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In today's world, technology companies face complex challenges such
as rapid technological shifts, the globalization of supply chains, and
the constant pressure for innovation. This research aims to identify
Critical Success Factors (CSFs) and supply chain challenges within
tech firms, evaluate their importance through expert consensus, and
perform a structural analysis using DEMATEL (Decision-Making
Trial and Evaluation Laboratory) and ISM (Interpretive Structural
Modeling). The study analyzes the causal relationships between
success factors and supply chain challenges, ultimately providing a
hierarchical model of influence based on these structural analyses. To
achieve this, factors were first identified through a literature review
and screened by experts. Subsequently, the DEMATEL technique was
applied to determine cause-and-effect relationships, while the ISM
method was used for structural modeling and establishing hierarchical
levels. The results indicate that technology integration, digital
transformation, and data-driven decision-making are recognized as the
primary driving (causal) factors for supply chain success in tech
companies. Furthermore, challenges such as intense competition,
cybersecurity threats, and intellectual property protection were
identified as fundamental factors contributing to supply chain
disruptions. These findings assist supply chain managers in tech firms
to enhance resilience and efficiency more effectively by gaining a
deeper understanding of structural relationships and focusing on root
driving factors. This research also paves the way for future studies in
this field.
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Introduction

In recent years, technology-driven companies have faced highly complex and turbulent
environments characterized by rapid technological advancements, shortened product life cycles,
and intense market competition. These dynamic conditions have drawn critical attention to the
strategic management of supply chains. Supply Chain Management (SCM) has emerged as an
essential capability to mitigate operational risks, enhance organizational agility, and maintain
sustainability. Despite numerous studies on general supply chains, there remain specific research
gaps in concurrently identifying industry-specific success factors and structurally mapping
operational vulnerabilities within technology sectors. This study aims to identify, categorize,
and structurally analyze the critical success factors (CSFs) and supply chain challenges in
Iranian technology-providing firms using advanced multi-criteria decision-making (MCDM)
techniques.

Research Objectives and Questions

The research seeks to answer the following main question:

What are the key success factors and operational challenges influencing the supply chain
performance of technology companies, and how can their structural relationships be modeled to
improve resilience?

The objectives are:

« To identify critical success factors and primary challenges throughout the technology supply
chain.

« To determine the causal dependencies between the identified success factors.

e To analyze the mutual influence, driving power, and dependence lines among the core
challenges using DEMATEL.

« To establish a clear, level-based structural hierarchy among these challenges via Interpretive
Structural Modeling (ISM).

Methodology

The study adopts an applied research design with a descriptive-survey and quantitative-
qualitative hybrid approach. It was conducted in four main stages between 2025 and 2026:

e Identification of Core Factors: A comprehensive literature review followed by field
interviews and Delphi screening with 10 industry experts and senior managers (with over 10
years of experience) was conducted to finalize 8 Critical Success Factors (Al to A8) and 8
Supply Chain Challenges (B1 to BS).

e Data Collection: Structured matrix questionnaires were distributed among 60 specialized
operations, procurement, and IT professionals across the target high-tech companies. Data
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reliability was confirmed through Cronbach’s alpha (alpha = 0.938), and sampling adequacy
was validated by KMO = 0.862 and Bartlett’s test significance (p < 0.001).

« Causal Analysis Using DEMATEL: The Decision-Making Trial and Evaluation Laboratory
method was applied to determine the prominence and net cause-and-effect boundaries among
the factors.

« Hierarchical Modeling via ISM and MICMAC: Interpretive Structural Modeling was used
to partition variables into hierarchical levels, and MICMAC analysis classified them into
driving, dependent, autonomous, and linkage quadrants.

Findings

The results of the analysis successfully mapped the behavioral patterns of the supply chain
factors. For the challenges, the MICMAC and DEMATEL analyses identified specific structural
distributions:

« Driving and Autonomous Factors: Intense Market Competition (B2), Cybersecurity Threats
(B3), and Regulatory Shifts (B7) emerged as the dominant net causes with high driving power.
Notably, B2, B3, and T7 showed zero dependence power, marking them as absolute independent
and exogenous inputs. Intellectual Property (B5) and Legal Ambiguities (B6) were also
classified as autonomous elements with low dependence.

« Dependent Factors: Resistance to Technological Change (B1), Counterfeit Components (B4),
and Lack of Transparency/Tariff Impacts (B8) were identified as net effects with the highest
dependence power.

 Linkage Factors: The Linkage quadrant was completely vacant, indicating a highly stable
system free of unpredictable feedback loops.

The ISM hierarchy mapped these challenges into a three-tiered model, positioning the root
drivers (B2, B3, B7, BS, B6) at the foundational base (Level IllI) and the operational
vulnerabilities (B1, B4, B8) at the top outcome layer (Level I).

Discussion

The research highlights that the structural dimensions of high-tech supply chains are governed
by a clear linear flow from macro-environmental pressures to operational outcomes. The results
support the argument that localized attempts to resolve top-level symptoms (such as forcing tech
adoption to fight employee resistance or running basic audits to stop counterfeit parts) are
statistically ineffective unless the foundational driving layers are addressed first.

Furthermore, the study emphasizes that implementing proactive policies, such as securing digital
platforms and deploying flexible IT infrastructures, can substantially isolate the internal chain
from external market disruptions. The combination of DEMATEL and ISM provides a



Supply Chain Management / 2026/ Vol.28/ No.1 90

structured, realistic systemic approach tailored to the technology sector, an area often
overlooked by conventional, isolated assessment methods.

Conclusions and Implications

The proposed hybrid model offers a practical diagnostic framework for managing vulnerabilities
in technology supply chains. The results suggest that managers and strategic decision-makers
should focus on:

« Shifting from symptomatic operational fixes to root-cause strategic interventions.

« Establishing zero-trust, secure data-exchange frameworks to proactively counter independent
cybersecurity threats.

« Actively leveraging core success factors like top management commitment and data-driven
decision-making to build supply chain resilience.

« Diversifying strategic sourcing networks to buffer against sudden regulatory shifts and
intellectual property vulnerabilities.

The study's outcomes provide valuable systemic insights for industry leaders aiming to develop
long-term sustainable operations in the high-tech market. Despite its contributions, limitations
such as the localized expert sample size restrict immediate global generalizability. Future studies
could expand this framework by using structural equation modeling (SEM) to statistically
validate the hierarchical paths on a larger scale.



RN

QA

A )

.
Qo A

. a
« u:‘fa(f J .“/"/:« ) :/

Av_\,puos\\c.a)l_eﬁﬂ‘ O)LQ.MJSMBMJL‘*’
VEFY-YVAY o S xS0l gbls [V A-Y - oA ol bl

GBS i (ool 0 i) S g Culdgo SdS Jolge 53U Lw Sl g Sl

15905 ot g &Y gammo oin &

T okl le ! goblTaaro Gage

Il LBl LalS o8ty ¢ B 5 e o I ke 0aSils IS g S prite | st IS smmtils’

mahdi.kazemi59@grad.kashanu.ac.ir:a.LL/,

a.namazian@Kkashanu.ac.ir :asbl, (Jsius odu 55) &l (oLols o Lols olKisls caylio  swaiges 0,5 ,bobial |

Ao Olasine

:allio dsesiy b

By sole s £o
VEF AN sl s
VECEN /05 s S5k
VRO YN F i
VEF/TIYO 1o al)

iojlgunls

u—‘-‘i’ 0y S pie
S ks (5 )3l (55l Joe

TRV

()93 g Sl el Slodzmy sl il b jgld slacS h g pal slis o
(o ol Bun s 55, yeies SLassT5 (slp LES 5 el 0 B Sl
9l SLacS b 15 aali 00265 sla il 5 (CSFS) Cubge (sl Jolse (plulis
Shoslenal b lag)T (6,5l el s 5 05 25 S5 Gy 51 elge 0l cmnl )
i ] el (ISM) (6 e (6 i5Les (65l Jte 5 (DEMATEL) Jioys (sla s,
) Lot 55 ol el 0005 slailly 5 Colbge Jolge oo e Ly, b ol 1
Sy Jeelse ol So-t (T yeabadis Joe o5, Lo sla Judos ol 2 9 03,5 Jolos
bogi lapT 6,5 byt 5 Dol y550 B2k 5l Jslse (bl 5l g slate cal sl
Sibdims $Lm ISM b, 5l g (Jgdlaegide Lally) (uosd sl Jrons (A, 51 B >
Sz LS &5 simo o (i gl adh ooliiul (ol yeabades Zslams (nd g ()05
(ko) S oo 5 ol Jalge lyeas ools 2 (e (6 S el 5 JLezms J928 5,58
sile ola by (mizred Wigd go ai5Ld y3lid GBS b (el 0,255 Cenbga o
5 @bon) Jelss Glyear (6,58 oSl jl cbliz g (g rmle Coel Dlgagd ol B,
Ol e 4y gy onl slaansl wias glolid el o pos s OS] e 0 38,50
35505 5 6 bl s, 5l Sees S0 Ll wiS e S8 y5lid (sl S 18 el 050
Gl 5 5e S8 a1y 095 aali 00y IS 5 (6550l oS e 5 sl Jalse

Sgs dale> 059> w‘ 5 ‘_,’ﬂ 6L‘°J~‘°3}.’, sl RTINSO ) Qﬂl RS

ool e 15 el 0 o sl il 5 Colibge oulS Jalse 6,5 lu Julo 5 alolis " o e el csige «oabilSams 3 Liium

DOI: https://doi.org/10.47176/scmj.2026.1677 N F+0 AV-)+# Slio Vojleds YA 0,90 cailygld Sloas g Y guame

sl s 555l L5 S i 5 58 5 (st ©
BY

(©) e plal pla oKl <yl OPEN (3 ACCESS



VED 5o A o jlons ciid 3 Conms Jo ey ficn’ ay pi

¥

5 o Sl ol )2 &S oud Cually Sl mhavs (6 g
s sl il oaile Jgmiie Jalgs lie simzms <ol
Loy 5l omgil b agzlse 1o ol 0500 el s b5
plaal Jlzo Jadeo sloailis 5l lasy ;) slacde yolojes jo
oS Laailss lays Byo Byo |y lojlo mle 5 0o
gl 5SS ol Ghaghy ol bl 5 osls bl nl 2
L aallae ol sl oyl g3l e 4 Byo bl
DEMATEL-ISM 520 2L, 5 (o5 5 9,505, 3l s x50t
L aslh wsS e 2LaS5L 1) o Laly; onmmy aSild s
oS i olaisl s ailfes 5 pole (93,505, L]
035153k &lge 5 Cibse Slag) piey sy & plesee 5l
Sliles 5 (lmalales glasss Jolow ool (25)5 25l e0
ol sLap,al waSTyy slaceu 4b @) glras o5 ol
2 el 0y 3, Shoe 5 5510l 5Ll (sl | Al
i 4055 ) 4y e lie LSl am o 8 ke ,Lzs
el 05255 b s ye (655 Glen epgd i 50 4 a0y
lwled a5 0,5 (e S8 oy 990 55l oS0 5o
aass Slasl ;0 392 g0 Slatlly 5 Coddge GulS Julge
G (B bg ) g (B 53 S9dge 113 0j9> (]
o (sl a8 5 (sl il 5 Waools (55105 05 Juls
Gk 3l Leesls Jolod s o)loz (i 00,5 (o0 gyt Lo
ey it 50 0l plas Jies SuSS 5 ISM o S,
- S P B N e
oS lasleiin asll g laatdly unper 4 il (i
il planst ST sl iyl lp aleoliin 5 olnse

ok wlos!l -y

39bd sbes ol yo u.».oi.v 0 iy —V-Y

el 5l 55 rolie g Lacled (olos ol cals 055
Copie [Pl conl i 4 2l Jpame hgoS b adsl olse
Nyame cosale Jds 4 ol eS8 53 el 0055
Lo Ty 9 Lo Sommm «6slss YL Cs pus g i iy

