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Purpose: This research aims to identify and analyze the cause-and-effect relationships of the 

challenges of implementing sustainable supply chain management in the polluting industries of Iran, 

particularly in the Yazd Glass Manufacturing Complex. 

Design/methodology/approach: In terms of results, this research is typically an applied-

developmental research. In the first step of the research, the challenges of implementing sustainable 

supply chain management have been identified and categorized with a systematic approach and by 

reviewing the published literature and articles using the Meta-Synthesis method. In the second step, 

the researchers identified the cause-and-effect relationships between the dimensions and challenges 

through the Fuzzy DEMATEL Method and asked the opinions of eight experts working in Ardakan 

glass factories in Yazd. The statistical population in the first step of the research included all the 

studies published in domestic and foreign reliable scientific databases related to the challenges 

affecting the implementation of sustainable supply chain management. In the second step, the 

statistical population included all professors and managers in the field of sustainability who were 

familiar with supply chain management in Ardakan glass factories in Yazd. 

Findings: The results of the Meta-Synthesis method indicated 32 challenges in seven dimensions of 

technical, process, organisational management, human-social, institutional, supplier and economic for 

the implementation of sustainable supply chain management. The results of the Fuzzy DEMATEL 
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method indicated that economic challenges were the most effective and technical challenges in the 

implementation of sustainable supply chain management. 

Research limitations/implications: The studied case was one of the glass manufacturing complexes, 

which can limit the generalizability of the results. Considering that the current research sought to 

examine the relationships between challenges; therefore, not using methods of weighting and 

prioritizing challenges is another limitation of this research. To solve such limitations, future 

researchers are suggested to conduct research in this field and other industries so that better and more 

appropriate results can be extracted and finally, a more comprehensive model can be designed, since 

different industries have different characteristics and challenges. It is also suggested to name and 

categorize the dimensions using survey and quantitative methods such as cluster analysis; and to 

determine the relationships between the challenges using existing techniques in this field such as 

structural-interpretive modelling, network analysis process, cognitive map, etc. in different fuzzy 

theory (type 2, hesitant, neutrosophic, etc.), Z numbers, G and R, and the importance of challenges 

using techniques such as hierarchical analysis process, entropy, best and worst fuzzy, etc. 

Practical implications: One of the most important ways to control the emission of pollutants and the 

increase of waste in different stages of glass production is to move towards sustainable supply chain 

management. Increasing the awareness of managers and economic operators about the challenges of 

implementing sustainable supply chain management can help them formulate strategies suitable to 

help reduce and solve these challenges. To compete in a world-class business, the glass industry must 

pay sufficient attention to all the identified challenges by focusing on the most important challenges. 

The use of specific guidelines and a checklist of effective challenges during decision-making can 

make decision-making easier and the power of decision-making more effective. Were identified, 

guidelines and checklists should be prepared and provided to the executive managers. 

Social implications: Identifying the challenges affecting the implementation of sustainable supply 

chain management is one of the most important factors in implementing and improving the best 

sustainable supply chain performance. Until the challenges are identified, it is not possible to 

understand which ones are more important. After the completion of this identification, industry 

policymakers and practitioners can implement appropriate strategies to reduce and solve such 

challenges and by implementing this type of supply chain, take steps towards the optimal use of 

natural and non-renewable resources and pollution reduction. 

Originality/value: The main contribution of this study was the identification of the challenges of 

implementing sustainable supply chain management with a comprehensive and scientific approach 

(Meta-Synthesis) and analyzing the relationships between such challenges using the Fuzzy 

DEMATEL method. What distinguished this study from other studies is the combination of the 

challenges of implementing sustainable supply chain management as well as the network approach 

and examining the relationships and interactions between such challenges in the Ardakan glass 

factories in Yazd. 

Keywords: Supply chain management, Sustainability, Meta-Synthesis, Fuzzy DEMATEL, Polluting 

industries 
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Table 1- The most important challenges identified by researchers in the field of sustainable supply chain management 
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Table 2- Profiles of research experts 

��#N  �C#��O '� �!�  P�% K�����  ���!	 
��Q�"  

1  ��� ���	  >�8���;� ��1  12  
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Fig. 1- Steps of research implementation 
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3-1- T#��S � �Q  
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B�%C 3-  �Q ��%��� U�U� VS���$� W/� 1�2� ��XM$Y��  � ������
��  ��  ��$O#%:#  
Table 3- Triangular fuzzy numbers of verbal variables, the effect of dimensions and challenges on each other 
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�� 1�I �Kf"1� I �����k ��K6 XI� Xm � Xu M1;�� �����k n×n 8 !� K; 1���K  ��2 �O K" ���	\  �F�  �F�	��I 
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4- #=SQ�  ��  

4-1- =S!� � _�$LS!�  �
�� �%7�  �� ������  #% � �!$#" �*� ($�&' ) ��#��%  

�� 1�I ����� =1 s��� �2 �[� K
3��  12 6>�
0�>� � �6���1� )2007 (1�"2 M�<01 '�� ;��1�%	\ ���[ >1 

 �� �>1.  

