Ol St Coxiuo 4y 23
VPP /0T oo/ o Jlus

w).s.\o

o 92 g3 (5 i) (69 b SIS S 3o (51 3 Sl v S Joko At gd
O 9100 STES g 10 A Al St Carivd (g0l 0 g § oyl Qb0 49

Designing a Model for Developing New Technologies in

the Automotive Industry

ol

o K4

o3l SBEALB b Uiz (6154 Lo yuw 45 3948 g0 shrly (o3 ecrmals 0 3u053 (il @1lo 30 dianigh Ay 43 IS
3150590 (Silojlw GACLl I oo drwgi Bualy (fghs ool bl ol o (559U 31 (5l y0 e 9 A2 b gl 03
Cxiud ddgl Slgo (5 paly S crnoli 51 oK gy o2l (325 S8 s 30 Mioligh algd 43 60 yuly SIS S k0 (51
b 4l L luvdoos gladulao 32 bl Losls g 391 (09,5 9 15 3l g (Mgl Buds HLi 3l dalllan alh plonil Sy
MAXQDA 58l 3 oulSail (ygouin Jalons b Laodls ol (55519,5 wiadoud (g yaSaiged (she) 4 ko 005 9 yroko 1O
Qg 59 g odipdlojl (ygoudo gy iy (ygaudo YF (o258 potin FY 4y 4l uS YA I Jalond pann ind Judows
Corad (5aSolen 103355 20 5] Corndl 9 ol (D y9 36 53 1) LAl G0 Jiiuno 0 73 WY e Jbo (Wl (61 2 -onolonil 551,
038> 223 sl Joho ol Cowd 41 00 y0 ATH ¥ IS 33155 g +,AY lgsiomo 2y Ll cor A lgiono 29y o b 51 B85
Sl ail gl g ygoeo0ols GaCalill ( Fin,8 g Jlul Gl Joo (58 05 (5 5t 9 S22y Jold |y crlls
Sl (1) Criuo 53 (3Luakioigh ubd g0 (LAS Laddly W3S o0 4z )Ly (Jlojlw @lail g (5 S0k g« Slalos g gaul,B
4900 30 3l )y 3 L o 9 )00 50 L (5 59Lid AT (glaigFassiunnly g4 g Gilojluw (g B cidly il y5Lid (o9 45T 31 s
2ol (551 3 0 (lopolel Calild cepdS LS gl i J 7S 4 il 00 (6 55 3l (6 1STg 3w g iy o0 il
S glgl Aol B (foxiuw sl ok (1l ruidzod D925l (2] 09 R0 S Cariuo (35 0 juid 9

WSS o0 o] y8 iogd Joomd (glle o ol y Al >4 g NSl

SL )S Sy Caio ¢ Jlizus Joou ¢ Shosle slaca bl saedign ags ‘SA.JS Olels

g3 e goi

r;?;,}‘) )L;'Du ¢ YA.':'Q‘” 5.73 )Lﬁé‘ ‘59‘639;‘“‘3) )"L‘"

ul);‘ o B ¢ yhin yB u'?.l?.)') u9*5 9 991:- olKaiily o pdo g Slasdl salisldy ‘u:lf))b Copdo oa)f—\
el eisodll 1T oletils ¢ Ll iy Lalgy (6585 -

al el pg oMl 33T olStils 5 5 s sladl (285 Y

Asghar.rashnoodi@gmail.com 1O 130008 § B Nt g5 o]

A3 SARNAR N Py T
YFeF VY [oF 10 pdy go,b
40 e 0 3w (SLCsE Juko drawrgi 1y o




Management S e
Slp 1y oml Gl 5 e by ol cubls dodio )

I SL S Cato DS el Cawdyml sladdl>
g yls S Cans o g0, LKL i ol
Gl slaale Bzl gl oole CudS (63 s
plgs o S glaoyral o Slae y ailgh o ogs CaBes
Sl gy Caale 0K S el Sl 5 Jyame
CoteS JyS Sl (655 Span S )5 oy
clis Gyt @ ) Caio Gl il b 4 5L
Lol tcenl 03,8 Joos aralign slacs 5l 5l 550 02 sl
(el (e Sl dngs (g0 Cod )b ol Gi

RUIUWE IR VN L Y Shles 5 Slosls
Slojbe Slcalil porde Lo (agh (nl s Gl
Dy-) Lg slbeolls L (Organizational Capabilities)
o9 Ly sl bl o5 el (namic Capabilities
aily gl slacs 8 4l e laors ;o lojlu a5 was o
Iy 095 laaslp g b,lisle 5 e |, mobe ( olulils |,
(Teece et al., 1997; Teece, 2018) wiS oo (g0, 50
Sl 58 2 Byo siloniatign Lol alis vzt 4o
Wb olaclld ax bl aSl scans «Sogl (5,0 >
Gl €TSS Lo Jlaul o0 ,Sles 4 |y (6,5L8 U apd dxusgs
ST Son e wesee Gl oty sbiagh e
Aadsgd Al 15 g laso oF5e
Lee et al.,) Caol 035 35 joie €5l 5 (Solol slaJoe 4
(2015; Schumacher et al., 2016; Mittal et al., 2018

Js75 ekl 5 g, (S8 2 58 60 Ol
Warner and Wiger,) cwl 00,5 atwzp |, Jisuwo
W aw ool 295l (2019; Tortorella et al., 2021
5Lo,ge Shojle slacbld wuss el (Bb lien

SO 4 aleld gaoge SG gl sl Ans o wialise g
ks sy slapllas (Sl sl 00l I g
(5,00 slrosls b o] 8 g Olipod Wgw Gl odls
JssS ol (Jaie glodbln 5 alio i Jdso

Ol s 4y gy STy 9 B ials (olles 55080
Wang et al., 2016; Frank et al.,) <ol 05,5 o2l3 1)
Ol 5 lolins alold was oo lis waled ( Jl> Il (2019
Gl 3 sl plesbe 2Ul» g €50l & (o >
L) glvaedga a5 olaglesle o)l se2g €54l
L ocdel s oo Jodas l38le s hainl b Slygas o >
ools 3l eolaiul jo cans (LS IS Cunglin dolg n (SauSly
Ngd oo axlge (Aly slaaul B L (5,5l8 plesl o Sl
.(Sony & Naik, 2020; Vial, 2019)

5 (Digital Transformation) Jluows Jeo «laie ol
potde 30 WL |, (Smart Manufacturing) wielise g
olesle 2Tk 4 Jiusus Jgs rowils ploie Lol Lo e
Wadgr agi g ol oylal Jliams slags sl S o
el il ady o jo Jeou ol des 0ged
slalels (Internet of Things (IoT) Luil <ozl wiile
Jod=w (Cyber-Physical Systems (CPS) 658 ,ole
tS;'é u}LMJ).’) JL....?L&O 6&91350 9 Lg)"‘ u’“"l)‘) cob‘éo)fls
w oyl 0,81 05l e Lol (oS o pal,d 1, I35 oyl
Sl ol pe e 5 il Salen (i o el o LB
Gl Al s b