50555 ;ae a5 > Vgono ail gls Y g [V] 318 ools

1 SCM (Supply Chain Management)
2 High-Tech

doddio -

GoelS (ulE; e gt S & (el 0,005 S pke 0394l
o= [CFURE AN JOW PRI IR PP PPN SEgP
e slmo oy ole 4l s LS 15 b SV guame
P Lol @Uls g anly oS yh culdye § 9,5 o0 )90
039> > Jlb S8 15 V] Sl el 050285 5o e
oS s lanslay aslsl 4o a5) alglid Sloas 5 oY game
So38 sl e 5 sla S b Jolit (Wigdh oo ool 55lid
ClalS i 5 iz slacb Ll « Sy 2SIl wleMb!
5 Stz w0z (el 0y L gygmmecs 9l el
) ©¥samme g Slakd cadsl olge il a5 ates 5 45, 2bs
sile pla i [Y] 9iS @355 5 el llallonn o o
Sy g 559195 YL e yaw Y gamme oligS o a5 >
3y LaS - ol meli 0,065 52 50b5 JLed (5308 g
S jylid glacs, o o u-‘-"b 0y Glpde [Y] 05 o
Loasie 8 5,50 asse oloy Ghalf es b wjlid
{F] asS lodinge | oduzmn Vgame igow 9 0 a2
Sllwg ale) o Sl peis g YS! 59,0 (Jcnll
3 6 s 45 el 00l it (g S 5 oy o (Lol
sy b (Silz 5 65500l S 51 (555l oaals sl
Sygbd St 5 S, Bl el lyieds sailazlys o
1y el 028 S e g 00 ame Jelse (Gl g conms
Ll g elwlbs (il b i 50 [0] sl 00 57 51500
sla e S50 Geizmen o (CSFS) Cpddgn (sadS Julge
oLy Sl 5l 5L SLacS 15 (sl als 0,255 (ouiles
cowlie 65,54 aas o lid ety Oldlas .cwl o555
3y Shoe 25ty WIS o (ol 0 e o ralose Lalse
Jlte 6l 09—b yomie (LS, Cmie S g (Slles
o 6o 5 olatel wo iz Jsb 5o wledlbsl 613551 sl
balpe 4 i olge o jllaanl b (S )LSG 5 5,2
poe lie ;5 V] 0iiS e ol 6z 8 ,Slas ;5 Syl i
o9 by ik Sllwg @l 35008 plai olatlly 4 4z
5 omel layz o PS4 Wi e paasite Sl (55,20
L8] 05 e adgi gladal 5 Sl
Gl woixie sloailye clasl b iaghy ool a5
lalllas (30,5 iy Lol el 03,51 ool 1) gaiass)l g,k



¥ Obiled e g cablSdems (sage ¢ ailygld Wlous g LY gamo susdddlyl sves b u*“t oy LMLy g Cadidgo gualS Jolge (g Lsle Jldxi g o Lulils

@9 =ply slaidle 55 5 wijle oo See ) (Slo sy iz

N0 oo g a5 ¢ pime Slalllas 5950 bl o] (59000
Ol 0 iy Cadifgo (guulS’ Jolge —Y-Y

S sl e b bojes 3l atws ol @ cuddge soldS Jolge
S50 olo 4 I cal oje> o] 50 g5 jlawn 8,5es
Olosls SIS Cubge wigdi 005l belse cnl b o yo Slual
ey ;o [V 0l salgs azlae o,ble b oo paly (gl 2! 5o
)l ga_».aﬁj.n 6;.\-».15 J-A‘}C ‘SILMJL»-MJ ‘u.uoLl o)_.:u) Co pden
9 S 039 Q‘Mj)" 4_>5A\>)9A Bwud\‘ L FURVALY LgLammo
Sedloe g 0ol ()55, 8 Sypoar (55UsS slaiagh 5o
S Jslse et 31 o)) Jgoz il S e L
ol 51 g Aadlern Slool o a5 1) el 0005 Cuddye
.d...;fu’__.o W)QB [nL)S Py L o‘).o.h cwloas U’JL.:LM.: 039>
Baas ole jo sl cabin & ciBugss s ool S30LLE

el oads LS e ls ade SO a

9d S 1 (el 00y Cunge (504l Lslge 1Y) Jgu

& w06 Jole ob Ky

Dielhol | s Kol 5 5595 ool | g5lods LS

. ) Al
[yvl. iSu e Sgae |y el 0 pam; &9l

Ssls 698 Lulg)y sk 5l Lo
Dalhal ) S LSs 5 )5 cledbl oy G55 | A2

a3 e il el

cslabazd glaools 5l eolazl b _
& 1S s

LY T | 1 sl g osls zals | lallas A3
odls e
WS e Ay

I e pdcs; 5 by guiailys
[yv] 4 LSS Jlusus sla,gld @,k | Jiusws Jeo | A4

A2 oo lidl

Srdyoslie

&l b b s il Sl
& © op; Sllae | A5

S e o031, Lol @ el

[vv]

el

Gl L]y s de uls, Silolivl,en
[valdy¥l] LT slaarulys b &Y game sl | A6

R jt] (& yiiinn

Slabasd slaosls (5,135 S il
[vs] s e Sl | A7

S (oo S @y (65 e L
-\.ZAJ)-\S

Slaal b1 wels 0,025 lles

S50 Oyl
[vv] S g SR I Y

RS}

Sl oo Sialon

o 3 Jl sl s i B 5 Sl SLols
olodod Sladad gl Lolas a5 cowl oals odalive Ssg xS
el oS o ol uizmen [A] WS Jlgio 1) Lol& cm i
5 Sl g 1yl cals 5 )10 SlST5 0 Sloz el (sl L
ol ol 0 S e Sy Sl bl adl o SEauS b
‘) (—aass g Lg‘c\_.\.l).a: GLQU_:)A )‘ ‘5)_3_?0)_9‘.‘: u&"‘ b)f‘
Al ae glocishd pac g oS ) Ll wuS oo ol )8
Sole> g 5,les slaSos «ls,lg 1ol jole &) he ol pss
YL ey o0l ogdle [A] o400 ol jan a4y 35 1) (Sl 655
LS 15 ol eels 0y W3S o bl (5,5l Ol s
Ly og gy b ol lo)05 5 VL (Silr 5 (g iy Sllas]
Ol 4 e (33 bag sl )5 s 5 o Y game (B
Gsl5 5o e (BB Coje ity (6,5l8 Cato 50 S0
‘)Uﬁ foB aad UWS\S 6‘)" LJ""b o).ou) ‘5.)[)‘5.! ) dS.l; ‘Jﬁm
[ gkd SlocS 1 )0 (el 050255 Cu ke 5 k0 Hlase

(s pdqlbanl (Sols pyren (ceralie bl - Gl
Sz 08 oy Sy o pde 9 0385 S2OLS
Ay 6y L SatS b oS WS e e el 0025
e pody S5k ol Sllug 4y auslgn a5 W5 yls 5Ls e o
S [V o] sl Jolas as |y La sl g ams mals
LocS 28 cnl lp 55 0y U 25 Gl gonl 2 5 SO
Simnaeli g 53 HEAS el Suap oS jlie 1y ol Sl
SealS 1) caalad pue Lol Sledb] se 4 STil g ades
ol eliws (Jcplb NV aes o Gialidl ) o) g eols
IS5 o Sonh 55 5 olidlyin (FassTy s & (S S,
Sgis gn 02y aule W wile alite sloylojle ;o Sledb]
sleoes i u,ucl_. 0y Add oo HLid Dgz g0 Diluol [VY]
4 LS iy Sllasil g (Sl (e 0 Wb Suddee sl Hglid

G820 aS Codbge (godS Jelge caslsl jo a8 Co pae 9>

! Supply Chain Agility



VED 5o A o jlons ciid 3 Conms Jo ey ficn’ ay pi

af

1y sl el oy S ppas po Cibge (oS Jalse
3 Ege Sl 0o alafagi (i Sged lulid
Lok 4 555 GlaS 1 0,0 (Sl sl ilie mylio
Jolge degoze o5 Glaz LS 5 ol Ghagh olires (o>
Sgame WS oy Gleje | 09> (nl ol 5 Codise

a0 g 5y GiSu ol slel o BISE pl ol
23Ld SRS iyl 0wy sl — Y-

0ol Cuddge Jelse pogdle jglid slacS 15 sl o)
..\_.\_llyu_a aS Col 9)49) o Lg‘o..\.\;v.q 9 Sd=xe GL‘EQ“‘H’ L>
il ol 5l s s Nigd allas o Slas 3ios wibe
el Lol sla s 5l S0 hl spans Sblegs o Lolis
Sile b byl & e Wlgioo (Sn i sl g 0392 lgo
2085 1, " ar UE Sl ospy ol ol 1905 0055 yo adye
S Y] s5lw oo ) Joles 5l 1) el 003y g S oo
o9kt oSl o )38 e (B Shles sla oS Gl sl
2935 & Jgame Shyme §| oy (U5 Glejone o kol
2 19SS Gyl Jyame gon bd Gl e 9
00, 03 (] 58 gBgady aals 5 (S057 50 Cu ke Azt
OO S 5 (S 4o booye Lol pgs ats

blj_.c 9 Slalad )l 6)L.m.: UA.AL wL{bJ)w u.:‘ UAAL o).a.m)
s o oa_,_Su_ml_, ©oguze Sy 5l s cewl Sowe 4]l
Sz S Sl oo 4SS aiile) aBl Sl Gle
3 i Sily s S a3 ol YY) (a3l 5 Lol saxSadys
S 1l 8 s pdica] 5 5 bzl B anS el 4 oo
sla lo jo aily Slgz 0gmaS (Jlo gl o04lo ol por s |,
Sz i G 3l Sy slelS il s as o plad S
IVY] 05105 oo )8 soulS e S el ,o s sbces
oo oy o Lol - a0 - Lol wo g cudlads pae ool 5 ogdle
oS i Wos a5 oK sl cmld Ll S o Yo (el