1�A7� .D  :����� B�`!h1x> ����� 1�"2 1�I ��!5 ���_� �>1 =1 1��K68 ���?  ��2 �	���   =�F>2  F����� 
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;	�s1� �� �� �����. �
�� r���6>1� K" ���9 =�� M�<01 �:  
"Supply chain" OR "supply chain management" OR "SCM" 

AND 

"Sustainable" OR "sustainability" OR "green" OR "environmental" 

AND 

"Barriers" OR "Challenges" 
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��  8; K; 1�I �V�G� �� O�%�8 ;��1�%	\ >��"� ��0 0�� .�� ����� ��Q�3 O�%�8 �.0=�"2 K"  ���9  KF9N@ 

�� R6� 2 ��/0 ��1� ��  ���.  
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Fig. 2- Summary of search results and selection of suitable sources 
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49 )=1 50 (���" �>1 c��1 �� 57 ��G�C =�1�"��  ��� 11 ��G�K  �1	=�2 =�� 20 )T>� � � 7Q	w (\!; ���;   F01  F�� 

1�K68 7�	����2 (��'� 1�  �108   � P(3 0� . 0��	K< �� O�%�8 =�1 F�"���  �.F/���� =1 � F	�� 182  �KF��G� 136 

K��G� 1� P(3 �� 8; � �E0���� 46 K��G� 1�"2 -<��K  � 
S�	R ���NW1 5�"� ��  0�� .  

4 ._�$LS!� �S'#e :�� R; O�%�8 ;��1�%	�\ �./���� K"  ��W �	�K >� U"�8�  \FZ 8� �  �FE0��  �F� 1�  KF"   ��FX8� 
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 B�%C4- ��j� 	@!�� (��'" %@�#� ��%/ =� ��]�D �!�� $O����� � �$Q �$@.  
Table 4- How to calculate the state of conversion of codes into concepts by the researcher and the expert 

$A' $O�����  
  

k�T& ��XM%/ B��  .�$  =��  

7  B=1 A=6  =��  

$A' �$@.  2  D=0  C=2 .�$  

N=9 1  8  k�T& ��XM%/ R��  

  
DEFG =  HI = 0.666 =��G%1�� ���/� ��  

 × L+MN × O+MN =  79 × 89 × 29 × 19 = 0.0170 UELN × UEON = ��G%1�� !0���  

 �1G� �@�� ���;= 
�� ���/� ��G%1��− !0���  ����G%1

1 ) !0���  ��G%1��
= 

V.HHH) V.V�WV
1 )V.V�WV  = 0.660 

  

  
�:0 3- B% ����F  

Fig. 3- Research model 
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B�%C 5- �
��  ��� �����   �!� %#$#" &' �$( �*�) ��#��%  
Table 5- Challenges of implementing sustainable supply chain management 
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�� 4 �� K0�@  2�� |�"�� K" �E0O ��� c88; k�> m"�f� �" h�A 3� I�1 ��1�1 K" �1�1 2=�% ��
�� R�_� 0� .�� 

C
3�� �7" k� =1 U�A  28" � C_>�S� .0�	�I	 �"�!3 2���X0 ��:�_@ � h���0  2=�> k����� C	��1 T"1�� D	G !� 

�2=�% k����� T"1�� D	G !� 2=�% h���0 �� R9�3 �� 7" =1 h���0  2=�> �X0 ��:�_@ �� Kf"1� �" ���7"1  k����F� 

T m_W T"1�� C
3�� M��E? B	86� R ��� 2=�% 21�" M1;�� =1 2��3 2=�% )L� M � U (� K_>�S� � ���E0�� 

�" \	;�� K> �k����� k����� T"1�� u��<� ���E0 T �� \��5 h�A 6 �O �>� K".  

