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Abstract

Purpose: This study aims to evaluate and rank collaboration models in the Iranian rubber industry supply chain from
the perspective of digitalization quality. Digitalization quality refers to the effective use of Industry 4.0 technologies
to improve transparency, integration, agility, resilience, and sustainability. The rubber industry was selected due to its
operational complexity and urgent need for digital transformation.

Methodology: A multi-criteria decision-making approach was adopted, combining the Fuzzy Best-Worst Method
(BWM) for weighting the evaluation criteria and TOPSIS for ranking the collaboration models. A sensitivity analysis
was also conducted to assess the robustness of the results across varying criterion weights.

Findings: The digital supply chain model ranks highest in digitalization quality, with "technology integration" as the
most critical criterion. The sensitivity analysis confirms the rankings' robustness and stability across different weight
scenarios.

Originality/Value: This research uniquely addresses the comparative assessment of collaboration models in the
rubber industry based on digitalization quality. The use of a Fuzzy BWM-TOPSIS hybrid method and comprehensive
sensitivity analysis provides a novel, practical framework for strategic decision-making in digital supply chain

transformation.
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Table 1- Comparison of supply chain collaboration models.
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Table 2- Criteria for evaluating supply chain collaboration models.

Slas b
C1 F/e caro glag,slid b Sz LS
C2 Ol yuzei 5 odmlive ColilB 4 codliss
c3 Oeelio ymiy (Sl g 2,
ca oo a5 (555
C5 & b ol

Sl g A @ oy B/t Conio (g (S slS  (ee "Jlimms (OISe sl dodor Jko w2 4 [3] S Wl
Jelos Lol sl o)ls o)Ll el oy (sla ) Sen 5 5 SKhae 5540 53 (CC) (g0l [25L1 5 LA o ml ¢pr S aile Jlioms
5 2l CSC 3, Sles 5 l0S50 ol Jolse o 5555 0 @,.: CeoBo ey 5 S\ ‘_gLA(sJ‘.:}Lia 2 lassls ol S50 0 335
oo,y o, Kan 53 1y slazel 5 ol cdlad g 5l ol 3l eslinad b aS Sl Jlims  Juo b ¢ olgs CBda 558 oo ou)
s S 93 ($)\Sap 4 sy OS0IL b 5 GestS Sl e lealy Ol Ll e sede e cn) as S Jlions

25 g oslaial Jlses ool s elogn

.k..?u bv\m (_SLAU,QB; @ C"“Li BE LAAL<;J Jjgl.o& 09> 9 wAUa):aU) B 4L§‘_§\o.)..¢.9 C)\J:.:z.'s' J:.L:J @ [38] ub&w; J;&L«M‘ ax)llan
L}iM a )L:.: c‘_gPLQS:-‘ 9 ‘_gbL«’a::é\ ‘_SLAJL«:&) Q‘J.‘:':’"“ U'i‘ @ 4})3 L: G| 4.'19-‘.3)::: TR }L>=3_l Lhdév\ali‘) Lﬁub?u ‘QM&L@.’- UL%&Q_M.S

! Construction Supply Chain (CSC)



Analyzing the quality of digitalization... 230

U;}Q Lile R L;Lhé)jue )‘ oalaiul @ U':‘Ajj'.’, U'«" ‘L“...Ab U'«" BE) .bj,..ﬁ;;;a U’“L"“,‘ Jﬁﬁ)\uﬁ.:; )\'L.'.lij rju.a wﬂua):&u)&« @ u,:.AUa):ou)
©3lgb 2Ll Jhe sl w00 5 Y /0 G 53 dielion AT 5l ol sl 2w gl e 9IS (laesls |dowl g4y 325 5 o 520m0
uﬂ}u d‘}&m Laosls C,.z..\.n\ AS.XA)JA QL;'...’ @L’.} J..sda oslanl ‘Ju).:da o .5)9- J:AUD)?U) BE) LA&)}L& U'l\ )‘ 45@[.&0& JL«J)‘ Ls‘)"

C,.w\)l.@}:ﬁl:JQ))\)JW\L;LALPL&)\&Q\&;« C«ﬁ@jb}&& 4:3;;]94).)}};6.\.:.15

Sl i b il oo sl i) Co e ¥ /0 S 53 0 55 lacs sl 5 Jlioess DY o (30 ) 2 40 [39] 5palyl 5 SO axdlas
5 0l be Jauls) Solutig cmlign 5 WIS GLAALT S S5 2 iz S RB ssba T/ oo g s Jlos Gl ESS b0 S
3 Dl pl 36 S oS pla i 5l (S0 el wxBlIS 36 olaBl (65500 Rl 5 SSnS ol glas 5 5loml daple sl
5 St A5 QLS ol ol ity LU sloml 5 Jeomss (o3 03,8 w8 L F 0 Conis el sy s a8 S
SG OBUS 5el s 31 ey JBAS sl g DLl (3udod (pl s LTl el 3500 ) ole bS5 Sas (O e
SISen (Sl S o e Sl [A0] OSen 5 5 andllae .ol F v Comis (slags p5ls S eolisal L SLigy Conins 5o ol 2S5
Tl 53 (Goosd ) 53 S LI ol Slaptins 3, B )5 55505 aesls (65 5 Jolosd 51 b 51 (lad 50 93 (palie oy S o
(0,25 4 0253 (S )\Kad a3 al eyl o (§5lSen =Y 0o 40,0085 (H)Ked =) 1ol KIS (ol iy 55 (6510 ilies
NS ol ol o (5)lSan pelans 53 a5 b5 03,5 o Djgeo Cilises alo o 53 53 5 elinandy Oles 555 KOS Ll
ol (B me (S )\Ka peas 55 a1 (5L 5 o gie ¢0) (6)1Sem am 53 s 5 (53l (5,00 I g g0 Dl Cilses (00 glae
S5 gade Je G pzean )5 ohe 4 (5 e 0 e Al aasal e o 13505 (e ST dirs s LIS oo (pl il
325 35 5m Sa s, & Sl 2k Slilie S3lgidg sy M85 OLAS 45 0l )l Laasdly 5 adis hales sl (o3l (63550 anllas

