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Abstract:  

The research paper aims to demonstrate the effectiveness of green supply chain management 
(GSCM) practices as a strategic approach to achieving sustainability. It addresses the main problem, 
which is identifying the superiority of each GSCM practice through one of the fuzzy logic 
mathematical methods, specifically distance-based integration and ranking, in conjunction with 
green supply chain models. The study highlights the best model among green supply chain models. 

The results of the study concluded that the most compatible model with GSCM practices is 
the Agile Supply Chain Model, followed by the Linear Supply Chain Model , then the Collaborative 
Supply Chain Model , followed by the Closed-Loop Supply Chain Model , and finally the Circular 
Supply Chain Model.  
Keywords: Green Supply Chains, Green Purchasing and Manufacturing, Green Distribution and 
Technology, Integration and Ranking. 
JEL Classification: Q01 D81  CO2. 
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" GSCM"  "Oliveira et al, 2018 "
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" CODAS"  "Ghorabaee  "2016 

" MCDM"
" Panchal "2018

"CODAS"   "Combinative"   "distance-based "
" assessment "

" CODAS "  
  



  
   " CODAS"   

 

826 
 

2.5  "CODAS"   
 "CODAS" 

14:  
- " Step 1" ::  
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- " Step 2:"  
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" Hamming distance"   "Richard 

Hamming "" HD " 

 
- " Step 6")  :Ra( 

" Ra matrix " 

  
 

  
 :  ) "  (threshold function "   

  
) p"  (the threshold parameter "0.01 0.05

) DM( 
- " Step 7:"  ) AS ( 

) AS ( 
  

 
- " Step 8:"  ) AS( 

) AS)  (AS (
  

3.5  "CODAS-IVAIF"    
" CODAS" "IVAIF "

) A1,A2,A3,A4,A5)  (C1,C2,C3,C4,C5,C6 (
  

) 01:(   
        

  Green purchasing    Linear Model  

  Green Manufacturing    Circular supply chains  

  Green Distribution    Closed-Loop Supply 
Chain Model  

  Green Technology    Collaborative Supply 
Chain Model  

  Green logistics   Lean Supply Chain 
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Model 
:   

) DM1, DM2, DM3(
  

) 02"  :(IVIFN "  
IVIFNs  

([1, 1], [0, 0]) Extremely good (EG)/extremely high (EH) 
([0.9, 0.9], [0.1, 0.1]) Very Very good (VVG)/Very Very high (VVH) 

([0.7333, 0.825], [0, 0.125]) Very good (VG)/very high (VH) 
([0.6333, 0.725], [0.1, 0.225]) Good (G) / high (H) 
([0.5333, 0.625], [0.2, 0.325]) Medium good (MG)/medium high (MH) 
([0.4333, 0.525], [0.3, 0.425]) Fair (F)/medium (M) 
([0.3333, 0.425], [0.4, 0.425]) Medium bad (MB)/medium low (ML) 

([0.15, 0.2875], [0.45, 0.6375]) Bad (B)/ low (L) 
([0, 0.1375], [0.6, 0.7875]) Very bad (VB)/ very low (VL) 

([0.1, 0.1], [0.9, 0.9]) Very very bad (VVB)/ very very low (VVL) 
   

) 03:( " the linguistic terms ".  
IVIFNs    

([0.9, 0.9],[0.1, 0.1])  Very important (VI)  
([0.4, 0.7625],[0, 0.2115])  Important (I)  

([0.15, 0.5125],[0.25, 0.4625])  Medium (M)  
([0, 0.3625],[0.4, 0.6125])  Unimportant (U)  

([0.1, 0.1],[0.9, 0.9])  Very unimportant (VU)  
   

 ) 02 (03 ( ) DM( 
  

 
 : 

) 04 :(  
5  4  3  2  1      

M  I  VI  U  I 0.45  DM1 
VI  VU  U  VI  VI  0.30  DM2  
U  VI  I  M  M  0.25  DM3  

 .  