(8 gt ot (als 025 ity lio 0 ale

oS Wb dSls Glaal 5 e38l mlio s o)l

a

Vo JLw /Y 0 louisf ¥ o0 590/ () o | S Cxio 4y it




Oy e 9§95 phol

Sony and Naik, 2020 Gékalp and Mar-) wles S .S
( ,tinez, 2021

LIS Glio g Lgy e BY-Y

bl 51 ganl i | 4l S Ly slacolls 4
Ghie (nl il oo mlie 600,k 5 (50 oy eieo B
heol b plejlo 1o sl coslie aiadise odsi ln
o S At |y gyl slaSian; 5 e B
2585 g Jo5 sl gln ) Jbos Gl mlee
L iz |y (5,55 (sloageds 5 oz b o sl
wosz > onl o (Teece, 2018) WS ol T5k aya Ll s
Copde 5 Slojle 650k wols GleSs i Jo5 50,
155 $lalS g3l 4L it iy ol B o

Al Slesle o e 4 (5,5l
Oy, SlIllao gl v ¥ -V

5 Sl 5 38 B g9 gmas slid Slallas
@l lesles Ulss 0,0 Lol ciles S il atasign s IS
g5k sl Jas s oo (518 oy gl 5l 5o eolinl
Wil Jy wisete plosls e Conndgn s sl 55
anolyd 5 obml el a3Y sl LB 4 wiws oo lis
S 2 g spey G Jlzms Jow Slllhe aigd oo
sl sazes i 5 Vsans Ll S o atz s |,
S ogdoe el (Joo a5l lplo sileee (S
|, Sl o slilas ccglools o Sladl g0 pral, (glaclls
Gonlyd Caro la Tho b sl g axly Ll G o

S S 5 S oS

v

0,ly0 waled (pgo uilodds cw,yp 0uiSly o L.Jl.c
3gaoe sl slalasme 5 sl Slge oaiiS el glio
SOl s 32 95750 oo 5l (g kot cpgus 5 e
S ) eehl (6 5 JSo (Aly aialp g wjls 55 e

S ool byl (Sake By
Sl akedine) (Joo dsng pol> gl Sas lulinl
@ 60 ly HIS o pae sl 5o yse Slojle slac L
T Gas7atms ol Gl ()5 S5 55 50 dadsgn 0 g3
ol byl g Lxlacolin ol olac Ll az a5 el
Solone G 0 aily o 458> el LBl g Wleg¥ IS
S S Gy 09938l (Ll gl (el o
G lr plosl S b 4 €5 yokd gl I el 5lS
sbail> 5l Sy 5o gl ol O3l 5 €spslid 5l 3

el S Canro el 00205 Ly

Oy Ay 9 (5 (Sl Y
Sl CabilB b waliga (5,93 511 -Y

Lo Jltoms 5 (Sosed Sl aiadgn a5 ool
2 e SxSpeeal 5 (Hly ploy 3 osls ol g
GlaSs 5 S yule sl lons o)l 0ST Sl
S pdySllasly o> Goitn il @ pdas wily
Lee et al,, 2015; Wang et) was wlpdl 1) Sllee
6o S as woly a4 gloy sy0ld (Jlplb (al., 2016
s G5 bz o 1 ol wilgy plojles a5 05 o oo
LS anoly 0y Nsles b Sgile g (63 s
wpoly b JoSo Jolse p Faaa Glagiagh o)l
lasld >hbil g ools Cupae « o) o Sludl aslo s




Management

ol asdllas ol 5 sy ol slagl > oolitl gunger ) oo

293 ol

&b g

e o gliws

by B

a5 5 lene 5 (59l

Wang ;2015 ,.al et Lee
,.al et Frank ;2016 ,.al et

s Jlail sl Byl 5 Lags yolid g y2

4 dgame dxgi 5 (18 oSS ale

Ao 2019 ooly s Slejle slae LB
;2016 ,.al et Schumacher PRI I $olusl
. e ’ ’ o edd . Tl 5l Gl Sy (S5 05l
Esh 5 Fobel slaos 2018 ,.al et Mittal olejlo (Fbel 5 E5b ghas i B anngs sl 8
5 Jlems Jooo & Warner ;2019 ,Vial 9§ 8,8 o5 ) Sl 3 Cudgaze g (ages Jolov gl
b sloc Ll 2019 ,Wager &le s Sk sonl B plio i

;2020 ,Naik & Sony

gl Glp a4z )LSS 5 )lors 04

e g Gl Jolse

f/ S

2021 ,.al et Tortorella

SRt g (S Sl Blge olulis

el 0y by

rol gy olpl (s &858

Slojle seelld wisaie; Joo dewgs

Vg 9 Cabld 039> i s5lwaz )L

el 0y 5 J975 gl b b

Sileax LSS w0ols o pae (LSS Solel (Jez5 (e,
Sidg 1y Slojle (6 S0k g lasial 8 (olib il wldes b (s 55ls
£95 wuaz (laalas aS il adl oy Basls (5 gls,5 ol

Jowo dzwgi g ools ol Y-
MAXQDA o (o5 g3lwooly 5l s aslas v
L logie pilss ooz b Stagy ol b Ll
GOSN L e slise slaamly e tos LsT baosls
50 A mpezd 0,5 )15 g L i 5l SGop slaas
24l eelae g 4l el 5o (08 penlie cin al> 1o
o5 5 hie b flow il plelu saimsplejle zglaw
OBl Lo (58 IS8 108 iy (ool g 2l
ol b ol 6yl el 5 i Lol ey LT Laools |
(Ol 4o Bl $F9ciS by slacehB 5 Jluams Jooo
D el (sostie Jhe (29 Sl Geelae Gl il
@l yaiae Y ()8 asgie FY adsl 05 YAF 0l ol
2,5 Slml 2513 Hgede S g camdplesle (geae iy

G gy Y
g duxo g b V-Y

Sl el (250,509, i 5l g (Slanmgs Saa Sl e
FeB r3 5 Ole 425 50 39290 (aline slagkl ass
Braun and Clarke,) o oolaiwl ' _wlSal ygouae Julos
izl b s a5 361 sl 0SS 1 canlllane Layea (2021
Slogele J5S Cannl S ol gy 35
An oS Canio adsl Slge (als 5o T 2 5 Slelos

IS o ol ataign )5S anlllas (gl caslio

0315 (533155 5 (FaiiS e yLino ¥-¥

S0 13 5 e 315010 (S Al o S 0SS e
S lpend 5 (5SS (ledlbl (558 wdgs o a2
Sl wiogr Glojlu angs 5 95l 039 o pae wl)d
6552 el o 5 b ool aiadin (s Seiges b o3
09 Jlezud g gy Jom b Lol pe (I § editine 425
aile ol g 5 s plovil il i Lo & gty lat Lo

