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Objective: This study aims to identify and model the causal relationships among factors
influencing the utilization of by-products for achieving competitive advantage in the
sugar industry.

Methodology: The study adopts an applied mixed-methods (qualitative—quantitative)
design. In the qualitative phase, factors were identified through semi-structured
interviews with 20 experts and a systematic literature review, followed by validation
using CVR and fuzzy Delphi techniques. In the quantitative phase, Interpretive Structural
Modeling (ISM) was employed to determine the hierarchical relationships among the
identified factors. Purposive sampling was used until theoretical saturation was reached.
Findings: The results reveal a five-level hierarchical structure comprising governance,
entrepreneurship, networking, organizational resources, competitive intelligence, and
competitive advantage. Governance emerged as the most influential factor, directly
affecting entrepreneurship and networking. These, in turn, enhance organizational
resources, which shape competitive intelligence. Ultimately, competitive intelligence
directly leads to competitive advantage.

Conclusion: Achieving competitive advantage in sugar industry by-products depends
fundamentally on strengthening governance, networking, and entrepreneurship, while
aligning organizational resources and competitive intelligence through supportive
policies and strategic management practices.

Keywords: by-products, competitive advantage, governance, networking, competitive
intelligence, sugar industry
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EXTENDED ABSTRACT
Introduction

In recent years, the rapid expansion of the sugar industry driven by increasing global demand has
led to a significant rise in the generation of industrial by-products such as bagasse, molasses, pulp, and
wastewater residues. While these by-products have traditionally been viewed as waste, contemporary
perspectives increasingly recognize them as valuable resources capable of generating economic,
environmental, and strategic benefits when effectively utilized (Gbadeyan et al., 2024; Saxena et al., 2025).
The transition from a linear production model to a circular economy paradigm has further emphasized the
importance of valorizing such by-products, enabling industries to transform waste into wealth while
reducing environmental degradation (Iwuozor et al., 2022; Korasapati et al., 2023). Despite these
opportunities, the practical implementation of by-product utilization strategies remains limited due to
technological, financial, and organizational challenges, including high processing costs, supply chain
inefficiencies, and insufficient infrastructure (Arumuganainar et al., 2025; Taghian Dinani & Van Der Goot,
2023).

From a strategic management perspective, achieving competitive advantage through by-product
utilization requires a comprehensive understanding of both internal capabilities and external
environmental conditions. Competitive advantage is generally conceptualized as a firm's ability to deliver
superior value relative to competitors through cost leadership, differentiation, or innovation (Darmawan &
Grenier, 2021; Gemina et al., 2026). The resource-based view suggests that sustainable advantage emerges
from the effective integration of tangible and intangible resources, including technological capabilities,
knowledge assets, and organizational competencies (Haseeb et al., 2019; Ly, 2021). In this context, the
development of by-products is not merely a technical process but a strategic endeavor that necessitates
coordination among multiple factors such as governance frameworks, entrepreneurial orientation, and
network relationships.

Moreover, competitive intelligence plays a critical role in enabling firms to navigate complex
markets by systematically collecting and analyzing information about customers, competitors, and
industry trends (Emon & Khan, 2024; Gémez-Prado et al., 2022). This capability enhances decision-making
processes and supports the design of effective marketing strategies that can improve firm performance
(Adama & Okeke, 2024). In parallel, entrepreneurship and innovation are widely recognized as key drivers
of value creation, particularly in emerging sectors such as green industries and waste valorization
(Hilmersson et al., 2023; Sharma & Bhatt, 2022). Networking capabilities further amplify these effects by
facilitating knowledge exchange, resource access, and collaborative innovation among stakeholders
(Garousi Mokhtarzadeh et al., 2020; Zacca, 2026).

In addition, governance mechanisms, including regulatory frameworks, financial incentives, and
institutional support, have been identified as fundamental enablers of sustainable industrial
transformation. Effective governance can stimulate green innovation, promote investment in research and
development, and create favorable conditions for entrepreneurial activities (Abdelfattah et al., 2025;
Songling et al., 2018). Empirical evidence also highlights the role of government policies in accelerating
the diffusion of sustainable practices and technologies across industries (Fan et al., 2022; Huang et al., 2021).



However, the interplay among governance, organizational resources, and market-oriented capabilities
remains insufficiently explored, particularly in the context of by-product utilization in the sugar industry.

Although previous studies have examined various aspects of waste management, circular
economy, and competitive strategy, there is a notable gap in integrating these dimensions into a unified
analytical framework. Most existing research focuses either on technical processes of by-product
conversion or on isolated strategic factors, without addressing the complex causal relationships among
them (Putri & Budiningsih, 2021). Furthermore, limited attention has been given to modeling these
relationships using systematic approaches capable of capturing hierarchical interdependencies among
variables. Therefore, this study seeks to bridge this gap by developing an interpretive structural model that
identifies and analyzes the causal relationships among key factors influencing the utilization of by-
products for achieving competitive advantage in the sugar industry.

Methods and Materials

This study employed a mixed-methods research design combining qualitative and quantitative
approaches to achieve a comprehensive understanding of the research problem. In the qualitative phase,
relevant factors were identified through a systematic review of the literature and semi-structured
interviews with industry experts. A purposive sampling strategy was used to select 20 participants with
extensive experience in the sugar industry and related fields. The collected data were analyzed using
content analysis techniques, including open, axial, and selective coding, to extract key themes and
constructs.

To ensure the validity of the identified factors, the Content Validity Ratio (CVR) method was
applied, followed by a fuzzy Delphi technique to refine and confirm the factors through iterative expert
evaluations. In the quantitative phase, Interpretive Structural Modeling (ISM) was utilized to determine
the relationships among the validated factors. Experts assessed the degree of influence among variables
using a predefined scale, and the resulting data were transformed into structural matrices. Through a series
of analytical steps, including the development of reachability matrices and level partitioning, a hierarchical
model illustrating the causal structure of the system was constructed.

Findings

The analysis identified six primary factors influencing the utilization of by-products for
competitive advantage: governance, entrepreneurship, networking, organizational resources, competitive
intelligence, and competitive advantage. A total of 87 validated indicators were grouped under these
factors, reflecting a comprehensive representation of the system.

The ISM results revealed a five-level hierarchical structure. Governance was positioned at the
highest level, indicating its role as the most influential and independent factor. Entrepreneurship and
networking were located at the fourth level, functioning as key drivers influenced by governance and, in
turn, influencing other factors. Organizational resources occupied the third level, serving as an
intermediary variable shaped by entrepreneurship and networking. Competitive intelligence was placed at
the second level, directly influenced by organizational resources. Finally, competitive advantage was
identified as the most dependent variable at the first level, influenced by all preceding factors.

The reachability matrix analysis confirmed the transitive relationships among variables,
demonstrating that governance indirectly affects competitive advantage through multiple pathways. The
driving power and dependence analysis further indicated that governance, entrepreneurship, and
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networking are independent variables with high driving power, whereas organizational resources,
competitive intelligence, and competitive advantage are dependent variables.

Overall, the findings highlight a structured causal chain in which governance influences
entrepreneurship and networking, which subsequently shape organizational resources. These resources
enable the development of competitive intelligence, ultimately leading to competitive advantage in the
utilization of by-products.

Discussion and Conclusion

The results of this study provide a comprehensive understanding of the complex interactions
among factors influencing the utilization of by-products in the sugar industry. The identification of
governance as the most influential factor underscores the critical role of institutional frameworks in
shaping industrial strategies and outcomes. By establishing supportive policies, regulatory mechanisms,
and financial incentives, governments can create an enabling environment that fosters innovation and
sustainable practices.

The positioning of entrepreneurship and networking as key intermediate drivers highlights the
importance of human and relational capital in translating policy support into tangible outcomes.
Entrepreneurial initiatives facilitate the identification and exploitation of opportunities, while networking
enhances access to resources, knowledge, and markets. Together, these factors contribute to the
development of organizational capabilities necessary for effective by-product utilization.

