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Artificial Intelligence Adoption Across the Textile and Fashion Value Chain
- An Impact-Feasibility Framework -

Lidiia Khleborodova and EungTae Kim'
Dept. of Clothing & Textiles, Chungnam National University;, Daejeon, Korea

Abstract: This study examines how artificial intelligence (Al) adoption varies across stages of the textile and fashion
industry value chain. While prior studies have explored Al applications in fashion, they have largely been discussed in iso-
lation within specific functional domains, leaving a gap in understanding the systematic strategic patterns across the entire
industry. To enable systematic comparison, the value chain is organized into five stages—planning and trend intelligence,
design and product development, production and quality management, retail and commerce, and circular economy. A lit-
erature-based analysis of 41 studies was conducted, coding each by value chain stage and evaluating them along two
dimensions: impact and feasibility. Impact captures strategic alignment and operational benefits, while feasibility reflects
implementation conditions such as technological readiness, data infrastructure, and organizational capability. Results show
that Al adoption patterns vary systematically: planning and design exhibit high impact and feasibility due to the availability
of generative tools and external data. In contrast, retail shows high feasibility through established customer data, while
production faces lower feasibility due to the high costs of infrastructure and technical expertise required for SMEs. Nota-
bly, the circular economy demonstrates high strategic impact but remains the least feasible due to the need for complex
cross-organizational data integration. These findings suggest that Al adoption follows stage-dependent strategic logics.
This provides a framework for stakeholders to prioritize investments and serves as a foundation for optimizing digital

transformation strategies across the fashion industry.

Key words: artificial intelligence(S! 32| &), textile and fashion industry(’d -+

A Ak]Y), value chain(7FX|AFE), Al

1=

adoption(Al =%), impact-feasibility framework(impact-feasibility ¥4)

.M B

A

2 Q¥ A 5 (artificial intelligence, A} d-5-314 Ak
371] gt Uk FAd= FH Al
7% Z“J ggol F

r
2

Adkell A Al &-go] EHisx
h et al., 2025; Pak & Lee, 2020).

‘}llﬂr(lmtlaz et al., 2024;

Q

tCorresponding author: EungTae Kim

Tel. +82-42-821-6826

E-mail: eungtae@cnu.ac.kr

©2026 The Korean Fashion and Textile Research Journal(KFTRYJ). This is an
open access journal. Articles are distributed under the terms of the Creative
52 Commons Attribution Non-Commercial License (http:/creativecom-
mons.org/ licenses/by-nc/4.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

166

ey AAR 2] e AEEE Al =Y Ade
719 7rl 43S HolA] Y=tH(Hossain et al, 2024; Qu
& Kim, 2025). 53] A3} 2] o Aeko] Q= FiT

A7) A 54 Al =75 EEeolE ZIodd 4

b

=

73H7E A Zehe ARIZE AR STHOECD, 2025). B3¢
Al =909 HaAe aRsl YA o 3] AIS $4

o _E o
EpgA] o]l

Tallof slA], 2ol whE At ofwgh W oE 1
gk dk 7lEe] 5] FRSIE O] A ol Al
< RS A% §IHEIt Ayinaddis(2025)= ©|
10] 7|& A1) eAlE )Rt 719de] 71&
Z2 FHA, 97 4 g9 T 2eel =9 %
A Ao A At
745 AFE 71944 "Rl AL #F,
3 A 1°ﬂ o|27|7IA] RS T AE RE
loﬂﬁ 87EE dold] §383% &9 2142 W
? *POIoPE} wEhr] FYg Al 7]solgts AeEe /R
Al we} 71 gafel Hd) rhsde] gk 4 it siA

o}
£
o
o
rO

olo o
MAHE =


https://crossmark.crossref.org/dialog/?doi=10.5805/SFTI.2026.28.2.166&domain=https://kftrj.org/&uri_scheme=http:&cm_version=v1.5