2 Bullwhip Effect

b alye Conl 1 5050 Slnol (1) Jguzr ilbas
cosler wloMbl (g5l wilbls | wolezel «glo ) (s San
U 5 yelae Sgnr Sy Cu e CodsS o Solx (S pe
Sgmstp |y ol 050255 0 Shae o5t o o oS 3ls aST
PRPETAI PR ION B NFRRUETL SUPRUOWES B SN IFCOV-T- FORPRPS
slazel a5 asols las arepllas j550 G 0 (Y2VY) o) Sen
15 Gdge o8 e bl OIS1 51 g0 bl | 5 agas « blize
oo o Lo Sledlbl (5 )5lid (rrizrad it (el 00255
5 Sl oad JISS guelS bole G e Las e sl gl
Syl Jlds an |y ooy (Swlon g Oledbl I LS Sguge
e leBas (5,5l 48 a8 S )15 0S50 5 415 ol )
oo (S5 )l Sinp g Slojle Culex b il g Ced S
5048 6,50 Joole [VA] saloey Codlae ol an b ogs
0 ey g pdySllasil ool divz y Slalllas 5 55k
sl 59l slacs b 0 a8 Cenlili g (amme Sl ks
2 sl ienl (5590 5l Sllgi 4 @ e 23Sy
o 4 b Gl 0,255 (659l 5 (sl 3 sl L
oS’ Jslge pllid 4 Slillhae g atwss Cuddse Jolse
Ival astazsls ;' eTols g Lol el 0oy o idge
W)l Copae g (Y0TY) )Ll § s (Jlioylgic s
B0 L SLedlbl o8 )i iinss sbags,gld 5 S
Jelse oSt 31 S OiS aels agi 5 sjlmoloel
lo0 ya  yglls nals 0,255 4 i 50 Sy
Uslse £5-d90 js o5l DLl jo 4 col ,S3 4L
iges (sl Caml 035 42553590 (als 00285 o ke iy
¥V S 518 0,505, L OF e ) goblci s Jgye 5 (6 ymd
o2y sl Joll) an A LB o ] coddge sunls ole
csg Lo oe o Sl s wdglanl b o pace el
5 et Plas (g iie Lly; Co oo o SlejluSin 3
gl S55m mals 0y s3lwosly sl (oe2ny alas
ol pleal) S5 mloll a4 Gglane 6T 0,509, siz 0 050,
olse (50 aeolas gl g G 5 5506 W Silr
S rinr ez Ll (al 0] Slibge oy A5 5

Ot (S el Sl e LB 5 cl mles 0 (VYAA)

! Sustainable and Resilient Supply Chain



YA Obiled e g cablSdems (sage ¢ ailygld Wlous g LY gamo susdddlyl sves b u*“t oy LMLy g Cadidgo gualS Jolge (g Lsle Jldxi g o Lulils

Ay & SaeolisS o Lol il atsls wlie o 5 % g
o5 Lol loaiy o Ll Jlil 5 loaiy]f Godes by
SLalill sl Sz s sl slacS o s aolo el (o
IVl a5 salss lois rwo¥l slaslys colem (g0 55l
oad ;58 ulS Sla e (n Pete 5l (B p () gz o

3318 SlaS 1 (yali 0,0255 (50llS gl e (V) Jga

P gty Jole ob oS

ol )55l & 5ks .

. 5 2 Cuglie

[\‘»] )la>5|)?l)ox>b

@y baslp adg e
ol Jlis

et 2l | Bl
al,yglis

e pals gl lad
[%1] 1) g il 5 wlio aab eds, | B2
KX JE R

IS 5 ools dga5 Jlas KARVRYSS
[fv] ool 0,055 5 Shee o ol B3
S0 Sl 1) Jluzms Smbo

slaiel 5 g CoksS

s bla |y i

D05 el 052 el
S e

[¥v]

onlitsleges b &3 s
EOUEIN I I b - N PR 3 cblas
[£¥] =Rl )l (s c5>)'|°) ). B5
Sk et g s | 6,58 Sl

oW

Lol 5 i ye o Slloy
2 Olebl pus haws
S s o

a8 e

ol | B6

Sk

[fal

ol Gl slaan o .
. e
[ev] [¥#] I, S92 50 slaal3 5 ool B7

. o) e

a0 (sl glodd o5

a5 g0, YU PERR I
[‘:A] TR 9o 2R Pt il o BS
L by sles ;s Slles Lol !

a3 o 40,8 ibess

0)4.70) » J.|§.4 Lgl.lbddﬁ}o L;tLul...u 5 u‘-‘*‘-’ Sldlas 4.’>)f‘
an b ogmge il oy Lol aslansls s 550 slapls ool
Seidgiie $rSiuz g Dygpo a5 el axlge (culul S5
Bas & pladd sy 1aiS oo (s 1)yl iogh
bl 5 (Ol Olsea) Cuilye Jale o ' Siaz LS,
Sl axly Jow G 0 QLoisS ygods |y (oadylol laieay)

e G ol Oysods |y ax g0 ol lajumgy ST aST > S

2 Integrated Perspective

3 =B SleMb] S wylo o8 Liwe calizee slaayy o
loosls S oo )Lil (VoY) S a5 4355y lea [YY]
Laos 0asSTy SLedbl slaablo ;o puals opumu) Sk
Q)LM:LTA J.«.?ta ‘) ng“fw Lsi,.{bl‘o.ﬁj 03 ul“?(” J).w
5 S 0L Slosa—al a2 wilyl o Codlad pae o]
9 Ol easd L agrlge ;o 035 sla STy

A4S Sd el 0,055 5 SYMS] g oS ) pgms s
a Helid lbeS b wlowds pdiwz p w2l sl Jle ;o ojga
I Y6 - SUFDCR LA N DV [N | EIPIC O g N K
Sl slaglrn g Jow @) (rb Solg> 5l 6SLsS
Algs e olas, ol 51 SS o IYO] wiyls 13 Sady o83
Loa sl IS cidge oLdani cely V-0 565 so0ily cdiges
3ol 5 9 Lo (6981 ot 5 (S slacydgue
Jogms 30 ;3 U olakad s5aS 51 5,5k8 ool (slvo o
o 6yl sl s aiomen IYF] a5 el YLS
o ke (0 3 050l ()l Sz aiile) (soladl slacs a8
e Coalad pic (faemme ;o il 00y )8 5l slacS
el 02255 (6531l 4 Sl 5 o) (sl o b
0l 6yl slacs s a5 wyls oS 55 (Y0 YY) o Ken
h . .. . . . \ - £a g
OeelS 0503 69,08y Siyaalip 09 0 1, St Sl

Slaxde cole; gl ool Las Lo il , Ko 5
9 uLx.ngb | uuo‘l_a 0)—4.2)) B M)Ja.»_?bo 9 6)‘J_:L>
el 0,25 45 wanlss o (5,318 Sl 15 5l war &, ke
2 oS LS (Jle gl wisS gai¥gie 5 i 1) 295
Jorizne DY guazme S8k «( Sig U Dl @95 9 W)y
(oS els gy arsecans )y slasllinl cule,

! Geopolitical Risk



VED 5o A o jlons ciid 3 Conms Jo ey ficn’ ay pi

as

)‘ OMTMOM C».tl_u ‘(LSM“"‘?JB‘ 9 6;\...3@‘9...0) g ﬁlf )
Gl (g3l Jom (B9, (595,9 Olsean Jtess Jdo
healad Jbslo b e 8 )))8 colaiuls g0 (ISM) (g s

208 patine Jolse (2l songhan 9
ISM g Jos (b9, -)-Y

3 delss ol (ilate g e buly, @S gl s (B,
9y LS dm GBS 3 Sgldd bl osizmy lapiens
Sl aline oDy, b (6 e (6,15 Lo s3luJde g, [01]
adbeslo bly, Oygodan |y Jlse g lslu Jos as
Sl S5 50 2 [0V ] amo g iales s par 5 (rbasaiz
ooy Slallan o 5 dig o o0l Blucs ras Jalow
Laigy oml 5 e o el wilad, 57 4 o & 50,
S5 GURREH N USRIV AP UEE ST r- o X oW PN LS
Sy g5le & Comnd (GBS g ol fnily Gl Qleia o
Ol 2S5 ey 3l i ) s 5 Slas 5o
5o 00T 0gi oo ooliiwl waps oo &3l (65 580 bl aS g0
oyt Loty onl 5l eldgyie 5 Slalill aaz ity ol aslllan

N Y S LIS WLURN LN XL
L (M ol (Somanod (1 yilo JoS25) Jgl o8
Sl o(F L5+ ) laz jominy &) S wlie 1 ool
(s S5 o 00 530S Lalne i 80
OB 3 s slpasbiin y Slilial (ol (Sl
ol MG il g s alns ;olie Slggs o sl
Iy J—else slass T ey Sl sl 50 09 oo oS3 o
Jsle ;T Jsle 815 glie @ij 5 0 m oo ol

M = ( E ", E )_ (\) A.la;'b
Qpy " Opp

(N oo JLoo 5 proiimno atlgy (i y5lo dulino) 9o o5

L ogdooopo M o ple 0 Koo olaie ool 6l

Al s 4 Nosas Jlo s yile

, 1
N=K«M=(———)*Ml=x=n

max X
=1

(V) akal,

5 o $3)g o Sldlae (y3leel 35 a3 g ailonys
298 mliee el 0 0 Bapanie sla Sy 5l cdad
9 6)5L»$ ;_al).u.u Ly stM ol.‘v‘sf e 4.‘>).‘> )...'a))
Sl 0als (g3l o9 slo Jow diajli a7 (ayals Slilwes
9 L»_m.vl cli.i 4_».15 ‘od_w‘svl_wl.w Bl u—’)—'rb—ér“ Ll
L Jelge somas) 4 Sldlae i cola ol (g SS
Lty 5 g asles S satus o,Shae ol o000 &l 31 ioviw
o Cdly asloaile Jile Jolge 095 ylo e a5 Jolie
9 AJ)‘Af‘SA J"‘ )i’ASJ » JA‘S.C ) 6[.&4\4[.@[...: L aS el
e 4 08 Jsame )bl sl W i pdy oo 1 oo
o295 0 |y DEMATEL-ISM .S 55 0,504, (5 5 LS

B2 gy Y

O) S5 o ol o)lagls as ol gt slal o,
e (595 9 (B (s5 F5 3,800) Su el oadosls aled
lalis) Easi o5 40 a5 5 Lol Lol sl 4 g 00
S Sorte Geizmen 5 Slool aiepllas g peey ST L ((Jalse
Es—o9e L b e slatlly 5 gudlS Jalse (6 5 ks
(b o Jeod) 035 15 )0 g el plulids ool
Jebos sl () (2L gs“li‘:‘iu}i S S e g
ool l ou plwlids Jelse e Jylragede Lals,
(o) S yome satws 90 4 Jelye S5 w0 ol (29,5
5 &S 3l e s eizman 5 (Jglae) iy
5 o) pow alS o [F] 5o LT 600 50
Olyedn Jens Jodos Sl osaliamsa mlis oo (ool
ooliisls y50 (ISM) (6 o (5,llos (g5l Jte (SB9) (5999
Jolss oled ol 5 (ol ealeds LSl b cd)5 8

B8 ez

Jolge o bl sl (sle Jolmi g gl g gl
s (Dematel) (asm)

ol g S Joe i (V) S5



v Obiled e g cablSdems (sage ¢ ailygld Wlous g LY gamo susdddlyl sves b u*“t oy LMLy g Cadidgo gualS Jolge (g Lsle Jldxi g o Lulils

Lo loxs b oo ol lolids 51 g 0,65 o0 518 il adldes
Al ol g ead Bl Jaaz jllagl 4 bgse st 5 e

.éé)fso)])sﬁ L&b)L..uo)JL.u &5‘)’.’

