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Abstract

Background In response to environmental problems, which are getting ever more serious in
the 21st century, discussions of sustainable design are being actively conducted. This change in
design paradigm means a conversion to a recycling society in which collections of the products
used by consumers and produced and sold by mass production and mass consumption methods in
modern society are reused and recycled into new products. The purpose of this study is to suggest
a "recycling design process" as an eco-friendly zero-waste design method that can reduce waste of
resources and energy by making designs that do not produce waste materials out of existing design
processes that draw up, plan and materialize designs.

Methods Based on a theoretical exploration of literature and internet data, this study aimed
to develop designs by using various pattern compositions. Target items were in zero-waste designs
completed by using 3D patterns, checking out problems and making improvements on them. Then,
they were finally presented in costumes of plain patterns.

Results Zero-waste designs make free conversion of thoughts possible during recycling in
that they enhance the link between patterns and designs and influence each other. As the result of
using Puzzle-Module-Fold-Figure Cutting as the methods of producing the works, they have the
advantage of emphasizing unexpectedness and contingency.

Conclusions This study verified that "recycling zero-waste designs" as an environmentally-
friendly design method that can reduce the wasting of resources and energy are suitable as an
alternative of a sustainable fashion design in the 21th century by performing creative designs with
design-pattern links that do not produce material wastes.
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2141719 FuiAgle =2 A A= EEA ol b6k S1ske] A&7Hsgt tlARlof tigh =915 s
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olet TH 20009 o] 5] FFE APATLZE o] A3 €(Lee, Lee, Park, 2007)9] ‘@ Aol HH
A&7se =9 A 9F A (Kim, 2007)9] @ sjde] vehd A &7keet A7 9 A9 Y (Shin, 2010)
9 ‘A Aol HIZFERE R et A &7hs Aol Higt 5 Fol itk of2jet Atell A= A Altiof st
H dFH A&7 =9 fARele] EA 2 = Timeless style, Handtouch style, Renewable design, Multi-
functional design® 2 &7ttt T3t 214171¢] n|A A HZIEANEZA 9 A&7He3r gA1e] &
Ao 2 g7 A (Environment), 7414 (Economy), AH2]A(Community), 24 (Ethics), A1ZH(Time)< A|A]
Skl Qlrk. ok5A(Ha, 2009)9] W27 sjAde] vehd 7Fx9F T ARl 2479 554 (You, 2012)9] “sjA4tY]

oA &e A s AP oM e A dFE AETHR AR B4 F &84, AAA, AR, &4
w2 A2 A9 7R AR R A5 RASEL Qi vheA(Park, 2012)9] “F8HE sjdAtY S} 2
7] WA ZrFsHZero Waste)E 15 A4 dA<l ’\}Eﬂ A 2 T3l (Guk, 2014)9] ‘A&7Hsg AR Hlo]
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2. X 7kset CIxple] 0|2 B

2. 1. XI&Z7ks82] g ar HH

AALS] O] A YGAA T2 ST AL, 2u]9t H7|of 2 oA BATS WA T FAE S
I ek ofofl A=k, A4, 3 Fo] BHIAIEC] AR & B
A5 dof AR} QI7HE 917 2141719 A2 kel d} 7R T 24 X|&7HsAd ol 7J LRI

‘A)471-5-gH(Sustainable)’ o] 7t &-0] 9] AP A SJu|= FEAIRA @ Aol ShE 7|1 A A] ohi= W] QoA =

A% YAHETL U E Agohe AT TAH, @ LFFA AET £ AU AET 5 9ls ACE WA
1, ‘247154 (Sustainability) o] 1 YAFY-S <n|gtHKim, 2006).