I A TR IE DAY s 9 58 24: Impact-Feasibility ZH|YHIT )l 2 167

T 71E AellMe Al =Y e A 71E ARV 54

715 FALE A9sle A97F BOH(Gir et al, 2019;

Noor et al., 2022; Son & Yoon, 2025), At 7FXAK: %

SollN T T SAS Ha A A diFoE A
I

=919) Eaish Ay 242 Ao 2efal
?j KX

T o=
93] o) RoRA) Stk 4514 21919 Al =Gl o)
% AeFs WS A At ZRAR aA Al E

7175 AN vt

E ATE AF-dlA 4] Aol #HaElE OFst Al =
A IS TN V1ol Al @RI7F ohd TRIAKE A
Tzl vlasdE = e B ZYdYPas AXske
ol 237o] k. Al Y& o
2 3de|ET} 7AE gAEE Al EY0] o
295 7HH, ot A8 27AE eeerERe Ay &
ot ZA|2 st} s

olF 93 WA HAf-Ad AHel TS O 719 -ER
= IR, @ YUARIE N, @ AdhadaE], @

T g
N
ihg
o
B
2
©
N
-
1o

n
%

25 7 AL B 7 DG WA R BT Al
A 54 AAA e AT o)F Al =YL e

o= © -I—E% ]’
AAE A Al =Y Y-S Impact-Feasibility "IEZ 2

o s
Ml A7, B ARAEg BN Hlw 7FeAe Sl
e A A NEes FgE S A

2. 0|2 ui&d

2.1, MR TR Melo| JIRINEY Al B8 9T 58

A ARloIAe] AT B8 g 71E AT 718, ¢
AR, AL, §E 5 Y wAME BalEel AlEglen, 724
WA AVE Fske A8 28 5o tEk =it o]
FoiArt,

WA 713 EdE B4 ool AH)R) dlole, AT
12, 220l 74 W o) HlolElE BeT EUE o)
8

¢

gl
rrﬂ

AF7F g4 S oKShi et al, 2021;

LIS
+

M
2

Wazarkar & Keshavamurthy, 2020). ©]& d+& olnjx]
HAE 4, AAIE 4, F82HY 7Y 52 &8st 3

5
ks ol AL 71998 RS RoJE
718lo] 71=e] A S RS Bed 4 lrhe HolA
Al= AR A E=FEA 9] 7Fs3E Adrh
CARIAAE /i DAl E TRl Z2A| 20 T84
o AP FAo7 Al E8o] =250 YtH(Drakou et
al, 2024; Guo et al, 2023; Lund et al, 2023). AA¥ Al
E &8s YRl ouA] A4, 3D 7 AMEH, 7MY 9"
71E T2 AR 27] DAY A £2E5 Eoli, FFY]
Aol HlE-S AN § e =72 AAEL AH A
2 AU} HAtelye] oA dAhs thAlshr Bt wHEA o)
2RZR] A Bxshy ololrjo] EAo] WS sl
A YT Jdvke HE FEHOE Axdt
Ark-2ARE AN AR 389 a8 e
IA717] fgk Al 8 A77F FE o2t (Dong et al,
2025; He et al., 2022; Nasim et al., 2024). H]A 7]ut &2
AAL dARA, 34 HAs}, A 2AEE Tl EopllA Al
g AlZF HalEYlom, ole EFE A, ¥E A3, 97
AP e gt e Aot A= =olEdth
H Y A2 A= 4 dlolg 7]¥ke] sHR1st FA,
71A HA 3}, Ao B2, v AFsskel dddE Ao 2
| O]—‘T——Oﬁiﬁ}(Goti et al, 2023; Pillarisetty & Mishra, 2022).
2R B FUAE SN SAEe dE 2 HolHE
Zgate] i Mgk v AYE s ATt o
HUERlon, o] P9 the JxAE Tl B3| BlwA
2A Bt 7k 5 Bt
upAEte 2 3R] dAlolM e A, g, AF Aol
F7] #geh HEE Al 28 A7 A2 SUkska Ut
(Karmali & Valilai, 2025; Nisa et al., 2025; Ramos et al.,
2023). FF Q1T AlFE JE W, A BR, Aok 4
913k vloly A7 52 ALV a7 il 3 AR
AT FAR kAL glek thk o] ge] A ofd 2]
@Al HEY don dFH A3 EMRTE Ve 74
olu} A WS AAske A7 S-S oFAL AUth
o] & 7|E AFES A el 7t TEARE B
oM Al &8 73 AHIE Fh
A Al WA= A Y

=

2.2. Al =9 T 71Eo| st o7
I AdFATH tRE HE 7o iy A Al

adoption, Al readiness, digital transformation maturity®} 732



168 oF=o] 7] 5131 %] #2847 A28, 20261

MdE TR 22 Al =Y 2708 AHsiEe 9w &
7}skal A THGokalp & Martinez, 2022; Heimberger et al.,
2026; Holmstrém, 2022; Kirmizi & Kocaoglu, 2022; Polisetty
et al., 2024).

