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This study aims to design a comprehensive digital transformation model based on
sustainability-driven innovation within the food packaging industry. The research
follows an interpretivist philosophy with an inductive approach and is categorized as
applied-developmental. Data were collected through semi-structured interviews with
20 academic and industrial experts selected via purposive and snowball sampling until
theoretical saturation was reached. The qualitative phase was analyzed using thematic
analysis through MaxQDA 20 software, with reliability confirmed by Holsti’s
coefficient (0.717) and Cohen’s kappa (0.659). The interrelationships among
constructs were later modeled using Interpretive Structural Modeling (ISM) and
analyzed via MicMac software. The findings revealed that Level 7 components—
“business resources,” “digital transformation leadership,” and “digital/sustainable
foresight”—were the most influential, affecting Level 6 (“digital/sustainable
innovation strategies”). These, in turn, influenced Level 5 components—“adoption of
advanced technologies,” “key digital/sustainability capabilities,” and “employee
digital experience.” Intermediate levels included “a novel perspective on packaging
processes,” “improvement of sustainable packaging performance,” and “design of
innovative food packaging,” which affected Level 3 constructs such as “alignment of
digital/sustainability innovation strategies” and “business sustainability in the digital
era.” Ultimately, all factors led to enhanced “digital/sustainable customer experience”
and the final “outcomes of digital transformation based on sustainability-oriented
innovation.” The study concludes that digital transformation in food packaging
industries is inseparable from sustainability-oriented innovation. Integrating new
digital technologies with sustainable innovation strategies enhances economic, social,
and environmental performance, leading to higher productivity, reduced waste,
improved public health, and long-term competitive advantage.

Keywords: Digital transformation, sustainable innovation, food packaging, sustainability,
interpretive structural modeling (ISM)
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Extended Abstract

Introduction

Digital transformation has emerged as a strategic necessity across industries, reshaping business
models, supply chains, and customer engagement practices (Adama & Okeke, 2024). In the food sector,
where packaging serves as both a functional and communicative component, the intersection of digital
transformation and sustainability has become a major focus of innovation. Sustainable packaging not only
minimizes environmental impact but also enhances brand value and consumer trust (Rejeesh & Anto, 2023;
Trinh et al., 2023). As global supply chains evolve, the demand for intelligent, eco-friendly, and digitally
enabled packaging systems has increased, driving organizations to integrate sustainability-based
innovation within their digital transformation agendas (Yao et al., 2024).

Food packaging has traditionally been defined by its protective and logistical functions, yet its role
has expanded into marketing, information communication, and sustainability representation (Rusta et al.,
2021). Sustainable packaging emphasizes resource efficiency, recyclability, biodegradability, and reduced
carbon emissions (Liu et al., 2023). Recent technological advancements—such as smart sensors, machine
vision, and blockchain—enable packaging systems that enhance product traceability, optimize resource
use, and ensure consumer safety (Polyakov & Gordeeva, 2020). In this context, digital transformation serves
as both a catalyst and an enabler of sustainability-driven innovation (Alipour et al., 2021).

The interplay between sustainability and digitalization reflects the dual imperative facing modern
organizations: improving operational efficiency while aligning with environmental and social goals
(Kargar Shouraki et al., 2022). Studies emphasize that digital sustainability competencies among business
leaders are key to achieving the goals of Industry 4.0 (Bemani, 2023). Moreover, innovation strategy acts
as the bridge between technological adoption and value creation, ensuring that digital transformation
initiatives contribute to long-term competitiveness (Carrasco-Carvajal et al., 2023; Koh Givi, 2022). Within
this framework, innovation is not merely a technological outcome but a holistic process that restructures
business capabilities and mindsets toward sustainability (Denicolai & Previtali, 2023).

In the food packaging industry, sustainability challenges are amplified by material constraints,
environmental regulations, and changing consumer preferences (Landaran Isfahani et al., 2023). Consumers
increasingly value packaging that aligns with ecological ethics, and their perceived value of sustainability-
oriented features directly influences their recycling behavior (Sobhanifad & Aliannegadi, 2021). Hence,
integrating sustainability principles within digital transformation processes has become a strategic
requirement rather than an option. Edible and biodegradable packaging innovations, as shown by
(Daniloski et al., 2021; Nair et al., 2023), demonstrate the potential of combining material science with digital
tracking technologies to build environmentally resilient systems.

However, sustainable digital transformation requires more than technological adoption. It demands
leadership vision, organizational readiness, and systemic innovation (Habibi & Afridi, 2021). As (Adama &
Okeke, 2024) argues, digital transformation should be understood as a cultural and strategic evolution
rather than a purely technological process. Leadership in digital transformation provides the strategic
foresight necessary to align resources, technologies, and stakeholder interests toward sustainable
innovation (Negara et al., 2024).

Despite global interest in sustainable digitalization, research in developing economies remains
limited, particularly concerning the food packaging industry. While Western studies focus on circular

economy models and eco-innovation, the Iranian food packaging sector continues to face structural and
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managerial constraints. As highlighted by (Hendijani & Norouzi, 2023), digital integration in supply chains
enhances organizational resilience and responsiveness, yet its application in Iran’s food sector remains
fragmented. The current study addresses this research gap by designing a Digital Transformation Model
with a Sustainability-Based Innovation Approach tailored to the food packaging industry.

The model aims to explain how digital foresight, innovation strategy, and technological capability
collectively influence sustainable outcomes in packaging. By merging interpretive structural modeling
(ISM) and thematic analysis, this study contributes to the theoretical understanding and practical
implementation of sustainable digital transformation in one of the most resource-intensive sectors of the
economy.

Methods and Materials

This study adopted a qualitative, interpretivist philosophy with an inductive approach, focusing on
understanding expert perspectives on digital transformation and sustainable innovation in the food
packaging industry. The research was applied-developmental in nature and non-experimental in method.

Participants included 20 experts—10 academic scholars in management and marketing and 10
senior managers from Iran’s food industries—selected through purposive and snowball sampling until
theoretical saturation was achieved. Data collection was conducted through semi-structured interviews
and a decision-matrix-based questionnaire.

Thematic analysis following Attride-Stirling’s (2001) framework was employed using MaxQDA
20 to extract basic, organizing, and global themes. Reliability of coding was confirmed using Holsti’s
method (0.717 agreement coefficient) and Cohen’s Kappa (0.659). To validate construct relationships and
develop the structural model, Interpretive Structural Modeling (ISM) and MICMAC analysis were applied.
Internal consistency reliability reached 0.815, indicating high reliability.

Findings

Data analysis resulted in 210 initial codes that were grouped into 61 basic themes and 14 major
themes. The final structural model revealed a seven-level hierarchy.

Level 7 (the most influential) included Digital/Sustainable Foresight, Digital Transformation
Leadership, and Business Resources. These foundational factors directly influenced Level 6—
Digital/Sustainable Innovation Strategies.

Level 6 influenced Level 5, comprising Adoption of Advanced Technologies, Key
Digital/Sustainability Capabilities, and Employee Digital Experience.

Level 4 included New Perspectives on Food Packaging Processes, Improvement of Sustainable
Packaging Performance, and Design of Innovative Food Packaging, which together enhanced Level 3
components—Alignment of Digital/Sustainable Innovation Strategy and Business Sustainability in the
Digital Era.

Level 2 focused on Enhanced Customer Experience (Digital/Sustainable), while Level 1
represented the Outcomes of Digital Transformation, encompassing higher productivity, eco-efficiency,
and digital differentiation.

ISM and MICMAC analyses revealed that the top three drivers—Digital Foresight, Leadership,
and Business Resources—had the highest influence scores, while customer experience and transformation
outcomes were the most dependent variables. This structure indicates a top-down dynamic where strategic
and technological capabilities cascade to operational and experiential outcomes.
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The MICMAC matrix further categorized the components into two dominant clusters:

o Independent drivers: foresight, leadership, resources, innovation strategies, and technology
adoption.
o Dependent variables: sustainability, customer experience, and transformation outcomes.

This distribution demonstrates that leadership-driven foresight and innovation strategies determine
the pace and depth of digital transformation in sustainable packaging.