FH|z9] A &7HsA ol et 3)9)= 19729 ‘UN 17HeH4 3] 9] (United Nation Conference on the Human
Environment)’ ol 4] 7 EA o] th2 AJ%-e] A7E = Sk, o] 20417] FHHRE 23] A7 A&7t
B4 gt =0 270 A8 A4S wlon 20159 2] FoK(Paris Agreement)o] EFEEHA &
Ao A rd o2 A 7| ZAAI2 2L k15 AT JS S ok 4o 338 =9l

olof wke} 7t Fofl A= BaZ Aol oEalgtd YA FF o HH 47 |- AL, FRTX, 71949, B
eFA 0] skt E7bul e A Al =l

o2|gt Wetol A Tz}l Fofll A% 80t F71ellA 90 7)ol A& st t=lel| tigh H a/do] A

Z1= ATk A&7Fs g U1 27t F2 Al Qls @A 9] 27 o BA obH tha Aldiet A 2 4= 9l

J=
£2 02T 2935 5 Tl vt 2R B Rold,

2.2, 0 IjMof| BE3E X|&ZI15E
2 AFolie APATFY £ AR F4E Sl AE7HsT tAA AEote Satt Aot 54
3t A (Environment), 7 A4 (Economy), AF8] A (Community), A7H(Time) 2.2 £-73}AtH
olo & o A= ol2rt A|&7Hedt tAR1Y] W ol A drfside] Yehd X &7kaet ARl E4E Al
FHoE it A Q] A= 1990 ol A 2010 A ti7RA] o] R &7ksst s AT A1) EA o] o
of A5k A} gt

o

2. 2.1, 8Z’d-Natural fashion design

A& 7Fs e ARl QoA el Bt Fed B2 AALNE AHESHAL Ahdof viebd Aot
Ao A E HAGM Fo7 W&}OP taele® xAH o|9f 22 A ABFE 0] kel HATAlo]
AR T ot A Azt o] Hokat WEolah= s Hd-g et ool vehd A&7k TRkl
ol Aol AAFE= Haalelr]&o /fER eto] A ekiycra)2t 8 (tence) T 22 AALA] A4S I 2 A
UHA 71554 0] 7Ha|E AlaAEo] 270 AL 9]

Azre] g7 H3HA A AFILe] 27+ ol R 1}047‘1%«151 Q1 AF

oA A&} b et £2 S W dlgsh=o] AIS|AL Q E £2(0
B AR A 7 e dofl tigt B L Fo|HA Al Lof 22
o okRo] Hrh(Figure 1).

Hhof % ':W] & ARgote] AL A4S Adete AR 59 sidTRtely A ErtAAl= -G
F7HAIQC = whE AR QmilchE gHE9lth. ‘Qmilch’ = A9} o] FE#L Axfjo]n] Eof
oy # Atk E3E o] AR 979 deide etE ool A3t qhel-dhE| 2o} 7] %S Sz obv| At X
Shotal glo] Al fAlsta é‘—’ﬂ—f&%%- ZAsletedl B0l B wE 95E 2=ohA] o Aol Aok
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2. 2. 2. BH|"4-Recycling fashion design, High-tech fashion design, Minimalism fashion
design
A &7Hs e AT ARIA BERAE st AAA 292 Fefet A o] At ol oaljA] EHr.
olglgt AAH a&S v o g ARl 432 ALE AT (Recycling fashion design)¥} s}o]
| = sj A o) Z}Q1(High-tech fashion design), PIUd2]& HA A1 (Minimalism fashion design) &= 14
g 5 9k
AR, AL-§ R AT 7|2
U 52 SAIEY AR 97
YA o a8AT A dorgith
ofof thgt A& ZefolEh(Freitag)e Aol WAIA Wo] Eof A= A& Bl ofolt|o]& AZtstal EF Y
Aoy 9] FuHd & B S Wol Al&sgint. o] &2 H| o]y FuHd S Afggote] AR ARES
o] A R77}R) 9] Al E-E A4tstal Qlrk(Figure 3).
EA, stolel 2 HATARIE A 7]& 93t v 58S Axt A
9] & AFSIAY e H "G o Y3t 7S AH LR AEL AAA &
o] &2 A& dABHE Zeo](olier)of A T4l ?J—;OL% g 4 9= HP7ksst

3

A M EE ALY S8 24 AdEle] JloiA HAA | 2A1E AZ-gsHA

ol AES A 9 ABES Folo] AFY $HFAE AR R o

i, ok

u
=2 =2

W A&7Fse A ] AFES EAISHL 9L .company= E¥3 ZRAEZ 2000

URE 7ot ZAAQ £2F 0 R A%k 4 %‘c‘i O}O]‘%ﬂol 7%%}% FH 9 17153 AFAEES AF4bstar ol

th(Figure 4, 5).

