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Abstract:

In order to survive and respond quickly and efficiently to the challenges of today's
dynamic, uncertain and unpredictable environments, flexibility is an undeniable necessity. In
order to become a flexible organization, production and internal flexibility alone is not enough
and all members of the supply chain must become flexible. It is by increasing supply chain
flexibility (SCF) that high levels of performance can be achieved. In the current research, with
the aim of better understanding the relationships between the dimensions of supply chain
flexibility, the design of the causal model of SCF in the tile industry was discussed. Due to its
multi-dimensional nature, 25 dimensions were initially identified by reviewing the research
literature. In the next step, using the fuzzy Delphi method, localization of these dimensions
was done in the tile industry, and finally 11 dimensions were confirmed. Then, the degree of
effectiveness and interaction of these dimensions were calculated using the fuzzy DEMATEL
technique. Also, the dimensions of cause and effect were determined and the causal network
of relationships between the dimensions was drawn. The results showed that the dimensions of
volume, manufacturing and product are the most important dimensions of SCF in the tile
industry, which should be considered more than other dimensions. The output of the research
gives significant insight to specialists and managers to understand and improve the flexibility
of the supply chain.
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(Lalis Slblogs & geul) o liw calisen polie 4 fely Sy

> &5ﬂ$LiJUa.:i|

Singh & Acharya (2013); Chirra & Kumar (2018); Yu et
al. (2012); Kumar et al. (2008); Singh et al. (2019);
Singh & Sharma (2013)

b 5 05 ol aie Sl b g e S Uy
Qo SYgame 3bj 5 598

Sl g pdycilasl

Singh & Acharya (2013); Sanchez & Perez (2005); Naim
et al. (2006); Naim et al. (2010); Singh & Acharya
(2014)

Lg)‘Lao)?& GL“()K“ BEP Q\@M JL&J.:‘ Ls'uﬁ‘

J 5 Joo sy Sllas]

Thome et al. (2014); Liu et al. (2019); Naim et al
(2006); Naim et al. (2010); Malhotra & Mackelprang
(2012)

I $lod S il jige 5 okal g o <5 K Uy

oY gazo

25 5 Gy Slasil

Pujawan (2004); Kumar et al. (2006); Stevenson &
Spring (2007); Thome et al. (2014); Naim et al. (2010)
Sanchez & Perez (2005)

ol elass 5 s e 4ol b plae yamo g Ul

Ol bl » gos

J7 sy Sl

Piprani et al. (2022); Duclos et al. (2003); Lummus et al.
(2003); Kumar et al. (2008); Malhotra & Mackelprang
(2012)

SV gama 40 4 (9,k 5 25 g2 5 28l 50 Ul
My slajls & ¢ln

S (5 dy Sllass!

Singh & Acharya (2013); Kumar et al. (2006); Vickery
et al. (1999); Stevenson & Spring (2007); Singh et al.
(2019); Singh et al. (2020)

Ol 8 jlasbinl s g ohg cidew Sli law o ol Sblgs

B

er Lgl.l;\_;__JLIa.v.il

Singh & Acharya (2013); Stevenson & Spring (2007);
Naim et al. (2010); Mohamed et al. (2001)

Exiie inllsy plosl gl (nile S Ul

Ol (6 pdySllasl

Singh & Acharya (2013); Vickery et al. (1999); Sanchez
& Perez (2005); Singh et al. (2019); Singh & Acharya
(2014)

Sz DY game Sl (6 ks gy By Ul

4o, 6ﬂ;\f_dUa.v.i|

Singh & Acharya (2013); Yu et al. (2012); Singh et al.
(2019); Singh et al. (2020); Singh & Acharya (2014)

Sl (525515 b (el 55 g 9Senly al3i U5

S g (6 pdyBllass!
Lolas

Singh & Acharya (2013); Yu et al. (2012); Stevenson &
Spring (2007); Singh et al. (2020); Singh & Acharya
(2014)
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@Bl Al slaie & (onals
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Kumar et al. (2006); Vickery et al. (1999); Duclos et al
(2003); Sanchez & Perez (2005); Singh et al. (2019)

Saa bk slasls @ by Ul

4 geuly 6 pdylasl
b

Singh & Acharya (2013); Stevenson & Spring (2007);
Singh et al. (2019); Singh et al. (2020)