Technology Acceptance Model(TAM)3}  Technology-Organi-
zation-Environment(TOE) Zd|YHIE A5t Al =49 4
4 891 Agsk Hae el FEe /1% 14 8% =
N 9 B A0e) =9 20 BA 39 5 Arks 4
N BT B B2 BEUT AE 2 AL /19

g A7ellME TAM-TOE 53 2dS 58 71e% 289,
A gy, 97 9 Hol Al B9 olwol frolg e
uths A37F B 1 E It Chatterjee et al., 2021). 25
12 S48 o g AolM= Azhe /-84, 44
ER FH14 B9 89l0] Al o F238 IS vH)
AoF Yelon, o= Al =¢¢] 23 S} 34 =7
o] Agte JAbAA FA Y-S HAFETHQu & Kim, 2025). 7]
222 2o Al =9 7S FHHeE B4 Al
HE AL E909] & B AR A0 5%, 09 584
W, VAR A9 S e 43t /I 910w vt
O (Cubric, 2020), Al HolE ¥, 71& HAE#A 55,
A U FE 22 89l =Y Aoz AU
(Khan & Yairi, 2018; Patricio & Rieder, 2018; Shahid et al.,
2019). o]21gk ATFES Al =Y¢] 713 AW ohe}t 24
2 ARBA sRlabe WA A=Y Ae-S AFHEAL AT

Ty APAFELS R 23] FEoA 7 9l 4
A 8%1& disle d FAL ATk A Ade] A
T 7R AR 23 gol olstr] 2ol FLT
Al 7]Eoelgt siHeke 7IdEe 4t vE2A vehd 5 9l

o IOl o] Re AolE FRAOE Wlad ATE H

BN hu

N
N
¢

o

o
FhEn

rr

hin
¢

2

23

o

2

E

=
A
-

Aot webA Aol ARdellMe] Al E91E Bt Al

Aoz olslalr] e A AR F1% w9
21t &3k} AA A3 7S BAlY AHE ¢ Y B

2] o] Fasitt.

2.3. Impact-Feasibility 24 =239 ==X Ho|

718 ARIE =Y dATdAE 71 AEs AEE o 7
& =99 71 aet AR A8 78S FAl aEfEor
k= Ho] whEAR o g 7rxEo] gith(Jshnk et al, 2021;
Vial, 2021). WA £ AFolME 7EAKE A Al =9
E4E vasAeEty] A 7 7EA] A 24 Ao

Impact®} FeasibilityS A3ttt F XS M2 ohE 714

AkE EAIM HEld= Al

= =ee vastal fresks]

A A A Aphog Aot
A4 Impacts 54 Al E%¢] 719 = 7IXARE Al
ofu gt WhA o2 o]z HSI7HA] JFS HIAEAE At

ook

;s‘l
zo HAE A2 el
AP E ek 917
S
h=
=

=
I 5 TR 45 aas TR, 8 49 AEe] 4
A 24|k AL =] ZRIARE Al 43t 7
o BES NS o 28E o
/KE] &

(strategic alignment), AJtH& ©]

d(relative advantage), d3} 7}FA]Ad (performance visibility)3}h
Lo 94t 7)e wY wdke] 34 gRlog wiExog AA|

= A tH(Diab, 2021; Horani et al, 2025; Khanfar et al.,
2025; Nyamekeh et al., 2025; Rieder, 2025).

