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A Systematic Review of Eco-CMF Design Processes for Fashion Products
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Abstract: An eco-CMF design process is vital to the sustainable development of fashion products concerning both emo-
tional and physical quality factors, thus extending the use phase of the product life cycle. Life cycle assessment (LCA)
is widely used in other fields to evaluate environmental impact; However, the method is rarely adopted in fashion. While
cooperating with design, technology, and the users, reflecting the CMF design process is an excellent approach to the sus-
tainable development of fashion products. Moreover, it is likely to evoke favorable reactions in users toward products.
Therefore, this study aimed to review the sustainable design strategies associated with CMF in the fashion industry.
Using a systematic review, 135 papers that met the inclusion criteria were examined from peer-reviewed journal articles
published between 1990 and 2022. They contained specific design processes or tools relevant to eco-CMF design. The
search used the Web of Science database. After a rigorous search, the final six peer-reviewed journal articles were
selected and underwent thorough content reviews. Then, the CMF design tools and frameworks for eco-design featured
in the articles were carefully reviewed and analyzed. Finally, we proposed practical guidelines for the sustainable devel-
opment of eco-CMF design in the fashion industry. The study outcomes revealed the need for concrete eco-CMF design
processes, particularly for fashion products. Furthermore, more active research involving eco-CMF design processes for
the sustainable environmental impact of fashion products is required.

Key words: eco-CMF design (31373 CMF t]#}2l), eco-design checklist (1873 T]}1 #|A#]2~E), sustainable fashion
framework (#4713 94 A9 3), life cycle assessment (A 24 37}, fashion product development @141 A& 71

1.M 2 3 e A olthMoorhouse, 2020). A&7 e S 18

AR 71 F5 $1g 218t (eco-design) 3H T

A)4:7V5d (sustainabilityy> 373, A1g], XMl F-Z(environ- AR (circular designye F3l 3o FlX= FHA JIFS F
mental, social, governance; ESG) ZIWFS- T&fst wbxd wgks Asleles Wdslal T 313 YRR oA HALe|EH
AL, =7F, 719, 71 At A% S83F EREE 22 (upcycling), E]AF1E-¥ (recycling), The-AF0]E3 (downcycling)
ufsfigkel. £3], A 7FRIZA X187 (eco-friendly)-2 71l o] Fe|= X E AAYLsls FFolth o3 YRS AlE
o] ] Aol S vIX L, 719 AF AL A ke Mk AN A A, Az, AR, 719 22 AR A
WS fEslal it o|HE A&7Fs/d-e Ak Hnlel 23 of F718 IHFTOEHA A&rtse AF NS THeslES

FAL, ol WA APeM e o] flo] A&
o]

=3 ck(Mukherjee, 2015).
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Agstar, AFS 7AFske <] ARSA AL 1 54 8
A2 AAEE 8% 840thKim & Nah, 2013;Park, 2016;

Ryoo & Kim, 2019). CMF= 2’J(color), A& (material), P}
-2 7R (finishye THH R IEfshs TRRICE, 2] T
21 oA AlZHE Aot FHIele A&7Fsd TRk
kel #Aoll A CMF tiARle] FERAL Jle=tl, AF A
B2} e AE-S Sk, 1 oA AEE AREAE B9
A TAE AEL AR 718 AT 29E B o
©717] wiiZolth. ey FA AlFA CMF Yz 7ide
283k A= w9 =5

s AFol A&7 CMF YRS HEAT & A
AEH AHAE e 34 YRRl Z2AAE AASIL
AF 78 AL g TRl g M2 dHES AT
o}, 7189 A&7sd M A7e Az WA $4l9 &
T7F O|HA AL, A o]l AN H7| BAe] 1t TF
Ao F o]FAA] Z37| o] tiRpelr) AR 7hse HE
o] ARl ZEAX e o7 st a3ER &3 7]
Auks v A AFE N H88 st AgelA T
A7 AR 7FE e BFE AlFehe A 3 i 4A9]
A&7Fse AF NES 3 87=HE FAlolt
2 Ate 7129 X&7Fest 313 YAl = 2 Hrt
ARl ZHAYZE 2ALslAL, HESRE AAHR] &
F ol (systematic  review)yS -85 Th AAF £
& FHE tlolEjolA] Wl 7] =9) AHE e
Aoz HAEFGoZN ARl A+ Ao Had & A
W Zo]Th(Petticrew & Roberts, 2008). £ A7 Axe=
A ok tiztelye] 218734 CMF HAsl 7 24
A 28T F e AFH 7 E7E ARbs,
o7 I AN 2187 7EX9F A3E Hds
£7Fs%k CMF 94 AFe] AR i Baxd=t 7
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21 N&7ksh T Cixieln WA MiEe| 23 37|
A7 Z1%el N3l w8 g R