B�%C 6- o#$�� T � �Q  
Table 6- Fuzzy T matrix 

�����  ���KSn�  �7Q  �'� �! -�S#$#% )�*� �%77/ 

2��4 51 )513/1� 117/1� 019/1(  )779/305�1/0� 149/0(  )724/1� 241/0� 09/0(  )649/0� 221/0� 093/0(  

�8% )411/0� 095/0� 003/0(  )397/1� 067/1� 004/1(  )481/0� 121/0� 018/0(  )397/0� 077/0� 007/0(  

�0��=�>-� ���� )448/1� 118/0� 019/0( )538/0� 153/0� 041/0 ( )401/1� 068/1� 007/1(  )437/0� 105/0� 015/0(  

I	�J� �88; )612/1� 214/0� 087/0( )717/0� 266/0� 122/0( )692/0� 235/0� 099/0( )456/1� 088/1� 012/1( 

�0�!01-���� A1 )574/1� 182/0� 052/0( )658/0� 195/0� 044/0( )675/0� 239/0� 103/0( )586/0� 2/0� 089/0( 

28�O�% )437/0� 127/0� 033/0( )489/0� 119/0� 022/0( )465/0� 106/0� 015/0( )426/0� 11/0� 024/0( 

�"���1=�"-2��E0 )608/0� 185/0� 058/0( )741/0� 255/0� 114/0( )675/0� 199/0� 063/0( )558/0� 134/0� 013/0( 

�����  �0�!01-���� A1 28�O�%  �"���1=�"-2��E0   

2��4 51 )684/0� 247/0� 112/0( )709/0� 234/0� 089/0( )617/0� 199/0� 066/0(   

�8% )443/0� 112/0� 017/0( )471/0� 114/0� 019/0( )421/0� 108/0� 017/0(   

�0��=�>-� ���� )467/0� 122/0� 038/0( )494/0� 122/0� 027/0( )413/0� 083/0� 01/0(   

I	�J� �88; )586/0� 161/0� 032/0(  )635/0� 178/0� 039/0( )572/0� 18/0� 059/0(    

�0�!01-���� A1 )476/1� 099/1� 015/1( )678/0� 247/0� 117/0(  )579/0� 199/0� 084/0(    

28�O�% )424/0� 092/0� 01/0( )374/1� 061/1� 005/1(  )402/0� 088/0� 004/0(    

�"���1=�"-2��E0 )623/0� 184/0� 061/0( )711/0� 244/0� 113/0(  )461/1� 086/1� 01/1(    

  

�� �K�1�1 D )U�A ���f> (� R )U�A �� >  �� (K_>�S� � �" KA�� "K '�� -;�� 3�0	K� =1 ���3  =�F%2  ���F@ 

0� . 0	K< K" �1��� D+R � D-R �� h�A 7 ���/� ��  ��� .�1�1 [8�� �@�� D-R ��/0 8��H  ���F?   �F�2 

�J`	(���� )h�
7� (� �1�1 �_�� ��/0 8��H ���?  ��2 �J`	�1(:�0 ) �F
� .( 21�F"  <8F>��_ �1� '��  M�F<01  ��F� 

��1�  ��2 U�A  ��O2 �� �W=1�m �>�� �K��0 �" '�� ��R �   8F>� 0 F	- 
S� F	R  F�  KF; ��  h�FA 7 � 8  ���F/� 

�� ��� .� 0�� >��"� ��7"1 ��/0 ��  �� u�0 n �	� )
�� �� ��
7�� (n�		�2 ���60 �>1� ��1 �� ���1 F��   F8"2  ��F7"1 

�X0=1 �J`	�1(:�2 n�		� ���; �>121�" c h��� �� '�� ��R �  =�F%2�  F7^" �"�1= F�"��- ��FE02 �J`	 �1(F:�2 "	 � F/2 
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�_!0 K" 7̂" �J�	I  �88; ��1�� ��1 �� '�� ��R �  8>�� 7̂" �J�	I  �88; �J`	�1(:�2 "	� /2 �_!0 K" 7̂" �1=�" F�"��-

��E02 ��1�.  