3 Feasibility's 574 Al 7]1&0] 24 A 3ol o=
Ae Ay 7R E AHshks PR 7e A S s
B oRJe £ el avse 244 294 248 W
al

At Al =9 A7l vlold Fda A, IT Q1=

Table 1. Mapping of impact-feasibility sub-criteria and supporting literature

Dimension Sub-criteria Conceptual definition

Key variables

Representative literature

Strategic alignment Degree to which Al adoption
supports firm strategy and long-
term competitive positioning

Relative advantage Expected improvement compared

Impact with existing processes or decision
methods

Performance Degree to which the outcomes of Al

visibility adoption can be clearly observed

and evaluated

Alignment with business strategy,
strategic relevance of Al applications

Cost reduction, productivity improve-
ment, decision support capability

Measurable operational improve-
ments, observable performance out-
comes

Diab, 2021; Rieder, 2025; Horani et
al., 2025; Khanfar et al., 2025

Horani et al., 2025; Khanfar et al.,
2025; Nyamekeh et al., 2025

Horani et al., 2025; Khanfar et al.,
2025; Nyamekeh et al., 2025

Technological Technical preparedness required to
readiness implement Al systems in organizational
settings
Cost and resource Availability of data, financial invest-
Feasibility constraints ment, and human resources required
for Al implementation

Organizational and Compatibility between Al systems
process fit and existing organizational structures
and operational processes

Technology maturity, system com-
patibility, IT infrastructure readiness

Data availability, data quality, im-
plementation cost, skilled personnel

Organizational capability, management
support, ecosystem and regulatory
conditions

Krzywonos et al., 2025; Madanchian
& Taherdoost, 2025; Uren & Edwards,
2023

Krzywonos et al., 2025; Madanchian
& Taherdoost, 2025

Krzywonos et al., 2025; Madanchian
& Taherdoost, 2025
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Database Search query
TITLE-ABS-KEY(("artificial intelligence" OR AI) AND (fashion OR apparel OR garment* OR textile¥) AND (adopt* OR
Scopus implement* OR readiness OR "technology adoption" OR "organizational readiness" OR strategy OR "digital transformation"))

AND PUBYEAR > 2014 AND PUBYEAR < 2026 AND (LIMIT-TO(DOCTYPE, "ar"))

TS=(("artificial intelligence" OR AI) AND (fashion OR apparel OR garment* OR textile*) AND (adopt* OR implement* OR

Web of Science
2025 AND DT=(Atticle)

readiness OR "technology adoption" OR "organizational readiness" OR strategy OR "digital transformation")) AND PY=2015-
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Literature Corpus
(Al adoption studies in fashion and textile industry)

l

Value Chain Stages

.-,

(@ Planning & Trend intelligence

(@ Design & Product development

(3 Production & Quality management
@) Retail & Commerce

(&) Circular Economy

3o

o) WO moln 49 SRIE). ok 2 ATV} & |
oA v o ® TrxEe =Y 549 dud AEE v Literature Coding
= o £-o] 917] wEo|t}. (Evidence-based evaluation)

=Y W #Y BRAA ANE TAHA 2A 4L 7] '
o 2 et & Eo] A F=olut HlE- Ake] Al | Impact | [ Feasibility |
=0lo] Alol Qojo o 3}5 == 7100l nHlQ w =}
-—H ] © H 'LLJ_E o= ] ﬁﬂ“a o—roﬂ“‘ ]o = Z}—d * Strategic alignment * Technological readiness

oF FFHOIA] Lo XJ_’.__"‘E Holg] 521 =z 5 L * Relative advantage * Cost and resource constraints
Xﬂ_' o_loﬂ 1 A= HT = Toq 0]"22__}11’ - %9:1—]/]— © + Performance visibility * Organizational and process fit
4 AT3e] Al £949] Fag AA 2002 Aishax o I I
g AleF 29108 HEE ASlE 24 L TzAs Ay !
BtEoA e HEE HoFnt iR Al =90] 719 A Impact-Feasibility Matrix

~ _ (Comparative positioning of Al adoption across value chain stages)
Solu} A4Y Asjsl AhAon ARG AR, 1]
& AR TP 28 M T = AT B Fig. 1. Analytical workflow for the impact-feasibility analysis of Al
AAE AL = Ak AAITG AE o] FEoA =& adoption in the fashion and textile value chain.
Table 3. Examples of coding evidence from the literature
Criterion Example statement Source

Strategic alignment

“...Burberry has chosen to invest in and integrate Machine Learning into its digital

Arora et al., 2023

strategy...Burberry’s emphasis on decoding algorithm was clearly an essential strategy that
helped the brand become one of the most renowned in the globe.”

Relative advantage
packaging stages significantly.”

