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Abstract

This article explores the role of digital fashion as an innovative tool for sustainable design and
garment production. The primary aim is to examine how digital fashion can help reduce the use of natural
resources, minimize waste generated in traditional production processes, and promote environmentally
responsible approaches to fashion development. Today, the fashion industry is widely recognized as one
of the leading contributors to environmental degradation, particularly due to its heavy consumption of
materials, high energy usage, and generation of non-biodegradable waste. However, advances in digital
technology have introduced new tools that can support more sustainable design processes in the fashion
industry. This study focuses on the potential of digital fashion, especially through the use of 3D design
software such as CLO3D, which enables the creation of realistic virtual prototypes. These digital models can
replace the need for physical samples in the early design stages, significantly reducing material usage and
production waste. The main objective of this research is to evaluate how digital fashion technology can
support sustainable design practices, particularly by shortening design timelines, lowering costs, and
reducing material consumption. Additionally, the study considers how digital fashion enhances the ability
to present design concepts in realistic and engaging ways. To investigate this, the article presents a case
study on the design of a football uniform using CLO3D, a widely adopted 3D software in the international
fashion industry. Football uniforms are a useful subject due to their need for precision in terms of

proportion, pattern accuracy, and responsiveness to body movement. Therefore, the use of 3D software in
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this context clearly demonstrates the capabilities of digital fashion. The findings show that applying CLO3D
in the design process significantly reduces redundant steps typically involved in traditional prototyping.
Designers can accurately simulate fabric properties such as elasticity, folds, and how garments move in
response to body motion. Results from this experiment reveal that digital fashion can generate outputs
that closely resemble physical products, while also offering immediate flexibility to adjust design
elements—such as color, material, or pattern—without the need to physically produce multiple sample
versions. This allows for tangible reductions in time, cost, and resource use throughout the design and
production process. From the case study, three main advantages of digital fashion are highlighted: (1) The
ability to reduce the need for physical prototypes by relying on highly accurate digital garment simulations;
(2) The reduction of costs and waste associated with iterative sampling and design refinement common in
traditional methods; and (3) The acceleration of the design, testing, and revision cycle, enabling more agile
responses to market demands—especially important in commercial fashion contexts where designs change
rapidly by season. Nevertheless, the article also discusses current limitations of digital fashion. These include
the costs associated with acquiring and maintaining necessary software and hardware, the complexity of
learning the technology for designers unfamiliar with digital tools, and certain technical constraints such as
the inability to fully replicate physical properties like texture, tactile sensation, or the effects of actual
sewing techniques. Despite these limitations, digital fashion still demonstrates strong potential for both
academic exploration and practical application, especially in equipping new-generation designers with
innovative skills. Moreover, digital fashion serves as a foundational knowledge base for integrating related
technologies such as artificial intelligence (Al) and virtual reality (VR). Based on the findings, this study
recommends incorporating digital fashion into fashion design curricula at the higher education level, to
better prepare future designers to adapt to the evolving global landscape of sustainable fashion.
Furthermore, collaboration among academia, industry, and technology sectors should be promoted in order
to mainstream digital fashion practices in commercial garment production. Establishing a new ecosystem
that supports the widespread adoption of digital fashion could serve as a key mechanism to drive the

fashion industry toward long-term sustainability, benefiting both economic and environmental dimensions.
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Figure 1 Second-hand clothing and unused garments from Figure 2 A photo shoot featuring a

Europe and China were sent to Kenya, but most of them model wearing a 30-kilogram outfit

were discarded in landfills rather than being used. made from unused garments.

Source: Wohlgemuth, V (2022, May 13) Source: Lee, N & Yu, C (2025,
January 2)
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Ul 3 erhiignasrstulusuuuuiivialaslsifinisudndudednase Tnsuusud The Fabricant
Figure 3 Clothing created in a digital format without being produced as physical garments, The Fabricant.

Source: Iridescence (n.d)
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Figure 4 Gucci brand consumers can try on shoes virtually through Augmented Reality (AR).