0y 5 Llibye solS Jelse St (lolid jslateas
Eoi90 Slool 5l ogally Jole YT lal )slid slacS i cuols
S ads) 655 Jb al o 15 45 el SS0ULE 03,8 el
pae Jdo an Jole VY slaws o pluliss Jole YV ggame
3 ekl L (7 5l a8 5:S0ke) (B 55 jlitel Glaios s
iged Gl o 43S LS Ll Jow 5l cemnlie ple
Jds a «olazeb g o] €Yol co poe colesd las  alge
Opmirad Ao ,S alesl &S 5 b 6, Sea? Jule b gligien
SO doF] €Y ogas Slusl (59,05 39ua5» aiile slo il
slo o ax Sor] «F L, w sloan oy o (0] «F 2ol
08l Sl 3 LS i i 1 Ll it e (ks
B R e L BU BTN LS
8,5 Gglass saile G plate 5 paass Jols 1P s g,
Sl yomig S b aly » laabiian (b b
oy 0j9> OS5 2 5l ) e by Jelge cnl (O B 5D
3hais ol cale jo was o)l (555l 5 5yslys ‘u**"L’
dolss Olgsan i ¥l Gt Lol slnel oSiloe a5 Lalse
W ol g sl sla el o ol
9 = el (QLulid sl Gragh Gl (5050,
39 S paite LS 5 i lite] G 5 "ol el
el 1593 5 (S8 (5 k5 Slosl 5l kgl ggoge oS ol
Slassl gloaslas 5,k jlaos Jelge @S Lol Bun
Sy 03 aiSld Jelge (VL g (i Ll aSl g
=25 5 S,y o=l 3 s j5ld lacs 0 ol
oo 4S50S o e (O 5 56l + Slosl g 50)
ST el oo 5 Sl Jlytal (Soxins (5,5 Slos o0 (2l

! Top Management Support

2 General Workforce Shortage
® Natural Disasters

4 Overhead Costs

’CLR

L (T JoolS’ (Smnod (g 55 Lo dasilino) pgiw oS
N e plo b aiyond (o ile plsiear (Jgl al>yo 28,5 10050

ylige s 4y Jalse (oo Ll JolST e
T=N(I—-N)~! () abal,
S8t (O 6135 ,5T wlays aulno) o)z o
omrle 3 Jale o sl (RN 9 (M) 2 35y «(Ci)

prie sla st Gob Ho5 i polie (JolS (Sinon

g oo Ao
n (F) akayl,
D, =Ztij,(i =12, 0.m),
i=1
n (0) abail,
Ci = Ztii ,(1 = 1,2, ...... ,I'l);
j=1
M, = D; + C;, ) 4k,
Ri == Di — Ci' (V) d"lml)

L oH o5 ()10 523 g s dmsslino) ooy o8
o5l dazly) (Glod (o 5ilo plgieds Sl Al ye 28,5 10

D90 dsmile casuiie Jooyd 3l eslizul b (5,385 LS
H=T+I (A) ala,

Ol 0 K (5 R0y (o yind (gt Lo () il o8
e )B4 (pliws 5 Laly; VL pslaieas al> e
oy g oS ot b buly) b 09 o ey A el jluce
(laidw g 2d lacmglad 5l olia! cge ws )§ Bis
(T) J=ol5 bl 5le slaanlys ples ol Silee
o fov] ol o a)F as o A alin] Jlade sle lgrea
I FSp b e lagl laie 8 T w5l 5l plaalys s s
Y Jolae (K) (6 o yiwd o jle 5o ol ailbiwl oyl
(alaly 5g0) + Jolae )1 5l 35Sz sS polie g (ylolins alal)
(A dlafly) 55,5 e Ll

- L h;z2A(1Lj=123,...10), @)

TN, by < Aij =123, .0),

oiile bl (T podlidis (gada ) piin o8
797 5 Gloohn) 695,5 ol degomme (5 iy (oo i
Srdl degame (s 098 8 e Jlne y2 Sl (a)
dcgorme 45 (g Lre cad>yo il 10 .05, 5 o atine o]



VED 5o A o jlons ciid 3 Conms Jo ey ficn’ ay pi

A

w0 03,51 (V) Jgo 10 Lol lasein a5 saisolsesl o8 15
3l oy sloojoo )0 (ogiie (andS Ble sl
Ol 3l g 005 5l yil 5 (5515 oy Coial (LoD
e Sl YU (6,5 4,20l slaascs 5 0l o

Ay Sdse Jale A) Jslge olass (539) Sguzme (izeen
Jiess gy 09 aslalET s3lis by, peemal S (il
WJolse Gl b s X (N — 1) 295 Slaglio aiesls
Gl T gsaz )3 0, & jgmoa Ls 90 slaglad slass
S el (U5 53 alie Sl e (oS boe
33,5 oo € laglas 1o o 5Ly 4 e g oads «° sl
L woasie Jslye (oo Jlod glaray pol> iaghy onlnlo
Gl 6l e Silee sline 6,5 Jlg w5l el
Lo (35 gmine (25 alail ¥ oo ()T 5 a9) &5
bl o ol YL Ll el oSl a1, (Lalse
Sl Flo g jlslane sla i plaieds g (7 < (5250ke)
1OV] 5505 bl g Lo sl Ll g

S8 ol g Jae (b 50 Coeal Pl 4SS
oo sl 99 50 Loty 5 Coddee Jalse (bl Julow
o=l iz Gl seale gl S0, cnl ST s o
Cale 555 g 5 Cubgo Jolge sanl ke sy
i Canle 5 Mo lajl i s il aS s Wl Sute
Wly il S0 slaie diwags (pl plésl oS o Ll
@oeloal 00 cerge e buly; el (S Rl el
=l G s les )L esd g (g Slaslie slass
Sl 5 oele s Lad> jolaiady e cnlil oS o0 B 3
Lzl Jins &30 09,5 1 12 ISM 5 Jraps w8 el
Sl 0350,8

el Glelosai pw 5 g bl izl 5l ey Grizeen
Ol S B o s slpealnd 5 e L)
Lao] 5lams 8 oyl oL 58 S gl Toame axily sl
Fobrogode by, LT as a s ) Lo ads aulys
5 shoe Sl Lo (Slealids zshaw g oud olulid
5 Joe OIS (55 5 b el S5l o] o0 o late
i5ge gl | Laly) 5 oSl (3lae

oo 3l Caio Glaakis bug o ools i sl
]
S 1 53 el 0,255 » &5 gy Comle waz gl
0502 b S (i Glpae 4 B0 ISST ol 55 505 5l8
lacS i 8 oly e 4l cosdly 5 a8ls (6 pgas ool
L 558wk b s s s gl
Otlpl el oasina s Glojle (M 0 28l 5 Jlzms Joou
il ) 09 gl (Lol jeme 50 p OB 3 Sl Ly
gl ) bagye el aile Jlo Ve Ble oglls i 28
2 Sapde aasS )l ’Ysﬂ-’.'ﬁx? orass ¥yl
a5 5 9k el 0y S 1 (ooulS sl 5l S
5 Sl Sl (g gle cledlll (g )slid codgi 4 dgae
0d—ds 03,31 Gdizs LS 15 Slaseion (V) Jgoz 0 .51 il
e

sains 8 15 Slasin (V) Jeus

A S oo oSl
.. Lo il

adgr a | pae \

(s JAS noe

; | ol I
V' [Cai '] b)) g e v
Ay g ol V3

e leb)ls S9ld oo
Sdle s o3, ol

e | lamlis )l | sy elis s
alo o, sy ko

dign | Iamlis )5 | el alis S
JIEIS i, el

[t e
b A i

Co e lowlais )5 | axly ulss IS
VY A
& ygkd Vg EEWON Py
o pde 3,4l de
% “‘”" pSs | TR %
SOl S5l

S e Il )5 | pmsST a0
Nty as, b

4 Quadratic

® Cogpnitive Load

® Judgment Inconsistency
"Enablers

® Barriers

'R&D
2 Multi-Disciplinary
IT




a9 Obiled e g cablSdems (sage ¢ ailygld Wlous g LY gamo susdddlyl sves b u*‘"b oy LMLy g Cadidgo gualS Jolge (g Lsle Jldxi g o Lulils

Gl 00 &5, () Jsiz 5o Jogs Julows 5l Jol> oS zbs
Jeelse 51 S 5o sy 3l 5 A5, (ln osimalis oS

] )BLJ LSLA\_AS}M U""OL o)_ou) B ;ﬁ»jﬁ}a LS‘J.JS

o k) Cudbge Jalge Jrons ol s ((B) Jeue

A8 | AT | A6 | A5 | A | A3 | A2 | Al

) . . . . A2

bazsl —F

Wb g i (ol by (RS 50 45 (6,5 JLse anl b el 5
©39)3 Olomsan (Wlz A 5 cdidge Jole A) ol Jole V7
e ly @l olse onl Canspd (F) Jgoor wiad Sl felos
les GBS 53 5l el (8L 50 Coal jLiel (Sl ol yan
Gl il dae 5 Jes slo il b caslsl ;o 000 o

25,5 oo &l Jalse (pl (59) y1 (6 yummdS

OB 3 s elal by sla sl 1 Silee b (F) Jgus

\ \ . . \ . A3

\ \ \ \ . \ \ \ A4

A5

A6

\ . \ . . V| oo | A7

\ \ . \ . A8

5 o St Baal (Jrews (g (e 2l Sl o
el 0y 5 Caibgn GalS Jalye 5 S o oLl
(R) 523,56 « D)5)38 15 (sla as s (ygld slocs
cin gl D -R) U alls D +R) bls)l xox
sanlin 5B (F) oo 10 ol b 5 od acubrs Lol ol
o
3ga & yad sawolis D — R) (ygiw o Jgaz (pl 5o
2yS sa 58 gl unail slie o Cunl Jale o € alls
Jole S 6l D = R e ST Jrens o9y Jgol (bl
e U bl o Jele o7 a5 cline ooy il oo
Slde cnl STelie ;5308 oo j18 (e Jalse 09,5 50 531
3 el sl o1 i (60 8b sammsplis il ik
Ol 4S5 (ool 3l 0 09d oo sl Jslae Jalse 09F
5 6555l plae JAl 3ls0) il Sho bl lads lade

[0Y] 05 o aislits 5 lgieds abgye Jole (5,5l

sl (5 Ske e o
fIv &9 slwaz LSS Al
v el 00255 1,5 L 5o A2
ATl ool (s (655 e A3
Yo Jewzms Jpos A4
Al el 050y Slelas (6 iy peliie AS
Al Syt slajls b (gluliul oo A6

f Aol a8 Sledlbl slopinas A7
YA el 0,025 350 500, A8

\ il 19l Ol pis ol 50 Canglie B1
10 Bad o, B2
£IY Sl el Slasags B3
¥/ ol el B4
Iy PROR AN B5
Y10 Sk @olaidl SU o B6
I &l i Oy B7
¥Iv ool bl ad a5 55l BS