Organizational resources emerge as a pivotal link connecting upstream drivers with downstream
outcomes. The availability and effective management of financial, technological, and human resources
enable firms to develop competitive intelligence capabilities. These capabilities, in turn, enhance the
ability of firms to respond to market dynamics, anticipate competitor actions, and design effective
strategies.

Ultimately, the study demonstrates that competitive advantage in by-product utilization is not the
result of isolated efforts but rather the outcome of a coordinated and hierarchical system of factors. The
integration of governance, entrepreneurship, networking, resources, and intelligence creates a synergistic
effect that enhances firm performance and sustainability. This holistic perspective provides valuable
insights for both researchers and practitioners, emphasizing the need for systemic approaches to
addressing complex industrial challenges.



O

alzo colung

YR I5 g oS Julmi g by o pvo

VP F 6oV &b jooad el e
VFr0 0229 1Y )05 53 03 3L VAVY amio oF o)Lt B 0,30
VFe0 (20,5,8 Y )b jo o0l aid iy

VED 20,9,8 Y8 G, yo el sl
VFe0 o) @)U )° L;l'#?r’ )Lu‘ Yo Fy-AQYY &.‘;"5}*5” L§L‘L*’

Co 0 o S (o€ 58 DY pammo (5,00 (5l (55 US L (g o’ Joo 41
P gl adgi alus jo (B,

Y . Yoo ) . Yo, .
0w el w81 e EE Al e ST LLe I LSy g 5 (559,98 (085 0

Ol eiybions o gDl l3T ol&izils ¢ ylioms axly o e 09,5 )
Oyl eylioms ¢ylioms ol8iils iy 09,5 .Y

y.vakil@semnaniau.ac.ir : J giwo o g3 Juwos I*

oS e el

soaiods 858 SV gamo (5505l 5 S ST belse (s Jolaom e Lauls s (g ol Ban i dlio g
35 ol Gom ki il aslllas ol i omlidishgy anl K5 9 08 adgs @lis ys (HB) Cuze S hel oy
Ghaslas dsme Jlog 5l oolital b (a8 iy 0 el (aS— o) aipel i, L lio g1 g Sl o5
(3 5 CVR slo g, b g ains plulid o pasls (ool siapllii sgm 5 0,05 Yo b el lodoss s o Lol LS, e o
S LSl (i (gt 3l e Jale o Ll (e plaiedy (o085 s S (e )lisl 3 (1F40) LS e it ac sl 5 e
aS ols lis gl (aidly ol plol )k elusl b g aiadon & jgody (5 S aiges ol ooliiul(ISM) 625150 sy o)l bam (s s oo )|
2 sy Sage g HB; aadign (Glojle e (siludSad g AL (S8 Jali ol Jalge 0 M) im0 0 SN g
5 AL dele S S Glaieas SleSe Wy F o B (a5 ealde LSl S b g by Copde S5 9 08 0y mlio

. . | . AW S8 5 s
Giagn n Slajle alie S o Cui | Sloslo glie b ol 5 (ol 00, s 3l (g 5LuaSs ve2

1§ S AR 9 oo () Cu oy e edilas ybod (L) (Saielign Culed p3 5 039 08 AT (G, @ 0 8 )
oot 2lun) Jolse 2 35505 pilie S8 g 08 mlio (o SVsame ;0 (U6 Cuge 4 ol -

adlie ol sl gpi> alas VF20 ©
Al ol el sl (B)odiun g 4 Blao
Sl lgen 1) Coje ol 3350 s Qilgh oo (B, (guiedion 15 b gillae ol L Sy oty
S g milio ) piainn g ladSed o oS (B Cujo i )8 SV pama 1B Slguals ol 4385 50 (CC BY 4.0)



https://www.dmbaj.com/
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0002-1608-2632
https://orcid.org/0000-0003-3249-6509
https://orcid.org/0000-0002-8105-2851
https://orcid.org/0000-0002-8161-5263
http://creativecommons.org/licenses/by/4.0
https://portal.issn.org/resource/ISSN/3041-8933

Pl g wiB adgl @luo 5o (L) o o S g (£ 58 OV pazo (505 ) (5l (LS L (g el Joo 4311 m .

doddo

055 Caxio a5 M by e S5 S35 ol SV g sl LoES il 5 Cmez sailyh ) e sla L 5o
Jols o o0 5 inio sloailany ;S Salil & orie Glejan j5ba shngs s, cal ool 00 ez gl o S 5 a3
69> haecan; Olasagd wllg oo e Cupde pas Shgo j0 bdilewy pl cwl Sl OLS S ple g O Wl (WL
Gbadeyan et al., 2024; Saxena ) suib axils o yon a5 1) piaawsST o565 5 Sl slol5 Lasl (S g O Sogll gmmen
algs co g 5l 1y Wb 005380 55,1 b SY gass adsi (gl aiads )l aolie 4y ol bas cud )b aailony (e « blis o (et al., 2025
(Iwuozor et al., 2022; Korasapati et al., 2023) wgs 7 ke 5138 5 (55,5liS mlio 1o je0 slaidl Lol 5] 51 SO lgiea
iyl B Gl Sl Ceo )b Sy asl (e ©)5p0 S e oo 3 WY gaze A o e 5 Case e, (nl )
B3 o0 gme (1B 9 solaidl

SacS g i SV game 5l (slos S il wtsi o anlgi e S g B mlio )8 Y game aF wilesls oyl Slagaos
ol b .(Gharib-Bibalan, 2018; Philippini et al., 2020) w,.5 1,5 coliiwl 5,50 ol SlaS 5 g b jardy ¢ gloowd Slgo o g
sloay 3o il )5ld gla Sz Jolds a5 ol ol jan (gouxie gla il L YL 039381 (35 b oY game a3 laailony ol oo w18 ol
Arumuganainar et al., 2025; Taghian Dinani & Van ) aib o cpel 0oy b Lo e Jlas 5 (o5lo ) slacysgases b
bl glge alox 51 Jiig Jor oMSLie § YU (6 pidyolad cadsl slgo cpuals 10 Sllug S 0B Canto ) o354 .(Der Goot, 2023
3 ol a5 Wiloals 9o o Wl ol (Altinisik et al., 2023; Kelleci et al., 2023) aig, oo jlos 45 2,8 SY guamxs dawgs )0
LS (50 0 1By o 4 litnd (sl DYzl JulS b b ) ol LaolSy

3l aS ogdse chyyad L3, 4y S iy o)l Wil o plejle S Ulg lsieas (0B oo o STl S pae Slool o
Darmawan & Grenier, 2021; Gemina et al., ) cool Sliws b6 Sleas 5 (55515 cnsd woaS las alisee Jolge 3,k
5 4% Sgets Slole lacell y plie jl 6o pilinms oyal (B) g oz slajll 5o (ape iz 4 e (2026
olis conlin oS 5 a5 w5ls ST ool 5 wolie i sloas L bl ol o (Haseeb et al., 2019; Ly, 2021) coul aiedan
Mohaghar et ) 353 yzie Jlasly 5 salete (sla Srsls sbml @y Wi oo cdaly) 5 55k o los (s alozr 51 i ugalel 5 ogals
Copidge |y 5 0 laiz g Coonl gads0 (pl (S 5 a8 Curio wiile wilowy e lis jo .(al., 2021; Purwanto et al., 2017
il 5 8558 lin oo l3¥lon aiail 03> il o

sl s Jelod v pslanz 5o Olojle (Ulsh @ a5 cosd (1) anedion (Ul S GRS Jelse 5l (S
&S oo SaS aylojl 4 colbld ol (Emon & Khan, 2024; Gomez-Prado et al., 2022) s ls o,Lal )b i 9 L3 150 Sl
Jyame 5 y3ls ] LS ,o (Adama & Okeke, 2024) sles slulis 1) 1L slacus 8 5 00,5 31361 (5 g SO 51 il Slowonad
S35 oo oS L g splee S gamme 45 L s lejlos o laigTs ol (6 gty Gal3dl 55 sotr GBS 55 o3k cslagsilal 5
drwgs oyl jol pl e 2,3 OYgame 059> 1o .(Makina & Oundo, 2020; Sittisom et al., 2022) wws l38l 1) 055 5L age