1. Reflexive Thematic Analysis

A

Vo JLw /Y 0 louisf ¥ o0 590/ () o | S Cxio 4y it




Ol 5 (5390 yuo! S g S0

Sraign a5 oty Jy Capte sl ol bl Jao anmgs 5 ogeie Jelox e 5L Y Jpor

ozl yiwl adgl laas aiges al olio s slo L

25158 yganao

it 5 5 jlotindsn oyl s (J326 ol 42E 505 | 55 (59,0, xSz 5 Sl
olesle 8l b Jso (g5lubinl oo caeaily Blasl Qedigh

Joms leojgm 3l Slasiy (mlin samass i)l ol pae coles

‘53L°)‘LM‘ o}:.iﬂ ol Pl ) ) 9 M ekl

Sy 9 o pl,

cyloslos gilwoolel «poss S5 bLs | (LSS Canglin | ialS
Oy ($) e Pee Loyl lo, 9o . 5
Slojle s Co o Js

JUSEL P T XV FPRLIURV

w2l deas! Lsi,.me ‘ Iy LSl sbo! dacad s a2
o=l 9 SRl ) 2 R R .
Co Jizes Jy=5 (s el 5 (Gl oS>
Jors Sé i ool

(598 il sl e Jlmmd Sl g dnmgs (LSS 5 5ga] sl Slojls
Soskd LRl sl o S lee anwss (LSS S50 Jiss o] ol o dnsss < )
e Sy s Za e

T e e e g5 gy
‘6)5|5_\)1;4'L¢.>‘)ﬁ_uwﬁ%‘s)jwywwwﬁ T Lo 5oy Sin s
S99 Sl L pdySae 2 Siaigh

S5k S b Sl slaculls

o cond S cleMbl 6,0l g ade Lla ) daasls - (Ko LY
) LLZ)B 5. ) 0 5[; JA:U 9O S @L«Q}Lﬂ 6)&“"’ 5 J)L.wo

Ol gldas a2l eslainl (g j0 LSS oS jLis

LSS (g jlniailss
‘Smo)Lp| “5}‘"‘\"“""]5:““ o0T &) ¥

e Gosls 4y s s (Dledbl (g 5lws il wols coaS

sy S Co pde
ooly euSIle ol S5 o

g5 ool Ul catadign Linly slaailales Lol o) et o syaodls
‘A’J}“ J ous 9 SRS H99D ) (S0 R0 9 == m‘)BLJ

e 031 Jols (ledllol 5 0 s slaaileles Ll elspgs JLasl

AJed g Sledlbl cladilobus (¢ jlwas LSS
[P S 9 <& A =S ]

&ty ] 5 slacIled Bis g ge slaan] 3 Lol L .
loaild 090 5 (b3

ader ollee slaealls

anlid S wiadise slaasls dewgs o Slos glalaxd ol . i sy Slejle
Madgr o Sles o poe slacl ..
oals 5 e Js8 oo

Slloc 2ol L8 .
bl IR

TN

Lyl Co pae wde al o85Ol e @ by
o)y 0y Py AP 6,55 R A e Tl Sllas (s iy illand

o‘.\....u@.uu.w

IRV P R SUPC RPN JNCHE JUSE [ JCEC S PSICR JE P IR CEIN asr slaald gjlus st

Slosle SIS dewgd alias Sgugn Dl 25 5l g 8ol Slojle 5ol

sl s Lai (Ml 6 JAEST il s JUanl s 25 s Gl Co ke sloeld

bkl 5 5,500
Slowanas Sl Jdos S oSS ¢ Slejls lbls )l S yo s S5 il
[Caed)

e &y 2655ely Cod B dnngi ¢ glojlu Gllasl et 5L e Sl i b )85l

44

Lok gLl Jowo drungd iy poo



Management

saimdlojle 0je> iy 0 €aiedse Adgi (Ggwdr g
iu il g a5l et oy ) e85 S
el aly ojem los by bl CoS 4y olaS o

Jo sy 9 $opaly slacallBy-) -F

el by o Joou5 (2002 50 lojls Gl 0592 (s
Copde N oy Mt Sp9ps p BWstasla
Sl 5 i oy o5l ke s (Slau gyl (o
Ol 09 ool aST Jgoo Sl oS (sl ateioe S g5l
08Ty laladl 4y el o Jlizus slaodgy daced,ls
@i 5 Ngh o adsi (Hly Jlee b gy W36
g lajls ploe (Ll yon dloml (A8 925 5 0,

S lsonge 1, ail sl sl s lles glacysgams

5B b g il gealilE Y- ) —F

oolitul CuiS 5 (5,5l By S e LA 055> (egd
drng el dialy QLS 5 5 Sl 4 ol
QS a8 i paian (590l (Jlzms sla Sl
Sy9kd 5wy slavly ol () 5en 5 Cueglie o e
oSy 52 dazme 1 19gr dx (nl (65570 (eelae | DL
sl i goe S 2l plaasiie 5 o)y 5 28 (Al
o3ly Julow LBl 1) (Al cnl b (s5luniadsn cnl b

S Al sl 1) ol S 4 S oS

ailygld g jemmooslo syl Y ) -F

s 42 0018 Joas sl Glojle Sudybs  0j9> (mages
slaslols (gilwax LSS wols cosUle 5 CoudnS 0410 35 03

colis 5 ldes gloosls Joloo ol (sudg o Sledl

Obas laaidly ivgy am ol (ol (gl ciadisn slacs glis

S aes o liad Jow @Let.; Sele ¥ Jga el p
S5 Samdy J925 o e sl S0 y5e Slojle sl L
S pelas 5310518 00uiSn® )0 g (gamaiz oo wiadisn
QSMSJ)MWUL‘J)?U oS puSais adgl slaas
3 aS pl g diedgr Jeo Slelill g bals da il
o ool GVl 5 smste il o | o Juld anl

a8l s )l oaimo ylo sl proliae e g b yuslian

Jowo s ylocl g g pyoloel ¥ Y

5 SISO Slapaal ¢ Jlo yms 6 pdyolosel sl (sl
b joine jobo & (malae 9 0 (g3liaittns (ralae 5,555k
OF S S i canss £4i5 0000 00l Gudat sl glaosls
Szl Sl el 55 comebian il sl joniz il 5
Joe (3935 5l e (Nowell etal., 2017) cé; IS 4y (6 s
Sl g Jaio Cupde laoje> )3 0p NV eyl
5 31 leadlge Jlizs J525 5 ailyd gmiige «Hledlb
g T

Content) lgoxe oy, Cond 5l olsizes olg, toxiw sy
Content Va-) Iy olg, (asLi 9 ((Validity Ratio (CVR
Lawshe, 1975 Polit and) o solazwl ((lidity Index (CVI
By duo o 5 Caed 1Sl pimen (Beck 2006 and
oo (ogtde 2Vl sl laa Ll (ol ol e (8 25
WALyt usl'c Lulyy )bl (y503] lsieas 5 0228 ISy
Laist ¥
Syl beubld o loxo ) -F

