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Exploring Business Opportunities for Building Social Overhad Infrastructure by
Achieving Sustainable Development Goals
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"Professor, Department of Architectural Engineering, Korea University

Abstract : Sustainable development goals (SDGs) are designed to promote human and social development and address challenges
related to sustainable economic development, in addition to creating quality employment. SDGs create new market and business
opportunities that enable companies to effect business changes through innovative solutions. To tackle structural problems
and create infrastructure for future societies, a national-level digital transformation strategy is being developed in Korea.
The Korean government announced an investment plan for living social overhead capital (SOC) to address various social and
structural problems caused by low economic growth. This study emphasizes the importance of building SOCs in accordance
with the requirements of future societies. This study primarily aims to suggest business opportunities created by achieving
SDGs, by analyzing business cases involving 3D printing-based construction. Implementing living SOCs through ingenious
thinking will not only create new businesses and jobs through digital transformation, but also improve the economic and social
value by encouraging community members to be proud of their future society.
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H Aol 3D Rl V)& Al RARE 7HIOE T
A 714k SOC HIZUA 713] EEE 915 BME H1E
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3D LY 7|&2 T2 2oty Mets Zushe uhlE
(disruptive) 71E%, ‘ARY/ZIHE &k, 7l AF, AlE
AOF, “dAt IOF S0] Exfishe & A% AP S SEatal
(Shin et al, 2017), CIARIFE AA|, Al&, & 59 [t
Z Q1 AF AIE9] tHTHI S WSIAIZ A (Kim et al, 2017)
OF FEH QITh UAE, AFRTioletH|of 52 71891
SDGs O3 A} o] mhe} 3D Zelg 7|&gs Edl A4 2l
E didsh 71E UXEIE Qlolal Mz Alle TeEE
CIR1E ®2h(digital transformation)S F7L5HH D]EiALS]
E QI8 ARI7IEAE A e FRsH AT ot 2 o
TolAE - A TRE Agke Qs nigl gal 7ls=
3D Iy 7|&g AF5I0t

A1) =8l AxR= HA 78 ¢I7E S510] SDGs ol
o] A -AlBlA ElgE e SHIIA, X 7Hs BAS
s dsh= A4 3D =&Y Vs sEe BAIITE A4 3D
u2g ZZAE AHE FH6HL Q9 35 SHOA
SDGs O] QOIS BAIGIIL] NIXHIO R 8k SDGs O]
£ ol 7IAE ARZIRAIE ] HIEZUA 715] B Wets
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National Committee on Sustainable Development Goals (2017). United
Arab Emirates and the 2030 agenda for sustainable development.

A4 3D =2 71& O] SDGs Ol AR BAIeH Mg 6 A,
FRVYESE/7 58S AHIS F8], HT TAIE ot ANE TAIZA,
MET, 2301 22 J5t 8 § 2 T2HEQ] E4of U 14, &
AL 719 HAsh £gke fleh HIE B d=ko] ywal QU 8 &
S HIEE Aol SA/MNEE AHdg €85 25 N9stE dist
AIZ13L ATk BIHO 2 Q1FAIS(AD, SZSA(AR), ESA|Q], AHEQIE]
tlot), 22 & 7lotasd J&871s1 874 TRE A4 7IRIARE 84l
g Sdl SFF 0T MEe TR ARt AY Vsl Bt 7
OJ 8l 4= QUL AT AUTHLee et al,, 2019).
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2.1 SDGs O|H2 2|5t HANIA Eftd A7
2.1.1SDGs 9|