=

=
3959 9L Fusks] A WFoE £
=

Slh=t= GPE}(Bhadurl & Ha-Brookshire, 2011). %3k o]2{3t
7199 AU an) RIS 4H] At D A
=]

< 7, 2] A&7 &H]) Al g drda) gk

ANPE A AAF R A, A5, S84 &

AE frdste] Anrpe] FAZHRQI Q1Mo &2 ’ﬂ'ﬁ—iﬁ Qs

A ZHoM = AF] 1 F7](product life cycleys 73}

7] g anzF A AETse AR o] Folx
£ FAl°]t(Moorhouse, 2020).

A &7Fssk TR (sustainable design)e] 3 TEsHAl AlH]

A

oX,

E A8 B AFL TARIsE o] okd, 9218 7
e 89, 2, 49 qee ot Aw& dtses

q

[e]

de] T84 :‘EHIQ} Zﬂ*g 7PZL AN AME-E e gh(Kwan,
2012). FHoRE oFAlEe] 8 F71E AEste] Al
Yt AiKtextile production), 237 (design), A= *@’\P(production),
-8l (distribution), %5 (retail), AFE-(use)S> A AAME, &
HrtelE g e AL WA OE THHE Eol, HAVIE
ol= W2 AlFe] Aol HFHOoR FEsaL aiq(Payne,
2011).

H‘ 248, & FPrelEHS FHE st BEAlE A,
F 55 A ] AREske el (repain)®] THEF A= A
W-’] HEZ AEA E83= A(reuse)d] 7S B3l A
o] &5 =o|, AF FHFE Aske ids E3et
(Kim & Lee, 2008). 53] A& A2 HHA= A1 A
8-S 53l Al B o8-S wes jHoE 1960 Hojl
FAEF ) uA 1980 F3FH oI Z=A (ecology) THAI2)
Fo T TN, ol I SHAAM A 2 FA9] )

Aoz AAHUTHSon & Kim, 2004). 20009the] &
e A B @3S Heshe ds S, ol A

= A
ttele} sl BA=, o Yoyt AH|RRe] 875 ST F
U= MZL EA=F Yep)aL Qo

JAPlEHE HRo o] nA FxAE FAFoZH HA
A A7 N2 AECR gupely, IRIPIR] AESR
AERY == FHTHAus et al., 2021). 7159 AAREo] FE
Mo, AF AAY 44 ¢ 548 agiE SgsA % 7}
27} Fsditis Aol Aols & 4 Ak 531, HA 2ol
Al GARIE BRI A&7Fssk txRle] W] 7] ¥l 3
73 e 52Jii‘r(re-ﬁne) A AAE B Eate = HA1A
HZ(re-design), E2 89 &3} (re-cycle), A7+ A<
AL A% TR (re-think) 845 Z#HFTH(Kwan, 2012).
GAPIE TRl 2 uta]e] o= IAHY FjAd 4ol
Al AR} AmiRte] BN dlAeh, &84 A g 3
g SHske YA HESR %%—p: w9l

