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ABSTRACT

This study aimed to find the sustainable fashion design approach based on the biophilic design attributes
of Indirect nature experience derived from previous studies in the field of architecture. The method of study
comprised both theoretical and case study. The research results are as follows. we determined the expression
types base on attributes of indirect experience with nature, which were the ‘Nature in Imitation’ design,
‘Nature in Abstract’ design, ‘Organic’ design, and ‘Nature in Traces’ design. The ’Nature in Imitation’ design
relates to the biophilic design characteristics of images of nature, natural materials, natural colors, and
biomimicry. The 'Nature in Abstract’ design relates to the biophilic design characteristics of simulating natural
light and air, information richness, and natural geometric features. The ‘Organic’ design relates to the bio-
philic design characteristics of naturalistic shapes, and evoking nature. The 'Nature in Traces’ design relates
to the biophilic design characteristics of natural materials, natural colors, simulating natural light and air,

along with age, change, and the patina of time.
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{Fig. 1> Mood Board of Biophilia
(TrendBook. n.d.-b)

A FALE olFHol, T vE VAR &
vz FAo R JistE . sk AlFe 54
of H|Ape] Adee] F2 247F HATH(Lee &
Choy, 2014). wteks A&7bsa A AFAA =
olg g &mApe] RG] T2 HFAAL

At &, AE7EeE YAl i 2wk vt

A w8 Bl AF AP Azl HE A

A
olty. ¥QwAES AAdte WA 9 aMAES
AEAHA A 2vjeHe] H54Q Bde
Holx glrh ] A%K7bed A7
I Ao dge] AFHoRE 9FHW, A&7
g 87 2 ALrks e AHE A% &
MAke] guke R Shatel AAstth(Lee, Ha

& Cho, 2017). Wl 222l Tl oldd Al

4 483 Aol B avA 144 zq 123

7hx12he] Wse} B el

Ak,

2019L4 119] 235Y Eds Almu (2020/21
e

QIE# = (Intrend) >l = HElo]l® 1,8005F el
_‘

o gt 1_’51% E3) ‘mlo] 2 F o} t]zlel(Biophilia
design)’, FAE 2020132 Al 71x] EAE FA =

StUE (Fig. 1) 2ol AlAISFAtH TrendBook,
nd.-a). B1(Vogue)v HA TE Z REH}
AT BMZE, B, E Aols, HHolF: FHAY

So] g3t AUAES vloloPelolE FAR
thRo] BA1S BTHCook, 2022). (Fig, 20 TA

{Fig. 2> Biophilia
(Cook. 2022)
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{Table 1> Biophilic

Design Attributes Based on

Experience of Nature

Direct experience of

Experience of space and

Kinds Indirect experience of nature
nature place
. Light e Jmages of natgre
) e Natural materials e Prospect and refuge
e Air . .
o Water e Natural colors e QOrganized complexity
e Simulating natural light and air e Integration of parts to
e Plants ..
. . e Naturalistic shapes and forms wholes
Attributes | ® Animals . .
o Weather e Evoking nature e Transitional spaces
e Information richness e Mobility and way finding