£0l SDGs= 2030E7HK] ZAIALS])7F EA FERI3H0}

F RS 7hssh A OMIE g-do, O L o RIS 7t

St AIAE ©dol7] ISt FAEIOITE Ak 7]0] Al
A7kl niRl= 2&E01 Jeks F|4slotal 250 g

T o oo=eE
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1o 09 & oo

S SIS OZA HIRL AT O8A RI&7kst BhE

ZFof 7]09g 4= JAE=AE AESHHUnited Nations,
2015). SDGs 2 K|&7Fs2E9] 5Psehal Bel= QI Al
T, Y, 3l 1FE A (People, Planet, Prosperity, Peace,
Partnership)9] FRIZ FEEI0] A - AKS] - 2FE9] S§t
01 st & F6t] flo 177] Hx(Fig. 12 169
N MR B3, 24400 RNZ(EEAQ] 232712 O]FoA U
Ch 91 ZA1(SDG 1), 710HSDG 2), 443 B (SDG 3), A
Z2 WS(SDG 4), ABE(SDG 5), 7MZst 2 21M(SDG
6), Mg 7Fsatal AZet ol IRI(SDG 7), &Elo] YR
OF ARIEEHSDG 8), A, A1} Q1Z2H(SDG 9), B8 E
142(SDG 10), RI&7FsSE AR ARUEISDG 11), HY
I Q= AHIQF MAKSDG 12), 7153 A=(SDG 13), &
AR ES(SDG 14), MENAIES(SDG 15), B3}, A9, 45 st
RME(SDG 16), HRE @It HEUH(SDG 1&g EeITt
(United Nations, 2015). 1~168 HH&= SDGs FAIE CFF
H, 178 58E MY, 71g, 9288y, 79 5 167] B3 0]
S QI out 2 AIA" I AT 0] oW, ERES A
2 AP E OF AT 0] AT,
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Fig. 1. Sustainable development goals (SDG)s

2.1.2 3X|= o|(H|X|L|A, LXt2| HE)
71017l SDGs7} £R38t olg= HlEiel AlY 71315 B
Astal 7199 R&7ksd 7RIS S5, ols# AR

ool ¥A Zat B A WEa Sk RAl, AR AIZQ]
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TES g

HE SDG 119 B L2 SDGset A A o2
17%, IR OR 21% AT Q=7

Z O & LFERSITHGoubran, 2019).
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Table 1. Largest 60 biggest market opportunities related to delivering the Global Goals (BSDC, 2017)

Food and Agriculture Cities

Energy and Materials Health and Well-Being

Reducing food waste in value chain Affordable housing

Circular models - automotive Risk pooling

1
2 Forest ecosystem services Energy efficiency - buildings Expansion of renewables Remote patient monitoring
3 Low-income food markets Electric and hybrid vehicles Circular models - appliances Telehealth
4 Reducing consumer food waste | Public transport in urban areas Circular models - electronics Advanced genomics
5 Product reformulation Car sharing Er;eljsgt);isficiency - non- energy intensive Activity services
Technology in large-scale farms Road safety equipment Energy storage systems Detection of counterfeit drugs

Autonomous vehicles

Resource recovery Tobacco control

6
7 Dietary switch
8

Sustainable aquaculture ICE vehicle fuel efficiency

End-use steel efficiency Weight management programs

9 Technology in smallholder farms Building resilient cities

Energy efficiency - energy intensive industries | Better disease management

10 | Micro-irrigation Municipal water leakage

Carbon capture and storage Electronic medical records

" Restoring degraded land Cultural tourism

Energy access Better maternal and child health

12 | Reducing packaging waste Smart metering

Green chemicals Healthcare training

13 | Cattle intensification

Water and sanitation infrastructure

Additive manufacturing Low-cost surgery

14 | Urban agriculture Office sharing Local content in extractives
15 Timber buildings Shared infrastructure
16 Durable and modular buildings Mine rehabilitation

Grid interconnection

Crsl, &9 AoQt HE S AFEE ¢ Q7| WiFolth
(Pedersen, 2018). AIAIRIE7Fs27 7198912 (WBCSD) Ol
=M SDGs @& Qs EF4 & et ASgtozn
7192 M2 A7 71518 sl 918 Q48 BE ¢
QTHWBCSD, 2017). 719j9] X919t SDGsE Stoh=
719 AHIAL A, THE olsiAIRte] Folg dsket =
QA JEX] Z2 7Y solv= HE, HiE 2190
=EHTHSDG Compass, 2015). O]o]l W} 71¢19] ALSIA &
& (Corporate Social Responsibility, CSR) 1} Z2{7HxA&E
(Creating Shared Value, CSV)0]l thet OJsiEAIRIS] 7|t E

