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Abstract

Purpose: Based on the uncertainty in the supply chains, one of the important issues for public health is to assess the
resilience of drug supply chains. The purpose of the current research is to determine and weigh the effective criteria for
the resilience of the supply chain and the ranking of drug distribution companies based on the criteria.

Methodology: The current research is quantitative-qualitative and applied. The statistical population was 83 people, and
the sample was 68 people based on Morgan's table with a margin of error of 5%, which were selected by simple random
sampling. Data collection was implemented with field methods, library studies, interviews and questionnaires. The
questionnaire was approved by experts, and its reliability with Cronbach's alpha coefficient of 0.965. The percentage of
personal characteristics was calculated using SPSS-26 software. Due to linguistic uncertainty, the weighting of the criteria
was done with the fuzzy SWARA decision-making method and the ranking of the options for more accurate evaluation
was performed by the interval type-2 fuzzy CoCoSo method in Excel software.

Findings: The identified criteria in order of importance are knowledge management, agility, readiness and prediction,
management method, supply chain design and structure, visibility and control, adaptability, collaboration,
complementarity, innovation, complexity management, flexibility, uncertainty in the number of changes, and integration.
The top three drug distribution companies are DarouPakhsh, AdoraTeb, and Ferdous, respectively.

Originality/Value: The weighting of the critetia indicates which critetia have a greater impact on the resilience of the
supply chain. Therefore, the company will be given a higher priority if it pays attention to criteria with higher weights.

Keywords: Drug supply chain, Fuzzy Swara, Interval type-2 fuzzy CoCoSo, Multi-ctitetia decision-making methods,
Resilient supply chain.
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Figure. 1- Stages of research.
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' Fuzzy Step-wise Weight Assessment Ratio Analysis
(Fuzzy-SWARA)

Archive of SID.ir



rchive of SID.ir

e 0 4318 (300,903 534 A3 i g oiKen 5 mge | VYO

g5 636 sleesls ) (SeAS sladge b g oalad (laesls Glray aS gl b 395 0 | ole Dlgw 05 Jolie (556 lilsm J2g) 53
Y Jﬁ)) vgjmgs)b \J\)’“‘ui’}J J"‘J‘ .b).fauﬂ sl FUZZy SWARAL’Z}J o‘),&g:,}é') Sl ol o3l .L.SJA LSLAJ}AJ.%}&S::_

el 0 obj‘ﬂ

| e foee ki | | T et g AT e
L ]

|L‘“JL*-‘-"‘;-—“-*-“-"‘"_J--‘-_'I

ENEY H ‘| a s )
ST g

T

- &3B Sllgm gy Jolpe - S
Figure 2- Steps of fuzzy SWARA method.

NG PRI s aalsl 55 Y JS.&&\;A 3 rl.xS,a

Loubﬂfr.:.o.djﬁ Ju).:ug;a @L»LVQQ@H\JJSW/ Q‘}—&M ‘u:ﬁJ J>L.A 4.:1:6L,>\ [WVES ‘wau J‘Jﬁ\)olfj;- )‘ @};—Y 41?/.&
[61]-[63] 55 o0 0315 yLis «cl i =1,2,...,30 &S DM;

0313 L2 T b (Y) slas b 6 oS o Kth Jas 5l th a3y X9 o 5 o 3l S 1S o Jarss Lol =Y a5
[61]-[65] 355 oo

[65] ([64] 555 oo cyans ¥ J g 5L (sl piie SaS otfx,,jﬁw Lo o 5YL S sl s (S slone o ool - 8 a0

i={1,2,3,...N}
{k -{1,2,3,...K} ~ " ™

[65] ([64] (cman crnd (ot (512 T 41 Log o ko ) £ (6318 (sloAe gm0 5 (bj (sl yicio =T Jgu
Table 2- Linguistic variables and their related triangular type 1 fuzzy sets to
determine the relative importance [64], [65].

Sb) cbelie  Sbj oMol Jolwe i ) g4 531 slos!