e Natural landscapes
and ecosystems
e Fire

e Agechange, and the patina of time | e
e Natural geometries
e Biomimicry

Cultural and ecological
attachment to place

2) wtelege Yz 73 ¥F s A" Werkhausd®] F% ofdalt 7p=E
B oAPdAE Seld AeE e gy @ TR A ddel ez 9E g
Aol 9 vholede Ol Al w2¢ ga  /HFeIH(Trendir nd).
o] nlo]o WY Tzl BH LASL §38E T Kellert & Calabrese(2015)& "2t A2 3
o2 7|wo g the Ao %7 A upo| Qe T893 F8e A5t AA AHA] 54
el EXLS BAs At 649t BN T AW T AEe FATE
‘Zped o] olmA'E A A A A o FH S48 a3k (Fig. 5+ v=9 dHH o
nA2 g Aoln, AAAOZ FI} 9= 2~ Z&oi(Interface FLOR)7F EA1¢ 7B &t
Rol ZHHI Ytk o|P e oluE AR, 17y, ASE FAS Aom P4 winke A2S B
zzb W3l HT . AFEH ABdold 2 g ekl 54 HHS wEA g2 o b A
T ue AL HHoz dFojy g AAE @ YA @&
A oA e FHE =Y o|nA 2 AL} Hro] e Fe £A45 &3 tiAlelth
E ART MEg3 bt JE ADE (repre- AdFH w1 B AdAd 71 U
sentational) Edo] © FHAHo|H(Kellert & S 4E F e AYdME Az ¥ 7AF
Calabrese, 2015). (Fig. 3)& 18821d0] AZH ~ A71E AREste] ol A SAS Adste
Hol wEAgg Az sdelol  (Sagrada Aolty, YE#E Park Pavilion De Hoge Veluwe
Familia) A%e] ®A AJHo® AAL wx7 9 o X 29 Feelde wdA dH4EE AL
= 7ES R ouAEL QAP oR wE v o ¥3t J9AE AEE P e o] HARlY
o]0 Aol £AL &3 Aot} 7P Fo 240W, URdes 53 FrE
A EE ABES A o|gE A uhgke] YA Bk tget wstke 9o e
2AE Aasy, A 2= A7k 324 0} g2 Algdoldaditt. AL AT 2x
gl Mol W% sty E7ro] S| E e 2 A% 370 EFFOEN AgH A Aol
o Wslsls Exo] 9tk AZoAE= UE HES Zstete 187 taleltt (Fig. 6.
E. dH o gAelME H9 A T M A B Fe's AdelN Hele §
=9 Abgstth (Fig. 4> Willi Bruckbauerel ©) AT 9] JHE o8 AHE AN 2
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{Fig. 3> Basilica de la Sagrada {Fig. 4> Inspired Tree Trunk {Fig. 5> Tiles Inspired by
Familia Kitchen Imperfect Beauty of Nature

(Sagrada Familia, n.d.) (Trendir, n.d.) (Interface, n.d.)

{Fig. 6> Park Pavilion Hoge {Fig. 7> Teshima Art Museum {Fig. 8> Sydney Opera House
Veluwe (Benesse Art Site Naoshima, n.d.) (Sydney Opera House, n.d.)
(Beersnielsen, n.d.)

ol o Utk AAH Z3pH JFHoli FH AA defet 54l =ZF % vH(Hong, 2018).
2 EAS 7 k2wl tAkle] 2 RO FRAE /A e 2E L
T Ak AF7F UAASE Fol (Ryue Nishizawa) © Sge7le sHAY ofgde A faelth
7 gAld <Fig. 7> EAPE vl #(Teshima AeAle S3eta v HAEA 2 AEH 2
Art Museum) & witps} 755 W42 A & SER 7HE 2 AR AbEC] v RS
o Ao e B FAS @ dEelt dHHL ¢7] A wAoE A7) fEel
A7k ol el AzolAT Aol &4 FHE FA 138 Agete F4E Jus o
stk ¥7ke AL itk F dEe ATste dAde AL W
e wWade FHe AdEd SE sk AEel stk wleld dE A1 ¥
HAR A FolM @A shE o] ofdA] REA = Ao TAY BRI TS g TEREE
gho A A A ks ARl AFM =EEe F3eket A5=oltFig. 9).
Ol SA4elth 2 Az, A=Y edd sk AZke] wskel o) HAJolA A ke
= 2% @709 545 Jehlin(Fig 8), =EE &4 Wstete Ardel s, A7k Aol A
g sEdegeks e AV 22 £ of WE A wste] FAHHOR HbgEn, o]
B7NAH, AR B9 2TtolEkel &9 4 A Wahes 9l kg el vt 549 &
e EddAdS EWeta gtk BF Ade e AL o Mg HS28EE Frh(Kellet &
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{Fig. 9> Beijing Stadium
(China Discovery, n.d.)