Ato] HtEsto] 7| S-S WSAIH, HILEX|QF 2 AL
SIZA siZoll 7]odek= 7150 AHIANS] MBS il A}
JFoRL: EZE= Al 7L B715H TP,

FQ 719 CEO HIZR7FE2 g9 Hge] H]
ZUA 70 7Y 3 X&7Es 2 193] (Business &
Sustainable Development Commission; BSDC)= SDGs %
Aol thet ZA1A el e EA46HH 60719 7HE wEA)
Aask= A& 7hstt AlE 7181E =E0IRATKTable 1).
O] 7|30l thsh AR XA BAS miE F4 1252 9
O] AIE 713]9F 20307kA] Z/TH 39 8FITE {9 Al &
Akl F£0] 7kset], 015 449 157171 [A| SHo] Awt
olate AHAJskal QUth & 713] 7kAI9] 174 O|149] HIEE
Zt= T 7R BEEE AIAREDS, AksAt 2 [

93}
=

ET oF, SKE HIZS Ul 7 1S ARlF o= SFlske 719o] &
ks WAIKIE Dot AlRlA 71X Fte el 9t dEdsoR
Restal Aok

T4 orzagmeiee] =28 M2 H4S 20204 7

T

)

! Sto|He|= AHEol o8t AR et ME2e AdHE
9] Eg0ltt, TS SDGs olde Edll A&k = MZ
AR F 90%7F N Ar=0] 31, AJRIo] REsh 4= 9
= ZFei(affordable house; Z&712 F8]) AlFoj gt A
9] 1/5, OF TATE 7ol ARV HEE 5 R 1
CHBSDC, 2017).

2.1.3 2141 A10j|A SDGs 2F CSR/CSV &#520| £

A AAe RS 7hsst QlEet AME Sa) 203087}
Al K& 7hset ers @dsh] Qs A AAEQ] 29|
HA] TEH R BZ% 71 91O (Opoky, 2016), 1 dgte
Clol7] QleliAl= SDGsE B8 = AeSE =Haljof STt
(Goubran, 2019). 714 7120l A AAA] CSR s £H9]
Alg|o] O] Pk x| AL, £A 9] AlFE AR H9
Agks Frha! LERATHChoi & Kim, 2019). 12Ut A
HHO| 1Al & QIMEIE, & 7hssh Adof thsh AHIA}
FQ, 33 H I £ 17 SO= Qlol CSR g0 thet
QF E7MIE Etekal HIE HM0] =41, A& 7hssh A
Aof thot ARHo] HE5a}al, Test floj2 AR A )
T}l AL QAT Martinuzzi et al, 2010). F20ll= CSRE
AEO| ALY Aoz F6l AlY Jeh FAF fAl & 55
o wh} =815k QItHHuang et al., 2017).
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H, CSVE Eall 719/AIZ0] 71 O L2 Alsldg ofg
5l A9 etdo) FEshal ok S e FuHA
Ab F|EZ 20149 Tt BARESE HO YRl B3E &
Csv =gl ¢JZst Ki; 71s 2y gsg g, &
Ho] mjolltt e BEAQ AIRIE Jix] ZiA Wetoz
AL U BERIYPYRE WHET, “TFA7L Z RISIA] 447
Olgh= Aaks SISt OJmfAIH| 0] (Imagination) Z2
HE F=2g S5l & 1990 0]k X g9} SIAL OJHIA]
A SIS ATk Haw k.

