATEL. Neutrosophic Sets and Systems, 55(1), 8.  

Smarandache, F. (2020). NeutroAlgebra is a generalization of partial algebra. Infinite Study. 

Song, W., Ming, X. & Liu, H.-C. (2017). Identifying critical risk factors of sustainable supply chain 
management: A rough strength-relation analysis method. Journal of Cleaner Production, 143, 100-
115. https://doi.org/10.1016/j.jclepro.2016.12.145 

Stanujkic, D., Karabasevic, D. and Zavadskas, E.K. (2019). Framework for the Selection of a 
packaging design based on the SWARA method. Inzinerine Ekonomika Engineering Economics, 

26(2),181- 187. https://doi.org/10.5755/j01.ee.26.2.8820 

Tripathi, D., Nigam, S. K., Mishra, A. R., & Shah, A. R. (2023). A novel intuitionistic fuzzy distance 
measure-SWARA-COPRAS method for multi-criteria food waste treatment technology selection. 
Operational Research in Engineering Sciences: Theory and Applications, 6(1). 
https://doi.org/10.31181/oresta111022106t 

Ullah, F., Qayyum, S., Thaheem, M. J., Al-Turjman, F., & Sepasgozar, S. M. (2021). Risk 
management in sustainable smart cities governance: A TOE framework. Technological 

Forecasting and Social Change, 167, 120743. https://doi.org/10.1016/j.techfore.2021.120743 

Wieland, A. (2021). Dancing the supply chain: Toward transformative supply chain 
management. Journal of Supply Chain Management, 57(1), 58-73. 
https://doi.org/10.1111/JSCM.12248 

Zavala-Alcívar, A., Verdecho, M. J., & Alfaro-Saiz, J. J. (2020). A conceptual framework to manage 
resilience and increase sustainability in the supply chain. Sustainability, 12(16), 6300. 
https://doi.org/10.3390/su12166300 

 

                                                             
1
 Khalaj & Rahimian 

2
 Alizadeh Derakhshan et al. 

3
 Zavala-Alcívar et al. 

4
 Moktadir et al. 

5
 He et al. 

6
 Jianing et al. 

7
 Daneshyar and Iranpour 

8
 Jamezadeh et al. 

9
 Farrokh et al. 

10
 Khorasani et al. 

11
 Alam Tabriz et al. 

12
 Song et al. 

13
 Samarandache 

14
 Stanujkic et al. 

15
 Atanassov 

16
 Intuitionistic Fuzzy set 

17
 Deli et al. 