VEeD 5las A o jlons ciid 3 Conms Jo ey Ficon’ ay pid

slecs b u—~°l-’ 052y ) Codbge Jolse ploe Ly, LSl
] M)i )‘)5 ‘5».»} 05; B L_,’J.;csl.ﬂl

bl g8 bl Jalse gansaiass (V) Jour

Jolse 68l 5 55,030 ol sloasls (8) Jgur

Jole g9 5 Cudbse

abgrpo Jolge Jole g9
(5318 siloaz L) Al
(97200315 (5 u5 puenad) A3 e Jale
(s Joo) A4
(5,08 0,503) A2
(Slkos (5 iy pliiio) AS Jobse Job
2,05 3529 diges (wl yo et

Jesloe 51 SO e Jrans o 5l soslcason s bl 5
L «zdor Jole plgicay DR (als sl Codge gonlS
PRSP |- ()Y B PR PR W PN COP - SR G INEPS 3
SSole a8 el oals asiine 4o O jsods cotiie Jelee
0y 4t o jlsle o bag)T (Kiwly b (6,85 50 was

el y3lid sloeS b s

oty Joaa b el 25 5A) Jga

~ [D-R]D+R R P
& | (o | (bl (‘D o
' Jole . &105 b e
L e | | ity | S
YJ.ALC
¢ A \ Y Al
CA.LC
VJQLC
-0 \ 14 \ A2
Jslee
ele
\ I Y Y A3
CA.LC
Jele
) q Y Y Ad
k:Al.C
ke
-5 2 2 . A5
Jslee
ke
-y v v . A6
Jslee
JEees . 2 ¥ ¥ A7
ole
\ I Y v A8
e

e Jole olyie Joke
el a8 cle &9k (g 5lwax LSS Al
JoU Jgles Sldes 63 wlide A5

el B Jglao 05 (5 S0 A2

e 5 903 oo Gales |y Jrens hlos Sles bl () Jso
U P XV L PO [ U VPP SR O PR\ g
Sl oo i |y jglis oS b

(Sndyemriws o le) Ll Jies (ol @l 1) Jgur

B8 | B7 | B6 | B5S | B4 | B3 | B2 | Bl

\ . . \ . . . \ Bl

\ . \ . \ . . \ B2

\ . . . \ . . \ B3

\ . . . \ . . ) B4

\ . . . \ . . \ B5

\ . . . \ . . ) B6

\ . . . \ . . \ B7

\ . . . \ . . \ B8

0y 50 $lS sl e 5l SO e i g o sl
e Jolss Jrags led sloaslis jslid sl i uls

Jelse @ axgi (398 Jguzr @l ol )5 Conl Pl a5
ool gzl (D -R) abls 1o jho 4 ooy polie slls
ALl onl e b St cadle 4z ST s by, Jgel
OlSsegs Ll Jolao b e (285 led oS s
ol 52l ] 88T alls Jlade a5 Lelge wadine
Jolse nl waiyls glaavly ¢ ooyomn soole ‘(T_xf.n a4 o)
ol Loy iy 3l 5 (638,55 e ] 50 &5 (555
O il le dely b Bl S e oSOT 1 e e
oS o Lyl w50 |y gigm yolie b ol 31 oo Jli!
@l Jolee b e 055 j0 lagl (ganaids by f[0Y]
Gl Sl oSk 0pd ek ale Sy 5,00 sliae
RGOV | SN oW
= Slige GodS alge (Jrons Jelow ol al> e 50
Joler ol ol aiws 4w 9D —R Lasls oo Ll
Jgoz sl anaib « i3 Joled g €Jolae Julor wide

ol Jele 2 GT.c CoaxBge g a2 oo &l ganaiws (I (V)

! Criterion Type
2 Cause

3 Effect

* Neutral




1) Obiled e g cablSdems (sage ¢ ailygld Wlous g LY gamo susdddlyl sves b U"“;b oy LMLy g Cadidgo gualS Jolge (g Lsle Jldxi g o Lulils

Sl Usne o) Jole g5 olrmt 1, oLt ol a3
o ol gl yn

(V) Jodez ud awle D = R) s pdu b 5 6,005,530

ooyl Jale 55 5 0,055 Loty b 5 5,80 Ll slagasls :00) Jour

Jole g5 D._ K . ot R.. .R D (5,145 5t) Jole o5
(&9 () (55 bL3yD (G ,50)
Jole Jsleo -0 1 A ¥ 2]
Jole e ¥ f " B2
Jole e Y v » B3
Jole Jslzo -f ) \ ¥ B4
Jole e \f f \ v Bs
Jole e Y £ \ » B6
Jole e Y Y » B7
Jole Jolas -0 N A ¥ B8

2Ll e e oSSl g ams s Giuled 1) (sainaiws
ol 53 a3y il Latin (el 0 aily, Ll

add odsline gus i b il iged pl o as

Sade Gulal poass gluliss glo il ¢ fross Judo anlol (o
Jole» ade Jolo» awo au 3l S5 oD - R a5l

SO Jeaz wals gundids « iz Jeloy L «Jolso

gl el 55 ool o il (saipaios 3(1Y) Jgor

ol Jole £
(2o culsy) B2
(8 mlo Slaags) B3 e Jale
(6,55 oSly BS
(318 pln o Suslin) BI
Jslee Jole
(&5 wlales) B4
20,05 0929 diges ()l yo pics

sio alais 5l alols (i s a5 Lolse owyp b cnl ol
Iy €y Jalse ot co cdiind (ctio b Cudie Sz o)
08 St S e ) e o SIS Lt oS
L e i s gl asTl) Jelse nl (V) Jgor

w85 s Sialed aiies Jslas

o ol el Jldow o(Jelee b cde) Jole 98 usd pogdle
osswonlid D = R azli soue Jlaie .col Cawnl > 50
Jocie jaci> e a5 L (o toel (6,138,850 alb olpe
Pty cde So Jele ol il 25,5 (asls ol cote
(Sie) 25555 ol (ke jlade jaiz 8 g 09d o Cgune
[ d):Lﬁu a J.JLC U" KR ‘;wb OMQQL..: ‘ML

(obee 3o 5 2o G 3onad) e 25 gl sl tlle :0Y) Jguer

O g gd oMl olge Mg oS
Jsbes SLals ailyolis ol pesd s 5 Cesglie B1

ede SLls

Qb culs, B2







1) Obiled e g cablSdems (sage ¢ ailygld Wlous g LY gamo susdddlyl sves b U"“;b oy LMLy g Cadidgo gualS Jolge (g Lsle Jldxi g o Lulils

sl o Gaidn 095 a5 Lol w o b |y Sadly ol
53 3l 1 T 31 (68 23l Josley Lol 5,135 oo 31 a2l
slagills @)l obail plo Sogs Jalse 2 o5 p)lex )
9 658 oSl (Ll p e Dl s (g b Sl Dlayags
5 sy 398 oyud Uy oolaidl 5L g sl ololgy
3 B lotlla wud 58 505 Lol ailaid 5718 by (Sl
Jslge (nl &5 a8 (oo DLST (Sl j920 ho a3 (59, 2 BY
5 Jotae LBl 5 s S ome 5 15009 SelS iale
i 8 S o )18 el 002 (B g b 2SS
el 0355 Jgdne g sl Jalse lijen mailo pow @
s 9 5ol plp 5o Suglie (i Dlakd sl il (on
BB Lo s 6,88 A5 el abu Sl feodlas
L ((Kimly e Gt b jloged Conl) Cens sl
45 Wt e 2l Jobe 5 (29,5 Jalos nl 45 wed o0
Bosr Syme Jolse 338 S5 5 cu e pilis lag)] e
oben L pos ) JolS (09 JB eoles )0 el gulS
b g w83 g0 i 1) it ol (Sl LS sisy Jalge
L bl llugs w8 crnels 05025 ol slatlly 45 08 oo
(matetin SalS (50 n 5 At 2o adybgs (sl a5l

Bl 0529 s g beady; oyl

e Jelge S¥g Jelae
8 (oS ) (Lgaiss)
7
6
5%
s
9
T4l @e2
z
&
2 BS B1
g, on @ o« ©
g @ @ @5
2
1
OlF 395 Jalse whaly Jalge
(agls,a5) (aaxly)
0
0 1 2 3 4 5 6 7 8 9

(Dependence Power) s »d 3l

el 035 sl 2l MICMAC s (Y) JSob

aml slgs w0 all MICMAC  sLa logas (polssl ys
Jol caglgl ol g asjlo 1) dlaiy ) slacde (S €S xo»
IS g5 YL 39 &yas b aS| o il asog Lamass
Byo aly 4ol Joslge o blie jo aS o 2ol |, aSes
Sl s G Gl pl s s slaailis 5 b
el e B L e ol slacde &3, ey o] sgut

Jols (gamgs glad S jo else pas i b MICMAC aiis
i g Canle Slolid 44 60 il 5 6 N8 5T jgore g0
2 lad ol 0 a8 e SeS et JESLe jo Jele 2
I8 Al ez 51 S8 0 an Ll o cpl jlade bl le
g 95500 518 S e aml o ool Jelss plgiear Sl
2 o) Fhe 0 pely g Slibee (s pdylidie 0 py 5,50
Jolse plw iloiss jag g wlas S )15 baraly 4l
Jole SO lgmean oy o8 SLedlbl slopiunpn aiws
53 gonelS (i g el 33 om g S8l e suiny
>l o gy laslo b (gilulnl o o)l pims 5,l0L
5oyl Jalge plw b oS bLI 1 g ols 1,3 o liseen s>
g aidle Jl, 8 asle By o j0 Hemmeodld (6,8 panal «olys

&Syl Sglae (sl yidi wilgs so dal i a4y au

' @

Dependents e Linkage
(2] : (latiys)

o

@iyl (Dependence Power)

*
@
z

Autonomas H Drivers
(ol3Sag) H (o]
o H " . .
] 1 z 3 4 3 7 E

(Driving Power) g 1i8,55

creols 0555 Cuibge olse MICMAC it :(Y) S8

ol oyzy sla iy MAWC il (25,5 laged
Olyee 9 3985 ©)a8 (a3l 95 (ulal o ) s Lt LSl
Ol 3 S e e s Sl ol S
Oly=sany (il Jol amy )0 ot o) s sl
a0 255 (SOelS S e 5 e § (sl

u.;,_..o.S 9 W " w‘d.b ;_))J.é LJ"‘)’YL‘ aS Sl ol @LM:LM:

! Driving Power
2 Dependence Power



VED 5o A o jlons ciid 3 Conms Jo ey ficn’ ay pi

VoY

C?'!a_‘“ o\.\_l.ﬁb..b'% 9 d_i)b 4.]4...;‘9 g)‘*“’ L,};LC)UG‘ LSLQW
5 o) )5 il (Swsmly Jslse Slonl 5 YL
J=B plean g o saly i 5t b sjlubinl oo

YL ol 10 dge b e caiinns Lol
Jf s A6

30 g A2

Py s E-i A7

il s
ol 0y Cadibge Jalse ISM T jealedes Jlsgas :(F) JSCi
oS ool 0505 sla il ISM il pealadis Jlages aolsl o
Q"‘ ol 00l 00)5] J.QO‘SA UL"“" l) Lg)‘df).:l alisee C}.’a.w
wojls lgilly i Copse &5 amse gl Ll

ol 00 LSMMM 6%&5}

Ji s @‘

el 0y o e ISM il pealds Jlsgad :(8) S50

o ) (G5 Jelbee o) Jolge g9 cslanslio Sbgs jloges

Oyg0ts meli 0y Slagily 5 Colbge Jalge atwsg
cle i A8 aidge Jelge les 50 ams oo iales 6y
oS oghigel odpd i hele g wyls Jslee i AFe

haip i sl 5 A58l s 4 5 (suign 42l
A3 l0e 455 10 45 59 oo wgmine olus 5 L (sladlaie
olse wonled ool 3B by s blaslwieils o 5
Sz 5 I s S hnd digey o5 lisesgs
oy Jb Jins g (xo90 sla)Sal, L g adlS 00205 »