Source: Caroline (2022, January 15)
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4. NSAULUIAAUNITANE

v '

nspuLIAfluNSANYILNTUATTIakAZLWINIINM TR NLUURITULNE AU B uTTuReY Aaguil 12

Digital Fashion and Its Role in
Sustainable Fashion Design
A Case Study on

Fashion Design
Projects to
Demonstrate the
Benefits of Digital
Fashion in Creative
Work

Environmental

The P ial of Digital Tech
Impact e Potential of Digital Technology

Sustainable Fashion
and Circular
Economy

The Role of Digital Fashion in the
Fashion Industry

Digital Fashion
Design Process

Fashion Design
Process

Discussion,

Digital Fashion Softwear
Conclusion

Recommendations

SUN 12 NSaULUIARIUNISANY

U

Figure 12 Conceptual Framework Study

5. NSAANEIATUBNIURNA

uneuidausnsdiinwlasiniseenwuuiaisusiniedmiuinavea ienansliiiunszuiunis

U aa o '

asassAAIpAtEusULUUTBITuATTReg 1 lutunau Tnensdfnwidnaniyalssadiiieuansunuim
wazaSALWININISUsTENAlTLIIUATTRluNToRNL UUNGY Wieandunaulun1sndn annistinsneinsuazan

vaudeannszuiuntsndnliediadugusssu

e27863149



ACAAD. 2026, Vol.39 No.1, e278631

5.1 YUABUNITIDNUUUNAIIY

lasin1sesnuuunIBswiinedmiuimiaueativseneumenisaivassananulusukuuveadery

|
U aa o

annsandauazanldlaase (Physical Fashion) wag widufavia (Digital Fashion) Imeldlusunsy CLO 3D Tunis
$rapuavadefuuueuthlunandundndusiass lnefnssidunemutunou feil
5.1.1 Ms0BNLUULAYMIESLUUSREDRITA (Sketch Design & Digital Pattern Making)
foonuuualdlusunsy CLO 3D Tumsoonuuuinunsnadie wavadauuudndenivia wiuisnimie
wuudndsuunszay Fuduinisuuududuiivieindeld Tnsaunsnidenldiedestielulusunsuiiofmungusng
yunn wazlassadieosnuudndemudnuasresiudiassania armnsausundsdndiurendedinlfossdase
uaﬂmﬂfﬁﬂmﬂiuéj'ﬁm%’umiﬁwumamauﬁ’amaqmnﬁuﬁﬁmmi i AulAweImzdU U wagsumiaves

seuniu elnlauuudnidendnassseazideaveaderanuialaegiauiugt fagui 13

e
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Figure 13 Sketch Design & Digital Pattern Making

5.1.2 MINAUINANULAZUSULSILUUYIUN (Design Development & Real-time Editing)
N15U5UUAINAIIURUUYTUT (Realtime Editing) tlunszuiunisddgivaelieanuuuaiunsausuud

wazwaunaulasInsy Inelidndudesndnsiagieasaralsseu atunsandlulaseadne wu veneusedediu

] =

Uudunzidu wazdsuunsawendern aunsavaaeddainaie lald waznmsviiiuiouasddunne o Jagaeli

v

HosnuuuansafiiansanesruEneuduguYseamansuazilsidureuderldegnsulduduasiui degun 14

Y
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UM 14 mMaUuudanuwiiug uaznisldainaneuazilornuuriuinaeauils

Figure 14 Real time editing and application of patterns and fabrics on a 3D mannequin

5.1.3 NsidenuaznaaeuTanailowass (Virtual Fabric Testing)
dosnuuvanunsaidenUssianvaioiuagiinsginnandinn 4 WWanamdiaes Wnglidndusedd