Performance visibility “The use of generative Al has proven to be pivotal in optimizing material use and product

“...Al-based forecasting has helped cycle times across knitting, weaving, dyeing, finishing, and

Adel et al., 2025

Gazzola et al., 2025

designs, making it easier for brands to adopt circular practices and reduce waste.”

Technological
readiness

Cost and resource
constraints

Organizational and “Companies must navigate the intricacies of restructuring supply chains to align with circular
processes, encompassing modifications in product design, material procurement, and production

process fit
methodologies.”

“...the transformative impact of Industry 4.0 faces impediments due to the unpreparedness of

“...the managerial contribution is the creation of a visual analysis tool to help related firms
achieve STS by launching an SCSC with limited resources both efficiently and effectively.”

Le et al., 2024

many SMEs in the textile and apparel sector to embrace these technological advancements.”

Huang et al., 2025

Gazzola et al., 2025
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Table 4. Distribution of Al adoption studies across value chain stages

Value chain stage Number of studies Percentage (%)
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Table 5. Average impact and feasibility scores by value chain stage

Planning & trend intelligence 13 31.7
Design & product development 13 31.7
Production & quality management 22 53.7
Retail & commerce 23 56.1
Circular economy 15 36.6

(N = 41; multiple counting allowed)

Value chain stage Average impact Average feasibility

Planning & trend intelligence 2.67 2.38
Design & product development 2.77 2.33
Production & quality management 2.58 2.21
Retail & commerce 2.64 2.26
Circular economy 2.72 2.05
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Fig. 2. Impact-feasibility matrix of Al adoption across the fashion value
chain.
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Appendix: Summary of literature corpus
ID Author Year Journal Title
PO1 Kumar et al. 2016  Journal of Manufacturing Systems A fully yam integrated tag for tracking the international textile supply chain
P02 Akhtar et al. 2022  Textiles A New Perspective on the Textile and Apparel Industry in the Digital
Transformation Era
P03 Ali et al. 2024  Business Strategy and the A novel hybrid decision-making framework for measuring Industry 4.0-
Environment driven circular economy performance for textile industry
P04 Sinha et al. 2025  Technology Analysis & Strategic Al enabled business decisions that enhance sustainability impact of an
Management apparel and fashion supply chain
P05  Frikha & Mrad 2025  Sustainability Al-Driven Supply Chain Decarbonization: Strategies for Sustainable
Carbon Reduction
P06 Rafi-Ul-Shan et al. 2024  IEEE Transactions on Engineering An Analysis of Fuzzy Group Decision Making to Adopt Emerging
Management Technologies for Fashion Supply Chain Risk Management
P07 Ferreira et al. 2016  Manufacturing & Service Operations ~ Analytics for an Online Retailer: Demand Forecasting and Price
Management Optimization
P08 Yang & Jin 2025  PLoS One Analyzing the adoption of AIGC tools in fashion design: An S-O-R
framework integrating task-technology fit
P09 Chokpanyasuwan 2015  International Journal of Engineering  Artificial Intelligence for Load Management Based On Load Shifting in
et al. and Technology the Textile Industry
P10 Shahzad et al. 2024  Joumal of Retailing and Consumer Assessing the impact of Al-chatbot service quality on user e-brand
Services loyalty through chatbot user trust, experience and electronic word of mouth
P11 Zoubi et al. 2025  Technological Sustainability Augmented reality and sustainable luxury: transforming fashion retail in
the UAE
P12 Marshall et al. 2024  International Journal of Fashion Barriers to the adoption of Industry 4.0 technologies within the
Design, Technology and Education ~Australian fashion industry
P13 Ostermann et al. 2021  Frontiers in Sustainability Business Model Innovation for Circular Economy in Fashion Industry:
A Startups’ Perspective
P14 Kamran-Disfani & 2024  Journal of Retailing Can crowdsourcing improve prediction accuracy in fashion retail
Mantrala buying?
P15 Rahee & Sarker 2024  Discover Sustainability Circular product design strategies in the apparel industry: toward the
circular economy
P16 ten Bhomer et al. 2019  Temes de Disseny Designing Predictive Tools for Personalized Functionalities in Knitted
Performance Wear
P17 Ku et al. 2020  Computers & Industrial Engineering  Digital transformation to empower smart production for Industry 3.5
and an empirical study for textile dyeing
P18 Uchanska- 2023  International Entrepreneurship Disrupting fast fashion: A case study of Shein’s innovative business
Bieniusiewicz & Review model
Obtoj
P19 Bhatti et al. 2025 Management of Environmental Effect of industry 4 emerging technology on environmental
Quality: An International Journal sustainability of textile companies in Saudi Arabia: mediating role of
green supply chain management
P20 Ahmad et al. 2020  Sustainability Exploration of Influential Determinants for the Adoption of Business
Intelligence System in the Textile and Apparel Industry
P21 Asif et al. 2024  Industria Textila Exploring the determinants of lean manufacturing adoption by textile
enterprises in India: An investigation based on the latest World Bank
Survey Data
P22 Oh et al. 2025  Journal of Global Scholars of Fashion Al across the value chain: A comprehensive literature review
Marketing Science and future agenda
P23 Amer et al. 2025  Communications of the Association From the Internet Dilemma to the Metaverse Dilemma: Exploring
for Information Systems Luxury Brands' Adoption of Metaverse Technologies
P24  Karimova et al. 2025  Business Ethics, the Environment From the Shallows to the Shelves and Back: A Review, Synthesis, and