18U OFEIZIR] A ARIOIA ARRIA ZIRIE 71949] A

ols

HEQI HIZU A GAE0] A9 ARV AKSIR QmlES
FEY 4 Yl AR Al 71500] et QAT AT B
=5t Agolct,

2.2 X|&EIMsEME sl HBot= 3D B2lRd = &

3D TEE V&2 98 AAjoA] 2Egst RES R|ASH
WA RlEskeh= 712718t 7]&(subtractive manufacturing)
OlLE AFEAE, THOIFIAY], A87183t Zo] P45 AR
Fade Fost & L& 0]83510] Hot= 49 RE
OF UHS0|7b= 7|& (formative manufacturing)y} CHEA|
3D ¥ FHE o|gol0] SEHZ AAIE FEoto] EAE
e = IPJOITHISO/ASTM, 2015).

3D ZElE HAl2 7]E Ao AL T Hiwel JAL 7|7t
I ZAHIE g718 oz "st 4+ rkal SEEoIYTY,
71E - Hlwst 5t 11E gite elE = QU
11, FOIHCH AFO] lose] Thel 3D ZRIHE S4o= 4
Yot7] mzol A Sao] Ajetdant -5y JikE o1&
o] ojd9o] U AF Fol e St FEF s 719 g,
OFRIALLL Ao 7109E o= ATHKhoshnevis et al., 2004;
Labonnote et al,, 2016; Camacho et al., 2018).

ME AR SHOAE 3D ZEIHO FEHE 2 59} ofl
AE BZAIZ 4= k. of7]0] A {14} Z&SHTopology
optimization) & &off 7AFOZ Qs HEN T MEE

N HEY Sth-7o|7 SEME AY, VsuFE HABAR H
CONTECH. http://www.hdec.kr/KR/Sustainability/Global.aspx#.
XjAIA2gzZE7Z.

HE JE, A HEm £A] 59 e slA HlolRlo] g2 1S
I AT EY} AOIEY} TheE A2 F&0] Bl T2HE 0]F F
¢ SR EHERlon, T2AE E8 S0k 1 V)= R&GH
2020 HotE T MAFE QT hitps://www.maeda.co.jp/fantasy/index.
html.

20149 3D ZHHZ 15/ 23 E FElS 107 Al o] 43¢t 24
(Winsun)2 A4 MEE 30~60% 7H AAAIZE <= QoL A7 3
T 50~T0%7HK] T 7Hs st ==0l2kal BSICHPaul et al, 2018). H7|E
oAl L2 AEE 018 A< MBHIE MEX SAtl HIsH $ixls] W&
4> ACHBos et al, 2016).

x©
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©
=
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28 I2HE AR ZAE JHOZ -

F7INA BESAE 4= Atk Z2g Z=2 F&38 HE7
Rl ARH =|th MF AFS-ES 50%7HK] AAIE 4= QAT
(Marijnissen & Van Der Zee, 2017). 744 3D Z2IE Alg=
OJAISIE(COy) HiES EY & A= Tt TgkE Mg
£ AFESlL Q= FAIOIRIE AIHES AFEsIHeH: s
g dae ZFH0E (O, Higde gl 712Hs} A4
of HF% 0% thad 4= QUrk

HE MRS 9ISt CIXK (Design for Additive Manufa-
cturing; DFAM)2 YEA HHE2 (Building Information
Modeling; BIM)H9| &g Saff &dlsh ebds] TIAE A
Al ES 7818 4= UTHTay et al, 2017). EAJA Q] &=
CIE it Akl A% A7) (Generative Design; GD)
= AIAs 7ol A 7ls=1t HaEo] “HA Qe 2R
3, “dEsl 71 4, Mg &% AE I, 85 7IE
2 HIE AMshil 42 58 A4 5310 7|F610] 5, =3
7R 9] AA g RtsC & Ade 4= QIoh 71E A
Ak Ee] 7] TRl A7 26K gon, dAE s
StAKA 285 {7 E A4 E 738 4= UrHBilal et al,
2016).