Discussion and Conclusion

The proposed model highlights that successful digital transformation in the food packaging
industry depends on synergizing three dimensions: strategic foresight, innovation capability, and
sustainability orientation. The presence of digital leadership at the upper level underscores that
transformation is not merely a technical shift but an organizational reconfiguration aligned with long-term
sustainability goals (Adama & Okeke, 2024).

The strong link between innovation strategy and sustainability performance supports the view that
innovation serves as a mediating mechanism through which digital transformation achieves environmental
and social impact (Carrasco-Carvajal et al., 2023; Koh Givi, 2022). This relationship reflects the argument of
(Denicolai & Previtali, 2023), who found that innovation-oriented leadership accelerates digital
transformation execution by integrating managerial and technological processes.

Findings also align with (Alipour et al., 2021), demonstrating that digital transformation can
reinforce corporate sustainability by integrating value creation and strategic renewal. Similarly, (Kargar
Shouraki et al., 2022) emphasized the role of digital competencies in driving sustainable industrial
innovation, confirming the structural dependencies observed between foresight, strategy, and
technological implementation in this model.

The results confirm that digital technologies—such as Al, IoT, and advanced analytics—act as
operational enablers for sustainable innovation (Polyakov & Gordeeva, 2020; Yao et al., 2024). By embedding
these technologies into packaging processes, organizations can optimize materials, reduce waste, and
enhance transparency. These outcomes are consistent with global trends reported by (Hendijani & Norouzi,
2023), where digital integration improved supply chain performance and resilience during crises.

Furthermore, sustainable packaging innovations (e.g., biodegradable and edible materials)
represent an intersection of technological advancement and environmental responsibility (Daniloski et al.,
2021; Nair et al., 2023). Studies by (Trinh et al., 2023) and (Rejeesh & Anto, 2023) have demonstrated that
integrating smart materials and digital sensors in packaging enhances recyclability, consumer engagement,
and brand differentiation—findings mirrored in the present model.

The inclusion of customer experience as an outcome variable highlights that digital transformation
extends beyond internal efficiency toward consumer-centric sustainability. This aligns with (Sobhanifad &
Aliannegadi, 2021) and (Rusta et al., 2021), who emphasized the psychological and perceptual impact of
innovative packaging on customer trust and loyalty. Similarly, (Landaran Isfahani et al., 2023) showed that
consumers’ perceived value of sustainable packaging directly influences their behavioral intentions
toward recycling and reuse, a key insight supporting the model’s final stage of transformation outcomes.

The research thus establishes a comprehensive theoretical link between innovation-driven
digitalization and sustainability in food packaging. Digital transformation acts as the structural backbone,
innovation strategy as the driving mechanism, and sustainability as the ultimate outcome. This integrated
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framework responds to the urgent need for adaptive, eco-intelligent systems capable of addressing global
sustainability challenges in food production and distribution (Negara et al., 2024).

In conclusion, the model advances the understanding of how leadership, resources, and strategic
foresight collectively drive sustainable digital transformation. It highlights the multidimensional nature of
innovation in the digital age and provides a blueprint for aligning technological progress with ecological
and societal well-being. The implications extend beyond the food sector, offering a foundation for other
industries seeking to balance digital modernization with environmental stewardship.

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

MAN

PUBLISHING INSTITUTE

alxo colusg

allie dzesy )b
VEY 00 VY )b 0 oads il po V=YY amao F o)l F 0,90
VEeF 20,98 YY &b 0 oo 23lo
VE-F 20,98 Ve 2o b 0 oad aidppdy

VEF e ) ol o oad piita

9 31 g S0 oo g (3T 5 40 (559 9SS

AT 355999
)
3 Bl s e

TECHNOLOGY TN ENTREPRENEURSHIP

Yo -ABAD ¢ Seig Sl sLLs

Gaims aluo 5o (55l

6-:‘.&.9 b‘g.o

1l oo 538198 0,509, b Jlinzss Jogxi Jow (21 yb

A . %Y B ) .. . Z-
6800 Lo joasme LT ogls Lo ) doore a9 NS0 (o5 850

Oyl Blase codll o1 ol&iils (Blas axly (55515555 Cu e (6 558 (Gl .\

Oyl eyBlas (oMol l5T olEils ¢y Blad axlg ey pae 05,5 ¢ Luils ¥

Oyl Blas o codlul o131 ol&ils (HBlas azly ( S ,5L Cy yroe 09,5 JLazils ¥

smrdavoodi@ut.ac.ir :J giwws odiuws g5 JuwosI”

ol

Alie oledsl

Sty Cxio 53 5k n e sl 2%usy b Sl Jo sl ey o (b el Sae
lanugi-o )5 «Bam a5l g ALl ki 9,505, » (e (Aals Sl pE g el (2158 g
5 Maddd D jgody Saio g LRI GE S 5l e Ve b ail Lo ledes sbhdaslas )bl bosls .ol
Rles 5 () Gyade Jelod (39, b (a5 sloools Jolowi sy (6585 gLl a4 b w5l )5 (B palslS
o ye o 0 4l (50%) 2T GUIS 5 (IVVY) dsr by, b baesls oLl 2,8 lxMaxQDA Y-
s U g el Wl oy Laly, « MICMAC 3310 5 g ISM) (g ppmniie g i Lo 5 ldino 51 oozl b cany
5 € Jlizns Joo5 (g md P & geanS mbi? Jolds piin mhaw sloadlge a5 ols las boasdl.ays 5 7l sl
6915 Sl in ot a5 33l Jae 0, )“'\fﬁl‘ O (i Glalyf Jzs (5,00 D
GlS ool g o sl xS, el jsbar 55 gl (nl WS ST lal bz
& g S Jals Jae Glos abans )l 8l ooy o o €SS Sl 0,29 5 larlyl Stz
@blyer 2 &5 sies «algly slaganain (B> 5 €anatia lul sleo,Sles 35 wlaaiy] b
Wy ogu? @ badlge poled (aled 5o WIS H Lz pae jo Bsees glul 5 Jluzms slagil il
Wgdsn st €Il e 69158 0,5, b ez J528 lasely (s 5 Oluull ez s ke
Gi5 BBl sl o e olge ganaiey mlio o s S o arope oLty ek
) hemacs 5 slonzl wsolatdl gl wlgi oo ailsls slaglinl b cng Glog)sld S 5 o
D9 (oages Ceadl Sgap 9 Dluls RalS (01 B (590 e Sl 4 e g S 9

=yl o (il Jho o5 )l o e Slie (subding UL y5ls Sz s 1o Slguals

o goi

ol 293

Ao () & Sliciasl 09205
Sezte S (39l G50 MSTjpe (o 5
b (VFF) L e cggls 5 o,
e 6315 0,50, b s Jomo Joe
(sl dlge ganai mlio 5 gl 2

Sl o s 5 IS0 sl
A-YY ()F

i ol Ll i> olas V- F ©

CrossMark

Al ol il ol oo 4 Blate

2165 b Bllas 5T i s &yy oy
el a8 5 & 50 (CC BY-NC 4.0)



https://www.journaltesm.com/
http://creativecommons.org/licenses/by-nc/4.0
https://www.journaltesm.com
https://orcid.org/0009-0001-3223-1546
https://orcid.org/0000-0003-2347-7154
https://orcid.org/0000-0002-2751-0321
http://creativecommons.org/licenses/by-nc/4.0
https://portal.issn.org/resource/ISSN/3041-8585

m VFeF (om0 )lod 3Lz 0593 oS3 31yl o ko g (0 1,15 50 (SGIgisS Oy 9 33550 (o 4

PUBLISLING INSTITUTE.