Tanase Wasnsuanunsadnassiiuiivesiledlavateyseinn wu dnfe dleduasizi daluy Ade wasvageu
anwagrodllainluaniazena Wy Anudangu Anunu Yndn wagn1insilmvesdn wWetadisulnivud

| °

InggpanwuumisivszaunisaluasanudilaieriuiaguasUssinvvaadednluiugiu agvilinis

Yudnaes
srauladenldilernlulusunsuesniuy dauudugunniu degun 15

,noaoumsanoaoaamonf‘g

9 WU anudangu Untn wagn1snailn

SUN 15 Nsnaaauanwusvantatnluan1iemng

Y

Figure 15 Testing fabric characteristics in different conditions, such as elasticity, weight, and drape
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514 msﬁ’uﬁuawad’mﬁﬂL%éf’mﬂ'ﬁﬂiwaamagﬂn’lw (Rendering and Presentation)

tunouiliiunszurunmstiaueeasidsnvondeffiauysaliiunisuszananazunin (Rendering)
wadnsiile fo amils vde mwadeulmluanimuindouaiousss denulndifsstudeifiniunsyuiunisi
Buass mavssnanasunmidediluguuuadva ddeliieuluduarunng: aunsaufuudlonsandoald
it ilefieusunsimBudednaseiimngesmsudle shaesiadulvivomn

ogdlsfinu nsrmunsUnsuAerndava foonuuudesdiaruiiFes vuadndin nmsnanuudndulay
arudladesnisduituiiugiu imszdesiimstnusrunauazievnanisidu lianunsonetuauiuaunisld
uwnaiisuiidaiuliese Sagannsoasedddlfiuse nsussnoutududeddaesld snfeghadu ufies

Y I3

Wanhans mnldfianuglunmsimuawuudagu nassulanazunm Tulusunsy winansdilentawin van

a v

N o < ° 9 N v Ao g v a a
%39 #N mmmmua\‘imuigﬂ,umwmaawmm Uﬂa‘U@lﬂLﬂiﬂUﬂJaﬂIﬂiLLﬂiN'ﬂW'ﬂ,Waa@ﬂLLUUWU@'J']@JN@U?]@%JE]\TLLUU

sindusanndalifoiasiiasniuasa

JUN 16 il visenmiedeulmiluaninwindouaiiousss

Figure 16 Still images or animations in a virtual environment
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JUN 17 dorhiauysainiunisuszananagunm

Figure 17 Clothing Image Rendering

6. NM38AUTIEHE A3U uazUalaualuL
6.1 anusena
AMNNIMANWIFINE TeTN1sveassinanunTuRdialundadudedinasadistinuSeuiisu wuin

nseenuuudeRrnluULuULHEuRIRa N TamenenTIvaBenveueanwuuliegsdnay uarlinnulndifies

' '
o v a1 A

fuidarinndaiuass nadnstasvoulimiudadnaninveswilduidialunisidueSesladdgNveiulssansaw

o

Itugaamnssuwndu Tngamzluiunssuiun1seaniuukagn sNIHEnSous

SUN 18 MWUSHUTEUNANUTENINNTURTIE () 1,2) way L@effisnduass N 3)

Y

Figure 18 Compare the results between Digital Fashion (item 1, 2) and Physical Fashion (item 3)
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3) uduRTViRTsannslTanfiduudes iwu 1 nseAwIanuy nssmwiLUURR wargUnsaidu o AlY
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6.2 d3Una

6.2.1 ummmms?’fﬂamwmmLLW%’uﬁﬁﬁaMmsam‘?umauuazﬁunué’mmiaamw‘u NSHAILIAULUY
annsaiuldegefaauriunisldlsunsusenuuuawia Wendsudlsuiunssuiunsnandeiuuusady il
ansnagUnantsantunounshukarnsannniavendeldnuasanBenlumsed 1
ased 1 Wisuiflsutuneunsrandeinaduasidednava

Table 1 The comparison of the clothing production process between Physical Fashion & Digital Fashion.