HAAA NN Hepe te 33 EPTA}OI—’L'“/L& 717l
A, s}5H 34 Tl AR Eﬂﬁé, S H S FE
Ao Aste] 97t W7 wiitel] dAatelZ ol Bis AlFe
AeljF=7] 7] AHANA LIS AL o2 Q1F
22l A&E Aol ©ed] AFES] A7) AHE =5 °’*l
W B3sitl=s As| = Ith(Cha & Han, 2016). F38, AJ4k
lls X}iﬂﬂ FEatrhe A sidalor & A Foll shtoltt.
aRo® Betal H Hukaas) 22 d3E HAVES v
2ALEY ks WA oE wiYd wiEEE AUHQl 7= &
S Eole 29 HEE T, a7Ee B ue A, A
Sy ve Ahs] aEsh theAlelEE Bg i gAY
A&7Fsst YRRl Aol wgds) & 4= i)
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2.2. T CIXIQl Z2M AL} HWot

AFe] A I H7(life cycle assessment; LCA
A= A7) s AR T B A vAE AREA 2
A G Hotehs A BHo 2 E8HE ol &
7ol tigh dFE HHH R Hrielr] fgk FHOEA IS0
14000014 AAgE 34 2] EF20 1SO 14040:2006 2 1SO
14044:20062] LH-= A|A|=o] o). sHHS R 3|12 S(Higg
Index)y= 95, A%, 2 ¥ho] Hl2eld Aol X|&7hsst A
2k $lste BAlE, S8Rk ARGAT 37, Ak,
FES vl AN Frt 7Fsd =75 Al FSHH(Sustainable
Apparel Coalition, n. d.). ©]= A& 7] ) TAlA H7}
£ gols wheo] F= A 3 Wt =7E de deirith
ol9loll= A, F I tE] oF AFY A # Bt
£ 9% kst AFEo] JAEL YA 8] AR I
7|9ke] Agto|BR TRl AAoll= ™A ¢, tiAtely
Pl Aol vz Fgaprlolle FEE0] B3 ol
SATHAkter et al., 2022; Toprak, & Anis, 2017).

=7} %5 7]5-(International Organization for Standardization;
ISO)= “ISO/TR 14062 : Integrating of environmental aspects
in product development™E 3l AFMNL Y F 24 A
AE s s Zxshd RS RICKISO, 2002). &
3], 21Tl Brlell Fagk FE2] 1SO 5RASO standards
5R)2 A7k(reduce), AMAFE-(re-use), AE-E-(recycle), 3F5H4 3
E-(chemical recovery), EAMd€] 3]&E(material recovery)S X
315 (Choi et al,, 2014), X137 TRl Hrks A|Fe] =t
s Bl A&7Fsds gt digls SR E =
Wolli Algt Aol thgake vgidek & shviz, 2
s AF AA 71He] s FRlEke =88 B §
ZAF7F dEgk Huxe] wEH, o ZH ARl (eco design)e] X
AAAS B F YE ETEA dIZYARIES 93 A=
2E#= 9n]e] o Fa]AE (ecolist)S T o] wE
S 7 Fke g 5Re| ZIRieh Eo R, falEEA
AEL7Fsd &, uRas &, B2 AEH A7, §
MEE A7, 2P AR Y HHSE AT (“Eco
Design Guide”, 2003). ¢ A% RuA & A= =715
Aol TRl 2834 7 Bads AxsT WIS
AAYTRE Hellx] 2Jef7t AT, HAP|71A1Z =] 3
the HellM @A17} 9l

A&7Fss YRRl B Z2A| 20 282 9J3 I
Bt AFHAEE AEH R onE gatal Slrt. Kim(2015)
= AFe 28dAgel FEIrh, Oh(2017)e £33 Aks)/d
< BAG A&7 tARIC R S A=t Bd,
< FTIARIZIS S X3P, A, A S B st
), =84 TRl Z2A|2E Ridsie] 719, AlF 2 AH)X
M, AE AR 3, AF AH 2 H7 SAE sk
AL ool WA AlZAFUAIATAR], AIFHAR], F
ZHEZTAR], AR ZTIRRICE AliEsste] TR ok} A
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Aol wE A&7Fset UKl A eas AlFiER AlFd

v} Jth(Korean institutes of design promotion, 2021).