Jlse e (e Lls; ISM o5l ealids Jlogas aslsl 5
Ginlei 1) 5ol SLatS ;- (el 0020y Cobge (slS
ISM' (il pealdes Jos oo 5 g ol ol 00
bz (OUSE 9 ¥ IS ) (oleabde slaloges
Sy fiand e (Slie 45 aien rslans 31 0l
acgare 3 Jale o sln wnld cul jo wiland 5SS ol
a5 helge ples g Jale 093 Jold) (oliws degorme ol
ploi g Jole 955 Jols) 5li sty asgazme 5 (3,35 o0 5l L]
by i 93,5 o0 JSA5 (35,38 o0 Sl o] a8 Jele
oS Ghle 2 4S5 Sjgo (o 105D (o p (SNuEERw
STyl STl aegeme U plp Gds o oliws degae
s 5 0ailo Bl i SV 5o il Gli i 5 (2lis
L0V 0,5 o 1)3

ol iomle Sl Lagl Bds g s o else olulis |
O Jelse (oolad B sl oo bl 23y )15 & jg0a a3
9 09 5 Zohaw Gl (bl 2 jlaged uled 5o Wigd o
YL zohw o (Sl Jolse) omly gsbaw 5o ald Cuer
ASM o5l ol logas 00 5 (o0 madats (sl Jslse)
YL b 0 S e e (Bl gm0 ) b2l
FCHIW JNESX K CHIN FICEIE NP K U 01 JCHRE B B OON
Pt & el ol snasplis Sl mhv oS Jl)s
S50 L3 Jelse S ibess

Lhlegile b e by, oSy cu lsle cnl yo
sloul cle Lo pll> plaS” a5 o5le oo asein g s o lis
St a4 Loy T acaly o SIS 5 ates oSEe il
J95 eyl (3lwaz 1Sy atile (oWl alge a0
8 ymely G 5 0 1y b o i 50 o a5 Sl

9 )9_>mo.>|b ng_.fw O ‘5>L~c LJ.4|5.C "‘""5(5" La.a‘

! Level Partitioning



).y Obiled e g cablSdems (sage ¢ ailygld Wlous g LY gamo susdddlyl sves b u.o.;b oy LMLy g Cadidgo gualS Jolge (g Lsle Jldxi g o Lulils

slacdlo ) Cusal oS Sl Lwlyon 0592 (nl )3 ety
35 el 0 ey 0, Shae sl | 5o (g3l s 5 4l 5l
Slomeass cJalse cul DIF], V] 5l 0T jgoecs gl olio
@ & 285k (6 e jleats; Gl s slaaly
S 0y 0 Cadlad ialisl g b Ol s

5 ool 0y 5,5 b 5y Sen il Lolse ¢ Jlie 5o
3 g Nl olulid wely Glseas i lles (63 ulde
S 3050 (nl 085 )18 Calpealidss 5l 55 0ml ok
5 6 9s sla,bislu SUeass Jalee ml as aoul o7 5
Ol (g3l o o 13 05— (9 5 5l )8 (g0 5l
cde Jalse cosi nlplis 105l 0525 Lag | f5e arwg
sk o wlg o (G pae M lae g9yt Akl e
Pga> 33 53,5 o alaly Jelse L) crge pediins yud
O3z glagille o cul ] 5l Sk loasily s la tllr
CeSle 5l e blim 5 (g b Cal Slagags wyas o,
Loty cnl sl 8 8 515 e sloulle 005 58 05 S5
OO ez wile s ,5L8 Caio P Sl S ez gl
Olsmedn s )sles 4 YU (Sily 5 (g3lo Sl oo puoxi
o sl o pmy Plwe plo 6505 S8 )3 ol elgs
aloz 516,58 CeSlle (AR 5 (5 mle Dluagd ofsdr 0T o0
036735 65l 5 el Logits o witem (glounyl3h ol bl
Lol S5 Copas sl g aao e )13 ibicos |, oaels
i H97e0)5lid g AL A Slad Sy, wiejls
g ailyslid Dl ol o Caglie wile pla Al K359
ol s oLl Jsdes o tlls lsieay i lass
s U Slojle Sobel pae s 4 Ygone b 2l 5l atws
S g 9kl 3925 4 020 Cotal 5 kS )l o
& ol s 590 sl swlS L (ae byl ph s
S oLl g bl sl 3o,k 5l La e
o MICMAC a2 ) 09 Sl 300l (509,58
5 SISl sldd o Jslse coadse Sy GBSy
5 SLE sl Gzmon Sholse 0,5 @l syl
G s olie (lgmsan 0ols 1 s (6,5 pre
GolS (o g il swsmly 5 YU Jelse (le slalanils
dolse s> pae (uioran aiS oo Wyl s plnadl 5o
S el ol ange (Wle 5 cibge) awogs po 0 (s

5 e hlie jo .l 8,5t 5 jemecian (g sl sams sl
a5 Wl s AYVL0 5 Jolee V0 e Z¥Y0 da il ol
ol el G b lisle L b la iy 552y Sl
Jelos 5 Codbse jo cde felse 35,08 Coeal p annlie

Syl aST la il o s Jelse 5380

Challenges (L ul>)

Cause (e Jaks) Neutral (5)

38%

25%
Effect (Jstas Jole)

CSFs (Culbsa Jolse)

Neutral ()

Cause (cde Jobs) Effect (Jslwe Jals)

Effect (Jstes Jole)

S -0

GolS Jslse oLl g olalid ol Ghagh (ol Gua
Lol slacS a s el 0y sl tlle 5 by
D9 (G kS (6505l (g3l Jon g Jress slasby 5l eolanu
Lo jwite oo (o Ll colit ISl 48,5590 (sla Juloxs
o2l oy (IS LSle o l) Jele o oSl g GBS (e
P aS ol plad fags Jdo ) ol s ds el ool
Jlwmms Joo5 5 6,58 ilwaz LS ke Coibge Jolse
oVl o sl i o Lyl ) S e Julse b e 15
Gt 9 485 )8 (e )3l (53l e Joe e
Sladllas b asl ol i)l badlge plo 1y 6 N8 50 & 08



VED 5o A o jlons ciid 3 Conms Jo ey ficn’ ay pi

\-f

o o sl boay ) & Bslane b (i ke 35 o3 ilgaaly
Lo Jsko

L spsld silwaz )b 5 Jlaoms Joo5 ol iy oSl
5 Jlems slagawily (i o)l iy slaadly
0 ymy S i ialdy g ool o)l o wledbl u;{-’)L'S-’
Slool b 5 jgmme0sls (6 S muonas IV V] IYY] conl guon
Ive] og i o oo QML 0,z 50 Juow g puz> sloools
Sl g (g bl ol (S oSy gz 5o VY]
Olymer (55910ls 5 S Co e slaaog Ly 5,5
bl jo 3 Sls o 1Sl g5y (nas [ve] [EF] [ey] el
loass  baad s 6T 5 [F] Cunl ouds ol SIS 5 5]
ol i (6, e [FA] cai eols s s Sl
45 sl S5 ol e 9 Jpbre = o (il el S
g 03lof Jlzms oy asly yiton G i wliie 5 () Sea”
AT oS G (eizred e Jlo b wlaz LS5 5 5al,
ool Cess il 5 CewoVb ol Jlas! sails> a5

Leoogamxe g Lolsioy -Y-#

bl 4T s og ol en 5 alacasgaze b yol el
SR 65 e 9 Sl Sl e Jelse
;S oo CaldS Gz Blaal gl by, (ul a4z ST g 35 e
5 Gt kS Slag, 5l ool sl a5 35 e led L
Jelse alolid sl s S b _3LassT slaamlas wiile
oais ools ibgy Ml Slool jo sl (Sew a5 \‘5‘,53
SIS ol ST o iyl o9 se olgidun ol Il sl
Sl 5l Gy 5 8es S (A sl 12 L,
B3 b (g0 (§3be e
Lo, Ben ks ola i a5 ol lis (g3le oo s
55yl Tgaaly ele wolilas sl pliie 5 5 )l 65,5
] cowl ailygld slecslu g gols 9,5 50 Laadl Sl sl )|
Slolodl as GL;A eSS sl Qlﬁa_‘, S o olgaion
Cmsl 1) 353 60 ) 55508 (mly la (HOS
Jlwzms 75 5 6,9l silwaz )LSo (G ool bl iy

! Context-Specific
2 Dependent

50, Sles o e ie (—id Sow oadobil gl o
TR PN TN WIS D BV PSR DU A ISP
e

Jaloe omaiwo e g, lu Soldd K0 e 4SS
Jelse 25T a8 oo ol (SUgs Jlogas ;o la il 5 Codse
Oygmodn Lo tlle anei s 5 )18 Jle oye) )0 Cudbge
O ol (nl g (s¥igm 5 Jslae ccde Jolse (55 05l5%0
Jolge o 35 pa3 eyl 0 iy 3 Shae Cusi (sl 45 w3 oo
Sl o illar o pas sl (Jmlie 5o 5 S e 0l
(S sban Cl (55,0 wepl bl 5 gamiaizr (69,50,
SlacS 5 pls 0,z a5 was oo Lis Giagh slaazil
o yesie (B ] )0 a5 Canl Aoz 5 oz (gatugm 9l
G (B g amd o JSE ) e Sl ol ek 4
FUICE SN P XN [N 3 P IR CIUR VR AN I 0
2 Gl Grals (gopal) 5 cle alse Cosli 38 e
Co ey 95 slags,gld Sl esliul 5 o e slaalle 5
Algi oo gt S5O0 ol il (659,50 (S g 00l
L aglye 5 mals 0, Ol e sl (oot (shos sloial,
5L ermecs 5l bl g il sladais

Lol 9 (5 5 axut —F
Lasl guaes —V-F

Jolse o o a5 wols )Lis ISM g DEMATEL slo Jolo
w0ald 1 e (6 S el (5,9l (lwaz LSS (Cuidge
5o taleclel/S e (paoli 0oy e 0l g Jluows oo
9 C)L,.l.o& 6)JJ._)Q.:L»JLA 60)_4.2)) 6L§r” L_J Ls)LS»o.lb k’L\LAI.A
6L“’f‘>3-"“*-::-'-“’ 9 &l&mlﬁi/wlj 6)“"“‘“‘ Lchb)'L:J L\ Lg)'l.wl.:.w‘)p.b
) ¢35l 5yl DA R L saign cule died a3 Sledlbl
ooy cos®i gl o9Kw 4z LSS o pal) 5 ool CeS >
Glhae s Lo lls )3 ool s riqlde 5 ) Sen 09
Sl Slomags wyand cald, (Ve Joum) R — D a3l
5 Sz oladl LS o 6,58 eSSl cble> gyl
Boee Lol bl o ad w51 g i claad casilslid