It OFF] AA ARolA] 3D =Rl Ve 27| I
SO, H1g- G880]1 AlFE ¢ A= TIoo 2 &
5| AldloP| fleiAl T F2aEs E9otal tHst ekd
A AFER oz 29T 5 e AT 7IES0] AEA
OF fdte] 31 RACHBos et al,, 2016; Buswell et al, 2018;
Camacho et al., 2018; Labonnote et al., 2016; Paul et al.,
2018; Yin et al, 2018).

3. A

3.1 A2 AL g

A4 3D =Elg AHE -] Qs =71 welr|=d
H AIE] NDSL(National Digital Science Library), & @H
ALOIAA (Web of Science), 7= 8tz (Google Scholar) 7444
2 &dfl 223D ZelY V& sk AFE FQ =2
S S, =EE0 AgE 3D ZeE AFE 7Htog
FQ 71 BHOIK], ARIE 27ske i 7IAL HAE
Eoll MR AR ARE UL (Table 2)0l= +RE AR
off et A= EXE FAISIRILE AllES Mg SoC 7iE
3D mElY olugl 1% YEE BRS & £Q% 35
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Table 2. 3D Printing business cases

No Case sources No Case sources

(1 http://www officeofthefuture.ae/# [21]] https://ww.m-e-a-n.design/projects/deciduous-3d-printed-pavilion
https://www.dubaifuture.gov.ae/ [22]| https://ai-build.com/projects.html

[2] | http://wvww.winsun3d.com/En/Product/pro_inner_5/id/107 [23]| https://thenewraw.org/Print-Your-City-Amsterdam

[3] | https://mww.apis-cor.com/dubai-project [24] | https://printyour.city/

[4] | https://www.housing.gov.sa/en [25] | http://www xtreee eu/project-woven-concrete-benches/

[5] | https://cybe.eu/case/3d-studio-2030/ [26] | https://d-shape.com/portfolio-item/coral-reefs/

[6] Eggs/:ﬁ?mr.giig/jgs/jconstruction,com/en/innovation/alI-innovations/Bd- [27] hﬁpsi//www_g gis-group com/perspectives/environment/large-scale-3d-
printing printed-artificial-reefs-restore-coral-ecosystems

[71 | https://mww.3dprintedhouse.nl/en/ [28] | https://www.emergingobjects.com/project/coral-reef-seeding-units/

(8] https:/Awvwtue.nlfen/researchyresearch-groups/structura-engineering-and-design/ [29] | https/Avww.volvocars.com/auAvhy-volvo/discover/iving-seawall
concrete-researchrareas/3d-concrete-printing/ [30] | http://news.nus.edu.sg/pressreleases/construction-3D-printing

[9] hthZ//\MMN,iconbui'IdAcom/ 31] https://sc3dp.ntu.edu.sg/NewsnEvents/Pages/News-Detail. aspx?news=214d2854-

[10] | https://newstorycharity.org 6826-43f4-9bd5-4532bd6ch113

(1] htps:/Avww webcoottips.cor/affordable-3d-printec-houses:for-americans-buit-by- [32] | httpsi//kayserworks.com/
apis-cor/ [33]] hitps;/Avww.som.com/projects/amie

[12] | https:/Amww, 3dwasp.com/en/3d-printed-house-teda/ [34] | https;//dom.ai/

(3] http;/Avwhd-bsnccom/md/mddo N [35] | http://sparkarchitects.com/portfolio_page/spark-gives-a-sht/
https//tvkakao.com/channel/2657595/dliplink/400586045 [36] | https:/Amw.media.mit edu/projects/floerbots/overview/

[14] | https://iaac.net/project/3d-printed-bridge/ [37]| https:/Amww.aispacefactory.com/marsha

(1] htltpsI//wwvabamAcoAuk/media—cenUe/news—detaiI;/a-world-ﬁrst—the—ﬁrst—fully—Bd- [38] | http:/Avww 3dvindicreations.com/construction-3d-printing-dubai
printed-structurally-pre=stressed-concrete-cyde-bridge-in-the-world [39] | https://cobod.com/