FunUASHNNY o Tnanuazaldliess L??aﬁ']Laﬁauﬁaﬁaq‘mgﬂmwa%ﬁa
@anwagniesnisnn Judeals) (Lififaunismenin)
Physical Fashion Digital Fashion
N1T9NKUULATNNT senuuulnemsnadedinfuau 2 IR TdgondAuIsoanluULaz T1a0ILUY
WAILILUIAR nsidendan Mvuediasduluum AefuazTanddu 1Ju 3 4
(Design and Designed by sketching clothing in Using software to design and
Concept 2D, selecting materials, and applying simulate clothing and materials in
Development) colors to the drawings. 3D.
A9 1MuUUNTEANY MYuATUI LAY Tdgonauas 3 47 weasrauuuna
, y YA IAIEenIaYaNALISIaNIZNIY L?JULLawTTugUmﬂLLUU@f@lﬂ"ﬁuﬁ
NTATIUUUAALEU
Creating patterns on paper, defining Using 3D software to create sewing
(Pattern)
shapes and sizes, done by hand or patterns and instantly generate
with specialized software garment shapes from the patterns.
LgaﬁaaéwqgﬂmamLﬁamaawmm uay laidewmdnsunuy Tdn1sdnassnisaau
N1SNANAIDENS awlasumsusulaunasa Td wun13asn9ineg 1993

\Hofin (Sample
Making)

The sample garment is produced to
test the fit and will be refined until

it is perfected

No need to produce a prototype;
virtual fitting simulations are used

instead of physical sample

N3AANINQAULAY
2NN UNITNAR
(Fabric Sourcing
and Production

Planning)

Famiuaziandu q dmsuniswin

LADELIND IR UNITHES

AANNSLINSNEINTIUTURDUAULUY an

TupuluszuUgnavMnITY

Procure fabrics and other materials

for garment manufacturing process

Reduce resource usage in the
prototype stage and streamline

steps in the industrial process
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JUABUNITYNGIU

vEernkanwaraiuldlnasa
@8nwuLn19NIEAIN Tusadle)

Physical Fashion

o

HoradouaseneglusUuuuiiva
(Lufidnunianianin)

Digital Fashion

n1siarn (Cutting)

TANFLUIUNTIASUUAATUAIURN 1980

ATIMNULUUN AU

ann1sAnHLay Tanasdlutuneu

AULUU

a process for preparing to cut fabric
pieces, laying out the fabric, and

align with the specified design

Reduce the use of fabric and
actual materials in the prototype

stage

n5LEU(Sewing)

) < v k4
fzmm%gﬂLauﬂizﬂaUﬂuLﬂuIﬂiﬂLaa

suldmatiavainraleniuwuy

laifin1s18uase anansausenauuay

Faaadonn nSauwdbulaviud

The fabric pieces will be sewn
together to form the structure of
the garment, using various sewing

techniques according to the design

No actual sewing involved. The
garment can be assembled and
simulated, with real time

adjustments

n1sANWAL(Finishing)

AsifiuTgazBeniiamusUSa

wu Anthe 3U e nszau

laidwdu anunsaiuseazdennnuea

NIDUNU LALLANINA LATIUT

Detailing for finishing touches, such

as attaching tags, zippers, or buttons

No need for physical garment;
details and decorations can be

added simultaneously

NI13AIVAUAUNIN
LLATNIINIIAEDIU
(Quality Control

and Inspection)

HoragldsunsnsiaaeuNInggIu

@mmwmaamﬂszmumimam

Taidndunuudnassidianuwiiue v

Trlaifpsnanuaulvl

The clothing will undergo quality

standard inspections

No need to produce new pieces
,eliminate the need for physical

prototypes

UTTAUINUAZNNT
Yuda(Packaging

and Shipping)

UsTuasiasgNadliugAUan gands

G VA
vIeUslnAlaunse

laifinsvudaasadunisdndeinussuy

saulatluzuuuulndaivia

Packing and prepare for delivery to

retailers, wholesalers, or consumers

No physical transportation; the
delivery is made through an online

platform in digital files.

6.2.2 UL ouiiua sk NguRava lun1sas 19asSANaa UL A9l

- WTURIT A8 AN TR RN UULEBRANNS0AANISIINSNEINT WAL ANYBILEY

- TiNeBNLUULHEUAINNTASBUSNTLUIUNITEDNHULAL RLFULUUNIUTONALIT 3 TRl Tagld

'
a =

o & v v [
IUTUADIAALEUIT 918

v

- AATRTINAR LAWY

wangguuuulngliifidedndaiuaudssana

T landnniseanuuukasvauduluulfag19sInEI897 Y

ulunsiTouazneasseenuuu MlrinesnLuvaTaNAaeERaUeanLUUls
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