1+0 Obiled e g cablSdems (sage ¢ ailygld Wlous g LY gamo susdddlyl sves b u*“t oy LMLy g Cadidgo gualS Jolge (g Lsle Jldxi g o Lulils

Comput. Intell. Neurosci., vol. 2022, Art. ID 2311845, 2022.
https://doi.org/10.1108/09596110110400490

[4]. S. Dalal, U. K. Lilhore, S. Simaiya, M. Radulescu, and L.
Belascu, "Improving efficiency and sustainability via supply chain
optimization through CNNs and BiLSTM," Technol. Forecast.
Soc. Change, vol. 209, p. 123841, 2024.
https://doi.org/10.1016/j.techfore.2024.123841

[5]. M. A. Nasseri and R. Singh, "Supply chain challenges in
competitive world: A systematic review and meta-analysis of
manufacturing and service sectors," Am. J. Ind. Bus. Manag., vol.
14, no. 12, pp. 1563-1586, 2024.
https://www.scirp.org/journal/ajibm/

[6]. J. Vakharia, "e-Business and supply chain management,"
Decis. Sci.,, wvol. 33, no. 4, pp. 495-504, 2002.
https://doi.org/10.1111/j.1540-5915.2002.th01652.x

[7]. A. Gunasekaran, N. Subramanian, and S. Rahman, "Supply
chain resilience: role of complexities and strategies,” Int. J. Prod.
Res., wvol. 53, no. 22, pp. 6809-6819, 2015.
https://doi.org/10.1080/00207543.2015.1093667

[8]. D. Minnich, "Efficiency and responsiveness of supply chains
in the high-tech electronics industry: A system dynamics-based
investigation,” Ph.D. dissertation, Univ. Mannheim, Mannheim,
Germany, 2007. https://madoc.bib.uni-mannheim.de/33153/

[9]. D. Rasshyvalov, Y. Portnoi, T. Sigaieva, O. Alboshchii, and
O. Rozumnyi, "Navigating geopolitical risks: Implications for
global supply chain management,” Multidiscip. Rev., vol. 7,
Special Issue, Art. 2024spe017, 2024.
https://doi.org/10.31893/multirev.2024spe017

[10]. M. Christopher, "The Agile Supply Chain: Competing in
Volatile Markets," Ind. Mark. Manag., vol. 29, no. 1, pp. 37-44,
2000. https://doi.org/10.1016/S0019-8501(99)00110-8

[11]. R. Masa’deh, I. Muheisen, B. Obeidat, and A. Bany
Mohammad, "The impact of supply chain integration on
operational performance: An empirical study," Sustainability, vol.
14, no. 24, p. 16634, 2022. https://doi.org/10.3390/su142416634
[12]. S. Reynolds, "The influence of cultural factors on supply
chain integration in multinational corporations,” Preprints, 2024.
[Online]. Available:
https://doi.org/10.20944/PREPRINTS202406.0209.V1.

[13]. C. Bullen and J. Rockart, "A primer on critical success
factors,” MIT Sloan School of Management, Cambridge, MA,
USA, Tech. Rep. SWP-1220, 1981. [Online]. Available:
https://dspace.mit.edu/bitstream/handle/1721.1/1988/SWP-1220-
08368993-CISR-069.pdf.

[14]. N. Brinkschrdder, "Strategy implementation: Key factors,
challenges and solutions," B.S. thesis, Univ. Twente, Enschede,
Netherlands, 2014. [Online]. Available:
https://essay.utwente.nl/66188/.

[15]. H.L. Lee, "The Triple-A supply chain," Harvard Bus. Rev.,
vol. 82, no. 10, pp. 102-112, 2004. https://hbr.org/2004/10/the-
triple-a-supply-chain

[16]. Y. Wang, U. Igbal, and Y. Gong, "The performance of
resilient supply chain sustainability in COVID-19 by sourcing
technological integration," Sustainability, vol. 13, no. 11, p. 6151,
2021. https://doi.org/10.3390/su13116151

[17]. A. Gunasekaran, C. Patel, and E. Tirtiroglu, "Performance
measures and metrics in a supply chain environment,” Int. J. Oper.
Prod. Manag.,, vol. 21, no. 1-2, pp. 71-87, 2001.
https://doi.org/10.1108/01443570110358468

[18]. M. S. A. Talib, A. B. A. Hamid, and A. C. Thoo, "Critical
success factors of supply chain management: A literature survey
and Pareto analysis,” EuroMed J. Bus., vol. 10, no. 2, pp. 234—
263, 2015. https://doi.org/10.1108/EMJB-09-2014-0028

[19]. M. Tseng and Y. Geng, "Evaluating the green supply chain
management using life cycle assessment approach in uncertainty,"
WSEAS Trans. Environ. Dev., vol. 8, no. 4, pp. 233-244, 2012.
https://www.wseas.com/journals/ead/2012/55-698.pdf

[20]. D. Mishra, A. Gunasekaran, T. Papadopoulos, and S. J.
Childe, "Big data and supply chain management: A review and
bibliometric analysis," Ann. Oper. Res., vol. 270, no. 1-2, pp.
313-336, 2018. https://doi.org/10.1007/510479-016-2236-y

[21]. Papadopoulos, Thanos, Angappa Gunasekaran, Rameshwar
Dubey, and Samuel Fosso Wamba. "Big data and analytics in
operations and supply chain management: managerial aspects and

s S50 ol ol 4t daasgd e sl (g5
30 4SS @ gl slaanld I A sancoglsl caa
bl co il g ealo DS slacslu g o g laSale
Lacslon; ol il a8 o)l o1 cd¥o Liagy sloadl
gy cosls oM sz 5 SLedbl codlids sl b
5 Slejboim sl e 65 S8 Gl p3Y ins (ottan
2 yglise ool B 1) Gldes (Silz

Lo tller 5 S Capae 0j9> 55 )l late (oo
Slosls Cuoglio a5 ol )1 51 S b Lol el olos 5
Lol 51 (S 3gas o By il jglid s pln o
4 dgase dld JETeR Mo Q,...I)_;L:.f ! ‘S.L..:)..)
ol eaiiSolonl glady; Jle wl asl w08 (6,18, sla 50!
S8 ceSlb slacsn; 5 srmbe Sluad G Cwglie
Sl Sotel oS il glatecnay gl (5 I35 Sua
Lo ysld 5l s Fo e 5 o slozel (glans (e
co—me SeSlle l Cibo Sz e SO Rl eada e
=z o=l oloul 08 5 e slpiinn ol 2! slo Kl laica
iy 005510l (gloSyy 2alS L o Bok> g i3 Lol
ool 5 558 Gy sl oY gyl 5 (s,
IRJUERTAPES oS I @'Lo)'Lw sl Kol

4O u,uoL_; 0y S pde 45 Syl QL:C:I b ocolys o
Gigh onl sloaidl § Cus Linl (o] 8 (659l piasmssS|
Ot Ol 5 (e slacsladpas 5l (g 5
anls eaddill g be Jae og)cnlil anh (oo Line SG3eliSS
Ol Gyl )5 asly w00 5 (i ol (slases lsiea,
SY925 b plles lags Tl (Slayio,a 9 peine (il el

R Y Ty

&&=V

[1]. G. Gaukler and 1. W. Kwon, "ldentifying Critical Success
Factors in Supply Chain Performance," Manag. Rev. Int. J., vol.
18, no. 2, pp. 76-90, 2023.
https://doi.org/10.55819/mrij.2023.18.2.76

[2]. S. Althaf and C. W. Babbitt, "Disruption risks to material
supply chains in the electronics sector,” Resour. Conserv. Recycl.,
vol. 167, p. 105248, 2021.
https://doi.org/10.1016/j.resconrec.2020.105248

[3]. F. Li, "Optimization design of short life cycle product
logistics supply chain scheme based on support vector machine,"

! Symptom
2 Zero-Trust Architecture


https://www.google.com/search?q=https://doi.org/10.55819/mrij.2023.18.2.76&authuser=1
https://www.google.com/search?q=https://doi.org/10.55819/mrij.2023.18.2.76&authuser=1
https://doi.org/10.1016/j.resconrec.2020.105248
https://doi.org/10.1108/09596110110400490
https://doi.org/10.1016/j.techfore.2024.123841
https://www.scirp.org/journal/ajibm/
https://doi.org/10.1111/j.1540-5915.2002.tb01652.x
https://doi.org/10.1080/00207543.2015.1093667
https://madoc.bib.uni-mannheim.de/33153/
https://doi.org/10.31893/multirev.2024spe017
https://doi.org/10.1016/S0019-8501(99)00110-8
https://doi.org/10.3390/su142416634
https://doi.org/10.20944/PREPRINTS202406.0209.V1
https://dspace.mit.edu/bitstream/handle/1721.1/1988/SWP-1220-08368993-CISR-069.pdf
https://dspace.mit.edu/bitstream/handle/1721.1/1988/SWP-1220-08368993-CISR-069.pdf
https://essay.utwente.nl/66188/
https://hbr.org/2004/10/the-triple-a-supply-chain
https://hbr.org/2004/10/the-triple-a-supply-chain
https://hbr.org/2004/10/the-triple-a-supply-chain
https://doi.org/10.3390/su13116151
https://doi.org/10.3390/su13116151
https://doi.org/10.1108/01443570110358468
https://doi.org/10.1108/01443570110358468
https://doi.org/10.1108/EMJB-09-2014-0028
https://www.wseas.com/journals/ead/2012/55-698.pdf
https://doi.org/10.1007/s10479-016-2236-y

VED 5o A o jlons ciid 3 Conms Jo ey ficn’ ay pi

|34

[39]. N. Ahmad and A. Qahmash, "Smartism: Implementation
and assessment of interpretive structural modeling," Sustainability,
vol. 13, no. 16, p. 8801, 2021. https://doi.org/10.3390/su13168801
[40]. H. Hu and C. W. Hsu, "Critical factors for implementing
green supply chain management practice: An empirical study of
electrical and electronics industries in Taiwan,” Manag. Res. Rev.,
vol. 33, no. 6, pp. 586-608, 2010.
https://doi.org/10.1108/01409171011050208

[41]. D. J. Power, A. S. Sohal, and S. U. Rahman, "“Critical
success factors in agile supply chain management: An empirical
study,” Int. J. Phys. Distrib. Logist. Manag., vol. 31, no. 4, pp.
247-265, 2001. https://doi.org/10.1108/09600030110394923

[42]. D. Simchi-Levi, "We need a stress test for critical supply
chains," Harvard Bus. Rev., Apr. 2020. [Online]. Available:
https://hbr.org/2020/04/we-need-a-stress-test-for-critical-supply-
chains.

[43]. Summit Interconnect, "Securing supply chain integrity:
Counterfeit parts and mitigation strategies,” 2024. [Online].
Available: https://summitinterconnect.com/article/securing-
supply-chain-integrity-counterfeit-parts-and-mitigation-strategies/.
[44]. A. Schotter and M. Teagarden, "Protecting intellectual
property in China," MIT Sloan Manag. Rev., 2014. [Online].
Auvailable: https://sloanreview.mit.edu/article/protecting-
intellectual-property-in-china/.