6] httpsi//vwvw.ampcorr']/projecls/mx?d-bridge [40] httpsi//WWV\.La'ccionaAcom/preslsroom/ news/2019/october/acciona-launches-
https.//mx3d.com/projects/mx3d-bridge/ global-3d-printing-center-dubai/

[17] ] http:/Avww.arch tsinghua.edu.cn/ahat/homePage/homePage.html [41] | http://projectegg.org/project-egy

[18] https://houseofdus.com/wod(/#project?uroperbuilding : bio-plastics [42] http://suncongmy_comANant—a—3q-pﬁntgd-aﬁordablehome/

[19] | https./Amww.act-lab.net/trabeculae-pavilion html https:/Avwww.indiegogo.com/projects/apis-cor#/

[20] | hitps:/Amww branch technology/projects-1/2018/11/8/one-dity-pavilion [43] | https:/dfabhouse.ch/
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ol

T E7H2016E 2407 H—20301 5200 H)of whE &

A} o1z} W A ZeF B2F(SDG 92 BAS 2150 2030

E7HA] FHO] AE 25%E 3D

ey 7l Vdter A4

Stal d MIA sIEE AdE gHsh] fiet ozt 715 A

=l
al

S8 WAL o] 7|62 o A2 BAS A7
BUES B0, =B T0%, HIE 90%, 42 ARE
80%2 THEshe

=8 2HS 9l A 23] Mg 719

S} ¥2i5k] QUL Table 2)[2-3,5-7,22,38-39]).

A71EE FHE 017 718519} 519 -SElo] oEsh=
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A&IHSEHSRE 0|

S Sasly] Qo REY skl 3D ZlY V&S st
31 QUCH(Table 2) [30-31]).

A0 UES oA s RA FAYS
Sll=|

SNAGHUAL Al
Ol H=A =3 ok A7, 719 0] FElato] Y
HIAEC @A A5t oAl @849 3D ZElE
Bl S 4511 QICH(Table 2) [6-8]).

O A= eS5AHES] AF BA| A S QI8 7F ZA]
ZQl thoto g Aeiw]o] RV SZAuiFe] 35 -3t
£ Q3 =% FEAIEY S (Housing Trust fund; HTF),
Atetdy § Thst AleRY Hoto] Aobe a1 ATt
((Table 2)[3,11,42]).

HIYE] AFSIA 7]1€Q1 New Story({Table 2)[10])&
4000 E219] AZHIZ AF7H T8 A7ksEe 98
ICON(Table 2) [9]3} A WA - AAHIEE 5 Hnl H
Kol AIAl £ Z9] 3D TE FHUR|S HA Folr},

APEH(Table 2)[19]2} ¥5te] =8t 2% ((Table 2)[3])
of Mk OFASt T|UAE WEALL Y408 FXrES &
ok 71&(Table 2)[32,36) €9 Q% S7l6kal Atk
NgZ2F=(NASAS BT oA & = e dF
MEE 26} (In-Situ Resource Utilization; ISRU) 3D &
gz 98 7|s /e il UAR], Mg, ALEAZ

41 A

rH o e

==kl
SEAE AP, Mg A4 tAE 2SR Brach
Technology({Table 2)[20]), Al SpaceFactory({Table
2)[37]) S0l st al71ee A+ SE€ Mdske 71
=25 Aot 1 QICt

FAS ZHERE BRI} Q1L9] Q1Mo HE EAIE siE
3H7] Q8 11 199 AMA aFarA ] W(World Toilet Day)
2 A A&7, &, A7), Jsh A Qlo] Aksohs Sald
HdE Ael7]so] AgsiH gA 28t 7ksst 3D =2
SHEA I E0] Q| ORI Table 2) [35].

dH=E, IS Solkl= olmAIHlod e Saff niA] -3
H o7 75| AMGIA] BE3E ME2e FARE0] FEE o A
AlE] 1 UTH(Table 2) [12,19-22]).