Ok szl g S weslail sl 5555 0 (sl sbvony 5l (o ol 4 3l ans 3 Jlizms Joo5
S8, 5 il leo iy S geinS (slagSIl asly el oaid apyloles jo ail gl Ol s 4 o LiSas (Jeow opl gl oo sl
4 (o Caio ohgh 5 2le mlio ( al s o> s (Adama & Okeke, 2024) coul 05,5 o,8050 55 1, BosS S a0
sheatinn s sBaZads sl o0 (gm 311, )13 Vg nl 8l o i Sl e 8 el 00205 Gl IS 51 (S e
03> Ggw 53515 5 srluly S, sl Jlzms lac )l Sl S e S a ]y Laplojle Gl dnng G 4 £S5 > S50
(Alipour et al., 2021) el
(Rusta et al., 2021) cwl gyin 4,00 10 aiS s Jole g Wy oz andiug @dly 10 Ded 0 Cgmie 00T pan
poris gy0ml 5l anil Ll jee 50 s jlasee DLl g (g)lal Jgol b cgolaidl 5 sbla> o SIS 1ogdle Wb (g sbdgamaing
(Trinh et al., 2023) col ous 7yl 213 mlio o Jozo uudS sl s 51 (SO lsasay sl guana,

B>y i b g cldll el (Oluls malS s jlass b5k lge sl solaiul glixe 4 (gaiaiay o s Il
Copde ,0 OIS eesls g Ll cipil ( egias igr wiile Jlious slas gl sl eolatnl s Oldlhe ;o .ol Jypame yoe
Slaal 4 oliws gl ailygld s3le s (Jlusus Jeoo (Liu et al., 2023) ol 00525 Sl 6)5ls5 sl lojb pme cgdimaing
Kargar ) acisy sgup 1, (olois! cadlus § S guame CatS alie o,l5 aiilgs co baglejle o)1 33,k 5145 oS oo ol,8 Il drwgs
(Shouraki et al., 2022

o U pl by s 5 95 ke @9y (08 G2l sladle 5o b G Sl S92 pothe ()b Sl
S50 L9 5 el il jgld gilug 5l 518 Jlizms Jezo wlEass ol jo (Habibi, 2015) 6,5 095 4 (g pauepllas o oo,
gl a3 G s Joo0 5 3288 s 4 (Habibi & Afridi, 2021) Wi 0 o3, 1, bplosle jo g ke 5 SOl ( SKin )8
&S o jgmmensls g dieddsn oles S A s Cardg 5l ) Glosle B sl o oo 0 1y (S0 pae g (Sladl il j5ld slal a5 ol
(Adama & Okeke, 2024)

G2l g o0,Ses ot gl i)l Slaceo b (gt 035 5o gty Jlumms slas skl esliiul (ol mlio )
@ Ladigr gbd Kz g Lail oozl opiile ol s, 9ld (Polyakov & Gordeeva, 2020) cuwl 05,5 slow] daoracans ; &l !
Yao et) oS 8 g Gl 5,00 Ojg0a 1) adgl slae B ras i 5 Jgame (el (g CoaS U aias o o)l agylojle
Elkhattat & Medhat, ) cel oot Js05 555755 5 ) BB (61 6y 40 Slbos B o ol G 5l oty s o (al., 2024
2022

Gk 5 col sls @y S0 09 (Brre Jbumms 5o Lol ssise Olsie 4 sl g slagiegl Slasl
Bemani, ) Q)LM:LSA ﬁ,_al)_e |) 003)'é| L)’“"))‘ w‘)ﬁ‘ 9 l.&b.\.u‘)ﬁ C}Lo‘ o d> Sleos 9 UY}»A.?LA dl? u&a‘ sJL...Ju\) 6bd)su 6,.5}54.:
oS Sl 0 ST 5 sl cldllas o sl (Glanwgs 8,515 03l oSl 8L LS 5 y5les e Jlusms Jemo 508 olo 40 (2023

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

SIS Olgo (gasaiuy gbuo )0 5ylly 2 sine (33T 25K b Jbmd Joxi Juo o> 15k

PUELISLUNG INSTITUTE

Denicolai & Previtali, ) s¢i oo wgume by slo,lil 10 o)lul 5 0B) Coje a4 olitws sl odS lale (Jlusus s )4ls
(2023

SFll (nl e polas Glaolians (lul 52 S oo (st g8 o)l BB sl ) Olesle O S e ‘6)5]95 S5 !
(Koh Givi, 2022) asb «ail,ls o 0 (5531 9 € 3LasST 6,519 JoSo 3,09, 99 p (s 5 Hlojlo S (5551 il b Lol jom s
O 50 35310 55 )5 g waz lade g ags yslid sS4 (5l Sllee Lii> e b and oo Sl S 15 4 (5,55 (i
ailyglss o Slae 6l5,f carge lojls (5550l 5 i Cadyb b 5y5ls o3l ! (il jom a5 wlosls ()Lt Aalliyes slatgly b,
{(Carrasco-Carvajal et al., 2023) 555 oo Sowails 5,lb o

Sz Goyb 5l laglojle 058 o bty SgeS sladae (o 2lk @lp )lnl lsie 4 ouizen Jzws Joos
Adama ) wiiS Ja5 jgomecs e 5 diaidgn whlanio slaJos 1) 955 (it (gl i3l wiilgh oo ¢ 5o e (5557000000 5 a1 8
e golie <y yam el 5 (6550 S Gialil (el 0o St 4y yoeie W3 oo Ol peis l o 2l0E mlio o (& Okeke, 2024
555y 5 e g brar e el wodlis il corge diosls (Ko LSy g b Jazs Js55 «adls 4o .(Amini et al., 2023)
(Hendijani & Norouzi, 2023) 55,5 e ;3L slajls a

e ol ool Sptie anoss Jlo 53 (njgiS GIE lio 15 sty o5 3,10 55 525 alle o35 (sblse LS 4o
Kargar Shouraki et al., ) 355 oo (s ,lsly sl 5 plradlpns 5 Jbumms Sladl dyleyos SgeaS e 2lo sy lacysgame Lol
a e Wlgioe 6l laceslon b s Jso0 aliiadisn oS 5 aF Caul osls LS 5,hn (sloysiS 4o J ol b (2022
(Negara et al., 2024) 05 5 Sz 5 pdcold, il g golaidl b o,

ool 48" wilosls HLas b gy ol (6,5l 5 Jlumms Jso (ol pogie 99 LB alai e lon ol 45 (e Slge (gt
a7 RIBl g SYgams el G olge Srae (giludnr 4 WlBos anates » o)l g Sk s Jlizs slacs,gks
5,00 Sledlbl &l 5 S13E slge slud asis (o oboy Gl b aiedisn somaius (Yao et al, 2024) seis oo o\l i
(Rejeesh & Anto, 2023) cuwl ail sl o158l ool 5l slaiges 0SS pan 4

35 o0 0t oy g oo S La y aiile (ornibs Slse 5145 pdvcn P 9 (STt Gonaing 9,505, 550 S |
oyt b ganatus g4 ol (Daniloski et al., 2021; Nair et al., 2023) cl 00,5 Cdz 593 4 |y gloo S azg5 5 sl Jlu jo
s lacs 3l onizron igion Wy (solaizl s Gl 5 (slamatinss ST alS Crgo ( Seidly Slals Sials
(Trinh et al., 2023) oS ] sloaisS cpss (s by gt g5 (pl Sbo, g cuisS S ,0 ailes o

Jole gty g SYgama Jlul @la Shy 5l GBS B pae 0adiS )0 (b))l a5 wlesls lis (rizmes wux slajiagh
sl Jas e cron ,o (Landaran Isfahani et al., 2023) coul s jlae slo,lid; g cBb5L jo o8 Lie 4 LT bled jo oo
|y gl Slse yos a3 12 4z )3 5w (giluaiage 1) basaiuatiog wdgiil 5 6 slaen SL3L pras 2ilgiigo (pmals 0025 Il
(Alipour et al., 2021) s !5l

Sl algny wb plpae ol @lysld 6, KoanT 5 15wl gy pilie Jbuzms Js8 Bige iz (Slojle Jlaie ||
Jlazms K 3 olx] (Bemani, 2023) oS J1 85 osle  Jdaeduns ) 5 sloiz! goladl Glaal oyl 500 )5 g 5 gy Jlinzod

.(Danai Fard et al., 2021) stn Jg56 ol slojls i alos 5l Slojle slaanT s >1,bik g (LS5 4 ail,5ls slacs oo (540!



m VFeF (om0 )lod 3Lz 0593 oS3 31yl o ko g (0 1,15 50 (SGIgisS Oy 9 33550 (o 4

PUBLISLING INSTITUTE.