' plp el (1,1,1)
T onleS Lws (0.6667, 1, 1.5)
ToealeS (0.4, 0.5, 0.6667)
FoenlnS L (0.2857, 0.3333, 0.4)
SocenleS ok Lt (0.2222, 0.25, 0.2857)
" Equally Important (EI) * Less Important (LI)
> Moderately Less Important (MLI) *Very Less Important (VLI)

*Much Less Important (Muli)

Archive of SID.ir



Archive of,SID,ir
VPV AT tamins Ollos 30 @00 g (5 35 Eaendd \A

[65] ([64] L5 oo Jos () (e V g 3B slasl &0 ¥ d o 5k (So,) 5L sla e =0 al e
[B5] [64] 55 oo 4l (¥) Alslas &y goay o oo 51 IS o sl Ko pslie = a1

1, T, =1,
K. = A (v)
Tﬂ\‘

145, 7 >1.

a5 ((£) dslas 3 sl b &l L65] ([64] 355 oo ansloes (£) dslas 3:bo Jlns a1, (éw) o 033 il o ol =V a1
[63]-[65] 55 o0 031> (T,vk =1) S as; shls Jlae a g”,.:a]a}r.x.p BN

1, Tl'k = 1,
QTjk = Q’(/k—l Ty 1. (f)
K ]
T/k

[63]—[65] J}:udc Ux-d{’ (O) 4-‘-5\-\4 )‘ oslaiw La obﬂfw k}]@ U’“L“‘ B LQJL:&A (Q)/k) whb 6Lﬁd)) -A 4.1?,6

M
w0 =00l 33, ©)

’[/k:1
tslies (1) aslas 51 eslinad b Lajlins 3 slags aen 3 sl 0 S0ke 3,5 L slas o 6l (@) ol 23 ooy -4 al o
[63]-[65] 5 .o

1 N
Q)/' = Z (‘)jk' (?)
k=1

o oo iles Gla_tgy 5em s b sl oo 253550 suasy 5 SaSG L alie S (07) Waslns olgs a3 glagyys =V v al> e
L66] 355 oo o3linal (V) dales 3.1 5055 2l3ib s, 3l ol

z|

)v:a1+ 2><a2)+a3. (v)
! 4

e s amrln [66] e 4 215 oo 2t ) 5 5306 506l 555 5 Nt plol ey (sl 5 ST g
Y&g.v ‘5}@ ‘5L§4.C9.o.?u -r-y
S Sarbabeds J 28 laiens 53 65 (S3b assarme 3,8 (e Ol 0 1) (SIB dssemms KU 93 Sy e (4350 385 e S palss
S1I60] Col S 5 5200 s (SR Sls 50555 ) & 63 asamen 345 Y & GOB ae s 13 Ly guae 4 53 Hldde .3 58 o osliiul
Y Cyéjbij RG] (/\) aJsles Q)ﬂ@ﬂ.&jw QTJ»ﬁL.{)u:gLu agQT ‘.,\..::LX C>JA AL gom0 (69 Y C};&)L@ 48 gasus &A
[67] 558 00 sl 1y X, 1) 33 755 Sy giae mU alosty

A= {((x,u),/,tA x,u), forallx e X, forallue ], c[0,1],0 < Ly x,u) <1 } )

a,3) 4 U e 5 adsl e b, C}j:x,u) 0<u <) (sl am)5) a5l e U sl i i «ecd 5 4 (A) dsles s

500 a3l jote (S siae wl8) by s s pams £ o 45 50me) A wiols 1 X (0 <y 1) S 1) w56 a3 141, %,10) (o)
e I € [0,1]

g_§‘°}l'.‘ Y o Lg)lﬁ 4 goo -Y-y-)

axdlass)po Glo3h ¥ g5 (53 slaasgorms o 4y oY £ (36 (glaassanms 31 (5,503 5 <Y g5 (536 (Slaas pormo (Sl Sk 3975 o
@ Jds s e esls L L S QT@J.A aegams gi2e A4 6l ¥ & 6L ras sames 53 Sl 4 S 13 (6 5k lai>es