AR, vy delE AT Ale Gt e RER st A&7ks st s ARlelA o] vuEE S
AFE =18t Azl Hastel e A AshL e 2 A 7 H, BAH s v
gk

o] Z& AHIE w8 sEA w9l ey ok(Titaniainglis)e HA%He] 7| 24Q1 27ko 2 okt 243t
I EET T2 VUSSR 3L HolF lrk. AIJIE vhe EA19] s TRt kA 2%
(Mark Liv)e= #1712 o8& B-83to] AH4le] A1 vy de)E 242 20079 Ad A $130)A4 AR

thFigure 6, 7).

2. 2. 3. At&|d-Mult-culture fashion design, Hand-touch fashion design
A &7Hs e s AT ARl A o] ThE st A AAISE g of kg IAERTUZ| ZAZ o o3t
£ oFEE U YL YrkKim, 2007). THEsE @42 thaket Q1SS0 ot 152 734, AF3l4 uf
7o) gt e a5l AR AF, £E] FPH B9, Ao Uehh= A&7k AT A1 of g A4
A 23159 Q47 SHE 7 AAE FUZ I AAS A FEAE FAoHHA 22 HEE FRote A

ol 5t ofetol ] 2147 SAIEIA1S] 43 A2 ofel 2510] dhet o124 J7ro] ol E4Aoln
W9l aago] Bl AFHo] Lehi gk olgt 2L vrEstete] A%< Bol AT 4yt

g Ygste Atarof A Rofut Bt 23k AP 7totel = thedskE 71 3e] Wakrh grE Ao & 4 Gl
THLElA Q] TR}l Al R @ X] oful R E(Yohji Ymamoto)2] 2016L4 S/S A Ao] St} d= o7 AF

AL vAYsotal ALY izt FEE o] §oto] ALY RS FRT
| ARIS 7 =st A}E%LEL% Ax(Kenzo)®] 20134 F/Wﬁe—*]’EO] Utk A& YA MEE AFES
Z ICHFigure 8, 9).

;O

2. 2. 4, \|ZHd-Timeless design

47153 AT AN 0] AT Lol that ot ZHATS welRith. 3, AZke 295te] S5
7145312 7H5 e wiAshe WAel A4t nlo] tig YA ABe FAIsHEd) oulE T Aolth
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oli= WEA| Wslot e FEALRo] thgh £ 59| 7|A AEH A FofA A4S A S Zot E H &
S5t A{EE 42 Aot FAA FAE Foto 4o S ol 7HHE FuAshs e kYol
ol difolrt,

olo] tigt A 2= =it 7F2H(Donna Karan)2] 20159 F/WZ A3 $ut <H(Uma Wang)2] 20134 S/S 2
g io] gtt, T txiolv o] AEEL AHH 07 A AR ASSAAL SIHES HSHA M= A2}

HEgA Eglo]Z A= ¢t FAME 7|2 E shal Qlrk(Figure 10, 11).