B�%C 7- -�@!�� D � R  
Table 7- D and R calculations 

�����  �C�$. J�� �ST#� � �Q 
C�$.� � J��#�ST S7!� 

p)� �Q$�(  

Di  Ri  (Di) (Ri) D+R D-R (Di) (Ri) D+R D-R 

2��4 51 
)677/4� 564/1� 

618/0(  

)604/038�3/1� 

27/0(  
286/2  637/1  923/3  649/0  929/1  888/2  817/4  959/0  

�8% 
)021/3� 692/0� 

085/0(  

)319/4� 360/1� 

496/0(  
266/1  058/2  324/3  792/0-  515/2  299/1  814/3  216/1-  

>�0��=�-

� ���� 

)198/3� 77/0� 

158/0( 

)113/4� 208/1� 

395/0 ( 
376/1  906/1  281/3  530/0-  240/2  442/1  682/3  797/0-  

I	�J� �88; 
)270/4� 321/1� 

45/0( 

)509/3� 935/0� 

253/0( 
014/2 565/1 579/3 448/0 742/1 448/2 190/4 705/0 

�0�!01-

���� A1 

)225/4� 360/1� 

503/0( 

)703/3� 016/1� 

285/0( 
03/2 668/1 698/3 361/0 894/1 520/2 414/4 626/0 

28�O�% 
)017/3� 703/0� 

112/0( 
)072/4� 2/1� 409/0( 277/1  894/1 171/3 616/0- 224/2  328/1 552/3 896/0- 

�"���1=�"-

2��E0 

)378/4� 288/1� 

432/0( 

)465/3� 942/0� 

251/0( 
032/2  552/1 585/3 480/0 755/1  374/2 129/4 619/0 

  

K" ��8 >1 O�"�8 �X0 ��:�_@ �� |�_��1 �	�� ��7"1 ���?  ��2 �	���  =�>2 ����� <0=	�H �J�	I ����1 � ��1�   �F�2 

h�A 6� �1���0 �
� � ��
7�� K" ���9 R6� 4 >��	D � .���� ��W K; KX3N� ��  ���� ���?   �F�2  ��F4 512 

�J`	���1(:��I � ���?  ��2 8%�� �J`	(�������I ���?  �� �� �	���   =�F>2  F����� <0= F	�H  F�J�	I �� F��1  a�F!S� 

��  0�� .8b��	�I ���?  ��2 ��4 512 R��7� "	� /2 �" ���?  ���.�� 2 c��1� I�1�"�8" �=� )��1	� (1�I ���?   �F� 

�� >	D ! "	� / �>1 .�" KA�� K" 1�I �R6� 7^" ��4 512 �"  F��C  ��F7"1 �J`	 �1(F:�  �F>1 . F7^" �1=�" F�"��  �F"  ��F7"1 

�J�	I  �88; � 0�!01�-��� A1� f"1�C R"�G � ��1� � �" ��7"1 0��=�>�-���� �� O�%�82 � 7^" 8%� �J`	 �1(F:�  �F>1 .

��7"1 �J�	I  �88; � 0�!01�-��� A1� 0	- �� 8?	I 7Q�	 � �1�5 0�1� .�E0����� ��7"1 0��=�>�- F���� �� O�%� F82 � 

% ��8"1��7 �J`	(���� >	�D ! �" �6��. f"1�C R"�G � 0�1� � =1 ���. ��7"1 �J`	� �� �	:0  .  
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Fig. 4- Cause and effect relationships of dimensions of the challenges of implementing sustainable supply chain management 

 

K" ��	I ���	�\ 1�"2 ���?  ��2 �� �7^" �1G� D� R � D+R � D-R  K_F>�S�  F�  KF; ��  h�FA 8  ���F/� 

��  ��� .=�1�"�� '�� �" ���[ >1 =1 '�� ��R � )i	=�%�2 (��/0 ��  �� u�0 n �	� )
�� �� ��
7�� (�� ���?   �F�2 

7̂" %O��82� 8%�� ��4 512� �J�	I  �88; � �1=�"�"��-��E02 n�		�2 ���60  �F>1 �  F_��C �J`	 �1(F:�2 � �J`	 (F����2 

���?  �� 0	- �� �� �� '�� ���!6 �>1� ��1 �� ���?   �F�2  F7^"  0��=�F>�- F���� � �  0�F!01�- ��F� A1�  F8?	I 

0	�!21�" c h��� �� 7^" 0��=�>�-���� �� � 0�� ��R � =�%2 ��/0 ��  ��  ���F?   >	 �F>�   �F�2  �ZF>  KF01�	: � 

 UF01�� �1�;���" F	B ��  ���=�F> )OM1(� =1  u�F0  h�F
7��  F��� �� '�� �� RF �   8F>� =1  u�F0  �F
�  F01 .���FF? 