33232892 (O|Y, HZELIA B, SEALS)

AFE 11129 3D 2l 7|&2 A AL of thetul
(USO)Q] Khoshnevis <=7} A9k Contour crafting (CC)
olgh= 718 71& 718 (Khoshnevis, 2004)ZHE] A&
RACE O] 712 A AA esAEit X7 7719] Gokst
FA ZAIE idst] flell Ad 740 weE £z &Y
7tsotH, e, 2/5bd 22 S5 ergollA e AR

l_.

13) AT HIgE] 28719 ol g=ls 2019E71A] 2707t ehdsiom
20207HR] 501E Rlg Aol

14) https://www.nasa.gov/directorates/spacetech/centennial_
challenges/3DPHab/index.html

oH

St AFS1D[EEAE AVD | 2]0f CHE BN 1L - 3D

I

28| T2ME A ZAIS J[HIOZ -

Z AoleH= Athst 3D ZTUEE ZITEQ} 2L A
RE510] NfeA SETOR 51F thof] FEg &9
QUCL AHFE AZEY 0], A5 Alg, 3D ZEIETS
TEs IPgo) QIEU fEBEY Sof A7iEH CC )
TIZEE AT AS AlIBAA 718 gekeo] & 7]
(Buswell et al,, 2018), Hl=+-7H - 5= SOIA] TI&st AEL
EQut AMARES CC 7|&E tishA HEs o ZA-s)
2 Ach

A4 3D TRIE 7|e2 27)0e A7 HE SAoINe
Ll A8 QEEAL QEAAE E510] A 71es Adt
St AEFEQIE0] kAl QT 53] AFRT|oRZH| 29t &
Hiol9] Aol oJst =7H8 X AEFEYE 7 44
=010] T OJYTH(Table 2) [2-3,5,22,25,39,50]).

74 3D ZElE SAKES 3D ZElE ZHYE P
2 THf((Table 2) [5,12,39])5F1 KL} At ((Table 2)[2,9])
SFEAL 5 EAH|A(Table 2)[3,20,25) 8 A&E6
31 QITh whfieke AL 3D ZElE ) 7HAS 25T AE
g 59 H| HALE Hrke £8E 3710 wket 2 25
=0l SEISHH(Table 2) [5,39)).

AL 71¥ES 3D el V&g URE Al Z2HA
2 ORH 67| 3ET AAAYE 0]F0] AFAOZE 7
< 7ol Zo]((Table 2)[6,7,60]), AEFEQ A1H”, M&A
((Table 2)[13]) &€ &3l AIZ0 RESAL AT

o] Al UIRE 7| 439 888 Sct tisA|
ZH HY Z2A|A7F FIQFE @131 ((Table 2 [43]), 121
e Sl XA A Y 7HsEE ASEHACH(Table
2 [3,10,41-42]).

U0 2HIAPE €A 3D Z2EO R WHEORl HEES
Figh ¢ = AHA HEIAIE 1E55H] Y8 Zhl, AlS,
A7, AE B9 MIRAQI 7|eES ZHE gHYE 71535
OF st= Q0] Al7|% a1 QJACHKIm et al, 2017).3DVinci
Creations= Ai Build, Cobod 51} §2510] 3D ZHlE] &%
A mlZshy FHio] A8 25%E 3D ZE V& &Y
517] QI5t it ¢4 3D ZEIE AMHIAE &lZaka Atk
({Table 2)[22,38-39]). Acciona= 3D ZgIE! AlE Agle
Sofl FFHIO] 3D ZEE FeF 5iof 7]0dstal RATH(Table
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15) https://youtu.be/53zNAMZISRE

16) The 13 best construction 3d printers in 2019, https://www.aniwaa.
com/house-3d-printer-construction/