Figure 3 Freitag Figure 4 Jolier

Figure 5 C.P.company special project  Figure 6 Titaniainglis Figure 7 Mark Liu 2007

Figure 8 Yohji Yamamoto  Figure 9 Kenzo Figure 10 Donna Karan Figure 11 UMA WANG
2016 S/S 2013 F/W 2015 F/W 2013S/S

3. X[&7ts8 HIZ YI0]AE(Zero Waste) M| X1

3. 1. M2 YO|AE A 9| 7H ) FI4
3.1.1. MZ YI0|]AE 1jMo| 71

AR FO|AE AL g AFol| A T == Aot H7|ES HaslolAY A HAH] 5 S ohe AL
etet, wEbA] AR Yol AE AL s Aol Ao A Akl 15%7F H71 &2 B2 FtHs Abo]
Azrste] bkl GARE FHlEE Ho] gIEs 7 et AAgGo 2 M A S WAshs A&7 o
A9 A 57 olthGuk, 2014).

ol2fgt A FFo2A 1997dRE AZHH ol#|o] mlofA(Issey Miyake)e] BHE, A-POC(A Piece Of
Cloth)2 A F7HA]1 2] HEA ] A4 4] Yjo] Holabe Nd-S Gujote] ool AfE 71 E A7k Fx
g 7|uko & Arts|ojx]7] ok AF o] A AYAbsfdct.
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olefl stef E|& 2JAH(Timo Rissanen) o3 A2 oA o3 s= 9 #7]& Aol ol upt o)A
o] ulopA|9] ofo]&(A-Poc), ATt & AlEske LR 441 A A 29(Cut & Sew)oF HE|AH =
Zrgle] FEiE WSl Ygshs 8 1¥ Y™ (Intergral Knitting) 4ol E+= &2 )4 (Fully
Fashion)®d41 9] Al 7H4] 7He| L8] 2 25 A .

AubAQl A & AT A M 29 Bt 15%2] A H7E S-S Hon] 7 A9 A= 1
71& dAol A9 gAY o A 4= Qle ol oflo]F HA| efte] H7]Eo] WA & it o]t 7t
o2 M= F2ld Zo] opyzt S 2teto] Algal golEQl e s @8AIZ 4 Atk 7ol

HLee, 2009).

3.1.2. M2 YI0|AE M| FH

AR ol AE L HAE o) H(Fast Fashion)7h Te] At 97188 MAIA7] 4] bz Akt Aujaalo
2 SARA A28 B EA 214710 222 W AT e AL okt

AAFH 0T BB AES HEWY WA Aol Lol 29 1 E(Kiton), A AFel(Sar) 53} 2L o4
S A WS IR 2ol F2AUY AHORH ofHT HARE 112X ¢ 4 AT el Arelster
Tot7] 0] WAshEA CfRABALS Slat tjgkan] Al2Ele o2e] 2.8 st sho] diepe] o|% W Uty

ol gt WMol A & A= F3ll5(Guk, 2014)3F o] M2 (Lee, 2009)2] AP ATFS HAE AZYO|AE FiA
A1 FANE tho] Al 7HA] Sl A &5t A} gt

AR, got H)7]Eo] As] WA A== T2l A RE Abdd 7| Fsta Ak fAHARICRE A&
ol ~EE Adsl= Aot

o9} Z-2 Abl= 20119 F&oA AH =AU ‘2d7] gl A ¥H=7](Making Fashion Without Waste)’
A 5o A] HE wo]F] o) oJate] A2t AR o] AE ATl & & 5 YrhFigure 12). E|E ZAR
(Timo Rissanen), &2 W& z]oHHolly McQuillan), Z2|¢t & =(Julian Roberts) 50] A2 Fo|AE At
Zpolv 24 St Egotal ek E5t 370 g folv ol A o] MEH AQIE ulglof A 4815t up
3 2 Mark Lin)e HARIT} 8 9 A7 o] sfel712] 2578 AAste] v2] gt A g A ezt
3} A Ao TR g T, o]F IR FehA] &7]8 WO R Yok E 5g ot At H7|Ee] A
5] gl AROIAE o)4kg $hdsh=d] F8511 Yt
EA4, o7te] Yite 7] Eo] TASIAINE FA1F Q] ARl o E AR Y| AES Adsta 9lct.