��A�I �10 01�5	I � �1��G� =��!  S�	f� �� ���=�> )OM3 (�� ��R � =�%2 =1 u�0 �
� �>1�  F��� �� '�� 

��R �  8>� =1 u�0 h�
7� 1�> .1�I � 0�� ��/0 ��  �� ���[ >1 =1 '��  �� � ��� �F���62  wF
 Z��  IF6��  �F>1 

� 0�� ���[ �� "� � �" KA�� K" 1�K68 �� =�1�"�� 7�	����2 �;�� O�%���82 ���O2 �� R31�� U�A ��O2 ��1�  �F� � 

��_>�S� 7 !� �f@ �8�8?	I ����_ �1� ��  01�� �" �W1	��8 1� /�� 8; .K" ��	I ���	�\ �� =�1�"�� 7�	 �F���2 

;	[� K; vV��7� K" �1�8� ��3Nf91 0�"=� �4�	D  :	��:0� "	�� ��  ���� ����5  r�F>1�"  �F01�  %�F;�0� �  DE_F� 

�� M�<01 ��� .1�"2 K_
i �" 1�I  >�;�  ��� ��g�2  KF���<�   �F�2  =�F%2 1 F�I  ��F6�1 1�  D�1�F%  F��   F8;  �F�  KF"  ��FW 

P�f701  (��� �" M� 7f5	� ��0� =1 ��1�  ��2 ��_ �1 �� ����5 %�;�0� K
"�G� 8;	Dc 1�"�8"��I ��GGS� �� 1 F�I GS� F	m� 

0G 7� K; � 0�� '�� ��R � =�%2 K" 751�	� � ����: ��:�_@ "	� / �-0�B �>1  .  
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B�%C 8- 	@!�� D � R ��$� =T� �
��  ��  
Table 8- Calculation of D and R for all challenges 

�����  �
��  �C�$. J�� �ST#� � �Q C�$.� J�� �#�ST S7!� p)� �Q$�(  
(Di) (Ri) D+R D-R (Di) (Ri) D+R D-R 

���?  2�� 

28�1�%  

P1 081/1  821/1  902/2  739/0-  275/2  073/1  348/3  202/1-  

P2 100/1  692/1  792/2  593/0-  033/2  135/1  168/3  898/0-  

P3 958/1  418/1  377/3  540/0  606/1  488/2  094/4  882/0  

P4 026/2  234/1  259/3  792/0  361/1  579/2  940/3  218/1  

���?  2�� 

�8%  

T1  268/3  818/2  086/6  450/0  478/3  272/4  750/7  794/0  

T2  240/2  226/3  466/5  986/0-  130/4  522/2  652/6  609/1-  

T3  353/2  824/2  177/5  472/0-  572/3  675/2  247/6  897/0-  

T4  297/3  759/2  057/6  538/0  403/3  292/4  695/7  889/0  

T5  028/3  559/2  587/5  470/0 037/3  859/3  896/6  822/0  

���?  2�� 

�0��=�> - 

� ����  

OM1  167/2  671/2  839/4  504/0-  282/3  127/4  409/7  844/0  

OM2 607/2  326/2  933/4  281/0  056/3  967/3  023/7  910/0  

OM3 145/3  265/2  799/5  491/0  421/3  728/2  149/6  692/0-  

OM4  575/2  883/2  458/5  307/0-  809/3  490/3  299/7  319/0-  

OM5 924/2  343/2  267/5  580/0  077/3  163/3  240/6  086/0  

OM6 170/2  711/2  881/4  541/0-  635/3  805/2  440/6  830/0-  

���?  2�� 

2��4 51  

E1  653/0  741/1  394/2  088/1-  192/2  582/0  773/2  610/1-  

E2  390/1  124/1  514/2  266/0  263/1  659/1  922/2  396/0  

E3  675/1  853/0  528/2  822/0  864/0  078/2  942/2  214/1  

���?  2�� 

I	�J�  �88;  

S1  446/2  006/2  452/4  440/0  171/3  308/4  479/7  136/1  

S2  800/2  236/2  036/5  564/0  702/3  350/4  053/8  648/0  

S3  091/2  383/2  474/4  291/0-  973/3  110/3  083/7  862/0-  

S4  603/2  153/2  756/4  451/0  357/3  564/4  921/7  206/1  

S5  424/1  588/2  013/4  164/1-  179/4  051/2  229/6  128/2- 

���?  2�� 

�0�!01 - 

���� A1  

  