17) Skanska, Van Oord, BESIX, Caterpillar, Umdasch Group, Bouygues,

Bam, Acciona, Autodesk, ABB 52 AEIEY A olE T2 S 2

GHolTh

A8 FEg AETEYEO] AR HIZUA REof wigh AMof Heks 7}

A& Hojsh= CIXE S5 (©f) Klarx: A4 &) 9o, ogun: A4S

AL EEYAIE slUE R 8 229

18)

StEAA R[] =27 H21H M4 20204 72 77



2> [40]). XtreeE%® 11AEE TIROIL(AZF7] TIARO, A
AUof)et 3D ZRE ARUE FEAD TXE &
AHIA AZ S BHEFICH(Table 2) [25)).

2 S NS FAOF ST Q= FgkE AA
Eol SSEARAR (circular economy)= THEFABAE 4°H],
H7|2 oJojAl= AYZRolA] HolLt AFY Aok} xjEE
S S5l RIS RISE o ggsh= v S AAISH QITh
&A1= o 4R T SDG 6, ARIAFof 2t SDG 8, Al
& 7hs8t TAJof T3 SDG 11, K& 7Hs8t 4H|9F AAto]
5t SDG 12, 71Z=H st #st SDG 13, a0l &St SDG
14, SX0IA2Q] MEA| SDGs 15 S E40] SDG &@AE 7}
iz

ZUAE HV 1B 2 AEE RS AISSHAU § &
HAERLE A AFZ((Table 2)[12,18,20,23-24])51H, <=

(g [12.19] SEARQ) Fole EXIGHTHDespeisse, et al, 2017). 2054

(d) Public space 7K LA RIFAISES 50% Ol ORE Bojgd|ds

X Z2d n2AEQ HAE] Z2FEYE= ApQl HZAZ

: L19] FHER Lot SASFATATAAC) 7L FEskal ALt

23241 ‘ : 2501 D8l Dol IAACE TA| BA si2 S 95t 22 ATHE ZAs]

(e) Water WSO HiZAZLE e 2ok ridst 3 1
i il 7} 0132} AHIAS A ZSNSHTH(Table 2) [14]).

ME TIFY (biodiversity) S 218t 71HE9] CSR E&9)]

g -0 112) )

o T e TR ggiom Zala ey HE9 it MEAE 155
(f) Sustainable energy or off-the-grid E— @,fﬂ@lﬂ]’ E‘]EO‘] Cd%ﬁs;za‘i 3D EEJ% 7 ]% 7HHE]'O] Zﬂ

SH O = O]FOJR] 3L ATH(Table 2) [26-29]).

[32] [33] 3'4' i;é
(9) Extreme environment = HolA= A4 3D melE ZZ2HE ARIREYS S5
’ SDGs Ol QOIS BAGIUCE 40 SHoMs 1)@=
s , A2 E=Q EXRD, AR £, 2E AR BAS B3 &
[19] B 32,36] 37] M e ke 33 A FH, WS A, 8 B IE
() Educatin - HA A, 28 94, 25t W 2ZAMo] tig 3D =g

71& 80| 7FM 2= SDGs OldQ0le EESIILE 35
EZHOIM = 3D ZelY ZEA A0 Si4] FHOJAIR! 3D =8l
8 713 7IE A1y, HIzU A B, SaAksol sl
A = 3D Zelge Pleh dxet @ase EESIIC
0|5 7dte =2 4Z0jAl= SDGs Ol S oFEx MES
HIZUA FES 9Ist A8 SOC 3p=Rld 715 Heks Al

[41] (3.42] 110] W QIS
(j) Standards & rules

14
(i) Technology

19) https://www.un.org/ecosoc/en/events/2018/joint-meeting-ecosoc-
and-second- committee-% E2%80%9Ccircular-economy-sdgs-
concept-practice%E2%80%9D

Fig. 2. Types of 3D printed product and service 20) https://fab.city/
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21) Financing for Sustainable Development Report 2019, https://
developmentfinance.un.org/fsdr2019
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