A3l At 2 o]Alo] mloFA(Issey Miyake)2] ollo]Z(A-poc)& £ 4= AUTHFigure 13). of|o] &2 AFd |
Z2 Yo R AR Pt AuR} 2R o] Yok AR R FEkA Y& = e Ala"olt o=
AHA7F S s oA el AT ARl o g ddte 7] B 24k 4= 9l
A, A FL A7 58 5 Y WY B0 8 AR Yo|AES Adshe Aol

20114 Al7kar Zgu]of thsho] A+D A oA A E ‘AZ-go|AE: WA 2 E E(Zero-Waste:
Fashion Re-Patterned) Ao A Wit e Tujo] A|ER T Z2|o} ¥ 2 (Julian Roberts)2] stzju} AFo]f
Wz, w1 vid vp2 2 dee] g BHE "ol e Ad A H(Artisanal Collection)FollA dlE4 A2
& & Qltk(Figure 14).

o] ¢jof AH ] MEH AQE ntd 9] W41 £ 2](Suzanne Lee)7} TR FH ko] 47|19} Y B I
X E Ager] s Ad du2lD tiske] ESHA glo 8| E(David)atAket g5 ote] ZPA|7] Z2RETL

$3 FE 54+ A" +uAES A5 Y1 IAHLEE FAAIA o A wo] FAEHEE sk o
o] Wrael e 24L& 5ote] wo] A YA 0|5 HojA RS THAA AA AR F 7]
A 959 A E A& 4 YrHFigure 15).
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F& sto] FEIE AA = AT Aol 2o gl 5 AL 5 Yok B E2 2
S7F 7Hs e A2 oI AE o r EA0] gle A o= FrHEth(Lee, 2009).

=3=
Iz A A&

Figure 12 Making Fashion Without Waste Figure 13 A-poc Figure 14 Zero-Waste: Fashion Re-Patterned)

Dld= 280 et 224y

Figure 15 Zero waste fashion design by Biomaterials

3. 2. HIZ9J|0]AE DMC|X}OIQ| Hity

AR o] AE sfATizele] W2 A3 AHGuk, 2014)8 Faiste] A Al 29(Cut & Sew), 7HHE &Y
(Garment Molding), -2 W8 (Use Converting)ol 2t tA}Q10 2 e 5 ‘E}. 2 AFe ol T A=A
O|AET| A 9 I oAl dtu|7]Eo] WASER] ¢57] gt AR (CuttingHOE A M 29 E FHOE BA
Starzp ek, mhebA] 224 glo] 959 FE7t hsolA] = 7HIE S 3 Jof AES AMgste] Adstal &

L& WAst] NEE AFOE TN = F4 AWEL & AFolA Aot & et A ol &9 3l
At 3 AEsHE dubF el olE A 07 HE Y (Puzzle Cutting), 2E #®(Module Cutting), 2=
#A"(Fold Cutting), A A (Figure Cutting), A/ EE A A& (Subtraction Cutting)©] Jct.

3. 2. 1. §E E(Puzzle Cutting)
HE AL 1] HEE UF5%o| AFH o R e AE gojokx Al o np A Sl A I|E
o] IAE|A] &5 t]A}lsH= MR o] tH(Guk, 2014).
Zujo} P2l (Julia Lnmsden)2 HAE S #E AY 02 AZ5tglct. 1= ARIAEE AHs}7] ¢
Sto] A 9] PAEE AP0 R tARIste] B8 5 A2l E shlthFigure 16).

3. 2. 2. BE& 7{E(Module Cutting)
E(Module)2 3]Eo19] ‘modulus'E YO R 7EX¢ B VEH LS ou|gtH(Guk, 2014). 7IEE
Ea ‘?zla}%l(Carlos VillamiD9] gAtelA E&o] dAT BE9 FE= SUEUniE AZtE o] 149 7
£ &2 A5-FA A 2ol 7Hsdto] AR ol AE tiRRle] Agstch(Figure 17).