S5l ialgn A5 o Lol alius sl lis esls Jdo
Lslier lp plojle bl asl tcuns o> (5,58 SO
9 6)9L.9 600‘0 ‘QL»S)K )b.é) s‘sdﬂﬂ‘) LSLQW ué;
S e Sl Slosle sl lldy 518 (gade ol w3

Vo JLw /Y 0 louisf ¥ o0 590/ () o | S Cxio 4y it




Oy e 9§95 phol

Rk Gpdmd S s Shles Ghie ol 00

D9y Sl Modgr Sl drwgi b lojen
Slojlw Glbil g 650l ool b-)-F

S rSol s e masi 1) o5 sk i ey
PSSR VP A |- ISP PR W JE S T VS P
PBL Gl ik g 6 55k8 Dlieeni b )55k 5 (65050555
Ol (S 2ol jatne & jg0as |y J525 e 25 o0
S e AL 10 5 Sy SG dialign ddgi wes oo

el bl (gu S il 9 (6505 0k e 25 3l 0 |,

5 S pdyolaiel (gilws jlailinl oy eols 4y cwyiws ol
Bl (gogamte (y),] (6 S paonal Ho oolaiul pdg, g5l
Slyoul jaseid Wil 8 (ol Wilg so porace ools ¢ blas o

S sl 1) S e 6 S e g

Fllos 5 syl b okl F1-F

d"‘JB’ gs"g‘ﬁ "3)11""c L L5)5L’.“'é JL‘"S‘ Al 039> U*A)LP
O Slas o i deanl g gl bl g (bl el
SLezud dingn auld SO 0 wsg am (pl Lol pelae
s cai Ssng |y 0,8kee Ll el 5L slaclad 3,8

sad plulil Slojle oLl 5 pwlae Sl LSle ¥ Jso

Lo IO 4o (il

e asly uolide

o3 ylojlw (ygouiro

L 575 ilubimlyen 5 (poCg>
oleosle Glaal

PP N SO LR PR AW FUNPR VLI PR PE S KV P

Js5 2, 5 60 0,

oeals g glul Ljol.‘fl NN
s Sl

S PER R KDL R JURVE S-S RN ST [P COP I SO )
91y o

258 g Sl

Sl 4 (6 ,9L8 g ools bos
JAS 5 ool

oailols (g3lwax LS tools 5y st (6 S paenad t00ls il oS>
Sebga slacs 5l

4.3‘)5L;§ F) )smoeb

Slibes ;o (55l (s3lwanolys
Ry gs‘é‘S

oo Ogur £ 5 pruBllasiles Slae o et gilws bl 8 bl

Shles g gaul)

¢ ot St 5208 JWal ¢ uils e ¢ Glesle (6,500

Slbl g 550l
Sleslw

)55k

Iy Caedl (Slo o SYL ailyglid o jemmecols slaclils
s el CaliS sline 4 bajliel G Ll i, oS
ookl Jlite (Soly 22 0855 L5 1o e,
Gilwdlad & boas Mol slaolpaiy ails oSG
Ol b3l S5t 9 (o Sligee alS iyl
i Bd> (Lol am iy 5l Sogen 9 990 bgaye Joe (512!

Jow ¥l g o lacl Y-F

VORI B F E QP T sy ylis )8 s ‘531.1)')1
9 <,y ).:‘).:CVI R ).g‘).g CVR u...i:L..o .09.3& )‘\c);,;
wlul Gloe 50 ael Cawd 4 00,0 ATY 5 5 IS 8l




Management

Joe i jliel s asdls ¥ Joux

(%) og»& ‘33]95 CVI CVR Cuod U';“’Ll" JEVIREY
ax/y s </AY ¥IVY J5 6y 9 0] clac B
QY <Y «/YA ¥/50 Sy 5 Sl eyl
/- 0 NS \Ald 43\)9l;.é 9 )yuoab syl
8./ A D ¥/0A Slles g gl b eyl
a\ Y oA ¥/5) Slejlw gLkl g (£350h Gl
ay/y SAY /A Y7 e

2,5 o9 Dl gl Jlumms b was slasgls
5050 (Slojles laclld oS ols jlad ragy slaaddly
O BB ol oje> mhy ,0 diedga J9od o poe ol
Oy €JsxS 52, 5 o), gl siie
liwhyee sbnl Glaleia sl A oamscgr ColB
.A;S@qul)ﬂﬂﬁglpqleggﬁuagw‘@uju
Wgi (J9 Ghpdy e € Sn 8 5 Sl sl ey
SIS s oS, a8l Glisyse sl Snls
5 ssmaodls SlBle bl 5la e pald |, (6 5ls Sin s
iadigd Sbacs 5l Sl s 3T 61 e s Ol €asl5lis
e S5 el 5 DMl (g5luaz LSS ools g e
«Sldos 5 gl 3 laco iy 0 o ol 1) ools
By sloaulp b aeden lagld Wem czge
alygld slacd b has 5 Slles o,Sles 3900 s
G50l ey wolys 1o 0ed o Slejle syl
OBl (Joms slly gl plsiear « Slosle 3LLail
5 Jo8 e el (Al Co e et 6 250L

S oo ool B ) e Slss b 6,5
Mg o8 cl ol Silo hegh oled Jae (alulinly
Cehl S A s e ailjsl8 ofgn S Sielise
Spaly e Jol 5l sl bgy 5 (i Slele

@l oo 42,0 glin ¥ -F

SO e8]y (B3 b dialign S ams o lis 2l Joe
Ol slosls codild g Slusl Solel &,k 5l g oo jlel
L5 ogd 0 anoly adgi slaanl)d o S o loy 1)
o 5o M5 ) s 15 el Bl 5 5,550,
9,575k uly, Wojex (le aSdy s dly g (o>
sloisn szl 5l Jols s (Jle ln ool 55
) soxly slacagll il plpae udls p Wlgs oo daadse
bl a3 s sbeesly coaS g WS Ao
s Waelign Eobi (nlpliy w5le ol 1)l sase
S8k 5 (Sales daly S s 55k bl

] oS slocablE et

Copde §lp Gl el 2k Jao F-F
Soogh Sl g (Ggmwds Jgd

@l Bl 5 WSl gede Jlod anld Gelul
6‘)4 ‘5>L4)LM.: L;LQM..UB J..\.o ‘OMC‘)M‘ u...al..a.c
S S 50 dedgr A Gewdr 9z oo
adgi 4 A5 a5 seo e las Jow cpl (8l axwgs ol

Sl a0 Bo 1) o] g g el JoSo Slejles

V¥

Vo JLw /Y 0 louisf ¥ o0 590/ () o | S Cxio 4y it




Ol Ko 5 (539l yruo!