Ll SYgaze asye g (b 0 S las Sog, 5l 6 pSo e 9 (g slas sl



m l VP eyl oyloid cpxiy 030 )5 9 coansS Judoxi g bgy <y oo NULSF R

AL sl S LB 5ed () oo liess 5 (08 DY game dxwgi 0 luaSed 5 (GBI B R0 s
Hilmersson et al., 2023; Sharma ) s;le o o2l,8 1, woz slaces,d 5 6,15 0 00 5 (bl Gl (555155 S e H5550 lorea
D )0 ontpn it caolin g s y205 (ils Jols (gl ol s (lsisds 55 glad > 5 cloix] slaaSil oyl ol jo (& Bhatt, 2022
&ilwaSis cobld a5 wileols lis wlalllas (Rossignoli et al., 2024; Wasim et al., 2024) oS o i) &l 31,15 slaos 13
o»! (Garousi Mokhtarzadeh et al., 2020; Zacca, 2026) sgi ,mie audS sl a5 s yiwd 5 (5,915 0 ,Slas Sgupp 4 Llgs o
L}OOM u)LoLu 4 QP U""))‘ o).ou) 5)|)Lu 4:....49.' 6‘).' é’l—a—a@ U"‘ ‘).u) ‘.))‘O 6‘0)45 u...o.ﬁ‘ LSCJS UYM » ‘5....».0 el...»o 5o &9..05.9
1 5 oyleyd

lacler ol Sl s B, Cuze 0SS 0 50 ed Glacasln 5 e L1E ¢ Sloslung,s elss LS
ST aLe s 5 (555l5 Axmgi slusainn) Wlgi o ¢ alom (ppilsd (ngai 5 Loy Sloml (g @) Aoz 5l edgs Jloyet 5 o
Hleasl wiiles co casbin slocislw «yuzan (Abdelfattah et al., 2025; Songling et al., 2018) il 8 &Y gaxe 059> 5o
arwg dwl, opl o (Fan et al., 2022; Huang et al., 2021) oS g s olls o ;0 1) Jlaul slas yglgs g s slags gl
Kuznetsova et al., ) cuul suls 7 ylae (6 pds ol Cusis 10 Fhe sloo S, 5l (SO Glareds 5 (6, Kan sloaSis 5 o gladlss
ot milio slasli b olS jsbay 55i s slacalem da)5tS 5l )by, 45 wims o bt Slidllas 2 b ol b 2022
(JOO & Suh, 2017) ..)9.«..4‘547 & g0 Gub) w)c J.ALY &a:u 6‘;1 ‘é_ul.a ).o| LJ"‘ 9 oD

Slasl 30 (25 HB SIS (lizen (28 DY same 5 5 dilowy Cupde 09> 58 (228 5 S5 STy 2525 b
Lol sapllss 5z S ol &y a8 5 alaisloy (8, g 550 s il (s a0 Slillas (6l 0,10 0925 s
2 b imgh odes 35005 S g A wlio atwe) 4o (mized (Putri & Budiningsih, 2021) wiles S azg Jelge cpl oles e
Kabeyl & Olanrewaju, 2023; ) Sl u)f )|J.5 R ) )Mo.f g.i;ﬁ‘).w‘ 9 ‘S\J)JAA ..)Lx)‘ g 009 Mw) 9 LS"S LSLQA.V.}
Oles sauzmy DMeles 5 Gaas S0 aieils mlio (pl o jlul 0B, Coje 4 oliws &S cal Jl= o cpl (Pytlak et al., 2020
el gl mggie sloJos b g calise Lslge

ole e Ll Crpwd 5 arloolids 4y Wl oo (6L lum (g ol (5 5ladote o by ulos 6l Sy, 5l oolicisl eg, sl 5]
Karimi Shirazi et al., 2017; Modiri et al., ) 5,51 el o551l slos S puead Glp poade 292l 5 S S5 goulS
Olpe 4 Wl go g Sjlacn el 1y laeyT (6 pdy o3l g 5,0 Glime s 5 Jelse (ool patbidis Jelos (Sl 8,525, ¢l (2019
Grlucald, g 590w oladl (Il danwgi 938055, Coedl 45 a3 b ol Ho 08 SIS mlin dgs (anass g Sloladl sancuglgl o
S yiso S5 A (59,0 SuTul g (h e Sl SIS g wiB G 0 (28 WY gaze (625 Ead5e 4 B sy mlis 5o
.(Norouzi & Danaei, 2022)

22 B Coje S Sz o8 DV game (625,150 A8 A1 else i Jolaer e g et gy nl B cnlpl
Ll (6,5l (6 s Joo S B o S5 08 0y mlio

E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

Pl g wiB adgl @luo 5o (L) o o S g (£ 58 OV pazo (505 ) (5l (LS L (g el Joo 4311 m .

ORI H 9

Ot g (BB, Cuge S (sl S g wiB mlio (il slees g8 5l esliul ;o 38 ST Jelge | Gaee 530 4y pol> anlllas
wlolid slp (A5 Ao Jgl (D g s 5l a5 0l plamil (oS = (S 90,509, b (65 b (g s Jio B 3 (Jglao-de Ly,
9 4l LSl ans amlae (25 59 )0 g lioe Jlow 9,505, b b adls ol olitul Jow colo gl (08 (250 9 Jelss gl5eul
il 51 e glaosls ol 51 (6,5 Slol aie allss g0 sy 5o idd lolid (o, l380S oe, b o, Sluol ot ollai g0
7B sleools slaolly 5 ol Cledlbl (5,5l 5 psle olSimgsy o Sl pole malr U5 (2Rl Sz ole Sledbl 35 1 oSl
YoYO LYoo Jlo i lagT 5o gmins a5 Conl ouds ooliiasl 4l ol 3 sl )b g 4oks 208 pls iyl o Sy ol ale oS3l (yyman
el 00 ploel goMo

Sy aid 5l e y8 S¥game slres gl wy i plaasie 5 (55 b phlinale els leghy oFans oS lie
G 035> 50 Jleb slal il (e 988 1S5 5 i cunto by 5 b S0 5w CiS Coio w )l lpas alex I ail oo
Coio Ol Siagh o @R ailul 5 S8 5w glanilony I e SV game 0aniS g ol B o8 DY game g 5 ang s
Vool a6, Jloiolid 6 nSedsed Gy 4 s> aessy sl 5 ) Akl Jlo V0 BBl Lol LT (sla Sy o5 s
i ol o,k gl b i

o) B Jlgms 45 055 Yo 8ltws e iy, ol 5 s o0litias] CVR wiile 38l5 gy 51 oy gl il sl paslis lgime o,
B 55 o) (559,07 5 €0l ()50 (g Sl dpber il (65,0 slan S bl g oad gl ST Sy oS (b
)] sl 0y Yo gl 0565wl Slene 45 — +JFY adg¥ (b b lapy] Sl oSl e 5 2ol ey asl iy
O 5 o3 s i o b eolital 636 Lis by, 5l Lelse sl sly d Al g +/FY 5l iy T liiel 45 Sl st
Slel else Bi 5 plesl ol ogas 1o |, 553 ol w,Sel glazy 35 8 dinks bl s alse Copasl yl5ae 00,5 aseiuo 5 osdle
oyt NS T o a5 0 eolizl (VYAY) o San 5 e oo dnlllae bl s 55 0, ol 51 63l s (6,5 mmonctl jlemo glys is,S
D9 Al a5 0590 Jole B ol A 5l is Olilal 5.0k ¢ 2 /Y 31 jiaS Wb Al o 90 y0 5 5> sl

Jelse 516 2 slag S 51 (e ail o9, cnl )0 sl ounds ooliitnl (6,3 b6 pnadl (5ladibe () 51 Ll s 12
5 0b asiie g e OIS 3 s (F) 0l (s odl 5 (1) ol dB (V) oo 8l (1) o5 B () o)l bl cieo Ll
Lils, B asS oo atie g 03l oo aly 2 ) Jelss o Lailsy () cnl 08,5 JSS (65l e o (1851 il 5 bl 2 s