{Fig. 10> Closet Design
Motifs with Tectonic
Erosion
(Ofdesign, n.d.)

Calabrese, 2015). AFEANM= Fshet Ade] ®
Sl W] A% 71 AEE ARSI Ao W
shol wha} o] Wa|7be HARIA 84R ARE-g
t} <(Fig. 1002 Lisa Berkert Wallard®] 2] o]
Solflgle F& oMAE JHE HARI =93t

—_

-
o EURS AES FEAUT

Aeds) Fsete des Adeld durgoR
WS Fod 54S wanh 9y dud @
24 59 AZHoE PAE A FRTE
& 58 FAY wE U NS M 5

{Fig. 11> Dragonfly

{Fig. 12> Eiffel Tower Inspired by
Pavilion Human Bones
(Wang, 2017) (Molinari, n.d.)

ATHKellert & Calabrese, 2015). <Fig. 11> CDR
Studio Architects®] #ate] szl FdolH L
28 7)818A Bk i Az FEE TAE
of B3t #Ate Erie HEs e Hor &
FEejolth A R
(Biomimicry)' & 17+ 2 7]1&#<l of gk
AR AAA A= E5EF EWe T
ARl Agoltt, 1zke] thE] thEF(high bone
structure) ol F7+E Wob B9 ¥ Fractal
5

Y4e PEF (Fig. 12 A 1 tEA A

{Table 2> Biophilic Design Typification of Nature's Indirect Experience Attributes

Biophilic d.
Attributes Cases Biophilic design expression Expression features 10{;;:5:
Images of nature Realistic egpre551on of nature Nature imitation
images
. Natural materials that have changed| Nature imitation, DNgturé
Natural materials . . ) imitation
over time stimulate human emotions Nature traces .
design
Recall the characteristics of natural | Nature imitation,
Natural colors
ecosystems Nature traces
. . . o . ) > Nature
Simulating natural Applying artificial natural light and | Nature abstraction, abstract
light and air air to the design Nature traces .
design
Naturalistic shapes . . Organic,
Form in harmony with nature .
and forms Nature imitation
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vhol @Y Tiztel WY

. R . . . Biophilic d.
Attributes Cases Biophilic design expression Expression features fp
ypes
. . Organic,
Evoking nature Reminiscent of nature .
Nature imitation
The positive response of complex
Information richness beauty expressed from abundant Nature abstraction | >Organic
information design

Age, change, and ]
the patina of time a .

Growth and aging natural
phenomenon

Nature traces

W AR
Natural geometries K@%& ;
i o B

Hierarchical scale of nature, the lush
repetition of meandering flows, and
various patterns

D> Nature traces
Nature abstraction design

7.\

A

Biomimicry

A Mimics uses found in nature

Nature imitation

glolth(Ramzy, 2015). ©] ®tol] B7fn] nmpL-t o
RE 715 A, AvEY +x24 e, 54 5&
g9 d x3 5go] olof] x3ETh

& (Table 2>= Hlo]2Z¥
&9 A 1 FZE Tt =FF ol T
Al 2d Wl wet nle] e e

w FAMe A&7bed A BAEA e u
oleddy takl 4 Fd WS dotRiA A
e APsidrk. A WA, B4 ool
He AS7bsd HAEsS Ashy] St #d
ZIAE AAEer, s Al whE skl
wE AdE gretA 297 7P Bol A
" A&7 BHAEE gttt A9 =