S LB Lo s dxgi diojls Jialig dd gl (Ggumdy Jood
5 Sldes w@iljglis (Sl (o pl) Fohw o glojle
Olgreds Wlgs oo golpiion Jow late ol slcwl oniy Sl
lolids (Glojle glaccll coxsy L) e sz )lx
gleo 3 Gy slasly Hhb g Jooo slallss

255 1,8 solaiwl 5,50 dlie (gudgs

loil Scalsls o gaie
RO YL FICPC T - QUEP-TV 4

Shles slaan] 8l yglis glacad b sludl sle pus o ylole
slags ol ez la (nl 2008 (o0 S8 Slejle s Tk
Ot Slojle slacebld Lol wai)ls jloasailys yids dialisn
4947 LS (i 1) a5k cul 498 Glojls o S s
QS bass ol (o) Co e 9o Shas 050
pl> laosls I aiepllas oS > Jol> caiasl)] Jow
oid ke sl raliae g il pasliiae gl (glaaS daa>las

Jelxd 31 oaudigl il algs Jow
Aadod (Sew A Jood S e gl

P N r
. iy —
22T15h ymiia o yle s (ppaliie gl malio Aty istmas P b etia
| MR
i ' e s 4 oy e T g s (ol gt s i) flnaiae 1 siaartan)
C repyhe Jas gl - gy el bl g g g dae P F azbly )l vt
455930 e el Syl 33 pgind PR P rtlins ety S e 10 g
(50 g gl L || enewhe uebdilatio 5 el Su sk ik
Q. [ ———— — ————— ———— p m—
| saTsl et o il g st (slaghel T 1 f it (st eshlh. Y 5 il el A
L | el ity lolas 3 ity o | n gy J9 sy
sdibGlefler cotlhe s il - Wiyl bpoat 3 bl - e i g o b - Mg Al e dums? = | | gy o pef i 3 il -
wbel glac ) A e * doadgn opflas Ggptia ¢ | edla el y Fa il ¢ s 5 gl Py e S g s Zaglins g gl
(ile il gsSieaigl y P pbat o pribpadilaat + Wby 3 ol e 3 Jobod * el o it g oo e el paall ey gt
g g e - e e Ll P BT L B e I Pt Jend g ey g et -
e it g ot LSy apaingl gl g gl e JU g Rl Sy g = g e it el 1 Rl
comall 3 ey n (1aT, Al, Biy Data [T}
A " + - ‘ - .' —4 'I' P *‘ -
[ rar ¢ T + L v '
- (g o sl Jlassaalgh) ile jlow SUcaslsl olos (5 cmuiiiiS o 1 Sala
BuBiiS e i alad  m— AR it G
CoaiE e | g Sl S8l g urledsl el 3 et et 3 2o et g il e ] A pylyh daine
Sl jlauiialyd o
bl et Jymd apRlas wwaabtli g ar fefy wilia g sfyle gt 3 §
e - A L® 4 E S - J
| ] . s i s
: L v ‘ R } ¥
Foay 1 gl il a5l 0 ) gl daceg] 3 u5aalyh bl aartlhy g S50
At ety l wrile wrilejl _ rleles 3 Kz bt e jler 5 0ekals o
TSN il el g gy iy - wfapligpay ages g 2l ip 2151 - Laaiy jo RIS - s el g S pane dagh - Aoy S Sale -
siadgh aglyh o i b Bl it ety gy bl i it el g gl bl e
| Tt dmerman by gl utlhnd = g g p ik il - ot ot g St Bl e A Ry sy el b1 -
L J A i y, — — e i
- v v v v v
r e \I
& i -~ s
/el I
il el W sl P ety e ey ERE e
i | Sl g 4 |
Jua i il el Saky s ddaiia y g
\\ m,. // |
L L A

et 2 g e jlor gl lilB 2oy e g Ay gl A LSy u'*—bs—1~f;w9us|ni;qu:m‘-‘x Gpeiin Jolond fools | Jie el
i o A1 ol ] g o S el b 1y ST gl g g aemd

Olpl S S8 58 50 diedigh dlgi (Sgmds 50 pal) S o pae sl Slejle slac bl adbannss segpie Joe ) IS

Lok gLl Jowo drungd iy poo




Management

Braun and) oS oo Cusdi |, a8 Jdo anld oo,
.(Clarke, 2021; Nowell et al., 2017

lasl (B e b oadplnl amlas 10 Llog ail$ o
et 3 gyl aaslas sl (e 5l adsl oS YAS slass
oS plesl 5 (6,155 3 lge B> ¢ sagpie calil (o) 2 5]
@0kle (22 porde TV B o aaS (pl dinsp
@b Lol bl (o058 poalie wn al> o 3 a0l
VE B jo wiedisn adgi Joi Cypae ,0 gl ik
Boh rezd oaiadlol gedn O s g by Hyeude
oidylosls geude iy (nl Hlee (oo Jolsi culys 5o
Siebl plyie b 1513 Hgede S (65 S8 4 2
A €aiadish dlg (ggmidy J925 o pae sl (Slojles

Joo (oo

O3S 0l8 9 e (655 IS ) 5338 (3l sl
P el sleasly sl (oo Sl obs, Sl
Al &l Lol eog Ojgod (6,050 a8 5l mhas
oS o5l i (SisSr iales (s o polio
adsl oaS mhu | glaslas glaosls 2w a5 gyl 4
Sl g wload ()55 ol e ;LS SIS L
omelas gl 65 b cuonl (35 sl (ool lsieas
gl laosls 5l &8 > slate (815 etz g jeadS
Sl 5wl 5T il ppstde YL msbaw &

Toy Slax b o
Olpl S &S558 B 2 5 e b alas Vo oady Jlo sloa>lae
oSS L ol el 51 ozl il paiions paslic YA o] el adgl slaas
oostie cald bl alise slaaS anates v £ peblie
Slojlo culld Lastine slal Sibles 5 el il panlio v¥ 0l omaln
Shojle slaealls Jae Lol slul 0 sazadlojles (yasliae
Siedign A5 ety Jooi o pae il p Slojle slac LB ) 2518 yede

Slllas b cllsy pl aS o ol Slojl slalins
Fre oo slas,sld ), i o lid oS el guon
G5 calie Slojlo 5 (o oo oS gsle joa> 0 ks
<ol .(Vial, 2019; Warner and Wiger 2019) b oo

S o 1y ghie cpl a5 el ol o Lol adllas Lol
Y wb 0y iy g ol oo
Sl yeb a4 Wl Sbile el was o olid g
| ol o,lul 5 coieS Slalill o oy A3l clasli

Co pde Colox ¢lailpin (15 (60 ) day yo 0020 &b
3l Slstran Frv Caro Olalllas b Jooo Sl aS> g 0l )|

alp aS wes oo lis el gliil g ol e (o)
s oad L1 s e lie (52 oy g 5l el
e Sl mhw )5 peis egtde woz il S A
Ol oo 915 SNk adgl oS YAP (oo Loy .canl oalds

S 5 g YL ..\.._,lj_e )’l O A4S 0oy olf).,é selFaso 3
Co e lp 5Loo 50 (GalS ColilB 5o w4 o sogphe
IRHEVE PR A LN COIT I P}