Archive of SID.ir



rchive of SID.ir
Yy

e g0 918 0000 00935 5390 350 :W0lio N6/ ) \Kem 5 pngs

o gias 1l S5 bl ¥ g 3l assame S A S1L[66] 558 s axiS 55 jlde Sleils 53U slaas pares slodly ¥ g8 (531 Slaas oz
[68] 555 o 0dusls (glo3ls ¥ 55 S50 assemms S AT i Y Ll (1, 1) 456 S>> acn ol pas sl YU b

Lol S pranal (310 Dl 5 o 512 0L 5 (514355 155 3 ol sy 53 48 3l (dlses il (Slosl ¥ g (536 (slaassams
([69]-[73] 5 a3yl Calises (slaac 31 slosb ¥ £5 1a 355 (536 slaaspare Sl Sl bl BYs .ol ods sl

e St b avolie o Gaselal gladlaows 531 (6 5385 Gl 25 Ol (plply cnl V g5 (30 Slaassanms Loy ¥ g5 (36 Glaaesones )
S o 0ald ) £ B Glaas e

03 7S oslinul (gl L"‘uijiiL" ;).3)3@\) NS Q@J\}ﬁfw S bl il oS Gl ol 5o & 142393 (551 (saas sames Hloslinul LY
ol S8 e 5 slady 93 (550 sl )

Glo3 53 5 Slak 353 (53 (sras gazms b IS codkdplonil (sl gy 2 55 LT Olisalol peda b 5 G818 o o 57maly 53 58 5 53 ) laieny Y
Sras s 955 0 (551 slaas s ASbe J:§L:',}C~‘> 3 v.:.aLa.a @ Cnd Slo3l 3 & &1y 53 (63 slaas sazes (g 5lwosly O e sl Ll
Lol FEly ( Sgns 555

ool 35 Cinial 3y QS S ol (5o 231 (5 g Blas] (bl 0 Glodls Y g0 (614355 (53 (sl gamms (g ol o5 ()Ll (S s - F
S 0 S

(a¥,T=1,2,3,4; H(A"),0=1,2),

A= (AU AL) = (1)

(ak,T=1,2,3,4; H(A!),g=1,2)
() dsles 5L A loll ¥ £ ladysd 55 sas ST (sl ol i 5 [, ] a5 i o)L 5 LSL (glo3l ¥ grslbsas A S)
:[74] ([66] 545 oo 035 yisles

O Aea Vg laBied 3B sde s a5 s ol b o sae 6\}3 s 4 Al 5 AT Q) doles s
el 0 0303 L33 le3ls Y 5 (18355 (5306 3o 3l 503 SO W JSCE s ol < by s <ol 5 Ho(AY) & H(AY) € [0,1]

pa(x)

n
I
i
h

ad ak a

A= (R A) = ((a! al al 4l B! B! U U U _u pu pu . _

[66]A = (A", A%) = ((a}, a},a}, a}y, h], h}), (@}, a}, a3 a), h}, hY) ) lojb ¥ £45 slaisgd g3 vue - ¥ IS
Figure 3- Interval 2-type trapezoidal fuzzy number A = (ALAv) =

((al, ah,a}, al, hi, hb), (al, a8, a8, af; by, hy) ) [66]

L74] 555 oo i x5 (V0) dalos & jgmas 7€ R) T idi 50 S 6l sleils ¥ £ SlaBsd 36 sas

r= ((r,r,r,r; 1,1), r,r,1,71; 1,1)). ()
L;‘o)b. Y &9.’ Lg)lﬁ slael 33 uL..wL’z.c -Y-y-y

G\}S opl 355 4 355 o eslinad ‘-;::iL:j‘-giYLg Co guas G‘«“: S50 s\ L;Laﬂu—)'\ slob Y & G slael 6oy Slala (:L>.=3| Sl
sl 003,51 ¥ J g 55 slo3l ¥ & 14833 (55b slael (555 (6 Sllos Ldzn ) & S slael Cu pire