2 ‘world top, ‘world best'®} W3 st ‘sustai-

nable fashion brands’, ‘eco-friendly fashion brands’,

‘conscious fashion brands’, ‘ethical fashion brands’
£ ARSI A3 20184, 20199 247 8
e Z1Abel A 187 WAE BIRER HMAH
101708 BEAEY AAEJY d4E B 5
36712 A48 BAZE 13 AA4s

vpol oW TRl BAe] Fale] Hejuh 57l
AR 9% WA BAE B dgoz 4%
STk 579 A8 J4E A BASE 29

2} WILE Y (Stella McCartney), vFe} =9 (Mara
Hoffman), ¥l +E HZEZFIE®(Baum Und
Pferdgarten), vt 22 H(Mother of Pearl), 7]
EJXA(KITX) Hon, £422018d SSelAl 2020
BTy Hadgoeld
2 3k 4 diddel
vlo] ¥ Y A AFHELS 5/ BHT7) 3d
A Mo A dxe F 877 2 F nfo]
48 Uzl 847 veRd 5170 23S Al
b3 WHe ARAdES FHRE H9E 1, 2
AL AE7t Jog §A 4

< B HYe Edivt 2

i
5|
=
N
D)
w
o L
S
> O,
[o

i)
pos)
e
O

AH BA e Rxve (Fig 13)3 2ok
el WItELY (Stella McCartney) 7} 170332
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{Table 3> Search Magazines and Articles for the Best Sustainable Fashion Brands

Year of first . .
publication/Type eitie Sl
Marie Claire 1937/Fashion 2019 The best ethical and sustainable fashion brands
Harper’'s Bazaar 1867/Fashion 25 of our favourite sustainable brands
. 15 Sustainable brands that are anything but boring, from
Flle 1945/Fashion Reformation to Mother of Pearl
21 tainable clothing b: fi le who gi h*t about
Cosmopolitan 1965/ Fashion Sus gma e clothing brands for people who give a s abou
the environment,
Glamour 1939/Fashion 6 Ethical brands you should have on your radar right now
Good House 1885/Lifestyle 16 Best sustainable fashion brands you can actually trust
Keeping
2014/Sustainabl
Sustainably-Chic us 'ama ¢ 25 Affordable ethical fashion brands
Fashion

2 7% goten o2 vg LE FHEEVL
28 (Baum Und Pferdgarten)o]l 100%7%, wie}
YH(Mara Hoffman)# 71EA2(KITX)7F 2+
8324, vl 28 #H(Mother of pear)< 81%7%
olgitt, npele e HATA] S HelA E
FE veledy YAl £33 /o wek A4
Ad wpel g HA', A }

d(B
=

fol

KITX, 83,

16.1% Stella = Stella MacCartney

MacCariney, = Mara Hotfman
Mother, 81, 170, 52.9% Baurn und Plerdgarten
15.7% = Mather
mof pear
=KIT=

Baumund Mara
Pferdgarten, ffman, 83,
100, 19.3% 16.1%

<{Fig. 13> Distribution of Cases
of Sustainable Fashion Brands

MCAtRl ARHEAM Z 1t

Hio|2E 2l

D AAAE ol e e sjA

AAAD vheloBY WA FHE vhol LB
gAele Ad 2HA £4 F A onA’

AN, A AR, A 2

A9 AN AAAE TR 247

qE 2ede Adze Ju Yol A
(e} vy

e EHoR ¥

AFdoly e YR AMIA o R

] ojwA Y RE BT} HE A AE TA
ZUg 7S ARgtel 9 ¥RIE Ee EYEtst
of @z TAHAYL

(Fig. 15)= Stella McCartney 2] tAQIo =

Mature
imitation, 98,
19.0%

Nature fraces,
116, 22.4%

mhature imitation
mNature abstract

Organic
mMature traces
Nature

abstract, 260,
50.3%

{Fig. 14> Distribution of Cases
of Biophilic Fashion Tvoes
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{Fig. 15> Stella {Fig. 16> Baum Und {Fig. 17> Mother of Fig. 18> KITX
McCartney 2019 SS Pferdgarten 2019 FW Pear| 2018 SS 2020 FW
(Vogue. n.d.-a) (Vogue, n.d.-b) (Vogue, n.d.-¢) (Vogue. n.d.-d)