2.3. FgHA C|Xtel(Eco-Design)2t CMF C|Xil
of| LTI AFR (Bco-designy> A&7Fast A+ 37 HAS 9
A9t TRl syt TRl AE, vl e 27 7
ek 213 AF N B ole} FHE BRE YAl A
Z23= 7idoltk(eon, 2004; Suh, 2015). 7340 4
211 AEQl oFUARIL A &7Fse tRRRISE 1
Shl=]o] it} ol ZURRIS AFe] tizRle] H|wH
719, tARL, ke, 2 Fgolx] Ao ks
= AAFQ TR Hgelebd, A&7Fsd TRkl
ORIz #AS G5E0] oplshes ABH, &
AS Teshe F2Wos EFETHChon, 2012). k<3
TRpelHE AloloA] o] F ol EAlEe] AMGE 3o,
2187 A AdA|(design for environment), F3)|7153F TRIQI
(design for disassembly), Z}o]ZAFo]Z TIAFRA(life cycle
design)s} -2 Yzl HIHOE Tg3A -5-8-E TH(Chon,
2012).

7189 Atz F7 tigh 7
A M=o, e 91719 FEA
Fe AEsket o FFsie 73] AT (Chapman, 2010).
T, Azl thet 2EAQ] FAIZA] 17ke] &M} u)
Zo "3 olsi7t #Fe Ho] AA == g riChapman,
2010). AES 918 A&7FsA ARH o7 A&l
glof gith= Ak E84 £4 24 shv #2717 =
UE AFE B AR HY F3E B o FEs] 459
o] gl HEo]thChon, 2012). Norman(2010)& 7H TjRjele
“Fhal Wil A7, & B5F(visceral), 352 (behavioral), Wk
234 (reflective) Z/ITIARIS A-83le] AE AL g B¢

< B AR AEH ak1S A=
g ok g ol AlFNEelA AvAds 71530
T RS FUE 7129 Alare] olgke AR FE 8
25 Yo, A&7hse tARle] AdS ggeti(Chon,
2012).

CMF ARl 74 By T2 A 2, vihs 5
g Amzk AEe R AFES 7IY93=SE gh(Ryoo & Kim,
2019). AAZ CMFS} 7439] Aade ERlsh] st B2 A
TFE0] 87 oW Ryoo and Kim(2019), £3] Park(2016)
= LRI AAA+4 (Image Research Institute Inc.)2] 12714
FEAF 2AY HolE E8sle] A A B uE JE
ztele} 7de] WskE Y5t S0 Ve o dRdE U
AL, (Park, 2016; Ryoo & Kim, 2019y 7+ U]
£ 918 sPF 871 CMF tARl Z2A2E sidst
sto] Amjzte} TRtold, iRl Zk7to] SislE Aol AR
thEokar B3l HE ok oA CMF HARIS 2 2F

oA 9] Fguo] o3 glont AH WPHE AT
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UThE SHAAN 9 7] QS {18k X187 AA AF AL
| 28 7Fs/del ot
CMF TRl 34, Alx, TAR] 2471 BHoa 28
3= E4o] tk(Color Marketing Group, n. d.). A& t&
Lot A EE FPL M FES B 4oVIE g
] CMF tele] de] A& e okl A vl
] AR} ztelE veRlET, o)E ditkre] A A
FEHE 7N AE7F EHoE SEET 7] o
‘:} ‘3@01 AFe FEgy 403 502 st oA
o] 553t o|m|x|7} theket WS Bt e 1
o| JH’V" AFS 918 CMF tRRIS] 8] W Z24
Al e)sh= Zlo] dasta, A7t Zs
Zo] ey},
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73 @ CMFPel tigt o=}
g e Aﬂw ol AAH R BT
22 AN AR FPE
1 288 Aoz HEY & e WHES] Preferred
Reporting Items or Systematic Reviews and Meta-Analyses
(PRISMA) Flowchart®] 49HAlE FaL3d (Moher et al., 2009)
A A (identification), AT (screening), A7 @A (eligibility),

£ A7E g
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Table 1. Numbers of the searched articles by keywords groups