Al Sl alfaus CYsaxe ady bl

Al gyl

Singh & Acharya (2013); Stevenson & Spring (2007);
Singh et al. (2019); Singh et al. (2020); Singh & Acharya
(2014)
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«51“ Lly, erd S (638 Joss > g0 0l (638 o jlealanl am VY am s ye o
eSS ey 58 ) LB ale e 0,5 VY loo 5o, Vo S 5l esliial b al e ol 4o s
Sl 5 S e Sle b g ateie K03 am om0 8l (9,80 6, e acbiin
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SCF1 SCF2 SCF3 SCF4 SCF5 SCF6 SCF7 SCF8 SCF9 SCF10 SCF11

scr1 | (00000000, | (00190083, | (0.069,0095 | (0.0640.000, | (0.0120029, | (0.050,0076, | (0.0360.062, | (0.0500076, | (00260052, | (0.055008L | (0.057,0.083,
0.000) 0.055) 0.102) 0.100) 0.052) 0.097) 0.083) 0.097) 0.076) 0.102) 0.104)

scro | (00070019 | (00000000, | (00590.085 | (0.059,0.085, | (0.0620088, | (0.050,0076, | (0.0430.069, | (0.017.0040, | (00520.078, | (0.0430066, | (0.007,0.03L,
,0.043) 0.000) 0.104) 0.102) 0.100) 0.095) 0.083) 0.064) 0.100) 0.088) 0.057)

srs | (00550081, | (0.0520.078, | (00000000, | (0.057,0.083, | (0.0550.081, | (0.050,0076, | (0.059,0.085, | (0.0500.076, | (0.0640.088, | (0.0430.069, | (0.029,0.055,
0.100) 0.100) 0.000) 0.100) 0.100) 0.095) 0.095) 0.095) 0.095) 0.088) 0.081)

scra | (00620088, | (0.0590.085, | (00550081, | (0.000,0.000, | (0.0590.085, | (0.040,0066, | (0.0570.081, | (0.0620088, | (0.057,0083, | (0.031,0.057, | (0.04300869,
0.100) 0.100) 0.100) 0.000) 0.097) 0.090) 0.097) 0.100) 0.100) 0.081) 0.093)

srs | (00170043, | (0.0640.000, | (00500076, | (0.0550.081, | (0.0000.000, | (00480071, | (0.0570.081, | (0.0480.074, | (00570081, | (0.0480.074, | (0.050,0076,
0.066) 0.100) 0.097) 0.100) 0.000) 0.088) 0.095) 0.095) 0.095) 0.095) 0.097)

scre | (00570083, | (00450071, | (00640090, | (0.059,0.085, | (0.0620088, | (0.000,0000, | (0.0450.07L, | (0.03L0057, | (0.0500.074, | (0.0380064, | (0.055,0.081,
0.102) 0.093) 0.102) 0.100) 0.102) 0.000) 0.095) 0.083) 0.088) 0.088) 0.100)

scrr | 00430069, | (00380064, | (00520078, | (00450069, | (0.0570083, | (0.0620088, | (0.0000.000, | (0.0480071, | (00520078, | (0.0310057, | (0.03L0055,
0.095) 0.081) 0.097) 0.088) 0.097) 0.100) 0.000) 0.093) 0.095) 0.078) 0.078)

srs | (00140038 | (0.0400.066, | (00550081, | (0.0840.090, | (00760102 | (00550081, | (0.0840.090, | (0.0000.000, | (00620088, | (0.019,0.043, | (0.043,0069,
,0.062) 0.088) 0.100) 0.100) ,0.104) 0.102) 0.100) 0.000) 0.102) 0.069) 0.090)