HS1  315/1  742/1  057/3  426/0-  904/2  676/3  580/6  772/0  

HS2 976/1  481/1  457/3  496/0  716/2  228/3  944/5  512/0  

HS3 093/2  554/1  647/3  538/0  767/2  329/3  096/5  438/0-  

HS4 342/1  872/1  215/3  530/0-  370/3  197/3  566/6  173/0-  

HS5 259/1  643/1  643/3  383/0-  957/2  997/2  954/5  040/0  

HS6  904/1  598/1  502/3  306/0  966/2  253/2  219/5  713/0-  

���?  2�� 

�"���1=�" - 

2��E0  

MI1  078/1  096/2  174/3  018/1-  207/2  841/0  048/3  366/1-  

MI2  336/2  699/1  035/4  637/0  678/1  636/2  314/4  957/0  

MI3  133/2  752/1  885/3  380/0  859/1  268/2  126/4  409/0  

  

R6� 5 K" ��8 >1 O�"�8 �X0 ��:�_@ �� |�_��1 �	�� ��?�   �F�2  F����� <0= F	�H  F�J�	I �� F��1 ��  �F�  F7^" � 

��1�  ��2 �Ah 7� >��	D � .m"�f� �" R6� 5� �� 7̂" ��4 512� ���? ���>�K  �1(:2 ��1C	  V�F" ��  IF%  ��O2   �F�2 

A� �  ��_0�W1	��8 H��"�� �/:=�" ���>�K )E2(� �" ��A�I �10 >	�>�  ��2 ��3� �  �F���  1�F"2 � F	���   =�F>2 
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�	��  ��2 ����12 � "�  ��_`� >	>�� )E3 (f"1�C R"�G � 0�1� � 1�I ��  ���F?  jF��"  ��F_�;  ���F>�K  1�F"2  M�F<01 

��7%	�  ��2 GS�	m � �K7>�� ��O�02 )��S���  ��2 ����) (E1 (��  0�� .�� 7^" �1=�"�"��-��E02� �Z/�  ���F_0 

0	��=�2 � /�2 � ��_�; �Q�G�2 �1=�" 1�"2 �V�4S� -_> )MI2(� j��" �"�5�   ���60�� �1=�" ��H��"  �V�F4S� 

-_> )MI1 (� ��_0 ��/% � >	D ! 5�G3� i	��!�� � ��_0 ��3�� � ��8�1��� ����G� ���X0� )MI3 ( F��   ��F� � 

��_0 ��/% � >	D ! 5�G3� i	��!�� �  ��_0��3�� � ��8�1��� ����G� ���X0� )MI3(�  jF��"  �F"�5�  ���F60 �� 

�1=�" �� H��"�V�4S� -_> )MI1 (��  ��� .��  F7̂"  �JF�	I   ��F88;  ��F:O�  I F�10 =1  F�	��   �F�2 �� F��12 ��  F"	I 

�J�	I  ��:88; � E7�I �10 �J�	I  �88; K" �V�4S� -_> )S2(� �" ��A�I �10 �B >	D ! \>�8�  �=1F01  : F	�2 

��6
�� �J�	I  ��:88; )S1 (� ��_�; �J�	I  ��:88; ���1� )S4 (�J`	� ��  ��1(: � �� >C 1�I ���?  �� �" r�� =1 ��; 

%�Q1� � �1�;1 �J�	I  �88; 1�"2 n�		� K" ��> ����12 )S3 (� 1�A12 7Q	w  F�	��   �F�2   F!<�	B  r�F67� )S5 (

�J`	0�1(:� .��W�_��1 R"�G � "	I 1�I ���?  �� 0	- �� R6� ���/� ��  ��� .�� 7̂" ���?   �F�2  0�F!01�-1 ��F� A�� 

'�.0 [8�� �_!0 K" ��[�	D ����12 � ��:O� I �10 =1 U%�8� ��4 512 )HS3(� �" �1G% ���E�   �F�2  �%O��F;�8� � 

�6[� ���@ =1 a�?��? �� "	I ���1� � ��8;��; )HS2 (� ��_0 '=��O �  �1FG%  �F4Z�  F8%�  ��F8;��; �� H��F" 

�	��  ��2 -_> �� <0=	�H �J�	I )HS6 (�J`	� ��  1(:�� � 1�I K> ���? �" ���?  ��2 r�� =1 ��; %�Q1� � =1 �>� 

��1� P�f701  (���2 � ����G� ��8;��; �� �"1�" n�		� )HS1(� ��_0 �� �1G% ��g!�	� ��� A1�  �;�F�   �F� )HS5 (� 
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Fig. 5- Cause and effect relationships between the challenges of implementing sustainable supply chain management 
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