EZH (included)E 71522 33T

FARR - HA dAlA G4 dlelgHo]AE Web
of ScienceE 8313, 7t W2 W9l AEE HESL
Zp dlo[EMlo]ls W) Ao] 7153 MeE HiE slo] 19904
19 192RE ] ARE R8Itk A4 7199== CMF Yzt
ol ZRA0} AHE tdgl ofe] £ HAskaLAt ¢ ‘eco
OR ‘sustainab®* AND ‘design’ ”, « ‘checklistt OR ‘guideline’ OR
‘strategy’ OR ‘framework’ OR ‘tool’ 7, “ ‘fashion’, ‘color’
OR ‘material’ OR ‘finish’ OR ‘cmf’ »& AM-3}%ATHTable 1).
AAe A3} F1359e] F3o] AAEATkFig. 1). AN &
Aol Gol& AR 2> A7} oA kA AR &
< 2 el e A 188S AlLlsiint. AEEAA 117
Aol 4 25E RIste] HRQl ZEA|A} Bo] gle
7 818F 2ol EVFsE A7 489S Asiith. A A

o] 320 e8] ik Selstel] WA7IEed A
ASJsIATE. 2187 YA ZEAIA L TRkl 5 X
SHetA] &= A7 259, SEE 3 198 At ol
F A S AR F WY =FHo] i%_zqgi MA =T
TEA| wet AAE A 71ES WAl 71Ee vt 2

rﬁ r°"

- ZW)7HE 1990.01.01~2022.10.310]H, 2EQlo = o]

Level Key words n
1 (TS =(eco*) OR TS = (sustainab*)) AND TS = (design) 364,793
2 AND (TS = (checklist) OR TS = (guideline) OR TS = (strategy) OR TS = (framework) OR TS = (tool)) 128,755
3 AND TS = (fashion) 890
4 AND TS =(color) OR TS = (material) OR TS = (finish) OR TS = (cmf) 135

& 135 papers retrieved from Web of Science
E I 13 removed due to the warning of predatory journal |
o v
=
> I § removed due to language (only english) |
v
117 papers reviewed for title, abstract and
g keywords
é. . | 81 removed due to the inexistence of relationship |
Lol v with the topic
> I 4 removed due to the inaccessible documents |
v
E_ 32 papers reviewed again for full-text
g
g‘ 25 removed due to the absence of tables/figures
v related to the eco-friend design tool
! 1 removed due to the duplicate literature
g, 6 Papers included in the final review

Fig. 1. Journal articles search process.
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Table 2. Selected journal articles

ZIBEE CMF CIRIO] Z2As 4 5

Keywords
Group 1 Group 2 Group 3 Group 4
Code  Author Year Tidle Eco* Checklist CMF Color
Sustainab*  Guideline Strategy ~ Fashion Material
Design Framework Tool Finish
1 Kam and Yoo 2022 Practice of sustainable fashion design considering y « « «

customer emotions and personal tastes

Playing for time: seven practice-led workshop tools

12 Barley 2017 for making design decisions to extend the life of X X X X
and Goldsworthy : . .
fashion textile materials and products
13 Han et al. 2017 Standard vs. upcycled ‘fashlon design and y « «
production
14 I jungberg 2007 Materials selection @d design for development of o o o
sustainable products
15 Karaosman 2020 Behind the runway: Extendmg susta'unablhty in y « «
et al. luxury fashion supply chains
Chambers . ® .
J6 and Muecke 2010 Biobased products and the LEED ™ rating system X X X

S FAFOZ CMF ZEE W8S Tsls A
SR8 TR ZrAIS F2 YRRkl 22 Edee AT

5 B7HE A (peer-reviewed journals)

2) WA 71
Lol AHA e AT
- opg] sheAol AAE 3

= sk, 32iY Akt 7

A A= 25 7+ ABEE E715ATHTable 2).