& Responsibility
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Appendix: Continued.

ID Author Year Journal Title
P25 Jeong & Kim 2025  Fashion and Textiles Generational differences in Al adoption among fashion curation
platform users
P26 Liang et al. 2020  Clothing and Textiles Research Implementation of Artificial Intelligence in Fashion: Are Consumers
Journal Ready?
P27 Akram et al. 2022 Scientific Programming Implementation of Digitalized Technologies for Fashion Industry 4.0:
Opportunities and Challenges
P28 deOliveiraNetoet 2025  International Journal of Environ- Industry 4.0 technologies moderately spurred micro-level circular
al. mental Science and Technology  economy considering cleaner production, not promoting sustainable
performance
P29 Yan et al. 2022 Industrial Marketing Management  Integrating machine learning, modularity and supply chain integration
for Branding 4.0
P30 Arachchi & 2024  International Journal of Human- Intention to Adopt Intelligent Clothing in the Fashion Retail Industry:
Samarasinghe Computer Interaction Extending the HISAM Model with Technology Readiness
P31 Qu & Kim 2025  Sustainability Investigating Al Adoption, Knowledge Absorptive Capacity, and Open
Innovation in Chinese Apparel MSMEs: An Extended TAM-TOE
Model with PLS-SEM Analysis
P32 Myin & 2024  Journal of Consumer Marketing Investigating consumers' adoption of Al chatbots for apparel shopping
Watchravesringkan
P33 Yeo et al. 2022  Technological Forecasting & Social Investigating the impact of Al-powered technologies on Instagrammers'
Change purchase decisions in digitalization era A study of the fashion and
apparel industry
P34 Huang et al. 2025  Resources, Conservation & Recycling  Launching  smart  circular  supply chain  practices toward
sociotechnological synergy: An integrative influential fast fashion
model
P35 Arora et al. 2023 Journal of Information & Optimi- Luxury adapts to artificial intelligence & digital transformation - A case
zation Sciences study of Burberry
P36 Hossain et al. 2022 Industrial Marketing Management ~ Marketing analytics capability, artificial intelligence adoption, and firms'
competitive advantage: Evidence from the manufacturing industry
P37 Le et al. 2024  International Journal of Robotics Optimization Combining with Digital Transformation of the Men's
and Control Systems Shirts Processing at Small and Medium-Sized Garment Enterprises in
Vietnam
P38  Darmawi et al. 2025 International Journal of Advances Optimizing inventory management in the textile industry: a
in Applied Sciences comprehensive evaluation of UHF-RFID technology integration
P39 Wang et al. 2023  Service Science Product Design Enhancement for Fashion Retailing
P40 Gazzola et al. 2025  Sustainability The Circular Economy and the Role of Technology in the Fashion
Industry: A Comparison of Empirical Evidence
P41 Adel et al. 2025 TE X HOJOT Transforming  Traditional Textile Business Models Through

n s
TEKCTUINBHOM
[TPOMBIIIJIEHHOCTU

Digitalization




	섬유·패션 산업 가치사슬 단계별 인공지능 도입 특성 분석 - Impact-Feasibility 프레임워크 기반 접근 -