) jW)  (j) (i)   (j)  (DM(
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) 05 :(  
6  5   4 3  2 1      

  
  

MB  B  F  VG  VB  MG  1 )A1( = 0.45)1DM (W 

F  G  MB  B  F  G  2 )A2( 
VG  VG  B  VVG MB  EG  3 )A3( 
F  MB  G  MG  VG  F  4 )A4( 

MG  VVG  B  VB  VB  VVG  5 )A5( 
VVG  F  F  MB  VG  F  1 )A1( = 0.30)1DM (W  

G  VVG  VVG  EG  MB  MG  2 )A2( 
MB  F  F  VG  VVG  VB  3 )A3( 
B  G  G  B  MG  VG  4 )A4( 

VG  MG  G  VG  VVG  MB  5 )A5( 
MG  EG  MB  VVG  VB  B  1 )A1( = 0.25)1DM (W  

VB  VVG  VG  G  MB  VB  2 )A2( 
VG  MG  B  MB  MG  VVG  3 )A3( 
MG  MG  F  F  G  F  4 )A4( 
B  VG  VVG  MB  VG  MG  5 )A5( 

 .  

) DM" (Aggregated 
decision matrix "  " CODAS"    

  
    

  
 

   
) "  (capital pi"   

) 06 :(  
2 )C2(  1 )C1(   

 
 
 
 
 
 
 
 

([0.3273, 0.4655], [0.9337, 0.6751])  A1 ([0.4255, 0.5271], [0.3002, 0.4494])  A1 
([0.4051, 0.4970], [0.3317, 0.4251])  A2  ([0.4934, 0.5984], [0.2908, 0.4620])  A2  
([0.6549, 0.6943], [0.2719, 0.3155])  A3  ([1.0000, 1.0000], [0.2601, 0.3898])  A3  
([0.6195, 0.7177], [0.1446, 0.7277])  A4  ([0,5481, 0.6480], [0.2210, 0.3479])  A4  
([0.6399, 0.6968], [0.3585, 0.5334])  A5  ([0.7403, 0.7648], [0.2236, 0.2679])  A5  

4 )C4(  3 )C3(  
([0.4099, 0.5018], [0.3265, 0.4251])  A1 ([0.7253, 0.7826], [0.1644, 0.2232])  A1 
([0.6999, 0.7473], [0.2301, 0.2696])  A2  ([1.000, 1.000], [0.2557, 0.5057])  A2  
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([0.2475, 0.3691], [0.4088, 0.5837])  A3  ([0.7843, 0.8168], [0.1707, 0.2023])  A3  AD
M  ([0.5911, 0.6848], [0.1550, 0.2808])  A4  ([0.4136, 0.8168], [0.1607, 0.2023])  A4  

([0.6132, 0.6723], [0.2789, 0.4285])  A5  ([0.3922, 0.5170], [0.4166, 0.5830])  A5  
6 )C6(  5 )C5(  

([0.6549, 0.6943], [0.2719, 0.3155])  A1 ([1.000, 1.000], [0.3134, 0.4635])  A1 
([0.4268, 0.5321], [0.3438, 0.5097])  A2  ([1.000, 1.000], [0.0761, 0.1362])  A2  
([0.5720, 0.7500], [0.1421, 0.2287])  A3  ([0.6154, 0.7143], [0.0651, 0.2771])  A3  
([0.3441, 0.4490], [0.3719, 0.4789])  A4  ([0.4903, 0.5859], [0.2719, 0.3455])  A4  
([0.5417, 0.6497], [0.2212, 0.3754])  A5  ([0.7971, 0.8290], [0.1081, 0.1804])  A5  

2 )C2(  1 )C1(   
 
 

AW
C  

([0.5188, 0.6581], [0.2836, 0.4585])  ([0.6177, 0.7807], [0.0984, 0.2547])  
4 )C4(  3 )C3(  

([0.5671, 0.7147], [0.5119, 0.5614])  ([0.1607, 0.4185], [0.6956, 0.7484])  
6 )C6(  5 )C5(  

([0.5399, 0.6516], [0.5644, 0.6748])  ([0.5342, 0.7659], [0.2509, 0.4220])  
 . 