Sl ool ool ol adllas jo gy ol 5l do e 4 g 00,5 astice odyay s otz

! springer

2 sciencedirect
3 tandfonline
4 emerald

> Modiri



m ’ VP eyl oyloid cpxiy 030 )5 9 coansS Judoxi g bgy <y oo NULSF R

baxdly

6 Olasl e allss aslllae 3,k 90 5 b asli .l 0ol £4,8 o asli 6 NEaS L o ools &S e Julows g 4320
oL 5o s,k Slusl o) ;s el by Sy pgs Lidu p pddie Jgl ide 45 canl ot ololis 8 5 b anily LSy ass aslas
€ olB,y oo > &S g 0B adg o 0,8 slmos gl B slassly oS L g ISI Web of Science. Scopus ,.xe slacsls
A plowl Clasilony jg00 olaiBh « o3 slaos sl 3 oy slalle? ) Coje galdS Jalger & e b sloosgl 8 b5 ) ol b
s a5 0l 0ol asdllae 3,50 V) Coles 5o s alie (glsime 5 oS copglis andllan 51 G ol sloled asdllas Vo slass Tl s
OBy Ll Jldle ans alas 25 ;9 5 285 IS8 axlas slalsw (Jelss 5l (S p @lolid b G 35y 2303l s
5 Jelod 5 452 (S sleodls (Sl 5 (555700 Gl ()TUS Al pe d )3 (5,505 g, dr G 5 08 (lulid 3 et ll o
SRl e b Sa g a8 adgs mlie )3 (BB Cajpe S Suz (28 DYVpaze 6550 Gl Sl g elge ) (ol Jelse 5 4
ias glulis Y-+ MAXQDA

Soy9pe" pgas 0 0ps Ve Sl lply b axd S S CVR (g, 5l avhe it 5 6900, slagasls Bl sl
g 0 dnglie /FY wliw] am lade b o] eliliel goamd 5 e 5 4 6)s] ao b asli 58 " 68,0 me” b " 65550 Lol iia”
b anl (ol Joe (2hb slp paslis AY 5 Bis> el 1 wad slulis asls 48 o )

58 Jule S Sl Jlges 5245 Jlgms VAL (glaals s ok ol 56 s g, 31 08 Jelge 5,505 sl el 5o
S 55 g A O Lo olawd 44 a8 ael iy Yo g 03,5 >hb canl o b e ooladl 558 51 &S il elal s (a8l oo
St O 5 slagul 5l S pes Al e 45 0l plowl Al e a5 536 als d oS Shlitel GuSilis 5 b5 15 ]
Jolge don Slilal (Sl (VYAY) e 5 (5o axlllas ulul 5 Coles ;o ol Sbj)l ddpegd pow al> oy a5 0g +/Y
i slaosls Julos 5 41525 ) Jpiz i a8 Jule VA 5 siogs <Y ) 28 Jlsie 190 4 8 o ST 5 A S 2i 69

e e Lt |y aS
V Jgu

Ay 8 i 0 Gl o T g 5 DY (£ S0 ks A i (sloaisl

b ja2ls (28 Jelse ol Julse

970 (6 e (o858 DY gazmo ()1 (2l il (o8 8 DY garme jous (63l g 55k dnwgiz (o DY gazs ik (LA aalllas Bl el
SYgarme ik 05 Saa- b SVgame Jlums bl SYgarme (UB) )05 Sueid sl 8 DY gare =B,
=2
k) () slas il Jeli-(0nz prgasn) S92 90 3, 5l )l pgSlle p Y game L3) (Lb3)) 5 Julow clolits slacawlow
A game 5 5 S dnugi 5 6,5 a0 8 SV pame g )
(o ool el g 5 Salemm 058 SYpame Sladgs k@ 09,5 slaceo f lulid 5 Cunse 6,8 a5 Capos ol
Sl gl ) alepum (28 SV garmo o Sy (b))l 9 Supien 28 SV gaze wdgi gl anpe 5 (IS ale s SR Slojle
=8 DY gamo oy il sl S0l 5 Gl S 5 i Co e QSIS s o Sl Sbojle
Sloslons 5l (o8 DY game wdgi (Sl Jaw drwgi g Galizd- (2 DYV gama jl sazme oolitul (sl aredise CdLjL sladl Sz

Mg sleanie 5 Gluls el glapiuew § badl p- o b SV same adsi lp & B Glag) ik S0 5 wd oy js0e olaidl
<5°)5 QYQM

E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

b g a8 oyl @lus )0 () o jo cun Cqa (£ 8 DY pamo (6505510 2 (65 US L (g it Joro 4l

Y gaze diadsn i e 858 DY game atg slaan T8 sl b o8 SV game a5 55, 4 g b iy S0 Sl
SYgarme wdgi Glp ool g LOE S pie plas (23 SV game Sy (sl pets Sonp g SedeS Cupite a8 2
=2

OHLL esgiae (550) sebs slas slid —(o,8 DY same Wz wlg lals, Sl ST A G9)0 dnes g B b
Sy sl Jlemms J9o8 o paem 8 SYgame ol o pae gl ad iy SMb lapiaea (o g sledl 6l s !
A Dgame adgi Gl sl 5 5 S Joum 08 Yo

Jos Sk (o058 SV same sl lslsi G5l sl 058 DY game agi wyaz slasls) s SYpame I laces B alulis
Sy 8 SNyame adsi slp 3850 Gl BLI 5l o 508 Y game adsi sl oo 5l s )ln o ln 2
=2 SVgaze adsi sln 63 5 wax sl el B

Slp Gl glaise j0 by 31,1 o8 L S g 0 adg sladilony 5 28 SV game oy 5l 6 sloods] 5l cdgs Coles
Sinlon 5 (5,San- S 5 0 oy glowilony 51 (551 g 5l Jolo s olatdl saty] (il pgai= 0 SV gams oy
A5 4 095 sl ity (B 2 DY same 055 S0z sl IS el iyl 5 ()l SIS 5 dmg g Beiod slaise (e s3le
Mg slasilony 5l (88 SYgame 0l ln (R AL Slojslie STm slmb S5 5 08 adg slasilony 5 88 DY game
s g 088 0y slaailony 5| 28 DY g wd sl (rez (AL 5l Cole S g 05

a3 oy laslons I (o3 SV gaze adgi ln 1) 0ilgd 5 @lge B o Wl (oS4l Colex 4 gy e (o3
)9 slag Sor slnl Gy cuslio Glaclwjon 43 2 (28 DV gaze sy Gl O)lole )5 Gl Jeei= S0
lr e SoSlle (ilgi- S8 5 w8 wdsi lasilony I (o2 Y gaze wdsi 1y (IS le s lgE-Cags (slayeaST L
A g a8 a5 slanileny 5l o8 DY gaze oy

byl iz )3 Jeted= S0 5 i oy lasilony I (23 SYgarme i gl e 5 (B slacSla ) ol
3929) ailare (L8152 058l slafuiliy 5l (5512 0 0 Sezmem S 5 08wy slasilons 5l (o2 2 DY paze g (sl 4280y
loslons 5l o8 SV game wdgi 6l B g Gyl adgl GBS el I Colom( g (o s slol (5,9LaS” (slam)
S g b adg

L5k sl S b 5 (SL e Jlo slaculos— S g 0B adgi glaailonsy 5l (28 Y same i sl Sl slacudle
Sl @IS alor 5 (5 slaojsline(pdnand slags il LEw) adg slaausa (ol glaasly 5l Colorla wilos 5
S g ad oy glaslons 5l 58 SV gaza oy

DY garme Bus slaylil 4 (o s (aro adgS (el 0 50 (0 8 DY gaze agi g y0le S5 10 (o (Sales 5 S LS
395 slanilony 5 (o8 DY gazme a5 (5,9l8 J3LS (sl (Saro adgS sl S8 5w oy sladileny Slead oy (o8
odd 3dgs Iyl g adsl dlge 4 (wtwd- b g WS wdgs slanileny Sl (2 DY garme g mlie il S5 Sh g a5
S g o jole S 0l laailony b L g dlugey (ueli= S0 9 0 pole 05,5