Archive of SID.ir



Archive of, SID,ir
VYA ot Ollos 30 3% g STl |y

~aiied (536 Slacl B g B) (glojl ¥ 59 (sIaiijed (536 342 55 53, 5 o2 Slekas (o oten -V Jgoo
[75] [74] [66] (2ol i s A g slojh ¥ £55 !
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Figure 4- Steps of the 2-interval type fuzzy CoCoSo method.
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Table 4- Linguistic variables and asymmetric interval type 2 trapezoidal fuzzy
sets of related to them for ranking alternatives [85].
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Table 5- Individual characteristics of respondents (source: researcher's findings).
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Table 6- Arithmetic average of the final weights obtained for the criteria based on the opinion of 30
experts and defuzzy values and their representative symbol (source: researcher's findings).
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C1 (0.1408,0.1629,0.1892) 0.164
C2 (0.1576,0.178,0.2023) 0.179
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Table 6- Continued.
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C3 (0.0401,0.0513,0.0662) 0.0522
C4 (0.1378,0.1596,0.1862) 0.1608
C5 (0.0614,0.0705,0.0831) 0.0714
C6 (0.0212,0.0288,0.04) 0.0297
c7 (0.0308,0.0402,0.0527) 0.041
C8 (0.0577,0.0709,0.0881) 0.0719
C9 (0.0099,0.0144,0.0204) 0.0148
C10 (0.0293,0.0338,0.0404) 0.0343
C11 (0.0354,0.0474,0.0638) 0.0485
C12 (0.0103,0.0129,0.0175) 0.0134
C13 (0.0292,0.0371,0.0468) 0.0375
Cl4 (0.0717,0.0877,0.1072) 0.0886
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Table 7- Determining the values of integration strategies, the final index, the ranking of drug distribution
companies and the representative symbol for each option (A = 0/5) (source: researcher’s findings).

0l gy GBSy Gymeoks  Kia Kb Kic Ki gomad,
28 SIT e b7 Al 00142 21616 0973 1359 63
B e gl Il A2 00141 21292 09697 13454 67
oS A3 00144 22903 09864 1416 21

5 A4 00143 22611 09836 14033 38

ols el A5 00144 23355 09908 14355 8
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Table 7- Continued.

9l G sLES, L By ol Kia Kib Kic Ki  guanas,
(oals yS519) oo il iy el A6 00142 21636 09736 1.3607 60
T s S A7 00143 22267 09801 13883 47

o 515 S A8 00143 22441 09818 13959 44

e Syl A9 00141 21066 09676 1.3357 69

Sl 7S ls AL0 00144 2289 09863 14154 23

(6 ) 6533 Caxuds All 0.0143 22252 0.9801 1.3877 48
Soms Corrbs lie) y1S gl A12 00142 22052 09778 1.3789 53
Somo 1S3l A13 0014 20594 0962 1.3146 70

oilol )l Sl Al4 00144 2301 09875 1.4206 16
LoosS ol Sl Al5 00143 22253 098 13877 49
b Syl Al6 00141 21268 09698 13446 68

oS Sy ko Al7 0.0142 21616 0.9735 1.3599 61

Ol g gl Al18 0.0142 21661 0.9739 1.3618 59

9,00 1, gal Al19 0.0142 22017 09776 1.3774 54

o 1yg0T A20 0.0145 23845 09954 1.4567 2

g b A21 0.0143 22436 0.9818 1.3957 45

b ool A22 0.0142 21614 09734 1.3597 62

cblise A23 0.0142 21761 0.9748 1.3662 57

b g A24 0.0142 21538 0.9724 1.3563 64

ok b ol A25 0.0142 2183 0.9757 1.3692 56

ool b 1L A26 0.0143 22331 0.9808 1.3911 46

(ae) ol pl b o lae A27 00141 21328 09703 1.3471 66
Ol ol A28 00143 22212 0.9796 1.3859 50

Aaisl Codls cadlag A29 0.0142 22118 0.9786 1.3818 52
55 ool e A30 00143 22754 0985 14095 29

OB oyl A31 0.0144 22923 0.9866 1.4168 20

sgmia 3 of T oligs A32 00144 22896 0.9864 1.4157 22
oo e A33 00144 23062 0.988 1.4229 14

(pg) ploy P A34 00144 22855 0.986 1.4139 24

S92, 29l Sleas A35 0.0143 22647 0984 1.4049 36
ol )T las cuslags g5l A36 0.0144 2285 0.9859 1.4137 25
OBy g)le A37 0.0146 2.4339 1 1478 1