Gl ot oSl slagsyslis 5l eslinul b olié amlio 1o el 0oy (S LS, a5 wlools las 55 3l Slagiss
drgi i) ol ,o (Hendijani & Norouzi, 2023) wil axsls suites 536 6 lub 5 Jbo 0,Slee 5 Wlgi oo Slojlo (5 9l
2198 lge el 0,z 50 1, IS g slaiel (udlid Wl go ez S 5 (st g il Sl aiile Jizms oS slacoLis
(Sobhanifad & Aliannegadi, 2021) aas !5l

oS Jate 1y iy el b Lasas omaius sl (5 ie 4,28 Lol slaadlie 51 (SO ailygles (gomatus ( ob,lL oBays
Elkhattat & Medhat, 2022; Rusta et al., ) ail Sslos 30 b yiie (60,8ee 5 m3lis ol a3liyls, sboils b sl asb
OUT 55oly Galidl 5 (s mie iz jo (08, ! plsiear Wil oo anatay GBS (b a5 wlesls lis 2T glatags (2021
(Rejeesh & Anto, 2023) S i slal %«

olaidl axwgy Blaal gilubinlywn sy 600l sio)d lpl olde mlio o Jlasws Jsow i (M (g ISl Hlais 5l
slacs 3 51 6 F0 e (b lie Cudgazms g palll fok omez 0y 9zen Loy 4 4295 b 09 o e (amelen; g
(Amini et al., 2023; Shafiee et al., 2023) .S S5 adss o1 ¢ olae Cosal sgups 5 Wilgs co (gaiaing anl,8 o Jlisws

(595 AL s i3l i K Byo o 132 Sy gt il s Jlions Jpou o5 C8)F an plyicoe (IS b
5 oo WS s 5500 2ol 55 ol 355 Sieolse w25 |y ()l 5 Wligly it slad 5 ool oty
U575 Jow oo hb s0o s pols Limgis cmlul ol s (Negara et al., 2024) coul gl 5 cost sl Joe ok (sl o NS ceslis

g @L&i: Slge (gadiun Cuio o g Il o 6)5]95 0,559, b Josuwo

ORIH (N9

adllas SO Gan L 5l e ol plonl olaiul (60,550, b g canl ab] )T penay aalid 5 e auld Jlats 5l ol dslllas

Wb o (2138 Blge (g Ay Sy gl e Sy9ly 0,509, b Jluzus Jeo Joe b sas, aS col Glaxwgi-(0 )8

0,8 ool .S s b 5l Gdod pladil gl o jls I8 (caegd) (S;ZA.;AlA)‘—Iﬁ:’; sl guios atws )0 Waosls (g ,910,5 b, Ll ;)

A (2l bl lpae) 0,50 o e 5 (2Rl aslil) g ks (8 s Jols iagh opl pBauses lie asel>

Sl gl a8 lie 0 Sl 955 g ki Ll (y0g bl jw (o9 oS JLae zu ;I Miller et al (2010) oSws ulol,

ol e &Sl b ooy olde mlio g b il oje> 10 0 Jlw oo JBlas (g ks 5 15 Clsasl S ol oolain] oS es L

oolainl 50 olde mlio atlul g 03Il olid s lae 5 Y8 5l e il dlde 5 LS B o oo ol sl aie

ol gl p bl ol saslin (6,1a505 zls )0 1,85 axlas V4 51w .c8b aslsl g,k sl a4y o ) B (6 55 diged a8 ol aislo
A0 )8 ol slawbl gk glanl a olaws jlaslas Yo 3l G bl 5o 5 ol plil 50 K0 axlas ¥ Q3 g,k gLl 5l

b g BleasT Ban b as oS Sldlas gl 4 bl ol solitwl dalitow g dxlas 5l Lidgs sleesls 6900 ,5 &l

20,8 oolatwl I8 1 b audl Lo ludes anlas 31 50 g ol jo aiies el a8l Lislued sleaslac 35gd oo plxil oSl

A oolawl roghy g lSle Jow (2l (gl 1 peeal G ple g st laeliiin 5l e

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

SIS Olgo (gasaiuy gbuo )0 5ylly 2 sine (33T 25K b Jbmd Joxi Juo o> 15k

PUELISLUNG INSTITUTE

B0 5l s pdyylivebsl 5 (6 pdanl (s pdy JUal (s pdyjliel Jlre ez (IS 9 bsS slpiin wlulp (oS i5w s,
ool HOIStI(1696) (saloiiny by, 5l ouds ploxl sloaslas (5)l0505 5 (iS50 oLl (ow)p sl o anli 5 (Dbl oyl
1039,5 dls (PAO) Yoniionnlie 38155 0o )0 Ly 0l (613505 Al 10 90 50 o0 plol sloa>las i jglaie cpl (gl 0
2M 2x*214

N1+N2 319 +278
3ylge adS slows o5 a4 N2 g N1 alaly ol jo aib oo 3505 g0 cr S jiie (6,l3505 o)lge olaas M 558 Jge,8 0

PAO = =0.717

Colle ol 1155 /8 51 51 g canl (JolS 38155) <SG g (38195 poe) yao v PAO Jlaie .ol pgo g Jgl H1380S Lawgs sads (,13508
U5 S g IF0A 55 s LIS aimmen .l 55,5 18 5l AT ol ssl Cawds VYV adllae opl ;0 PAO lade ol o
T 5900 (S Gy b G pmeiim ) il bl e Sl a3l wsllas S i bl Calple 6055 0550
BUTIPSEI (#5) Ogemire Jedo plonil (sl ol a3loy o138 blge (gal dlas Cato,s 5yll e Gysly 9,505, b Jlisus
b (6 i (6,5l (g 5ldine Slislore .ol ool (6 yndi- 5, L5 Lo (g5ludan (og, 5l 5 pgo idu jo .ol colatul MaXQDA 20

28,5 slsl MicMac \33le 5

Lbasl
! 00l 431)‘ \ de}; o @‘J.c éJLAAD ulf,..?- ‘5~>L~.«.¢W
Vo=

Ls4_/.j.¢' c._a[;_.é UK)‘) L;.)L‘.}w ‘5&%;}3}

. 92 JEEI RN S
T ? (A 4ol 5 85 oI5 o5 &
Y, V¥ (6 oo ol poe) oy oS e

Vo, 1 Sye in
Yo o o

1ok v Jlo ¥+ 5l s -
A A Juo- b ¥

& ' Sty Jlo O

£/ A abl ol S s
#e. \Y S

o7 ' JLe ¥ 6o & Saile
b1 Ve JlYe oYL
Vool Y. Js

! Percentage of Agreement Observation
2 Intraclass correlation



N VP (g o5lad oo ey 0330 S 551 sl S 33 00 9 (5 8T415 0 (5599553 0o 9 M550 (o 5¢

PUBLISLING INSTITUTE.

G NSIS Al s 40 038,8 Jalow 5 (5,380 Attride-Stirling(2001) 5,55, b (55) ¢ypese Jalow s, b bbarlas oo
J970 Jow opmelae .ol lag caws 4y ygeae £V g (ol aenae VT 4y (6590 (5,10505 55,k 5l LL o e 5 oLl oS VY. 5L
J99z 3 (9) Oyede Sl 29y & bbamlas jl g5 (2l86 Slge (o diy Cario )0 (55l (e sl 9,509, b Sl

REPURL’
Y Jgu=

e Olpo st dis wlio 0 o)Ll o e 5,505 0L Jlizus T Jke Seslae

S bl pyee
S ool Sl Jbms (6% eas]

olazdl

e ks 55

SKin b btz

Jloms o, 42d Jims J s 2,

Jizms gl eS>

psbejle

Jeezms gl
Sl kil 5 ple b5 S ple

Stojle gl

Jsus mlie

Jiems slacssly 3> Sl Jtzms 655195 slags ! !