Mg sl (Mo slasle b byl g Jelai-plSans adpe g (S el b daly) Boyb 51 (0550 002 olml 5 ()1
b blyk e sd O¥game 6yslsi 5 CokeS b 0l sl damg 5 Geid g ol QR slg STe b bl o8 Y game
=2 Vg laind (p DIl 5 Slbls )l (s Copaem( 2B SYgame adg Koo la)lS g STy Gleind

i sl Gliks sl s NGO JSas- 5o a8 (glailony 5l Jol> s S gams 5l Colox ogas Sin b ol
sy ojlale (g3l aSin o f SVpame ol 15,5 b Dl gy aSh a5 Sledliti-jen o O e
S8 g o adgs slaslony 5l (o8 DY gz

g 38 0y glasilany l o8 SYgarme adg 6l (B 5 culio S-S g A5 I 08 DY garme sy ausa palS
S g a8 adsi Slaailony 5l 28 DY game 398 lp ceilie 35 anbl- SO

35 lawlony 5l (o8 Vgame iS5 25 GRalS- S0 g 0 adsi slaaileny I o058 DY game CoaS L oy
Mg 88 SV gamo ol sl (s anTy CoheS S 5 a8 0l slasilony I 8 60 5 Maax Jamo S g 03
Sb g b

Sy S0 g 05 0y slaailony Sl oad wdgi Wz SV gaze dil)) Cas e S0 g B g 08 DY game s 4 g
Sbgad slanilons jl 2 f SV game a5 e 08 DV gazme (i 5l Lty Sleas

o Fwd 53 51l £ S g a8 wdgi laslen (28 DY gaze (b e £ S8 5 08 (28 SV gazme (e 3 lib e
S8 g a8 slasilons (2 DVgaze S92 sl

Selr oy

d)sb-é

FHAN

PRI '

6)9‘95

S

SR ALE

5 ol

<) e

&3l adg>

Ll

ng

S92

s‘i)é])u

&l A

) Saye




m) VFeB o ke oplosds cpxiy 090 U g oS Julexi g bgy o ke

RULSEENTIS

Luls) S8 5 453 g @lio 8 (B, Cue oS S (o8 SV gama (6,5 0 53 ST olse e 5 (Lol Sl g

S5a0Ss NS 51 elge (6,8 51 lime B 1o el o Laseie o8 15 Loy (6,15 Lo 6y Joko 4811 sl by o Jglao-cde
S5l e 5 055,5 aseine (F) 0y (L b 5 (1) ol b 7)) dawgio 3B (V) o5 3l (o) o)l b b olul )

odal Y Jgaz )0 a5 s plonil el (g0 Lauly,y ()il e ile JeSi 4 (b5 lm (g i (g5ldito 1 al po (gl 5 Gind pez

Y Jgu=

oo By ol o ile

By Cae gl s Sl AL Gl ple (B, saiede OS5 Jalge
2) £f YA A oy o, saiaden

Vo Y £ oy 22 Sbole mle

£Y \At Yo \ig £Y ity

Y Y\ 2) Y Ve Sl oS>

2) Y Y yY v Sl 4

¥- ¥4 oY £f YV By o

Slael g ael Cewd a4 sl 4ol sy (F) ol Sl cads jo (Y4) 8 15 olows Jols a5 £+ b plys alin] o> Gyt oy 09d o

olas 1y () alaly se2g pas pagie o1 51 51eS 5 (V) (6,105 31 sime 4 (] 51 it e g 0 aslie (4T L (9,0 dally, 6 5l 5l

P (pl b b gy sl JE! gy 4 e le (6555 elaie o cnl Sles ol e Sle JiSCET (gamy Al e 0m0 0

1945 C8,F &g esle (65 5he el LLI)| 0 A L C Logyl ol sl Lagye C L 55 B 5wl bli) 9B L A Jle 51 a8

REW PRV 5 WIWERR | PP L SRV . Jg PRSI RGO PRV ) g PRES

Y Jeu

Sl 1 e (s e le

eSS IS i ke b, gade 5 51 e
\ \ By saeben
\ \ \ shojle sl
\ \ \ \ \ ETTifty
\ \ \ \ \ \ Sl oS>
\ \ ) \ \ s a5
) B, Caze

bl 2 G g 9 dalone ()5l 5l e (plitwd Sl 50 Jelse (Snnly 5 Culas gamme (olye dladis (i 657 0

3 Jolse azis 0 a0l (e Joi Oyso 4 g Sl Cows @ lagy] Sl colas ggaze (Y1) LK 5 (55l ymd (oou S asllas

E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

b g a8 oyl @lus )0 () o jo cun Cqa (£ 8 DY pamo (6505510 2 (65 US L (g it Joro 4l m '
Jae ) JSs 5 Jelse (sa e (K8 ¥ 5oz ol pew i ()3 b (s Joo o] ool g i guy aids Gilisee mslans
e oo plis |y Kb g a8 adgl mlio jo (LB Coje S Cpz o8 SV game (605,10 g (6 LSl (6 s
FJgu=

Sy s moleo o (LB, oo S Sy (o88 OYgamo (SIS ] ol sy

FEY I e Sl <ol Jolse
dsly \ -0 I Y =B, Cue
Anly Y -y ¥ Y B,y saeien
g ¥ -) Y b Slojlo lis
Jins i \ ) $ S
Jins i \ Y 5 3l a5
Jas N I 4 \ oS>
Vs

A5 A8 el syl 3 ) ot oS S 8 Y U ) o
d}\ ck.m

ps9 e
e s

P> b

oS iy s 53 ol 458,5 JS ans D 55 (5 (6 e o5 a3 e 05 | US55 F g sl
Pz chw p a5 3)ls 5B 5w adgs i ;0 (LB, Cute S Cuz (22 DY gaze (6250 )0 b (i oS Culaid 513
5 a8 oy mlbio ;o 0B oo S S o8 DY game (5,50 Lol Sy 55,138 o 1€ 815 5 €ole Ay fll
St ol %o 3, 5| il oy al 55 Sl e 5 st AL slaadly Sl oo il g Syl ol sl S
S alply s RS b dgges 99 BLI o e 50 5 985 o0 ST Glejls b im pges gl 2 € ALY 5 €5l
s b (Saalon 5 bl b wilgi oo L BT sl (55950 (alejls qlin s sl bapsT 9525 5 93,5008 JoSlo € B 5 €5l
5 Sl HIAT 30 € LB, gaialigr? p paw mhw (o « Slojle mlier Jele oS S 1) Gledbl o YIS wlge b > 5l (698 milio o

Shadga? Colps (o ams S 1) 6B, gaialion 5L o L3, Jdow shgy slosiy aolip b wilgs oo diads )l slaca bl § aolin 9429



m) VFeB o ke oplosds cpxiy 090 U g oS Julexi g bgy o ke RULSEENTIS

Sl Sol sl 5, aalp (65510 g L3, Jdog b @8ly 10 098 € 0B, o jo> 4 i pudiee D jg0 4 BlgH o0 4 el € LB,
Y ls &

A g wi ol o 0 0B Coje S Sy (0,8 OYsamo (6550 (ol So Ko iy o

o J
A 3 S
g,
s
‘_-;J\- Q—-‘
o}
2o 415\
s
3
X

PO RN

-
—

1
(8
o
|

5,es ay dialy " ) Cuie” o " ol saiadgn” " lesle amlis” Lolse Sgegs 45 a5 s LS SocSee Julod ulyd ,
2l 558 SYpame (L) Cuje a (alies sl azmti o s T BT 5 Mgl asia” U GlessT bt s elge
s 55 a3 S Jolge

S5 A g Sexy

25 K 5 08 ads wlio o (8 SYgame 5,550 5 e Jalye Jslem Jo Sl S ol plis il rags b

oV 5 el IS 15 o isolis plieas € loSod ol 18 85 Eeol e W ety (5 il g s Jao Sy B
Slas licilow a5 el o] Slo 4l cpl a8 5h Cov puiitans pé g puiions g0 |y Jelse Lo g 48,5 15 adaw
s (pl )1 (28 Y gazme b s o solatdl slacdlad 4y (aoiuz )3 (597 A o Slagsie 5 el o led (S
Abdelfattah ) coul gean 3,5 05T Il sbas sl 5 e Sl Al ys Calod 13 agas Gloslow Cuoal 5 a5 Slallae b
L agzlse jo 1) olly o Slas (5,loline jobas wilgs o go slacolas a5 Wlools lis pion sloiogh (uizxen (et al., 2025
sl uii o opl pegde .(Joo & Suh, 2017; Songling et al., 2018) wisy ssuge Madlipn Cold) 5 oot Slolyl

ol axdly ool by (Fan et al., 2022) ol 23,5 18 0l 3,50 505 WolSiy e 6,650k 5 o ss 5155 il g 5o slo

E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

Pl g wiB adgl @luo 5o (L) o o S g (£ 58 OV pazo (505 ) (5l (LS L (g el Joo 4311 m .