[45]. Y. Sheffi, The resilient enterprise:  Overcoming
vulnerability for competitive advantage, Cambridge, MA, USA:
MIT Press, 2007. https://doi.org/10.7551/mitpress/5574.001.0001
[46]. M. Fink, M. Kléckner, and T. Réader, "Supply chain
management accelerators: Types, objectives, and key design
features,” J. Manuf. Syst., 2022.
https://doi.org/10.1016/j.tre.2022.102717

[47]. A. Huchzermeier and C. H. Loch, "Project management
under risk: Using the real options approach to evaluate flexibility
in R&D," Manag. Sci., vol. 47, no. 1, pp. 85-101, 2001.
https://doi.org/10.1287/mnsc.47.1.85.10661

[48]. G. M. Grossman, E. Helpman, and S. J. Redding, "When
Tariffs Disrupt Global Supply Chains," Am. Econ. Rev., vol. 114,
no. 4, pp. 988-1029, 2024. https://doi.org/10.1257/aer.20230234
[49]. L. Rolita, B. Surarso, and R. Gernowo, "The decision
making trial and evaluation laboratory (DEMATEL) and analytic
network process (ANP) for safety management system evaluation
performance,” E3S Web Conf., vol. 31, p. 12006, 2018.
https://doi.org/10.1051/e3sconf/20183112006

[50]. J. K. Chen, "Improved DEMATEL-ISM integration
approach for complex systems,” PLOS ONE, vol. 16, no. 7,
€0254694, 2021. https://doi.org/10.1371/journal.pone.0254694
[51]. X. Xiahou et al., "Analyzing critical factors for the smart
construction site development: A DEMATEL-ISM based
approach," Buildings, wvol. 12, no. 2, p. 116, 2022.
https://doi.org/10.3390/buildings12020116

[52]. S.L.Si, X.Y.You, H. C. Liu, and P. Zhang, "DEMATEL
technique: A systematic review of the state-of-the-art literature on
methodologies and applications,” Math. Probl. Eng., vol. 2018,
Art. ID 3851262, 2018. https://doi.org/10.1155/2018/3696457
[53]. E. Sandberg and M. Abrahamsson, "The role of top
management in supply chain management practices,” Int. J. Retail
Distrib. Manag., vol. 38, no. 1, pp. 57-69, 2010.
https://doi.org/10.1108/09590551011016331

[54]. A. E. Ellinger and A. D. Ellinger, "Leveraging human
resource development expertise to improve supply chain
managers' skills and competencies," Eur. J. Train. Dev., vol. 38,
no. 1/2, pp. 118-135, 2014. https://doi.org/10.1108/EJTD-09-
2013-0093

[55]. P. R. Kleindorfer and G. H. Saad, "Managing disruption
risks in supply chains,” Prod. Oper. Manag., vol. 14, no. 1, pp. 53-
68, 2005. https://doi.org/10.1111/j.1937-5956.2005.tb00009.x
[56]. S. E. Fawcett, S. E. Magnan, and M. W. McCarter,
"Benefits, barriers, and bridges to effective supply chain
management,” Supply Chain Manag., vol. 13, no. 1, pp. 35-48,
2008. https://doi.org/10.1108/13598540810850300

[57]. J. T. Croasmun and L. Ostrom, "Using Likert-Type Scales
in the Social Sciences,” J. Adult Educ., vol. 40, no. 1, pp. 19-22,
2011. https://eric.ed.gov/?id=EJ961998

practical challenges." Production Planning & Control 28, no. 11-
12 ,2017. https://doi.org/10.1080/09537287.2017.1336795

[22]. M. Caputo, V. Varriale, L. Ning, and D. Yao, "The impact
of digital transformation on supply chain capabilities and supply
chain competitive performance,” Sustainability, vol. 15, 2023.
https://doi.org/10.3390/su151310107

[23]. S. Tang and B. Tomlin, "The power of flexibility for
mitigating supply chain risks," in Proc. 2008 Manuf. Serv. Oper.
Manag. Conf., 2008. https://doi.org/10.1016/].ijpe.2008.07.008
[24]. C. K. Wong and C. K. Contemporary, "An analysis of the
competitive strategies of hotels and travel agents in Hong Kong
and Singapore,” Int. J. Contemp. Hosp. Manag., vol. 13, no. 6, pp.
293-303, 2001. https://doi.org/10.1108/09596110110400490

[25]. W. Kwon and T. Suh, "Factors affecting the level of trust
and commitment in supply chain relationships,” J. Supply Chain
Manag., vol. 40, no. 1, pp. 4-14, 2004.
https://doi.org/10.1111/j.1745-493X.2004.tb00165.x

[26]. M. Sindhuja, "The impact of information security initiatives
on supply chain robustness and performance: An empirical study,"
Inf. Comput. Secur., vol. 29, no. 2, pp. 365-391, 2021.
https://doi.org/10.1108/ICS-07-2020-0128

[27]. R. Kumar, R. K. Singh, and R. Shankar, "Critical success
factors for implementation of supply chain management in Indian
small and medium enterprises and their impact on performance,"”
IIMB Manag. Rev., vol. 27, no. 2, pp. 92-104, 2015.
https://doi.org/10.1016/j.iimb.2015.03.001

[28]. A. Alsheyadi, A. Baawain, and M. R. Shaukat, "E-supply
chain coordination and performance impacts: An empirical
investigation,” Prod. Manuf. Res., vol. 12, no. 1, 2024.
https://doi.org/10.1080/21693277.2024.2379942

[29]. N. Agrawal, M. Sharma, R. D. Raut, S. K. Mangla, and S.
Arisian, "Supply Chain Flexibility and Post-pandemic Resilience,"
Glob. J. Flex. Syst. Manag., vol. 24, Suppl. 1, pp. 119-138, 2023.
https://doi.org/10.1007/s40171-024-00375-2

[30]. M. Abolghasemi, E. Beh, G. Tarr, and R. Gerlach,
"Demand forecasting in supply chain: The impact of demand
volatility in the presence of promotion," Comput. Ind. Eng., vol.
142, p. 106380, 2020. https://doi.org/10.1016/j.cie.2020.106362
[31]. J. Aitken, P. Childerhouse, and D. Towill, "The impact of
product life cycle on supply chain strategy,” Int. J. Prod. Econ.,
vol. 85, no. 2, pp. 127-140, 2003. https://doi.org/10.1016/S0925-
5273(03)00105-1

[32]. V. Sharma, V. Kumar, S. B. Borah, and A. Adhikary,
"Complexity in a multinational enterprise’s global supply chain
and its international business performance: A bane or a boon?," J.
Int. Bus. Stud., vol. 53, no. 5, pp. 850-870, 2022.
https://doi.org/10.1057/s41267-021-00497-0

[33]. W. Xiong, D. D. Wu, and J. H. Y. Yeung, "Semiconductor
supply chain resilience and disruption: Insights, mitigation, and
future directions,"” Int. J. Prod. Res., 2024.
https://doi.org/10.1080/00207543.2024.2387074

[34]. F. Delgado, S. Garrido, and B. S. Bezerra, "Barriers to
Visibility in Supply Chains: Challenges and Opportunities of
Artificial Intelligence Driven by Industry 4.0 Technologies,"
Sustainability, wvol. 17, no. 7, p. 2998, 2025.
https://doi.org/10.3390/su17072998

[35]. M. S. Sim, J. M. Lee, Y. S. Kim, and C. H. Lee, "Resilient
responses to global supply chain disruptions: Focusing on the
stock price of global logistics companies,” Appl. Sci., vol. 14, no.
23, p. 11256, 2024. https://doi.org/10.3390/app142311256

[36]. Z. Xu, A. Elomri, L. Kerbache, and A. El Omri, "Impacts of
COVID-19 on global supply chains: Facts and perspectives,"”
IEEE Eng. Manag. Rev., vol. 48, no. 3, pp. 153-166, 2020.
https://doi.org/10.1109/EMR.2020.3018420

[37]. L. Bednarski, S. Roscoe, C. Blome, and M. C. Schleper,
"Geopolitical disruptions in global supply chains: a state-of-the-art
literature review," Prod. Plan. Control, vol. 36, no. 4, pp. 536-562,
2023. https://doi.org/10.1080/09537287.2023.2286283N.

[38]. S. Nazir, L. Zhaolei, S. Mehmood, and Z. Nazir, "Impact of
green supply chain management practices on the environmental
performance of manufacturing firms considering institutional
pressure as a moderator," Sustainability, vol. 16, no. 6, p. 2278,
2024. https://doi.org/10.3390/su16062278


https://doi.org/10.1080/09537287.2017.1336795
https://doi.org/10.3390/su151310107
https://doi.org/10.1016/j.ijpe.2008.07.008
https://doi.org/10.1016/j.ijpe.2008.07.008
https://doi.org/10.1108/09596110110400490
https://doi.org/10.1111/j.1745-493X.2004.tb00165.x
https://doi.org/10.1108/ICS-07-2020-0128
https://doi.org/10.1016/j.iimb.2015.03.001
https://doi.org/10.1080/21693277.2024.2379942
https://doi.org/10.1007/s40171-024-00375-2
https://doi.org/10.1016/j.cie.2020.106362
https://doi.org/10.1016/S0925-5273(03)00105-1
https://doi.org/10.1016/S0925-5273(03)00105-1
https://doi.org/10.1057/s41267-021-00497-0
https://doi.org/10.1080/00207543.2024.2387074
https://doi.org/10.3390/su17072998
https://doi.org/10.3390/app142311256
https://doi.org/10.1109/EMR.2020.3018420
https://doi.org/10.1080/09537287.2023.2286283N
https://doi.org/10.3390/su16062278
https://doi.org/10.3390/su13168801
https://doi.org/10.1108/01409171011050208
https://doi.org/10.1108/09600030110394923
https://hbr.org/2020/04/we-need-a-stress-test-for-critical-supply-chains
https://hbr.org/2020/04/we-need-a-stress-test-for-critical-supply-chains
https://hbr.org/2020/04/we-need-a-stress-test-for-critical-supply-chains
https://summitinterconnect.com/article/securing-supply-chain-integrity-counterfeit-parts-and-mitigation-strategies/
https://summitinterconnect.com/article/securing-supply-chain-integrity-counterfeit-parts-and-mitigation-strategies/
https://sloanreview.mit.edu/article/protecting-intellectual-property-in-china/
https://sloanreview.mit.edu/article/protecting-intellectual-property-in-china/
https://doi.org/10.7551/mitpress/5574.001.0001
https://doi.org/10.7551/mitpress/5574.001.0001
https://doi.org/10.1016/j.tre.2022.102717
https://doi.org/10.1016/j.tre.2022.102717
https://doi.org/10.1287/mnsc.47.1.85.10661
https://doi.org/10.1257/aer.20230234
https://doi.org/10.1051/e3sconf/20183112006
https://doi.org/10.1371/journal.pone.0254694
https://doi.org/10.3390/buildings12020116
https://doi.org/10.1155/2018/3696457
https://doi.org/10.1108/09590551011016331
https://doi.org/10.1108/EJTD-09-2013-0093
https://doi.org/10.1108/EJTD-09-2013-0093
https://doi.org/10.1111/j.1937-5956.2005.tb00009.x
https://doi.org/10.1108/13598540810850300
https://eric.ed.gov/?id=EJ961998

	5-5
	5