Il slas,sly sl

Jbezs y9le il G

Jezes y9ly slaanl 3

e il 6 )5l58

Jlzms Sleas g S¥game yog,8 ( 0b)l5L Sldoe 5 anlp 0 (ng slag ks 6,5,

S Sleidy

Jbezs b ESN|

bz ails s

Jiazs 5l colo ) S/ Jbisns oS slacolils

Jiezms 6 ,5ly cobils

Sl anng sl )l ey jo glole colllE

[C3 o)

&9k

e

e dlgo gt (09 SS9 b, lieolse gaty diey Cato slaanld 4 g (5K

Esmae Sish S b Qlieolse aiatey Caio a2l )b ose

Wlysles 69,505, b 35290 ool B 2Lk

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

SIS Olgo (gasaiuy gbuo )0 5ylly 2 sine (33T 25K b Jbmd Joxi Juo o> 15k

N

PUELISLUNG INSTITUTE

lee o, Sles 3900

bl o Slee dgge

05l S5 5 Slas Sgupe

i 5 o> 5 Slas 35042

Sy oMbl 5 Slos Sguge

99,8 0 Sles 3900

Clilage 5 (gie) Do

el Blge sanainy Hlal sl Sloe dguge

e Blge canaing Can baowe L5l g Sl (Alb

olad gdin Ak

SNty A )b

13 slye aill5 slaganain, (b

NN

4jlge

099 J.oin

ekl bl Jiems spsls sl ol oo
Skl gz

Sl bl

Sl @l

Sl (SKewds

Jiezs yae ;0 )5 5 S g lk

sloz! Lol

sheme Jolse

Jezs bl ase]

Olaob/ Jbazo0) (s yuio 4y 50 S50

e Slge saaing mlie Sldes 3 (559 0440 ;0 oo

ool yo ol s

HE) Soje S gz bl o ples

anol> Cuodlw g Coal ol Bl sl g (Jaore Gy slacilw Sope

Sl Jlons wos SYgaxe § Sleas

Sebgh (SALATay (5 gl

e Blge (aidin ag Sib

Jezas Jso5 slaasly

oads Slulid sl asli o Laly, 6ol o solaiwl | (g pomii= g LSl (g5ludae (g, 5l cipgs Joe &l gz g anlsl jo

A3 s ¥ Jgaz )0 2y sbeoles l eolaiwl

Y Jeu

S pndi= 5, Ll g ildo ,0 00liin] 3,50 (sloolas

Y olos

bl 9929 poe

g 99 alayl,

oo y3G i pjojle

oo ySGj piojle alayl,

! Interpretive Structural Modelling



m VFeF (om0 )lod 3Lz 0593 oS3 31yl o ko g (0 1,15 50 (SGIgisS Oyl 9 33550 o 4

PUBLISLING INSTITUTE.

5959 pa2) O g (g g0 abasl)) X (0,10 1361 p] prie) A« 36 p1 pate) Vooles Jloz b 51,8 slaole Lailg,
SHlisle Jelsgs L ple i JSis (SSIM) g ksl Lolssogs o jlo damsls luly, ololis b .ogd oo aseive (akal,

el 00 43‘)‘ A JB‘A?)‘)
FJgu=

oRRsh Je (5, b (LaleiosF o ile

Dy¥ Dyy Dyy D AR D-a D-A D-.v D-# D-o D-¥ D.v D-v D-\ SSIM

\ \ \ \ \ \ \% \% \ \ Vv X X D-\
\Y \ \ \ \ \ \ 0] \ \ \ X D-v
\ \ \ (0] \ \ \ \ \ \ \% D-y
\ \ \ \ \ \ \ \ \ \ D-¥
\" (0] \ \ \ \ \ X X D-o
\ \ \" \ \ \ \ X D-#
\ \ \ \ \ \ \ D-v
\ \ \ \ X X D-A
(0] \ \ \ X D-a
\ \ \ \% D\
\ \ X Dy
\ \" Dyy
\ DYy

Dyf

o pile 50l go Cewds (RM) 7 8L 50 e 5ile oS5 g yao (85, 90 e yile SO (5,5 Ll Lolad 045 s ile Joos )
B4 e A 5145 Lo ol 4058 JyiuS 4l Llg, aub laebsl sly uizmen 0,5 oo 518 SO ol Lol Jlad slaaylys 8L o
50 Lol ol ooy Bl e 13T 0L a4yl oy, (bl 51 o 058 C i A b & j50 opl 10055 C 4y ;2 B g og

el 3 @0 sz 53 ol s et ile 6,5 i 3 551, gl alal 5 055 moma Jpir sl il ol BBl (ol s

! Structural Self-Interaction Matrix, SSIM
2 Reachability matrix, RM

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

SIS Olgo (gasaiuy gbuo )0 5ylly 2 sine (33T 25K b Jbmd Joxi Juo o> 15k

N

PUELISLUNG INSTITUTE

0 Jguz

AR5 e 2l (leod e yile

Dy¥ Dyy DyY [DAR AR D-a D-A D-v D.# D-o D-¥ D.v D-v D\ RM
\ \ \ \ \ \ \ \ \ \ \ \ \ D\
\ \ \ \ \ \ \ \ \ \ \ \ D-v
\ \ \ \ \ \ \ \ \ \ \ \ D-y
\ \ \ \ \ \ \ \ \ \ D-f
\ \ \ \ \ \ \ \ D-o
\ \ \ \ \ \ \ \ \ D-#
\ \ \ \ \ \ \ \ \ D-v
\ \ \ \ \ \ D-A

\ \ \ \ \ D-a
\ \ \ \ \ \ D\
\ \ \ \ Dy
\ \ \ \ Dyy
\ \ Dy
\ Dyf

asgoze dmsy il @ )55 0 G e 53, 51 a8 sl lo prite Julis (la g, l38 3L (25,3) (oliiws acgomme G piite (gl 04

ey G it 0 ol oo LT o5l 51 a8 ol oo jasie Jolis (lags pdy 51 L (639,9) SLssien

# Joue

Gl Geni sl lo 9,5 5 loo0,5 4850200

Dy¥ DYy DYy D\ Dy D-a D-A D-v D-# D-o D-f D-y D-v D-\ TRM
\ \ \ \ \ \ \ \ \ \ \ \ \ D\
\ \ \ \ \ \ \ s \ \ \ \ \ \ D-v
\ \ \ \ s \ \ \ \ \ \ \ \ \ D-y
\ \ \ \ \ \ \ \ \ \ D-f
\ \ \ \ \ \ \ \ \ D-o
\ \ \ \ \ \ \ \ \ D-#
\ \ \ \ \ \ \ \ \ D.v
\ \ \ \ \ \ D-A

\E \ \ \ \ \ D-a
\ \ \ \ \ \ D\
\ \ \ \ D
\ \ \ \ Dyy
\ \ Dyy
\ Dyf




m VFeF (om0 )lod 3Lz 0593 oS3 31yl o ko g (0 1,15 50 (SGIgisS Oy 9 33550 (o 4

PUBLISLING INSTITUTE.

il 2y Oy9e 4 g (nl 50 laojlu (Jlgi ead plodl sladulne gl ulal

S, )18 e 0 (D14) 513 slge (ot das Caio)d 6l » (e $y3le 9,509, b Jluzus oo slavsly o5l

D00 1,3 Y mlaw 50 (D13) Glasb/ Jlusus) s i a5, 40 Sgugo o5l

S, 13 a0 DT Jlasl/ ez bl b lasl/ Jlasns 5,5l5 65wl (ol v ojle

D00 13 Y e ;0 (D12) Jluzws pac o 5 9ews 5 Ml o5l

s 515 F s 10 (DOB) (Llidslpe (o iy Corto slaal 3 4 (i (05,55 o3l

Sl 13 F mhaw o (D09) )i olge gamaiay Jlal oo Sac 5990 o5l

S, 13 F s 0 (D10) L3¢ slge ailysle slagamain )b ojle

2l 5180 s ;5 (D05) lides 5 loanl b )0 (g slags,5lid (525,15 o5l

2,00 1,30 mhaw ;0 (D06) lasb/ Jiusus oS slaca Ll o5l

Sl 130 mhaw o DO7) LS, Jluzus 4,25 o3l

3,08 1,88 mbaw ;0 D04) Jlasl/ Jluzus 53l slas !l o5l

D08 13 Y aaw ;0 (DO1) b/ Jluzws ¢, Keas] o5l

Syl 13V mlaw yo D02) Jesms Joou (g, o5l

Sl I3V mhaw yo DO03) S S ol o3l

(Sly=3985 D508 o 5ile JuSi5 50 paie o glp bz g P 5 6099 degerme g Conlond Wl ) KD 50 gl Joe
5 blie L, ASM) Sl jo il Gl Y Jaax jo  (Sislg-3s25 a8 o Sle 0,5 oo 3 colaiul 5,50 MICMAC Jud=)
Sl Al & 8 S s LSS gy 53 crge o A ool (LS g & e o sl lans L5 U ns (e 558 50