RV A38 0.0143 22739 0.9843 1.4086 31

eldl A39 00143 22489 0.9824  1.398 43

LT g Lt ol ylo o A40 00142 22013 09775 1.3772 55
slo bls A4l 0.0144 23335 0.9906 1.4347 9

Aol g,ls (g0 A42 0.0143 22634 0.9838 1.4043 37

oy 5ol 4z A43 00143 22599 09832 14027 40

<3l Ad44 0.0145 23768 0.9947 1.4534 4

O Al A45 0.0144 22834 09858  1.413 26

e Sy Caodaw A46 0.0144 22939 0.9868 1.4175 18
Do Lo A47 0.0143 22517 0.9826 1.3992 42

Sgles Gisy 51,3 A48 0.0136 23561 0.9333 1.4113 28

05 o b A49 0.0144 23067 0.9881 1.4231 13

Lo Liso Lo A50 0.0142 2174 0.9748 1.3653 58
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Table 7- Continued.

9yl g eSS By ol Kia Kib Kic Ki  guanas,
Ol s las A51 0.0143 22661 0.9841 1.4055 35
Lyl oyloys (soud A52 0.0143 22671 09839 1.4058 34
oy A53 00145 2378 09947 14538 3

o5 A54 0.0143 22699 0.9844 1.4071 33

9,00 Lo A55 0.0144 23052 009878 1.4224 15

&35 S, 8 ISz A56 0.0143 22178 09793 1.3845 51
aeyld )b s A57 0.0143 22748 0985 1.4093 30
a5 LT 5,5 e A58 00143 226 09835 14028 39
(coodbos S g3L) € yons A59 0.0144 2316 009889 14271 11
Bl A60 0.0145 23736 09941 1.4519 6

Gl Gi5) ooy ol st oyl (6,6 qulie C e A6l 00145 23742 09943 1.4522 5
9,00 ol A62 0.0143 22701 09845 1.4072 32

B 5 golels o A63 0.0143 2253 09826 1.3997 41

lglae g5l yigs A64 0.0134 22176 09204 1.3517 65

() ol sl ,8 s AB5 0.0144 2298 0.9872 1.4193 17
&y A66 0.0144 23506 0.9922 14421 7

sleg cwdl ol T AB7 0.0144 23193 0.9888 1.4283 10
it o)l L 4 A68 0.0144 22938 09867 1.4175 19
Ao A69 0.0143 22801 09852 14114 27

HNY] A70 0.0144 23077 09877 1.4233 12
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Table 8- Ranking of drug distribution companies by each criterion (Source: researcher’s findings).

A] Cl C2 C3 C4 C5 C6 C7 C8 C9 Ci10 C11 C12 Ci13 cCi4
i

Al 70 39 53 48 57 51 67 70 8 66 69 64 63 44
A2 65 58 68 57 44 40 66 68 14 68 60 65 70 70
A3 17 31 18 20 18 31 43 41 17 19 17 46 51 29
A4 40 33 48 33 30 24 38 32 23 39 42 44 48 46
A5 12 8 16 11 15 21 21 16 33 9 14 11 22 12
A6 60 57 60 66 64 65 53 33 11 48 66 58 66 67
A7 43 47 46 61 59 49 32 52 42 54 31 47 44 37
A8 48 36 34 36 43 54 48 58 56 61 26 23 20 27
A9 69 69 69 70 68 67 61 69 28 67 68 70 62 56
A0 13 19 29 31 32 28 24 59 6 20 7 32 28 43
All 45 54 51 49 61 45 31 55 10 53 50 54 36 32
Al2 54 48 52 43 54 56 51 62 61 52 47 51 54 62
Al3 67 70 70 69 69 68 70 67 50 70 70 69 68 69
Al4 24 11 24 18 25 29 28 19 25 29 20 18 34 24
Al5 56 42 41 53 45 32 59 45 40 42 34 55 56 58
Al6 61 68 65 68 66 64 64 66 13 62 67 63 65 66
Al7 63 64 59 59 62 61 57 63 12 59 64 66 61 65
Al8 58 62 67 67 65 58 46 49 35 60 57 57 67 60
Al9 59 46 47 58 41 59 54 61 41 58 59 60 41 54
A20 7 4 6 4 2 16 7 4 26 6 8 3 3 6
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Table 8- Continued.