51 e @2l Slalo i aslie oy oy (sladases 55 (6)IKen Jals s (S3lutings 612 (520 (S p Ay llani] slaay S

Sl 53 550 4 i ) LS, gl IS Sl G pliear (el oy (Sl A8 o) 2 4 [41] OLISen 5 55 andlas
5 O, Cilante Jl oo 03 5 So35 ()Ken dao3l 1 ol Jlpds 0 & (olins (alio oy (SSlar 233155 o0 (yradals HS5nS
O b 3 48 1y ol So malio 20y e 4 (630 (o Sd) 328 b o o) el Sla e (sl po 53 LagT peslio sy 68,5
Sl WLgd e b S S S a0ke Jlmas Syl ok 51 Slesle slay o 5l sse gln 0328 jsba oS Slosla (Slapacw
S50 93 o ol 86 Olgeay elie sy 5 SIS paghe S e dire S e Ly pedasl ladas 53 1) (pele
5 Gl s olpea Jaos pliebleds (ol 0dd B me cpslio ey (Sl 5 (Sl 5 ilussl bl sx) 10S 1S
Olpebe 3l (mge 53 (i 5 S5 o b 5l andllan ol 51 Juol Dlio b 55l o 42 S )5 (65 0 (o Olsieas 10S (laisy (555 ks
Slr rdaly 5 S o Coler i Sl ) 0 25 el ol ol Sele ] S5 ES 8 N0F 55 Sl (55l 5 S senS Ai))
SR Olseas e S 0l ¥ v oo Sludiasls Slags sl Ol 53 358 o0 e ainey ol 03 Sl Glan S 5 4, anns
plesl a8 das o olis «lalllas el 5y 50 b [42] OLISGen 5 5555 hassy s oo el (rslio sy Sl lSon s P
Sladle 6,550 @l oYU il Ll esjls 513 anwss adsl J=1oe 55 550 (Blockchain-SCM integration) -sbe e b oSS
sloul Ol cdiadisn slaslayl 3 s baadauls i (oL, Colils YU Colis G ola S 35 003 0Lk ol el e

J:Lou’f#cJu)b%sbwba)@))>WWjd)KaﬁjudT);Uj Y/' Wdud)‘)uw‘fﬁwauﬁ‘dAwdébjb
4SS slomy) o sk Joke S Lbl 5 2l 5 e S S5 51 03l L B 305 335 5 ol 35020 () St Canis (5 ol ok

! Inter-Organizational Systems (10S)



231 Bayatzadeh et al.| J. Qual. Eng. Manag. 14(3) (2024) 224-243

ooy 53 6K SIS slaainr ) a0 S03 Slallas 31 (6ol 45 I 53 (pizmad dns sl Conio pl sl 4 ol b
.))‘.) J:SB \"/' CMLSL&LS)}LJ)LA)‘ °Rj4'~' &;J}I W)D)lﬁﬂju J"“\j’;;ﬁli))‘j&?k"ﬁj Laufwj}[ cJu\AZ?\.)J.;

AR (ol by, - ¥

Rl 03 3,8 e 1B e o sl hags s 3 (Sledbl (54138 Bl 515 (93,0,18 amli b low (a5 51 tass ol
s,y ¥ 0 Cans Gl sl Sl eslanal b gl ) SKaw ot (elio, o) 53 Jias (65 Ken ladde duad; 5 plulid 4 rags
b e oo 3 sl 4 oang s sl et plulis Rass Olusl asdlas 5 b 5l ladde ol G551 slaslme Tal ool 0l
Ve Jols o ol S5liad 5 disddas O ygumts GR35l 03 (6 S0 st Cenl 0 o3l 5 g5 5 dd e (sdnad) (sl 5 53b
54,25 3 OB ) sk eols oled W d g 55 08,5 Slasine s SLAT iy 250 b s ysbay &S Sl 05
S ool laosls Lo b ha st guls dijlo) i Sl Comis 5 Jlioms (Sla5ld ¢oymebio ey S ks a0 5o (SIS aass
Sy o gl (slacy il ulod s Ladibe 5 e (3035 b)) bbslone 5 oel s 08,5 ol 0los sl 35 Saaolidinn
S ot el ey 55 Jlams Lo, Kad 350 53 e ol 5l as oslinal (gl Slolgiins of jon 4 &b olg o lodss S

RO PRCPRRRSN

Ulfj..> Slaseio =Y Jg-.\?
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Table 4- Linguistic variables and compatibility index for the best-worst fuzzy method.
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Figure 1- Research implementation stages.
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