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

SIS Olgo (gasaiuy gbuo )0 5ylly 2 sine (33T 25K b Jbmd Joxi Juo o> 15k

N

PUELISLUNG INSTITUTE

Y Jses

hE Slpe sty Caxio,o (Sl i o 3l 0%y b Sz s e

slen g s Jloms des glatle

i

-

44525 53 8

sl Mool gt |

Toi, gbil=ul  olzul
E'8 Gy = (S pe 39385 S gptarly
T e
£ JEuzs pas
sl Jluzs
/”
H I A |
Uy gla gy i b A glasly (glas,Slaz gy slanl e fai 5,8
et alas psgzua et Sls gy o=y Slys GOl Ay arin dilysTsi
I
ALE ola = LS wad gl galid o, 150
S 5 ) | ol snle A ) e anics
Sl Jlsos Sldec 3 asldys
\ r e
Sl Jleazs gy sla g3l
-
sl dlises 6 & adsl  goeabf Jises Je=s (g e S 5 S il
Vo=
ARy o (SKiesly 5 Spdi 2yd
CJa.-a \35.0.1 u)os tsi“““‘ﬁ L)‘)"‘° k)““b5)" 6Lbo)La
\4 \f Y D) el s 6)1'0&4"]
v Ve Y DY) Jzws Jyo5 s 2,
\4 V¥ Y D-Y) Ssens b
7 A ¥ D) Jlub/Jzs & sls oyl il
o ) v (D-0) wlles 5 banl)d o (g slas s 65,1
o ) v (D5 Hlall Sz oS slacLls




m VFeF (om0 )lod 3Lz 0593 oS3 31yl o ko g (0 1,15 50 (SGIgisS Oyl 9 33550 o 4

PUBLISLING INSTITUTE.

) Ve \ DY) (LS5 Jloms 4,25

¥ s \. DAy oleolge gan diny Caoio glaoslp 4 g (5,5

¥ Y \e (D) 5138 slge ganatus ol slos Slae Sgupe

¥ \4 \ Dy+) N olge 451)5155 sbgana Ak

¥ \ VY DVV) b/ Jlamns <ol b bl Jlisus 5ls 51l (bl oo

¥ i VY DVY) Jiums yas o, 50enS 5 lnb

Y Y \Y DAY Gl Jlazs) g yie d3,y25 50 Sgupe

\ \ \f DYy JLL::.L& Jyu L;chd.cLz.;

Y ls &
iely=3sdi , Lpai
Displacement map: direct/indirect
D03
———— po2 [po1
[ o4 |
| D06 [DOS
Do7
@
[*]
c
Q
=
=
E (09 [008 |
D10
1|
D12 | D11 |
13 |
D13
D14
dependence

S s ol «(D02) Jezus Joz5 (g 0, «(DO01) Sl Jlazs Lg)i'o.x.ﬂ Sloojle Kuslg-3gas & a8 Jlogad wluly

GolS sleellls (DOS) olles g axld o el slag,ald (6,55 «(D04) Sasl/ bz 6)5193 ool wl «(D03)
D8 Jiiee slaojle Lidu ;0 g 35,18 (oS s Wl g amils oYU 3585 ,08 (DO7) (LSS Jlusus a5, (D06) ol Jiuzws
s(DO9) ‘:L).c 0‘9,0 R SSLvew) )L.\)L: duo)ﬂo& O g ‘(DOS) ‘51‘.).90‘94 G A Sz d‘L{beB 4 u)y ‘Sw)fa LgLQo)Lw M;

sulb «(D11) Sl Jlizms o bB b jlal/ Jtosys 6)519-" Sl ol o «(D10) )i olge 43\)5193 slgona, b

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

SIS Olgo (gasaiuy gbuo )0 5ylly 2 sine (33T 25K b Jbmd Joxi Juo o> 15k

PUELISLUNG INSTITUTE

Y (Sewly 555 (D14) Jlusus Jooo slassls «(D13) Glasl/ Jlusus) s i 45,55 50 d5ups «(D12) Jlizus jac o S9ces
&y 9 ,E5engr anl g Cass w40 5 slojle e il 18 aily sleosle iy cplplo des o e Sasl 3945 Ll

28,55 )18 g 4l S poe
S5 A g Sxy

S | 38 dlge (anaiy Caio )3 )Ml 2 (e sls 0,509, b Sl Jeoo Jae oS ol (i pole ey b
shaal €z Js5 (oled slaael? B« Jbums J525 6500 9 Gl 5 Jlamms 6,80an D 5la8 058 0 JSi5 g i bo mhans
5510 g6 0wz el yo oyl i s il jglid g Koo g Jluzud (s b, S g ale S golan Jole an (Jow pl jo il o0
a5 o She 0,55 Sley Jlisws Jeow wiS e oST a5 el s (Adama & Okeke, 2024) Slllas b loazdly
Fai dw oS 5 aS ams e olas (Alipour et al, 2021) umes 0S5 4SS eme sz (5 b, g S00dn| i ol cle
S ool 8 S0 dewgd gl il el Wilgs e oyl jo €yl 3D 9 « SOl sl (g 5lue & sy Jgi»

sleduly 5 gm0, o ladawly rai wisg Hasl/ Jluows 6)5195 Sl il pwl Jolis a5 Lol> Jow o @"4“‘ sloddlgo
oy Slojl H1A5 a1, Jluzus Jeoo Blanl b gued il jgles o351 wl 0959 ygou a5 A o i az S cpl s 5yl Slles
G105 a5 Jelis lajed Wb s ,5lss (53l a5 3,38 o 4z yol (pl w55 (Koh Givi, 2022) iags golo ol anless &,
Carrasco-Carvajal ) sleasl «p! 938 00,5 Laa> lojls ol e b ol (s slos,sld BlacST 5 0920 slacs,slis
Ll 1) ol o Shae 5 655055 5 ml loo (ilo (i daylojl ;05U (55519 g (il Gam cud b a8 el o] Sl (et al., 2023
ol aalllas ool ol b Liwlyoe 45" 0iS' o

Jlezms 4,50 lab/ Jlions uulS slaca i «ipei slas,gld (6,5 500 1091 (oS o5l ans ol Joo ooy s
gy ms o JS5 |y s J525 (sl 005l 5 56,y oo il s (55155 (5372l 3 ions y5bots it s (il €SS
Gl slo Kiwsls anwgs 4 Wb For Coto Gins slp ol pie 45 S e 0sST Liwl, ees o (Kargar Shouraki et al., 2022)
5 (Bemani, 2023) (omired dinled Cuati Sludl slog i o 1) 58 slas,alid (gilwesly (sl p3Y slol lpe g AiiS axgi Jliomo
LS s 08T sl e 5 (60 o551 oo JoleS Capmtl 2 oliin 21 S0 1 pon; 13 Jms 55l 055 Joo
Syl cillae yol> gl

Sl )5 040 40 9mmecols slaaibelu Eoman (hgr Ll o sl aile g slas,glid aS wsls ylis eadl S (sgu
pleol as wileols lis 55 (Yao et al., 2024) 4 (Polyakov & Gordeeva, 2020) sla ings o5l pwlul (2d gomain Slles
1o olge gl Grolidl s Gluls als waaS S j0 Cds (gandiug odgi a5 wialian sle S g pile olio sleaileles
IS UML: 0,255 (5l Jluzms wiS oo lo a5 cwl (Hendijani & Norouzi, 2023) 0,55e, b @llas o aisl pl o)l ol en 4 )
29dor dds Glapias (Slr 5 0,8kee S5t g0 (53Tl Gl (ed ( l3E o

Fhb? 5 €l Slse gamatay Sl lad Shos s5u Ksanatoy glaonl & (g 55D (oo plez g 5o
Elkhattat & ) o8oys b beazsly ol ws 5 50 g slaes,slis b jebods 45 Wdgr (soulS slao;lu 5l «ailyglgs sla gomaiu

Rejeesh & Anto, ) uegh wilo oo b ik 50 moe (0B, Jole |) gamains b 0 codls a5 el Lsl oo (Medhat, 2022



m VFeF (om0 )lod 3Lz 0593 oS3 31yl o ko g (0 1,15 50 (SGIgisS Oy 9 33550 (o 4

PUBLISLING INSTITUTE.