S 35 A g Sy O

aliedy ) wiedon g 4 IS (ragh onl sleatily

\KR3

Vo JLw /Y 0 louisf ¥ o0 590/ () o | S Cxio 4y it




Oy e 9§95 phol

5 Loyl plp o ) beekl oSk 2l 5 025

(Teece, 2018) w5 Laa> wyom Sl
‘Mw‘éméoo&b@aum)od&sfé)lmw
Sl oSS g j9mes,5ld ol L alold culasl)l Jow
a ol bas gk Syl slccll a5 Jl> 0 o)l
Cao G digo ,0 bay slacaild 4 jlas pgo .o Slas
o357 iy 3 00d Slkas (el 0, Gluiiy 5 gyl 3
5 1o 0 00 (ool glojle sla Jos Olsreas culild
Slas ) Joo pgu loads oD 50 milin oy S5l
Slge ulf“'\“su-'-‘l-’ 2 JeS Glal ses e plis ragh

D9 sdumin (el el 5 adgi ylicabs)

Ry sbowely ) -0

G lwdiodigh £, alats oS ol cpl Lol sl ¢l o 5l
«CoblB Bl jasady aSh ans €558 ol
o 1y 0 Camsg Wb lojle (6,108 Lo p 51 s L]
Slojgn 45 WIS (pgas (oal) aldi g o)l Joe 05>
SRS Ngw u...ol.: oy slasls g adgr Blanl L1y asljqlid
=55 Sigsl asmg (oo SeS LSl sl
WadS g adg slaools (gilws luilisl wols g awlys
&lp 0,55 5b sladil> sl g el 5L slaos!,d >1,bsL

Joe J agitans 85 aitn S8l daoiyy 5| (s,50k
g oo gzl Pl
Az )bSs ool (glere drwgi «Sby (S oS L o
Sl ol Judow g aslin iy (6,00 (ool (il Wlgs oo
a8 e boagl ololadl ol Ll S coei |, ol
4 bosls b wisd (b cudsS JpuS 5 oy (LS
L e bl copmizman gl bows et S proas

Vo0

Jcelb (Miiller et al., 2018; Sony & Naik, 2020)
e S g ogdle Jo2i sl olpl ()5 S8 0
slghie L obosly giluSKalee aalby wil,gls
S 5 Sledbl g p5ld b )l 5 adss 5l eglins
O s ke cuaS (plpls ol sage o |y coalS

Sl Jo25 (60 paly ol )b sl Lise gsaxly
Jbeous & les dguaS 45 0S| o apls laadl ¢ sl o o
S dgazme 1) (59l (sblye Wlgi oo yiS plp 0 Ceaglie
Sl 03 Baae 13l g oald lgus 3| oS 5 WSy )5 G
ST € ysld b bl o3 all Kool oSS azes oy
35,00 05T (6508 B ko 5| G o g 2595 e
Olallas 8- sloix] slaailel luol b gy y oo
(Sonyetal.,2021) coul 5 ilo >+ Cniio (g jlooly Coddge
Lg)l.o:_n Sladlas b o )smoo‘.b slealls Oy A
Wang et al., 2016; Frank) ol 155l aiadse ails |l
shoesls oyl e o plis yol> Juw Lol (et al., 2019
oo Jlasl wols jogy slazel bl 0l oo 00 by an
oil38l gy cm il pmonal alas o Jdow 28 5 108 g baaslol
By yai g ool JleSs ey ojgils b by S sl
Dgd 0 oo Hlojle aiadier 4y logy) ¢ gomanal 0 )18
oS 08 o 05T 3 Sllee 5 ol slacall Coonl
sl B ghie ol g colis 5l wlb iledbezs
Sy Ol Lgm &5 alagtagl b az (ol 09 plox]
S| GaoR &Jloo; ) ‘) ¥ Cxio élbé)sl;.é 9 ul)
sl ole ol S 9,5 Cais o (Buer et al., 2018)
P 5l Sl laebl ColilE g Bl S s
La locadld lais (sldail 5 6 ,uS0b am ccolys jo S
N O - Y ST SRR IUV] FRRCONIY- S U IWEN CL g S VOX W




Management

GO o> V=0

diegh Adel A g0yl JIAF ol ol Lol e
bl m Glojed drwgi s 31 ()S Caio o
Sl (Fobol (Js5 (s 0y 5 (oiz 19,35 o0 Slosls
S ekl ) Slejle Bkl 5 65k 5 Slles
RO Wl se Sy 5 cind 5 il e JoSo e
Iy Gslwdindign @Bldrws Joe i dgaze |y olal plw
gl Sasaily asliyy S @y Sledlbl (g5l o S
Crels 030255 ity e (sl 08 oo iy o33l Slojl
goold o aiwe) wilsd oo (69,509, (i « S Caio
Olimedsl ColblB cceaS Gl e wil B S 4 (6,9l
Il Caze cnlpliy 33le pal 8 1) el (sl 5 0y
Sed )b jlasly (Jbuzms Slpeas Oliee 5l & dieden oy
ol (530Sl g (Seles (550l glp lejle

Bgbse b wl g g Gl s ,5l8

oy n oy iz sl 5l Wl oo J920 (5 mnl) 09,518
ool ool g |y mlbee parass g 00,5 (6 S el Jlums
A5 Colan g0l g Sldes

ousy| G i g5 yamo g LEydguze ¥ -0

ol 558 Sy 5 St A asllhe Sy sl ol
bl sl s )] pren o] Ban ol il
Lo oslil Ll aslice gulio (6l wilgi oo on oplulis
A8 slalaze )3 Sl (S 32 Caglyl 9 059 Lol sl
o 5o Joe sl ple Ly, crizren il glie
59 99 oo Slpadion Cwl 0uis yeesl e O jgods asllas
anwgi Joo glac Ll gsly Gromin Gelide coan] Sl
0593) )il S¥olas (g3le oo b olal (e Lsly, ol
9 Ol Y9 (pordioyh wile (mlio )3 Jow 5 998
DS )18 aslie 0,90 Sl Cono FaiiS el ple
WodsS Wil @bty n o glac bl o)
5 el )l 5 s pdyllan (65,51 (5590 0 «lides

DS Sopbsy 1y Jae (ot Rl wlg e

Ve

Vo JLw /Y 0 louisf ¥ o0 590/ () o | S Cxio 4y it




RUL S PN Rev S 00

&lw

Bag, S., Gupta, S., & Kumar, S. (2021). Industry 4.0 adoption and sustainable development: A systematic lit-
erature review and future research agenda. Technological Forecasting and Social Change, 163, 120406. https://
doi.org/10.1016/j.techfore.2020.120406

Braun, V., & Clarke, V. (2021). One size fits all? What counts as quality practice in (reflexive) thematic analy-
sis? Qualitative Research in Psychology, 18(3), 328-352. https://doi.org/10.1080/14780887.2020.1769238
Buer, S. V., Strandhagen, J. O., & Chan, F. T. S. (2018). The link between Industry 4.0 and lean manufactur-
ing: Mapping current research and establishing a research agenda. International Journal of Production Re-
search, 56(8), 2924-2940.