Glacgsgame b () Coje S 5 (28 DY gams dnugi (6l N ple el )5 GlaS ol G 052 g (y9s 45 amo o LS
A5 et azlse gux

S oS 5l s 4 Wl plolid Jitas b 5 solS Jolse Glared € 5luaSiaim o € o 31159 ¢ Jas (gom gdaw o
dnsg g ailiy BT slacolled gl esbin (sl iy sl 45 sms o L s ol i LIS 3l b ite ol s 055 ¢ 42,5 13
AL o Glallas b 4l opl ol o8 DY game slacd, b 5l g )lo 0500 sl (olol Sl oz 5l o bl (slaass
(Hilmersson et al., 2023; Sharma & Bhatt, 2022) s ls Slseen disS o (Byre (o3, 33 5 5,915 S e 5550 olgicas |,
Sl i35 18 08T 3,90 00508 jsboay ails JUisil 5 il SIS (6550l g 53 slaby> 5 eloizl (slaaSid (25 (ies
0 Slos Sgupy y0 Gl Joloe 51 S lareas (g5lwasis Sl (K5 (ssw 5l (Rossignoli et al., 2024; Wasim et al., 2024)
5 sslwaSs <28l 4o (Garousi Mokhtarzadeh et al., 2020; Zacca, 2026) col ool asbis Sl pole 4 oliws 5 5 )3ls
S |y 8,5 Y game il 0, Wy s o Sliinw 35100 5 ed slaolys (oS el By slee bLS I sbxyl b
ke lge 1) ol (g5lecs )ow pmns g 03,8

G3loaSed 5 B b co g ails 13 e Sl gl o € Slejle abior a5 ols (lis rimen Lo sloasil
Gs,Sesy 5 (1At SOl ay aely o o2l 5 &yl o Sludl o Jlo qilio 4y g yiss 45 Cenl T Sl E5dg0 ol 5T e S
SST lB) Coga sloml ) Gugalsl 5 upele wlie oS 5 Comnl 2 45 wlie r itee oo b i () sl lagylojls ailiy 3118
(slojle slacaild § mblie 5o o e a5 Wilosls i o iegss o yizen (Ly, 2021; Mohaghar et al., 2021) cul guss )l
Bl ool o e,8 DY game aiw) yo (Haseeb et al., 2019) 04 o 0B, o, Slas Sgupy a5 Wlg co «llas 5 0dgs 055> 10 03194
lagleslo iy 53 (SlonisS (et (1S a5 ol Laailony (55518 13 (aadd (1ils 5 Sila sl (St ((nsh slacs ylid Jols
IR

28 lelid () Coje r alits Sl g Slojle plie 4 dily g aite Gy € LB, Gatediga? (an gl 5
9 Ol )8, () hazs Sl Gree S0 wiells (o2 SVgpazme b 5o H5e Sul; lp apleile &5 amspe plas aisl
ST S5l il Slas S mrona 39t o Waodls Julos 5 il (saiedsn 25 45 Slallhs b 4t nl s L3 (slags] il
B, saiedgn a5 Wilools Las pdoy sl iegh (izen (Adama & Okeke, 2024; Emon & Khan, 2024) ol guas il
GOMeZ-) a8 SaS laolszy llallis o Shae (2al38l & il cslocsiilyind 5 (6 A5 Cd o Jymme 55158 Spete ek 51 155 o
ol G| o atee L5 Wlgi e 4ty SEML] (glagianes 5 o0ls o sla,l5l 51 eslinal il ol ,s (Prado et al., 2022
oS L el

B L5 e jobay & 85 13 oo gho (nioml 50 Gy 5l e Olsiear € B, Cujo aly 4o
Ngamo 15 ) Cuje o (ol 45 an3 oo olis 4l pl )l 518 Jalse pl il S padin é oty 5 (1B, Saietyn
Sadgr 5 Slojl lis cg3luaSd (s BLI Boyb 3l g 00t T l,eSo jlas cusl onizmy 5 lal ez a8 G a0 8
Wl oo e g Slojle alize Julge Jolas Jol> 1) 0B, oo oS SOl sl Co e Slool b ases ol aiis oo el 4y 20,
bbb sla !l g cuiS ( Jgame § )9l (b« pizen (Darmawan & Grenier, 2021; Gemina et al., 2026) s ls Jlyseen

.(Makina & Oundo, 2020; Sittisom et al., 2022) cewl 4335 15 00l 5,90 08,508 j5bay 20, o je sl 5o



m ’ VP eyl oyloid cpxiy 030 )5 9 coansS Judoxi g bgy <y oo NULSF R

‘SaL......m) 9 ‘5(:)3 uy&m )‘ 6)‘0)40).@‘4 6‘)" )gw 9 258 \.\.AJBJ @Lua as Ambsn ul—hﬁh—' U’“'Dﬁ)) uJ‘ LSLQ‘LJL& cddf)ls).la...a )l
Cogdl 6, Ken aSil axwg (oM slacilow 4 azgi g auS bl Soleiaw 5 a2 LSS (69,505, Wb (0B, oo
58,5 i o (wimen (Kuznetsova et al., 2022) coul guod i)l 05T 6 pdycald, sl o sio sloadss 5 bosla,y
u...ﬂﬁyo 6‘)) ‘u...AL o)..:o) Copde g J...o...u))l UL..S).) C‘)Ml L| .Ia,.:]a ‘JﬁLw.a 4.1.o..'> )| aLQAJLM.‘ L5)5T)'g o GvL».Lo.C 9 (5'5 L.SLQQ"‘JL’
oo ol bl (g sexe o (Arumuganainar et al., 2025; Taghian Dinani & Van Der Goot, 2023) ¢l (5,55 05> (! ;o
(Gbadeyan et al., 2024; Saxena et al., 2025) el ol 0B, Co e

Ot 31 S 055 518 4z g8 0550 gl i 50 WL S 000 S92 5 olaladgace (SiRghy (ol wiads )l Slaaidl ogg b
Al a5 18 608 slas S gw f.)is o Sl San a5 el Wosls (550 aen anl)d jo 5,5 ollas sl soliiwl dacusgase
Sgazo |y 2ol (6 pdprend Wlgh oo 5 Vo a4y BauS e jLine slaws (09 dgdome g (Bolal e (6, S digad (g, 3l colaiwl ¢ yuimen
Iy b ysie b oduzen asls, 51 (S el (e (g )Ll (6 pnss Joo 5l oolainl g it soS— 2 Codle pl oogdle S
Codgaze by mlio plu 4 ol puiiine paond (00l ¢S 0B Caiio  idgh 35 ped «oles jo .ol ools liad sadosls O)g0d
Dl oo axlge