%‘%‘é% ﬂl*lé&vk JI =F(Kam & Yoo, 2022)

AEA=ES] Tzl #48 Fste] TRkl
ks BA’:—E— 2 A (material), 7152 W74 Al (functional
durability), JAF:- 2 27} (renew and remanufacturing), 7+
A Ul tlAIl(emotional durable design), X|&7 38t 3|4
7]% (sustainable fashion technology)® #R{3laL, 84 H/ME
ek FAAR] AFYEE IJES ANAFCE 12 = (Earley &
Goldsworthy, 2017y A&7Fset sl AF 7 Al, Tizle]
U7t 24 27elA vlwd g3 s S8k A3y
Ql Fejeo] 13AA AFS H3 7 YRR B AAgE

ot AFZYZE FE2 DG, SN 2=, f3EE 7
ol xdst=d, 2 FE5S thA] A= FHE(TEN: design
strategy cards) HENZ A|ZFsle] tzjolurt 47 &8 2L g
Q7rsst B8 AFsh L Wl £% F70(speed cycley= 7Y
W AES A F7] FHolA 2HEP, A|Z(manufacturing),
AHg-(use), AE&(recycle), 7] (disposal)’} X}Ash= HISS
g ol Bl = s dF HiadE Yo WrieTE
AAEEE, 14 =521 Ljungberg (2007)= 373 G3ko] 22 A
F2 Q7] A% o E AR Yo S AFEEE
Z AN PIAECZ J6 =%<] Chambers and Muecke
2010y 3712 EAIE E°)7] S8l AAY 71 A5 A
S Z38= A&} Leadership in Energy and Environmental
Design(LEED®) 55 AlZ&HlS X134 Hrt =32 #3350
JAFE g W7t 71ES AAIBaL k. flelA Ags A1)
Aol 213 tARI AFYEE F IF WES TAFCE
Table 3¢ ejstaitt.

42 A C|XiQl nE =|lel3

McDonough and Braungart002)+= S HFE FH7HA|
(cradle-to-cradle)’ 7N'd<S =3t A& FHF71E wHFs =
48 A AT FE A 6] =8 F, 33U I3, 14, 15)
o] Ao 2137 tixjel ZEA20] HAIE 93 ZH YUY
== AAEIL gl I3 =821 Han et al.(2017)& {J‘
A1 Beox] GAtelZE tAel Axbe 7189 TRl
e FEIA 99S $AHoR M, At H7E
dgohs Aee 9 7 Y A= wigR| ] g©a HH%TJr
AR 3 IS A UL, AUA FHe 5&
ZAZFoEN YArtelEH TRl HoAdS AR} et
=2l Ljungberg(2007)= A&7Fset AF /NS gk 7

= rulo
N
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Table 3. Sustainable design checklist proposed in the literature

Code Study Checklist Contents
Do you use eco-friendly materials for the purpose of net zero below?
Do you use functional durability design below?
1B Kam and Yo00(2022) Do you use design method of reuse and remanufacturing below?

Do you use emotionally durable design below?

Do you use sustainable fashion technology below?

J2 Earley and Goldsworthy(2017)

Can it be recycled or upcycled as its end of life?
Does it reduce chemical impacts in production and use?
Does it reduce energy & water in production and use?
Does it utilize chain / better technologies?
Does the redesign maintain the price point?
Does the redesign improve the overall aesthetic?
Does the redesign improve the garment’s performance and function?

Have you considered added value-social, or consumer?

Sustainability of material group for developing sustainable products

Recycling (Re-use)

. Deposition
J4 Ljunberg(2007)
Easy to re-melt
Renewable
Breakdown
Sustainability impl .
Upcycled Design S ble product develop In supply chains
(J3; Han et al., 2007) (J4; Ljungberg, 2007) (J5; Karaosman et al., 2020)
FABRIC SOURCING Maximize the use of PRODUCT

+ Utilizing textile waste
* Limiting ncgative
production impacts

-

e

e

* Usc ‘Reverse
logistics” in order to
reusc products and
matcrials

< inability impl
In supply chains
(J5; Karaosman ct al, 2020)

-

recyclable, rencwable
resources

=4
cerem

,'.,-
* Reduce the materials
and the usc of encrgy
* Reduce emission
durning its lifetime

* Product stewardship

* Chemical managements

PRODUCTION

* Cleaner production
AL * Zero-waste technologics
—— SUPPLY CHAIN

/ ceon « Traccability

B » Upstrecam integration

-

* Minimize the service

intensity for products

, el » Extend the uscful life

* Increasc the efficiency
of a product in the usage

Sustainable product development
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Fig. 2. Sustainable design frameworks proposed in the selected literature.
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