Adel e FAHCR ADE tAloew X A A7t Eededle BeAT olsnE
°of s Atk £ ZFe WD A & Al 225 Ad AHA ] Bgd 2258 7
A2 =hH AR dolgh k] SN0 AAH 8 7led #dE = B A IHeER 5
A £ okgtee xFdHeta itk (Fig. 1602 el mA 54 mdasith S0 dAF
A F4= "Fohlle oluiAlY ARlE HAE = A og7] Aw AR AdHs TR gue
JE 7IWoR Adste] wdsch 184 oA g ek 23l S FHAHEA i)
2AE AHESAL Al AAE FES WEE, £ gl £40] 254
7hgel mwel Akl ZhA Adstsitt (Fig. (Fig. 19+ 4= 533 92 2¢34 yAd
1ol M= AAEQL 29 ojmAlE Adste FF 7155 et EFAY 245 Ao Hidt
sk Ao A7) e £ oA E &G T FAAE R sV Budern (Fig
(Fig. 18> &4, &, I8 24E3 22 A 20>% Baum Und Pferdgarten® 2020 SS &E o
Aol oAt Aze AT Aol NFH & 2 2EZENM & F= 9T AREtEs
Aol AdzE e AU TEF2LE AAAE FAZ st Arh FAstE Ad FEF ST
AR A S I 8kl AR ER 257 oRAE 718t etA ol AR
IR A ste] AtgEelA dES S-S
2) A5 viol 2 g9 A A= SR HHe] Jue FRES A
A=A vlo]9We HML Ao tle 7Hd A RAN = weledYy tAle] sHE
A 24 = Az 3] FuF AR = d& F AUtk Fig. 2> KITX7F &7 #y
nab Ae) Jletetd gepe) B4er wdy  wUOl T Aol HAl vk 2AEe
], AAdA durdow uAglE £3d EAL Aa By ot &5 FHE HEHOE A}
OApelE Q48 AMEsle] AZFow Y A &oto] AAd2gA 2AE Wl w golEth
AL FEZEF 520 ZAF wrE rhekst HHE REBEE & YAlEH dolas =4 H
JE o Uyt AR LRI 24O 57 7Hioktt (Phelps, 2018). #<d elnr|A & FAFsheh
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{Fig. 19> Stella
McCartney 2020 FW
(Vogue. n.d.-e)

<Fig. 20> Baum Und
Pferdgarten 2020 SS
(Vogue. n.d.-f)

A oluA o] gz AFAY WAl b5 o
§ el dololy 245 wolegerzl
88 A9 4PN WEH TN ALy
ot <Fig. 22>+ 1920dd s LH2EdHoIH
Ertes] obrtelnste] Zejnz offold 2edA
AEoz o)A olnAg Aeh sl
A oWAAY AA2YT A FRE AT
AAR BB RO, svte] T ZAES A5

2949

2 gel mdsn dve) mEn:
FHE AL 2 Ua dAeldel od o
Atk AelA el o b Trel 54

e g |
< Yel 22 Ak (Phelps, 2020)

3) 714 wielede A

714 nto)edy sjde Al W HHAA
o] &4 T AAHA EE FH, AAE wee
+ Ju'e] SA4CE ®HHT Keller & Calabrese

GA A A9l A7 )
S Tel W
o o9

He e ARE 9T £ vy sdn 7]

(Fig. 21> KITX
2019 SS
(Vogue. n.d.-g)

{Fig. 22> Stella McCartney
2020 FW
(Vogue. n.d.-h)

A
1= i), (Fig, 23> Baum Und Pferdgarten®]
gaRle g oA7E olF& YeH Yol AAiH L
A9 FAE WoEA ke ueledE YAl
540l # vy Aok (Fig. 24+ Mara
Hoffman®] tjrQ1SZ f7]4 IFxoz Yy
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