6))3L..~.§ 9 (5““*”5}"’) ‘@‘J& &JLMo asle J.JLQ.M » ‘5».4..».40 éJL\.o ).:L...; L JJ.A L}"‘ as Osmksa OLQ,N.M..\.: ‘OJ.J.JT uLa.,..a.m 6‘;}
6,3l Y olae (63l Jow asile 4 i o5 sla by, 5l eoliiuwl (pizan Dad w3 (§pdspaend lime B 0,5 18 03l 5 50
Seete 5 sledl Co il g (egian Shen wile (gl Slas sld B (pw)p S SeS byt lie il i (e liel 4 Wilgi o
Jolge 530 anlllas (ol 2 ogdle 0,5 1,8 a5 9550 (chghy oo Sloo9> 1 (S plsieds Wil oo b o8 DY gz a g slaany] 3
DS SaS g Slool sl 4 wlgs e 09l 50 (63lwdSid 5 (a8 w5 soly g (o,

s oo3Y Gl lu ) drwgi 5 Jlo o ggin 4l chlax 5ulgd gai b ol IS Gl a5 098 o0 drogi o Jes Hlaie
Sl ) Kan oloyl 5 (g 5lwaSass glaco bl Cugai b sl mlio )l pow ¢ izmen 55l o0l 3 23 OY gams 0595 10 (5 IS ale ps sl |
olio arwgi g Gojeel 10 (5,08l s 0T S 0,8 SV gamme (b5 0, drwgs du o Slido ST g belKy ple b Sl
G 3l oolainl olyd jo a8 Ll glojle slagaiailyy las )l ;o coge (i85 Klgh oo 3ud o8 Slo s ,5Ld 055> 4 059 ¢ Sludl
By Coje ol 4 Wilgh oo « Sl sla s pS prenal S9ue 9 1L oo B Slulil gl ools Jdo g SUB, suielisn

Wled S5 S opl yo b

&8l o)l

505 552y xblie LS g gan ¢yl axlllae ool o
OB S g 5Lk

W0,S Ll Sl i B g soled dllie ol (3,15 50

E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

Pl g wiB adgl @luo 5o (L) o o S g (£ 58 OV pazo (505 ) (5l (LS L (g el Joo 4311 m .

S 3150

Lol 00y 5 cole ) SIS Jgol g (pjlge (oaled Grogh cpl plil jo

ools cuslad

i aelgs Jloyl oly (oS Jgol Cale) pad g Jotae sdiun g 5l Culss )0 D90 58 pol> iagh 35l g ool

b (o>
ol ailss o ol iogh ol

References

Abdelfattah, F., Salah, M., Dahleez, K., Darwazeh, R., & Al Halbusi, H. (2025). Public policy and sustainability: How
green core competence, government trust, and policy satisfaction influence green R&D investments in the private
sector. Sustainable Futures, 9, 100461. https://doi.org/10.1016/.sftr.2025.100461

Adama, H. E., & Okeke, C. D. (2024). Harnessing business analytics for gaining competitive advantage in emerging
markets: A systematic review of approaches and outcomes. International Journal of Science and Research Archive,
11(2), 1848-1854. https://doi.org/10.30574/ijsra.2024.11.2.0683

Altinisik, S., Zeidan, H., Yilmaz, M. D., & Marti, M. E. (2023). Reactive extraction of betaine from sugarbeet processing
byproducts. Acs Omega, 8(12), 11029-11038. https://doi.org/10.1021/acsomega.2c07845

Arumuganainar, D. G., Ramesh, D. L., Pandurangan, P., Sunkar, S., Abraham, S., Samrot, A. V., & Moovendhan, M.
(2025). Sustainable pectin extraction: Navigating industrial challenges and opportunities with fruit by-products-A
review. Process Biochemistry, 154,234-245. https://doi.org/10.1016/j.procbio.2025.04.025

Darmawan, D., & Grenier, E. (2021). Competitive Advantage and Service Marketing Mix. Journal of social science
studies (jos3), 1(2), 75-80. https://doi.org/10.56348/jos3.v1i2.9

Emon, M. M. H., & Khan, T. (2024). A systematic literature review on sustainability integration and marketing
intelligence in the era of artificial intelligence. Review of Business and Economics Studies, 12(4), 6-28.
https://doi.org/10.26794/2308-944X-2024-12-4-6-28

Fan, R., Wang, Y., Chen, F., Du, K., & Wang, Y. (2022). How do government policies affect the diffusion of green
innovation among peer enterprises?-An evolutionary-game model in complex networks. Journal of Cleaner
Production, 364, 132711. https://doi.org/10.1016/j.jclepro.2022.132711

Garousi Mokhtarzadeh, N., Amoozad Mahdiraji, H., Jafarpanah, 1., Jafari-Sadeghi, V., & Cardinali, S. (2020).
Investigating the impact of networking capability on firm innovation performance: using the resource-action-
performance framework. Journal of Intellectual Capital, 21(6), 1009-1034. https://doi.org/10.1108/JIC-01-2020-
0005

Gbadeyan, O. J., Sibiya, L., Linganiso, L. Z., & Deenadayalu, N. (2024). Waste-to-energy: the recycling and reuse of
sugar industry waste for different value-added products such as bioenegy in selected countries-a critical review.
Biofuels, Bioproducts and Biorefining. https://doi.org/10.1002/bbb.2579

Gemina, D., Kartini, T., Haris, H., & Nurjanah, D. A. (2026). Product Quality Analysis as a Tool for Marketing Strategy
Planning for Nutmeg Juice Products (Case Study in Bogor City). Indonesian Interdisciplinary Journal of Sharia
Economics (Tijse), 9(1), 2924-2942.

Gharib-Bibalan, S. (2018). High Value-added products recovery from sugar processing by-products and residuals by
green technologies: Opportunities, challenges, and prospects. Food engineering reviews, 10, 95-111.
https://doi.org/10.1007/s12393-018-9174-1

Goémez-Prado, R., Alvarez-Risco, A., Cuya-Velasquez, B. B., Arias-Meza, M., Campos-Davalos, N., Juarez-Rojas, L.,
& Yaiez, J. A. (2022). Product innovation, market intelligence and pricing capability as a competitive advantage in
the international performance of startups: Case of Peru.  Sustainability, 14(17), 10703.
https://doi.org/10.3390/sul141710703

Haseeb, M., Hussain, H. 1., Kot, S., Androniceanu, A., & Jermsittiparsert, K. (2019). Role of social and technological
challenges in achieving a sustainable competitive advantage and sustainable business performance. Sustainability,
11(14), 3811. https://doi.org/10.3390/sul 1143811


https://doi.org/10.1016/j.sftr.2025.100461
https://doi.org/10.30574/ijsra.2024.11.2.0683
https://doi.org/10.1021/acsomega.2c07845
https://doi.org/10.1016/j.procbio.2025.04.025
https://doi.org/10.56348/jos3.v1i2.9
https://doi.org/10.26794/2308-944X-2024-12-4-6-28
https://doi.org/10.1016/j.jclepro.2022.132711
https://doi.org/10.1108/JIC-01-2020-0005
https://doi.org/10.1108/JIC-01-2020-0005
https://doi.org/10.1002/bbb.2579
https://doi.org/10.1007/s12393-018-9174-1
https://doi.org/10.3390/su141710703
https://doi.org/10.3390/su11143811

m l VP eyl oyloid cpxiy 030 )5 9 coansS Judoxi g bgy <y oo NULSF R

Hilmersson, M., Pourmand Hilmersson, F., Chetty, S., & Schweizer, R. (2023). Pace of innovation and speed of small
and medium-sized enterprise international expansion. International Small Business Journal, 41(2), 181-203.
https://doi.org/10.1177/02662426221085193

Huang, M., Li, M., & Liao, Z. (2021). Do politically connected CEOs promote Chinese listed industrial firms' green
innovation? The mediating role of external governance environments. Journal of Cleaner Production, 278, 123634.
https://doi.org/10.1016/j.jclepro.2020.123634

Iwuozor, K. O., Emenike, E. C., Ighalo, J. O., Eshiemogie, S., Omuku, P. E., & Adeniyi, A. G. (2022). Valorization of
sugar industry's by-products: a perspective. Sugar Tech, 24(4), 1052-1078. https://doi.org/10.1007/s12355-022-
01143-1

Joo, H. Y., & Suh, H. (2017). The effects of government support on corporate performance hedging against international
environmental regulation. Sustainability, 9(11), 1980. https://doi.org/10.3390/su9111980

Kabeyi, M. J. B., & Olanrewaju, O. A. (2023). Bagasse electricity potential of conventional sugarcane factories. Journal
of Energy, 2023(1), 5749122. https://doi.org/10.1155/2023/5749122

Karimi Shirazi, H., Modiri, M., Pourhabibi, Z., & Gilevaee, A. R. (2017). Improving the quality of clinical dental services
using the importance-performance analysis (IPA) approach and interpretive-structural modeling (ISM). J
Dentomaxillofacial Radiology, Pathology and Surgery, 6, 1-14.