scre | (00360062 | (0.0330.059, | (00550081, | (00570083, | (0.0120038, | (00450069, | (0.0840.090, | (0.0450.071, | (0.000,0000, | (0.040,0.066, | (0.0450071,
0.083) 0.085) 0.100) 0.097) 0.064) 0.093) 0.104) 0.095) 0.000) 0.090) 0.090)
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SCF1 SCF2 SCF3 SCF4 SCF5 SCF6 SCF7 SCF8 SCF9 SCF10 SCF11
scro | (00550081 | (0.0400066, | (0.0570.083, | (00450071, | (0.033,0059, | (0.03L0057, | (0.0310.055, | (0.059,0.085, | (0.0240048, | (0.000,0.000, | (0.036,.062,
0.100) 0.088) 0.097) 0.093) 0.085) 0.083) 0.076) 0.102) 0.074) 0.000) 0.085)
scrn | (00500076, | (0.059,0085, | (0.0590.085, | (0.0550.081, | (0.048,0074, | (0.0500076, | (0.0480.074, | (0.0450.069, | (0.057,0083, | (0.033,0059, | (0.0000.000,
0.097) 0.097) 0.100) 0.100) 0.097) 0.097) 0.095) 0.090) 0.095) 0.085) 0.000)
S8 Bl L3I e ile B Jgoz
SCF1 SCF2 SCF3 SCF4 SCF5 SCF6 SCF7 SCF8 SCF9 SCF10 SCF11
scr1 | (00340153 | (00560107, | (01100279, | (0.050272, | (00520200, | (0.0860.242, | (0.0750235, | (0.0850.237, | (0.0660.226, | (0.0820223, | (0.086,0.230,
0.807) 0.891) 1.026) 1.006) 0.902) 0.972) 0.947) 0.950) 0.937) 0.908) 0.922)
scrz | (0038063 | (00840156, | (0.0070.259, | (0.0960256, | (0.0940243, | (0.0820.232, | (0.0780232 | (0.050.0.195, | (0.0870.239, | (0.068.0203, | (0.036,0.174,
0.818) 0.809) 0.994) 0.974) 0911) 0.937) 0.915) 0.890) 0.926) 0.867) 0.851)
scrg | (00880243 | (00910256, | (0.0520.215, | (0.1050288, | (0.096,0265 | (0.0920.263, | (0.1030277, | (0.089,0.256, | (0.1070.278, | (0.0760282, | (0.065,0.223,
0.958) 0.994) 1.006) 1.077) 1.008) 1.038) 1.025) 1.014) 1.020) 0.960) 0.966)
scra | (00950251, | (00990265 | (0.1050.293, | (0.0530215 | (010L0272 | (0.0850.257, | (0.1020276, | (01010268, | (0.1020.277, | (0.0660224, | (0.078,0.237,
0.966) 1.003) 1.107) 0.996) 1.015) 1.044) 1.036) 1.027) 1.034) 0.963) 0.985)
scrs | (00520205 | (01020262 | (0.0970.279, | (0.1010280, | (00430186, | (0.0880.253, | (0.099.0267, | (0.0850.248, | (0.0990.267, | (0.078,0230, | (0.0820.235,
0.915) 0.980) 1.078) 1.060) 0.902) 1.016) 1.009) 0.998) 1.005) 0.951) 0.964)
scre | (00910245, | (00850250, | (0.1120.297, | (0.107.0289, | (01020270, | (0.0440.191, | (0.090.0264, | (0.0720.238, | (0.0940.265, | (0.0720227, | (0.088,0.245,
0.965) 0.994) 1.104) 1.083) 1.015) 0.957) 1.030) 1.010) 1.020) 0.965) 0.987)
scr7 | (00740221, | (00750232 | (0.0970.273, | (0.090.0262, | (00940254, | (0.0980.260, | (0.0430.185 | (0.083,0.239, | (0.0920.256, | (0.0620210, | (0.063,0.211,
0.918) 0.940) 1.052) 1.026) 0.967) 1.002) 0.898) 0.973) 0.981) 0.915) 0.927)
scrg | (00500202, | (008L0244, | (0.1020.285, | (0.1100290, | (01150281, | (0.0950.263, | (0.107.0278, | (0041081, | (0.1050.275, | (0.0530205 | (0.076,0.231,
0.903) 0.962) 1.070) 1.051) 0.989) 1.019) 1.004) 0.903) 1.002) 0.921) 0.951)
scrg | (00670212 | (00680222, | (0.0960.270, | (0.097.0268, | (0.05L0211, | (0.0810.236, | (0.1010263 | (00790234, | (0.0400.179, | (0.068,0213, | (00740221,
0.908) 0.944) 1.054) 1.033) 0.939) 0.996) 0.993) 0.975) 0.894) 0.924) 0.936)
scrio | (00820222, | (0.0730223, | (00960265 | (0.0850.252, | (0.069.0223, | (00660222, | (0.0680.225, | (0.0810241, | (0.06L0.218, | (0.0280.146, | (0.0640207,
0.904) 0.928) 1.033) 1.010) 0.939) 0.969) 0.950) 0.963) 0.945) 0.825) 0.915)
scri1 | (00840237, | (0.0070261, | (01080292, | (0.1020.284, | (0.0890257, | (00910261, | (0.0920.265, | (0.0840247, | (01000272, | (0.0670.222, | (0.036,0.168,
0.963) 1.000) 1.105) 1.085) 1.013) 1.048) 1.032) 1.018) 1.028) 0.965) 0.899)
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! Converting Fuzzy data into Crisp Scores
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Ol Coye ol colanul (Bui et al, 2020) g5 sals oz i, 3l plaasie glbaglad coalad
ol Q5 25 slaislad plos ool pliol 5 oy polie 5 g bl (6559 DIl 51 6 S5l (3,
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g oaSady (Saales wiejls x> spddllasl il LS ez 6 pdSllhsl (YL ok
sais] olo VY=F (ol sl Lolis clopms ol Lol igl3l b agrlos ) ofs 4y 0oisS sl
2 b ot S 00,50 |y Lol wilg co oS b aS 04l ol ylicebl b 0gd oy
L b les o (Gosling et al., 2010) 0gi oo plowl 5L Jdos 5 455205 9 b i b aslg, ol
5 & Slmoar 3 pe 4 ade g (gl Jolss iz lacas DLl (65 a0l
Jack & ) wms (5,98 gl Lol cllug 4 aulen (Lol SLSU iolibl adles j0) 4 i
Ll Ko olel aea b a5 el (SCF4) coln (g pdsillasl o e ox (Raturi, 2002
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