1y Sy gl 5 025 Lial3dl |y Jhl Conlie calin Byas L20lS o Wl oo o) S game Syl (somaiay a5 ol las 55 (2023
Slsiie |y b aVais sanaia asec 5 o3 allse a5 55 e 05T (Trinh et al., 2023) laamsly ol 1 os58l sy Sgee
S5k ailglss >k g 655k zobaw Glee L)l Boyb 5l pol Joe y0 a5 (g pal 19,5 Bk s (ngi olse 5 Sl (slags yslid S 5 L
Lol a8L

15 GloaiiS s 25 o il aim s ogdle @l ysTss slaganaioy a5 wiols i Lole imet slaazil i, eem o
G s o g Slyy wled alai s |y (ganaiug a5 o)l caslle (Rusta et al., 2021) sBwos b alius ol 5jls (6 e 4y 208
Wodlad g oleel p e (gamdtug b aS cawl oal Ly 5 (Sobhanifad & Aliannegadi, 2021) asllas o ails oo iy b
Daniloski ) ¢ (Nair et al., 2023) S5 (g 3l i8S ] (5550 (s SO )| WY guazme 44 BaiS B rae blos ilidl jo Wlgs o
ST G pme BB 5 pdyn 5 Slse dds 35 (g slacs yglid SR ¢S5 Slaisanaiom o)y 395 lalllas o (et al., 2021
RS o.,.:b Iy goding adgl olge (g kb o by ol> Jow slaazdl as wiloo,S

eloiz! (sl U85l s aSh S o oS Slejl (650 S5 42 U5 s (55155 45 o ol b pmimen
olas! il twljon  Sleys Gleas 059> 4o (Denicolai & Previtali, 2023) jiagh zuli b gadge (nl 0sd o o ol
5 a5 soanl b sl Mims i il lio 5 Wes,S (yme olota] sl 5 Cdles s ol |y Jlims sl
{(Alipour et al., 2021) wil I3 31 s ,lul darxe 5 cloial o solaml ou dw p Wl oo (sobdin

«Jluzus pac )0 S 5ylub 5 Jlusus 5)5ls slasyl il slaolyear a5 ol olis Jow glaazil (oS sBuus
915 sl a5 laclosle a5 col s3ls olis 50 (Negara et al., 2024) iags coslsilojls Coibye sl Sl Lol
,o (Amini et al., 2023) (K5 ggw 3l 350 Sz ColB;) mhaw o (6 5YL 5 Slas S 0 Kalon Jlizus Jooo Slanl b 1) g5
2105, 5 (5B e B e ke g oo el 02 0 Sl J525 (siluesly 45 W3S o e (215 qalio (el 02 Joe
S8 lal (bla sl o o golazdl aay g ailygld aw )l atully Lol> Jow aS col ol Sl oo ,US 0 sBaus g0 cpl ogd b
&S

Danai Fard ) iegh b asis (ol 09 Jooo ol b Juped 50 oS Jlusus a8 (i g5 LB sloazil 5l Ko S
2SS 1 (San s Sl slaailie Joo Sy e 4 bipre (S slajiagh 50 WS e 0T oS 5 ls Sl en et al,, 2021
oy sl ps¥ (Sobel 5 550 plajls (LS5 a5 55 sl sl S Sloj Jluzms J925 5y el 5o 0l s aly (sl 2l coidse
(Habibi & Afridi, 2021) sxsl axsls |, aas slas,gls

@l Slge anaty mlio ;o Jlezms J925 Gige szl a5 obs plis lasely (25w )3yl Jae slaatil S8 S5
L3l 5.5 (Shafiee et al., 2023) aallas .04 e ailyglgs SV game G5 g loasjo (2olS o ol (2ol38 (6550 40 Sgage 4 Algs o
s oSl 3l sgmaosls 5 4,518 (sloaz T3 45 abge I3 Slog e o 55 s els 55 0 Slas 85 05 o
Codl 55 odlS Jole woan] L8 (6 lons 5 diadisn slasaiaiog 15 (5 sl a5 WS o ST (Liu et al., 2023) cpiman g

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

SIS Olgo (gasaiuy gbuo )0 5ylly 2 sine (33T 25K b Jbmd Joxi Juo o> 15k

PUELISLUNG INSTITUTE

Al g 5l (6,518 Coad jSoaty] (BE W0 45 Sl g S92 e Salaw o Jlims (6,Soan] 51500 ppe 4355
4S5y e b s S e b 1 el ol (Yao et al., 2024) slaazsl oS oolial (gl Slaal 3iss sl ailslis slaces b 5|
i oo Wl 5 1y wiy 5,1 5l eS8 pae STl asly arsretany s 0,Slas loidas 0l Jluoms 5 wiadsn slagaiain,

e 35155 oo w2 LS 50 g il 38len (slaluly ol (s 5l55 g Jluzms Joou 45w e Lad g Joe il woles 5o
hemacen; da (il Jlams 5 uedisn (2l wlild wn p Gloses S (nl S e 1) 28 mbio o jlul aswss
Gl imghy IS slaatil b 5,55 i o ls auST (0aiS G pas coodls 5 codlads wolozel) cloizl any 5 (Sluls o Sogll zals)
leo ool Jlaul drwgs a5 WS RV CICN Lwl,o2 (Adama & Okeke, 2024; Alipour et al., 2021; Negara et al., 2024)
s 3yl s (55555 2 4S5 (g 12

0597 ;S 053 Vo & 3gdome gl Aged i 3,05 18 A S @l s o Wb a5 o)l placasgae pol ek
Jelos 5 i slaarlan slice , Laosls pgs ails JolS poesd LB mbio plo & gl Canl (Soe 5 092 0K 5 e mlio
oy Y955 g el 00T Sloimgh 5o (oS b aiejlo Lol el aie laoss sy e s (sl 43,51 45 0 (6518 ,5 (ygenae
655k 4 ks ley S35 ) Sl (S (S5 slaatily 5 358 Jae slaojle Glee Lally) 53 i cge Wl oo Sl slacs sl

Olee Ll B 055 ool Jue (0285 05al ln (B5=(09) (5 5 S, 3l dpdise Sleriay eal slagtash 5
oS Sl Wl g ) qulio b (65,5088 sl i 500 mlio 50 Jaa gy rieen 90,5 b ()l &gy o it
Lol e allgld 5k 5 Jumms Sljle Sand pazmen (le lo it Sl 098 o0 Sty cnl 2 opdle o (AN, Joe
D9 gy &Mk 5 6l5 olee

Lsslul s 6osls e Slojlo S o Jlims lacslon anug ol a2l mlio gluse (s gl o
Sty (b o wiadise glaosls Slesliiul 5 i slacsslid 03> 4o QLI el (Jlums J5o0 laasly sbml s ey
s b aiiles o Uss slaoles g S cinlin w45 S SaS golpiiny Joe B 4 Wl se a5 Ceul SLladl ales

Dled Jaged 1y 2138 molio [0 Il Jlumus J926 e 5le slocS 1o 51 Jbo colos g damacans ; slas ot
s P 3 ﬁ'd&'

20,5 oo 10,08 5 S Woged Bl pen dslllas (ol ploil jo a5 SLLS el

&b ()l

Sl g2y gx8lin slal S e « pols axlllac ploxl jo

W0,S Ll SlSs i B g seled dllie ol (3,15 50



m VFeF (om0 )lod 3Lz 0593 oS3 31yl o ko g (0 1,15 50 (SGIgisS Oy 9 33550 (o 4

S o 5l0

ol oass I cole ) DI pilae olod yol> ingh o

ools cuslad

b selgs Jlo)l coly (o5 Sl Cole) o g Jstume i 5l Cuslss 0 &g 0 p5l Ghagh 5L g laesls

b (o>
ol ailss o ol iogh ol

References

Adama, H. E., & Okeke, C. D. (2024). Digital transformation as a catalyst for business model innovation: A critical review of
impact and implementation strategies. Magna Scientia Advanced Research and Reviews, 10(02), 256-264.
https://doi.org/10.30574/msarr.2024.10.2.0066

Alipour, S., Colabi, A. M., & Khodadad Hosseini, S. H. (2021). Corporate Sustainability Model Based on Digital
Transformation,  Strategic Renewal, and Value Creation. Commercial Strategies, 18(17), 41-24.
https://doi.org/10.22070/cs.2022.15280.1168

Amini, M. T. A., esmaeili, M., Hosseini, M. H. H., & Bagheri, S. M. B. (2023). Developing a Model of Value-Creating Defense
Supply Chain Management(Approach of Creating a Competitive Advantage in Food Industry). MILITARY
MANAGEMENT QUARTERLY, 23(89), 149-172. https://doi.org/10.22034/IAMU.2023.562306.2788

Bemani, A. (2023). Presenting a model of digital innovation in the business ecosystem of knowledge-based companies in
Science and Technology Park. The fourth international conference on innovation in business management and economics,
Tehran.