Kelleci, K., Altundogan, H. S., & Tanyildizi, M. S. (2023). Valorization of Beet-Processing Sugar Factory by-Products
for in-situ Gluconic Acid Production by using Aspergillus Niger Fermentation. Sugar Tech, 25(2), 410-421.
https://doi.org/10.1007/s12355-022-01206-3

Korasapati, R., Basthipati, S. B., Rosangzuala, K., Reddy, P. R., Gajjala, R., Babu, P. R., & Banoth, L. (2023). Value
added products generation from sugarcane bagasse and its impact on economizing biorefinery and sustainability of
sugarcane industry. In Sugarcane-Its Products and Sustainability. IntechOpen.
https://doi.org/10.5772/intechopen.107472

Kuznetsova, S. N., Romanovskaya, E. V., Andryashina, N. S., Garina, E. P., & Kuznetsov, V. P. (2022). A new paradigm
of government support for industrial clusters. In Business 4.0 as a Subject of the Digital Economy (pp. 935-937).
Springer International Publishing. https://doi.org/10.1007/978-3-030-90324-4 153

Ly, B. (2021). Competitive advantage and internationalization of a circular economy model in apparel multinationals.
Cogent Business & Management, 8(1), 1944012. https://doi.org/10.1080/23311975.2021.1944012

Makina, 1., & Oundo, J. N. (2020). Effect of competitive strategies on organization performance in relation to sugar
industry in Kenya. Universal Journal of Management, 8(5), 220-230. https://doi.org/10.13189/ujm.2020.080502

Modiri, M., Shiramin, M. D., & Shirazi, H. K. (2019). Identification and Prioritization of Influencing Factors on Safety
Performance with hybrid Fuzzy DEMATEL and Analytical Network Process Approach (DANP)(Case Study: A
Combined Cycle Power Plant). Journal of Health & Safety at Work, 9(1).

Mohaghar, A., Asgharizadeh, E., Ghodsypour, S. H., & Samarrokhi, A. (2021). Presenting a conceptual model of the
impact of production and operations management strategies on sustainable competitive advantage in the Iranian
automotive industry (Case study: Tehran automotive companies). Journal of Productivity Management, 15(56), 37-
48.

Norouzi, M., & Danaei, A. (2022). Investigating the waste management of wastewater mud produced in sugarcane sugar
factories in southern regions of Iran. Iranian Journal of Food Science and Technology, 19(128), 23-36.

Philippini, R. R., Martiniano, S. E., Ingle, A. P., Franco Marcelino, P. R., Silva, G. M., Barbosa, F. G., & da Silva, S. S.
(2020). Agroindustrial byproducts for the generation of biobased products: alternatives for sustainable biorefineries.
Frontiers in Energy Research, 8, 152. https://doi.org/10.3389/fenrg.2020.00152

Purwanto, A. J., Heyndrickx, C., Kiel, J., Betancor, O., Socorro, M. P., Hernandez, A., & Fiedler, R. (2017). Impact of
transport infrastructure on international competitiveness of Europe. Transportation Research Procedia, 25, 2877-
2888. https://doi.org/10.1016/j.trpro.2017.05.273

Putri, R. H., & Budiningsih, S. (2021). Competitive Advantages and Strategies of the Brown Sugar Industry in
Purbalingga. Kne Social Sciences, 134-143. https://doi.org/10.18502/kss.v517.9329

Pytlak, A., Kasprzycka, A., Szafranek-Nakonieczna, A., Grzadziel, J., Kubaczynski, A., Proc, K., & Bieganowski, A.
(2020). Biochar addition reinforces microbial interspecies cooperation in methanation of sugar beet waste (pulp).
Science of The Total Environment, 730, 138921. https://doi.org/10.1016/].scitotenv.2020.138921

Rossignoli, F., Lionzo, A., Henschel, T., & Boers, B. (2024). Knowledge sharing in family SMEs: the role of communities
of practice. Journal of Family Business Management, 14(2), 310-331. https://doi.org/10.1108/JFBM-03-2023-0038

Saxena, S., Moharil, M. P., Jadhav, P. V., Ghodake, B., Deshmukh, R., & Ingle, A. P. (2025). Transforming waste into
wealth: Leveraging nanotechnology for recycling agricultural byproducts into value-added products. Plant Nano
Biology, 11, 100127. https://doi.org/10.1016/j.plana.2024.100127

Sharma, J. P., & Bhatt, A. (2022). Role of agri-business entrepreneurship, innovation and value chains/networks in farmer
income improvement: Models, policies and challenges. Indian Journal of Agricultural Economics, 77(1), 120-132.
https://doi.org/10.63040/25827510.2022.01.007

E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933
https://doi.org/10.1177/02662426221085193
https://doi.org/10.1016/j.jclepro.2020.123634
https://doi.org/10.1007/s12355-022-01143-1
https://doi.org/10.1007/s12355-022-01143-1
https://doi.org/10.3390/su9111980
https://doi.org/10.1155/2023/5749122
https://doi.org/10.1007/s12355-022-01206-3
https://doi.org/10.5772/intechopen.107472
https://doi.org/10.1007/978-3-030-90324-4_153
https://doi.org/10.1080/23311975.2021.1944012
https://doi.org/10.13189/ujm.2020.080502
https://doi.org/10.3389/fenrg.2020.00152
https://doi.org/10.1016/j.trpro.2017.05.273
https://doi.org/10.18502/kss.v5i7.9329
https://doi.org/10.1016/j.scitotenv.2020.138921
https://doi.org/10.1108/JFBM-03-2023-0038
https://doi.org/10.1016/j.plana.2024.100127
https://doi.org/10.63040/25827510.2022.01.007

Pl g wiB adgl @luo 5o (L) o o S g (£ 58 OV pazo (505 ) (5l (LS L (g el Joo 4311 m .

Sittisom, W., Mekkhum, A., & Mekhum, W. (2022). Marketing Strategy, Product Innovation and Product Quality to
Competitiveness of Banana Trunk and Coconut Sugar Serum in Thailand. Journal of Positive School Psychology,
6(2), 2835-2847.

Songling, Y., Ishtiag, M., Anwar, M., & Ahmed, H. (2018). The role of government support in sustainable competitive
position and firm performance. Sustainability, 10(10), 3495. https://doi.org/10.3390/su10103495

Taghian Dinani, S., & Van Der Goot, A. J. (2023). Challenges and solutions of extracting value-added ingredients from
fruit and vegetable by-products: a review. Critical Reviews in Food Science and Nutrition, 63(25), 7749-7771.
https://doi.org/10.1080/10408398.2022.2049692

Wasim, J., Youssef, M. H., Christodoulou, 1., & Reinhardt, R. (2024). The path to entrepreneurship: The role of social
networks in driving entrepreneurial learning and education. Journal of Management Education, 48(3), 459-493.
https://doi.org/10.1177/10525629231219235

Zacca, R. (2026). Leveraging network capability for small enterprise success: The critical roles of organizational
capability  and  alertness.  Journal  of  Small  Business  Management, 64(1), 287-310.
https://doi.org/10.1080/00472778.2025.2478448


https://doi.org/10.3390/su10103495
https://doi.org/10.1080/10408398.2022.2049692
https://doi.org/10.1177/10525629231219235
https://doi.org/10.1080/00472778.2025.2478448