3. 2. 3. £E 7{€l(Fold Cutting)

E(Foldye ‘M ehe o2 date] Zof g AU Hol HAE 59 AYE ngich. 44 T &
A7 GI= Ao A<l 337 Fej A W7t 7Fs st Guk, 2014).
dlolH| = " 5(David Telfer)?] @8 ZTEE E2E AR 0|85t Hh &7|18 F55ts PHOR H R
A e ARl AES Adstal Yrh(Figure 18).
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3. 2. 4, 0| 7{€(Figure Cutting)
1A A" (Figure Cutting)> 783 #417 Je| 2 AL, ohA] AT 2H 2L FeE 55t
w0 tH(Guk, 2014).
=] WA eHHolly McQuillan)& B a8 Jejube Aoz Adste] A-423A ALATFoRN HH 9|

FA9E FHglsta A= AAE 8 AR Aol2ES AFstal JkFigure 19).

3. 2. 5. MEE=#IM 7{El(Subtraction Cutting)
AuEAR A o] fArizto|r]l Z2|et &2 (julian Roberts)7} 119kt Al o] AE st zkel
HHez did A AR GARlo] e R4 7ol S, AHENAH AL WA AT oR ddE A
2 xzts shby ol arhs Selaneo] ofd 3 el gek viel FHS W 71, v, {7
59 7I¥& ol-gsto] Wojrkz wholu A Al ZothGuk, 2014). o] 22 2 HA Y] A2 dek
RO A, 89 99T 994 59 ARlS FARE 4 lh(Figure 20).
Y & &
b5 ;A\
/‘r “\ ) | d
&Y
Figure 16 Julia Lnmsden Figure 17 Carlos Villamil Figure 18 David Telfer

T
1

Figure 19 Holly McQuillan Figure 20 Julian Roberts

3. 3. HI2QIO|AE TjMC|XIQIS| EM

214171 9A19] s 2jetel digkgate] ofgt diskan], 1ol w2 tig #4713 AlslelA 710l Al A
Ab-ofjslal A7 ARESE AE Blpote] thA] AlF R B85 The <8 AR Y] Aghs ojw]gitt
(Yamagiwa, 2006). ThebA] Aeke] )7]& 24 Zhekst Wt opue} & o 22 0 & AF<] oAl & Akt
e 2B F Y A2 A A AEE A1 ZaTtSich
AZ ol ~E AT A9 274 4L s 2] it oAl tlxielo] AAFE=E Z17] ARHA o] we} o
ARl Whke] 5 Al A YAkl 39| of9 At S-ARo] 7hs et W tARIT} HEo] AT £3kEE &
o] Yk, gt BEo|ut | AYALE ARgsto] LHA7E A A O] HIFU R tAQlS W) ARUY & 4
ths Aol A tabell A} E3F AR £8kEE 214]7]19] QTE e H A A=l(interactive system)o]l 23
Speha g Zlofe
oje} Zro] 7]& 9] iEkAiAAlQl tfAkle] A4S Adsta AZlste] FAstole 719 dAAH I bRl
17 (Design process)ollAl Easte] tjzRlS & Wi e At 7|Eo] WAsHA] ohi= et A FoJA <l
YAl o2 20 |t oA E A7 & 9l FEE A tAiel B o2 A 9] “43Hy tAiel
ZZHA"E AAISHE okt 2t

°

o2
fo

).

e

E

m

P
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Figure 21 Circular design process

4, &2t M2 YI0|AE IjMLC|XIQl 7

2 QTN 28Y AZYoIAE HATAAY BS dlstel, WEAALS B H2$ WS (igsaw
puzzle : B+ AT+ E A=A tIAH1S Ak Gk, W2t ol ALHOR TS H=o] do]
ob 1713 B & Fote] At a7l e] YA SFs She olet,

ol Aeto] Fel B4R Aol FelolA] A71ok 427 WS ABE PAoR WA 4B Slat
BEA PYoR dae] Eo g A Bol AL BEAYN, AE AVOE HES PERo] s}
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Figure 22 PUZZLE 1 production process

Figure 23 PUZZLE 1 Pattern - Diagram - Work
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Figure 27 PUZZLE 4 Pattern - Diagram - Work
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