Carrasco-Carvajal, O., Garcia-Pérez-de-Lema, D., & Castillo-Vergara, M. (2023). Impact of innovation strategy, absorptive
capacity, and open innovation on SME performance: A Chilean case study. Journal of Open Innovation: Technology,
Market, and Complexity, 9(2), 100065. https://doi.org/10.1016/j.joitmc.2023.100065

Danai Fard, H., Alvani, M., & Azar, A. (2021). Qualitative research methodology in management: a comprehensive approach.
Safar.

Daniloski, D., Petkoska, A. T., D'Cunha, N. M., Naumovski, N., & Broach, A. T. (2021). Edible packaging: Sustainable
solutions and novel trends in food packaging. Food Research International, 140, 109981.
https://doi.org/10.1016/j.foodres.2020.109981

Denicolai, S., & Previtali, P. (2023). Innovation strategy and digital transformation execution in healthcare: The role of the
general manager. Technovation, 121, 102555. https://doi.org/10.1016/j.technovation.2022.102555

Elkhattat, D., & Medhat, M. (2022). Creativity in packaging design as a competitive promotional tool. Information Sciences
Letters, 11(1), 135-145. https://doi.org/10.18576/isl/110115

Habibi, A. (2015). Digital transformation. Pars Manager Marketing Quarterly, 1(1), 102-107.

Habibi, A., & Afridi, S. (2021). Multi-indicator decision making. Narun.

Hendijani, R., & Norouzi, M. (2023). The Effect of Supply Chain Integration on Firm Performance with the Mediating Role
of Supply Chain Resilience during COVID-19 Pandemic (Firms in the Food Industry in Tehran Province). Journal of
Industrial Management Perspective, 13(3), 285-318. https://doi.org/10.48308/jimp.13.3.285

Kargar Shouraki, M., Vares, H., & ghaffari, A. (2022). Digital Sustainability Competencies of Business Leaders to Implement
Industry 4.0. Iranian journal of management sciences, 17(67), 103-133. https://journal.iams.ir/article_386.html?lang=en

Koh Givi, M. (2022). The role of absorptive capacity in the design of business models based on the mediating role of innovation
strategy. Management Science Research, 4(11), 192-204.
https://www.researchgate.net/publication/338979832 The Role of Absorptive Capacity and Innovation Strategy in
the Design of Industry 40 Business Models-A Comparison_between SMEs and Large Enterprises

Landaran Isfahani, S., Jamshidi, A., Razzaghi, E., & Afzal, S. A. (2023). Investigating the Effect of the Consumer's Perceived
Value of Sustainable Marketing Features on the Willingness to Participate in Packaging Container Recycling. Journal of
Management and Sustainable Development Studies, 1(3), 21-48. https://doi.org/10.30495/msds.2023.1980038.1121

A
E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585
https://doi.org/10.30574/msarr.2024.10.2.0066
https://doi.org/10.22070/cs.2022.15280.1168
https://doi.org/10.22034/IAMU.2023.562306.2788
https://doi.org/10.1016/j.joitmc.2023.100065
https://doi.org/10.1016/j.foodres.2020.109981
https://doi.org/10.1016/j.technovation.2022.102555
https://doi.org/10.18576/isl/110115
https://doi.org/10.48308/jimp.13.3.285
https://journal.iams.ir/article_386.html?lang=en
https://www.researchgate.net/publication/338979832_The_Role_of_Absorptive_Capacity_and_Innovation_Strategy_in_the_Design_of_Industry_40_Business_Models-A_Comparison_between_SMEs_and_Large_Enterprises
https://www.researchgate.net/publication/338979832_The_Role_of_Absorptive_Capacity_and_Innovation_Strategy_in_the_Design_of_Industry_40_Business_Models-A_Comparison_between_SMEs_and_Large_Enterprises
https://doi.org/10.30495/msds.2023.1980038.1121

SIS Olgo (gasaiuy gbuo )0 5ylly 2 sine (33T 25K b Jbmd Joxi Juo o> 15k

PUELISLUNG INSTITUTE

Liu, F., Li, M., Wang, Q., Yan, J., Han, S., Ma, C., & McClements, D. J. (2023). Future foods: Alternative proteins, food
architecture, sustainable packaging, and precision nutrition. Critical Reviews in Food Science and Nutrition, 63(23), 6423-
6444. https://doi.org/10.1080/10408398.2022.2033683

Nair, S. S., Trafiatek, J., & Kolanowski, W. (2023). Edible packaging: a technological update for the sustainable future of the
food industry. Applied Sciences, 13(14), 8234. https://doi.org/10.3390/app13148234

Negara, A. B. P., Pradana, M., Silvianita, A., Rubiyanti, N., & Madiawati, P. N. (2024). Digital Transformation and Innovation
Strategies in Classification Societies. Journal of Electrical Systems, 20(4s), 1042-1053. https://doi.org/10.52783/jes.2149

Polyakov, R. K., & Gordeeva, E. A. (2020). Industrial enterprises digital transformation in the context of "Industry 4.0" growth:
Integration features of the vision systems for diagnostics of the food packaging sealing under the conditions of a production
line. Digital transformation of the economy: Challenges, Trends and new opportunities,

Rejeesh, C. R., & Anto, T. (2023). Packaging of milk and dairy products: Approaches to sustainable packaging. Materials
Today: Proceedings, 72, 2946-2951. https://doi.org/10.1016/j.matpr.2022.07.467

Rusta, A., Venus, D., & Ebrahimi, A. (2021). Marketing management. Samt.
https://www.scirp.org/reference/referencespapers?referenceid=607750

Shafiee, M., marzban, S., & Mozaffari, M. R. (2023). Performance Evaluation of sustainable supply chain of perishable
products in the food industry. Industrial Management Studies, 21(70), 173-225.
https://doi.org/10.22054/jims.2023.69469.2806

Sobhanifad, Y., & Aliannegadi, M. (2021). Promoting trust in organic food by packaging modeling. Journal of Strategic
Management Studies, 12(47), 137-153. https://www.smsjournal.ir/article 137666 en.html

Trinh, B. M., Chang, B. P., & Mekonnen, T. H. (2023). The barrier properties of sustainable multiphase and multicomponent
packaging materials: A review. Progress in Materials Science, 133, 101071.
https://doi.org/10.1016/j.pmatsci.2023.101071

Yao, Q. B., Huang, F., Lu, Y. H., Huang, J. M., Ali, M., Jia, X. Z., & Huang, Y. Y. (2024). Polysaccharide-based food packaging
and intelligent packaging applications: A comprehensive review. Trends in Food Science & Technology, 104390.
https://doi.org/10.1016/j.tifs.2024.104390


https://doi.org/10.1080/10408398.2022.2033683
https://doi.org/10.3390/app13148234
https://doi.org/10.52783/jes.2149
https://doi.org/10.1016/j.matpr.2022.07.467
https://www.scirp.org/reference/referencespapers?referenceid=607750
https://doi.org/10.22054/jims.2023.69469.2806
https://www.smsjournal.ir/article_137666_en.html
https://doi.org/10.1016/j.pmatsci.2023.101071
https://doi.org/10.1016/j.tifs.2024.104390