A-] Cl C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 Ci13 cCi4

A21 38 30 40 47 53 38 58 53 22 49 22 29 47 50
A22 66 67 66 65 70 52 56 50 57 38 16 28 64 51
A23 46 55 62 62 60 66 49 65 53 63 62 61 60 63
A24 64 66 64 60 52 70 69 60 50 56 65 59 59 61
A25 57 65 36 63 55 55 65 56 43 64 51 56 57 57
A26 52 41 45 40 49 33 50 51 4 47 53 48 55 49
A27 67 58 58 64 67 69 68 64 2 69 63 68 69 68
A28 55 50 57 46 33 37 47 46 49 51 56 45 45 53
A29 49 61 50 54 34 50 44 48 38 44 54 53 53 52
A30 30 28 28 34 24 39 22 30 47 43 32 31 38 35
A3l 22 18 37 30 20 15 14 21 52 34 30 37 23 19
A32 32 15 26 21 21 22 23 43 9 22 9 33 42 36
A33 27 14 31 12 22 8 13 23 46 18 25 14 16 16
A34 44 20 32 25 23 17 15 25 48 31 33 19 19 18
A35 39 38 33 3 40 34 29 3 7 33 18 26 43 34
A6 28 16 25 26 28 25 16 40 37 41 28 27 25 31
A37 3 1 1 3 1 1 2 1 21 5 1 1 1 2

A38 14 37 54 50 50 62 62 15 66 11 12 15 14 3

A39 47 52 44 29 42 46 41 42 27 46 35 21 26 25
A40 37 60 63 56 56 57 52 57 5 45 58 62 40 59
A4l 11 9 9 17 11 13 11 14 31 17 11 8 12 11
Ad2 36 49 49 24 27 26 37 26 54 25 27 43 46 33
A43 21 51 22 37 46 40 33 36 63 10 41 38 8 47
Ad4 4 6 7 9 5 4 4 7 29 8 3 4 6 7

Ad5 26 27 23 42 12 30 19 12 34 35 46 20 21 26
Ad6 23 22 38 27 14 23 30 34 18 36 29 16 18 10
A47 41 34 43 44 47 47 40 44 55 37 23 36 37 41
A48 1 2 3 1 36 2 1 2 69 1 2 2 2 1

A49 25 21 20 16 16 18 12 20 20 30 24 12 11 14
A50 62 63 61 55 58 60 54 47 3 55 61 67 58 64
A51 42 5 17 15 13 14 20 28 30 32 40 49 48 47
A52 19 23 19 45 48 11 60 18 62 57 52 17 17 21
A53 9 7 5 5 3 3 3 5 60 15 4 5 5 5

A54 33 24 35 50 35 35 26 27 44 24 38 13 13 20
A55 35 32 15 12 9 19 9 11 58 26 15 9 9 13
A56 50 43 54 50 50 62 62 36 15 65 48 49 48 54
A57 16 29 30 23 63 52 45 24 1 50 55 52 52 21
A58 34 53 56 39 26 48 39 22 39 28 21 24 33 17
A59 18 17 13 22 8 12 6 6 36 16 19 30 27 30
A60 1 2 3 1 36 40 33 36 15 3 43 38 29 38
A6l 5 5 8 8 6 6 5 8 59 7 5 7 7 8

A62 31 35 27 41 29 36 18 31 32 23 36 25 39 42
A63 53 39 39 32 17 27 27 28 63 27 49 34 15 44
A64 8 43 42 37 36 40 33 2 69 3 43 38 29 3

A65 20 25 21 19 19 20 10 17 45 14 37 22 24 28
A66 10 10 11 7 10 10 8 10 24 12 6 6 10 9

A67 6 12 2 10 36 40 33 36 66 2 12 38 29 38
A68 15 13 12 28 31 7 25 54 19 13 39 10 35 21
A69 50 43 14 6 4 5 42 13 65 40 43 38 29 38
A70 29 26 10 14 7 9 17 9 68 20 10 35 4 15
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