Creswell, J. W., & Poth, C. N. (2018). Qualitative Inquiry and Research Design: Choosing Among Five Ap-
proaches (4th ed.). SAGE Publications.

Frank, A. G., Dalenogare, L. S., & Ayala, N. F. (2019). Industry 4.0 technologies: Implementation patterns in
manufacturing companies. International Journal of Production Economics, 210, 15-26.

Gokalp, E., & Martinez, V. (2021). Digital transformation capability maturity model enabling the assessment
of industrial manufacturers. Journal of Manufacturing Technology Management, 32(5), 999-1020.

Lee, J., Bagheri, B., & Kao, H. A. (2015). A cyber-physical systems architecture for Industry 4.0-based manu-
facturing systems. Manufacturing Letters, 3, 18-23.

Lawshe, C. H. (1975). A quantitative approach to content validity. Personnel Psychology, 28(4), 563-575.
Mittal, S., Khan, M. A., Romero, D., & Wuest, T. (2018). A critical review of smart manufacturing and Indus-
try 4.0 maturity models. Journal of Manufacturing Systems, 49, 194-214.

Miiller, J. M., Kiel, D., & Voigt, K. I. (2018). What drives the implementation of Industry 4.0? Sustainability,
10(1), 247.

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic analysis: Striving to meet trust-
worthiness criteria. International Journal of Qualitative Methods, 16, 1-13.

Polit, D. F., & Beck, C. T. (2006). The content validity index: Are you sure you know what’s being reported?
Research in Nursing & Health, 29(5), 489—497.

Schumacher, A., Erol, S., & Sihn, W. (2016). A maturity model for assessing Industry 4.0 readiness and ma-
turity of manufacturing enterprises. Procedia CIRP, 52, 161-166.

Sony, M., & Naik, S. (2020). Critical factors for the successful implementation of Industry 4.0. Production
Planning & Control, 31(10), 799-815.

Sony, M., Antony, J., McDermott, O., & Garza-Reyes, J. A. (2021). An empirical examination of benefits,

VoV




Management S e

challenges, and critical success factors of Industry 4.0 implementation. Total Quality Management & Business
Excellence, 32(7-8), 741-767.

Teece, D. J. (2018). Business models and dynamic capabilities. Long Range Planning, 51(1), 40—49

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. Strategic Man-
agement Journal, 18(7), 509-533.

Tortorella, G. L., Giglio, R., & van Dun, D. H. (2021). Industry 4.0 adoption as a moderator of the impact of
lean production practices. International Journal of Operations & Production Management, 41(6), 860—886.
Vial, G. (2019). Understanding digital transformation: A review and a research agenda. Journal of Strategic
Information Systems, 28(2), 118—144.

Wang, S., Wan, J., Li, D., & Zhang, C. (2016). Implementing smart factory of Industry 4.0: An outlook. Inter-
national Journal of Distributed Sensor Networks, 12(1), 3159805.

Warner, K. S. R., & Wéger, M. (2019). Building dynamic capabilities for digital transformation. Long Range
Planning, 52(3), 326-349.

Bag, S., Gupta, S., & Kumar, S. (2021). Industry 4.0 adoption and sustainable development: A systematic lit-
erature review and future research agenda. Technological Forecasting and Social Change, 163, 120406. https://
doi.org/10.1016/j.techfore.2020.120406

Braun, V., & Clarke, V. (2021). One size fits all? What counts as quality practice in (reflexive) thematic analy-
sis? Qualitative Research in Psychology, 18(3), 328-352. https://doi.org/10.1080/14780887.2020.1769238
Buer, S. V., Strandhagen, J. O., & Chan, F. T. S. (2018). The link between Industry 4.0 and lean manufactur-
ing: Mapping current research and establishing a research agenda. International Journal of Production Re-
search, 56(8), 2924-2940.

Creswell, J. W., & Poth, C. N. (2018). Qualitative Inquiry and Research Design: Choosing Among Five Ap-
proaches (4th ed.). SAGE Publications.

Frank, A. G., Dalenogare, L. S., & Ayala, N. F. (2019). Industry 4.0 technologies: Implementation patterns in
manufacturing companies. International Journal of Production Economics, 210, 15-26.

Gokalp, E., & Martinez, V. (2021). Digital transformation capability maturity model enabling the assessment
of industrial manufacturers. Journal of Manufacturing Technology Management, 32(5), 999-1020.

Lee, J., Bagheri, B., & Kao, H. A. (2015). A cyber-physical systems architecture for Industry 4.0-based manu-
facturing systems. Manufacturing Letters, 3, 18-23.

Lawshe, C. H. (1975). A quantitative approach to content validity. Personnel Psychology, 28(4), 563-575.
Mittal, S., Khan, M. A., Romero, D., & Wuest, T. (2018). A critical review of smart manufacturing and Indus-

try 4.0 maturity models. Journal of Manufacturing Systems, 49, 194-214.

VEF Sl /1Y + 0 ylocisl Foo 598/ oo ) S Carins 4y i VoA




RUL S PN Rev S 00

Miiller, J. M., Kiel, D., & Voigt, K. I. (2018). What drives the implementation of Industry 4.0? Sustainability,
10(1), 247.

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic analysis: Striving to meet trust-
worthiness criteria. International Journal of Qualitative Methods, 16, 1-13.

Polit, D. F., & Beck, C. T. (2006). The content validity index: Are you sure you know what’s being reported?
Research in Nursing & Health, 29(5), 489—497.

Schumacher, A., Erol, S., & Sihn, W. (2016). A maturity model for assessing Industry 4.0 readiness and ma-
turity of manufacturing enterprises. Procedia CIRP, 52, 161-166.

Sony, M., & Naik, S. (2020). Critical factors for the successful implementation of Industry 4.0. Production
Planning & Control, 31(10), 799-815.

Sony, M., Antony, J., McDermott, O., & Garza-Reyes, J. A. (2021). An empirical examination of benefits,
challenges, and critical success factors of Industry 4.0 implementation. Total Quality Management & Business
Excellence, 32(7-8), 741-767.

Teece, D. J. (2018). Business models and dynamic capabilities. Long Range Planning, 51(1), 40—49.

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. Strategic Man-
agement Journal, 18(7), 509-533.

Tortorella, G. L., Giglio, R., & van Dun, D. H. (2021). Industry 4.0 adoption as a moderator of the impact of
lean production practices. International Journal of Operations & Production Management, 41(6), 860—886.
Vial, G. (2019). Understanding digital transformation: A review and a research agenda. Journal of Strategic
Information Systems, 28(2), 118—144.

Wang, S., Wan, J., Li, D., & Zhang, C. (2016). Implementing smart factory of Industry 4.0: An outlook. Inter-
national Journal of Distributed Sensor Networks, 12(1), 3159805.