 :  
  

 
  

  
 

    
) 07:(    

2 )c2(  1 )c1(    
([0.1698, 0.3063], [0.9525, 0.8240])  A1  ([0.2621, 0.6109], [0.3690, 0.5896])  A1    
([0.2101, 0.3270], [0.5212, 0.6886])  A2  ([0.6177, 0,7807], [0.3605, 0.5990])  A2  
([0.3397, 0.4569], [0.4783, 0.6293])  A3  ([0.4844, 0.6376], [0.3329, 0.5452])  A3  
([0.3213, 0.4723], [0.3871, 0.8525])  A4  ([0.2554, 0.6376], [0.2976, 0.5139])  A4  
([0.3319, 0.4585], [0.5404, 0.7473])  A5  ([0.2422, 0.4036], [0.2999, 0.4543])  A5  

4 )c4(    3 )c3(    
([0.2324, 0.3586], [0.6712, 0.7478])  A1  ([0.1165, 0.3275], [0.7456, 0.8112])  A1  
([0.3969, 0.5340], [0.6242, 0.6796])  A2  ([0.1607, 0.4185], [0.7734, 0.8756])  A2  
([0,1403, 0.2637], [0.7114, 0.8174])  A3  ([0.1260, 0.3418], [0.7475, 0.7992])  A3  
([0.3352, 0.4894], [0.5875, 0.6805])  A4  ([0.0664, 0.3418], [0.7236, 0.7992])  A4  
([0.3477, 0.4804], [0.6480, 0.7493])  A5  ([0.0630, 0.2163], [0.8224, 0.8950])  A5  

6 )c6(    5 )c5(    
([0.3535, 0.4524], [0.6828, 0.7774])  A1  ([0.5342, 0.7659], [0.4856, 0.6899])  A1  
([0.2304, 0.3467], [0.7141, 0.8405])  A2  ([0.5342, 0.7659], [0.3079, 0.5007])  A2  
([0.3088, 0.4887], [0.6262, 0.7491])  A3  ([0.3287, 0.5470], [0.2996, 0.5790])  A3  
([0.1857, 0.2925], [0.7263, 0.8305])  A4  ([0.2619, 0.4487], [0.4545, 0.6216])  A4  
([0.2924, 0.4233], [0.6607, 0.7968])  A5  ([0.4258, 0.6349], [0.3135, 0.5262])  A5  

 . 

 :   
" nDetermining of the negative ideal solutio"  ""
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           :  

) 08 :(  
2 )c2(  1 )c1(    

([0.1698, 0.3063], [0.9525, 0.8525])  ([0.2422, 0.4036], [0.3690, 0.5990])  
 

  

4 )c4(  3 )c3(  

([0.1403, 0.2637], [0.7114, 0.8174])  ([0.0630, 0.2163], [0.8224, 0.8950])  

6 )c6(  5 )c5(  

([0.1857, 0.2925], [0.7263, 0.8405])  ([0.2619, 0.4487], [0.4856, 0.6899])  

 . 

 "  " : 
        " "  " " 

 

 
) 09 :(  

)  A5(  )  A4(  )  A3(  )  A2(  )  A1(    

0.4229658  0.3853052 0.3202980  0.0652651  0.226306   
0.826136  0.613425  0.981249  0.987531  0.803441   

 . 

 :  
" relative assessment matrix"  "RA"

 

  
 :  

 
) t (

 :  
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" the threshold parameter)  " (0.01 
0.05  

) 10 :(   

Rank   
ASi  

Relative assesment matrix    
A5  A4  A3  A2  A1  

2  0.6104  0.19661  0.15930  0.09375  0.16074 0.0000  A1 
5  -1.09587  -0.35827  -0.32123  -0.25504  0.0000  -0.16133  A2  
4  0.1811  -0.10282  -0.06524  0.0000  0.25501  0.09415  A3  
3  0.50471  -0.03758  0.0000  0.06476  0.31884  0.15869 A4  
1  0.69406  0.0000  0.03774  0.10250  0.35712  0.19670  A5 

 . 

  ) ASi (  
 ) ASi ( 

  
  

) 11 :(  

      
R    R      

2  0.6083  2  0.6104  Linear Model  

5  -1.104243  5  -1.09587  Circular supply chains  

4  0.1801123  4  0.1811  Closed-Loop Supply Chain Model  

3  0.498092  3  0.50471  Collaborative Supply Chain Model  

1  0.698472  1  0.69406  Lean Supply Chain Model 

 .  
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