Warner, K. S. R., & Wiger, M. (2019). Building dynamic capabilities for digital transformation. Long Range
Planning, 52(3), 326-349.

Bag, S., Gupta, S., & Kumar, S. (2021). Industry 4.0 adoption and sustainable development: A systematic lit-
erature review and future research agenda. Technological Forecasting and Social Change, 163, 120406. https://
doi.org/10.1016/j.techfore.2020.120406

Braun, V., & Clarke, V. (2021). One size fits all? What counts as quality practice in (reflexive) thematic analy-
sis? Qualitative Research in Psychology, 18(3), 328-352. https://doi.org/10.1080/14780887.2020.1769238
Buer, S. V., Strandhagen, J. O., & Chan, F. T. S. (2018). The link between Industry 4.0 and lean manufactur-
ing: Mapping current research and establishing a research agenda. International Journal of Production Re-

search, 56(8), 2924-2940.

)44




Management S e

Creswell, J. W., & Poth, C. N. (2018). Qualitative Inquiry and Research Design: Choosing Among Five Ap-
proaches (4th ed.). SAGE Publications.

Frank, A. G., Dalenogare, L. S., & Ayala, N. F. (2019). Industry 4.0 technologies: Implementation patterns in
manufacturing companies. International Journal of Production Economics, 210, 15-26.

Gokalp, E., & Martinez, V. (2021). Digital transformation capability maturity model enabling the assessment
of industrial manufacturers. Journal of Manufacturing Technology Management, 32(5), 999—-1020.

Lee, J., Bagheri, B., & Kao, H. A. (2015). A cyber-physical systems architecture for Industry 4.0-based manu-
facturing systems. Manufacturing Letters, 3, 18-23.

Lawshe, C. H. (1975). A quantitative approach to content validity. Personnel Psychology, 28(4), 563-575.
Mittal, S., Khan, M. A., Romero, D., & Wuest, T. (2018). A critical review of smart manufacturing and Indus-
try 4.0 maturity models. Journal of Manufacturing Systems, 49, 194-214.

Miiller, J. M., Kiel, D., & Voigt, K. I. (2018). What drives the implementation of Industry 4.0? Sustainability,
10(1), 247.

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic analysis: Striving to meet trust-
worthiness criteria. International Journal of Qualitative Methods, 16, 1-13.

Polit, D. F., & Beck, C. T. (2006). The content validity index: Are you sure you know what’s being reported?
Research in Nursing & Health, 29(5), 489—497.

Schumacher, A., Erol, S., & Sihn, W. (2016). A maturity model for assessing Industry 4.0 readiness and ma-
turity of manufacturing enterprises. Procedia CIRP, 52, 161-166.

Sony, M., & Naik, S. (2020). Critical factors for the successful implementation of Industry 4.0. Production
Planning & Control, 31(10), 799-815.

Sony, M., Antony, J., McDermott, O., & Garza-Reyes, J. A. (2021). An empirical examination of benefits,
challenges, and critical success factors of Industry 4.0 implementation. Total Quality Management & Business
Excellence, 32(7-8), 741-767.

Teece, D. J. (2018). Business models and dynamic capabilities. Long Range Planning, 51(1), 40—49.

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. Strategic Man-
agement Journal, 18(7), 509-533.

Tortorella, G. L., Giglio, R., & van Dun, D. H. (2021). Industry 4.0 adoption as a moderator of the impact of
lean production practices. International Journal of Operations & Production Management, 41(6), 860—886.
Vial, G. (2019). Understanding digital transformation: A review and a research agenda. Journal of Strategic
Information Systems, 28(2), 118—144.

Wang, S., Wan, J., Li, D., & Zhang, C. (2016). Implementing smart factory of Industry 4.0: An outlook. Inter-

VEF o /1V 0 5Lacisl o0 590/ oyl o Sy Crivs dg i AR




RUL S PN Rev S 00

national Journal of Distributed Sensor Networks, 12(1), 3159805.

Warner, K. S. R., & Wiger, M. (2019). Building dynamic capabilities for digital transformation. Long Range
Planning, 52(3), 326-349.

Developing an Organizational Capability Model for Managing the Strategic Transition to Smart Manufactur-
ing in Rubber-Industry Supply-Chain Supporting Industries: A Qualitative Study of Iran Carbon Company
Asghar Rashnoodi*1 , Afshar Fatolahi2, Bakhtiar Razani 3

Department of Business Management, Faculty of Economics and Management, Khorramshahr University of
Marine Science and Technology, Khorramshahr, Iran

PhD, in International Relations, Islamic Azad University, Tehran, Iran

PhD in Oil and Gas Economics, Islamic Azad University, Tehran, Iran

Corresponding Author: Email:Asghar.rashnoodi@gmail.com

\RR







Management

Developing an Organizational Capability Model for Managing the Strategic
Transition to Smart Manufacturing in Rubber-Industry Supply-Chain
Supporting Industries: A Qualitative Study of Iran Carbon Company

Asghar Rashnoodi” , Afshar FatolahiZ, Bakhtiar Razani?
1- Department of Business Management, Faculty of Economics and Management, Khorramshahr University of Marine Science and
Technology, Khorramshahr, Iran
2- PhD, in International Relations, Islamic Azad University, Tehran, Iran

3- PhD in Oil and Gas Economics, Islamic Azad University, Tehran, Iran
*Corresponding author Email: Asghar.rashnoodi@gmail.com

Abstract

Smart manufacturing in supply-chain supporting industries requires more than the deployment of digital technologies; it
depends on organizational capabilities that enable firms to direct, absorb, integrate, and sustain technological change. This
study developed an organizational capability model for managing the strategic transition toward smart manufacturing in Iran
Carbon Company, a strategic raw-material supplier to the rubber industry. A developmental qualitative design was adopted.
Semi-structured interviews were conducted with 15 managers and experts selected purposively from production, informa-
tion technology, process control, project management, and organizational development functions. Data were analyzed using
reflexive thematic analysis in MAXQDA. The analytical process moved from 286 initial codes to 47 sub-concepts, 24 basic
themes, five organizing themes, and one overarching theme. The preliminary model was subsequently reviewed by 12 inde-
pendent experts. The overall mean importance score was 4.66 out of 5; the mean content validity ratio was 0.80, the content
validity index was 0.93, and overall expert agreement reached 92.3%. The final model integrates five capability domains:
strategic and transformational leadership, human and cultural capabilities, data-driven and technological capabilities, process
and operational capabilities, and organizational learning and adaptation. The findings indicate that smart manufacturing in
the carbon black industry is best understood as a dynamic organizational transformation rather than a stand-alone technology
project. Digital technologies create operational value only when aligned with strategy, workforce capabilities, trustworthy
data, redesigned processes, and continuous learning mechanisms. For rubber-industry supply chains, developing these ca-
pabilities can support more reliable process control, product consistency, production reliability, and supply continuity. The
model offers a context-sensitive basis for capability-gap assessment and for designing phased smart-manufacturing road-
maps in process industries supplying critical materials to downstream manufacturers.
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