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ol 8-% & (2012)= FAZARE B =& SIS =EsIglon], STEEP 7%
& 8ot QT BR-AA|, AEl-2s), 2, Ad|eR SLES fZlERE
HE A& nXle TS AEsih(e]8-¢ <] 2012, 59). 1 Axf, 2030 U
ﬂﬁ,iiaﬂAAb]lgﬂﬂ;ao,oa}ﬁmﬂﬂﬁ}gwﬂ‘;imﬂm
&, AdTx st thEsitE], A5 STt 4EE) 71 SHstel ARdRE, st
71&2] WA o] vPtEIEE Mokl & njXl= G wAskaL 9}1:}(01%%
9] 2012, 60-85).

E23 | IEUH KA

HZ7IEHCE ZE0| 0]X|= g
2030 oI+ HH 2 REHE £ Ho, Wl 8483 §
oIt 7t E0Y I M AP A HFE B HH MHA 22 B S
1-2¢1 71+ 8% EA AYFHE 22 FH S
S50t ZHIA 25t Aul 2 et o = del, MYYX 2 Het S
x| 2 s TH XNzt Z2d oot 2 6 Z3t &
M 224 3z MY -=8 CH=xs), 222 FHZ| 38 5
MHARxE TEst Mot MY S CHEAR XIeR B §
ChESAS| 243} Q7 AFX], CHESH Mg, 25 #3834 Bt S
Atsl- 23} a5 57t A =5 L0 B MAsRA B, AH 8 It M2 S
F=et gt XY Ax et S
5124 7|= 3 01||-‘|7E| 28X IE0I8 Y Ux M S
It 2= Z XS, 59 3 AR oUXIE A S
s er|s we l'—|7E|E*2f ?F_I'_-’—'.‘- ho&esl ¥4 22 37t §

H2E HPZIERE 2M .- 27



(2) FEOF

WSOk mRellEE 21t AAER] EAYHES E851] nlH EF=E #A5)
AL ol B FRAIE =ESHE vlRIATVT FASE 2RIl Edstod, 31t
T2 Hsjel wEle T 5o nHAE] EYEE Atk aEs el A71A nl
e AAskE ATE weATHolM 3 ¥ e (EEor 9] 2012, xix).

HPoL 9(2012)00M= =l- 2] 71l 71E AARE nj=h Wk wERE vl
ol =Te 1EsI BAY e AR5, HiekEAo] ofgt njiike] H7kE=
TE =30l weREy duE Hale] Sols FsIiT(EEor 9 2012, xx).
Aipd oz Qgatz Wig), =AIHR, VIR vdgsl Ve 59, 22 A, =A
MR8 H=3l, 51w sl 2ds) 719 WE), At BE 5o riEdES A
sfal, olof| whe} ARele] Higte} wiEe] mle/dyt Jof whE wEEok M- Vle IAE

AAISEAL A,

0l

H2-4 | 0SB 0[] HIZIEHE

7 U 3t S0l
olaz vt D32k, HEN, AIIETE, Ci2et
Al | EAl e Hi7pAlE]
Jhxlel cigret stol & A, =S, olol ARIRIE, AHIZH oS
e | vlewmn ge=ee | TSH, HolR- B Lioolg, AI3XIS, JET
| 229 A FTA 2t M2 HIPZ- Mul2 58
A Ch3st G209| o8 BrH, SEU+ASEAN A2 BTH, 21Al0 H3 =T
B | =etmol g vt £8 k54 1%, 9 24 =X
HElA s U BASH| 2R JMUA UZ, AT A, AWES oY Yst
e AT ey, B AlE AN AE
s
N ES Al 28 57 A 25

EX: g0t 2| (2012, xxvexxvinel <E 1> &H
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OJNF 1E7] (2014)9] ATOIME B AR B FERES 5 B AlF A 4
o] 71812 Holo} ki FaT S5 B A, A7) ofF, golz AEjl
wlol BUE A PR 7191 Rolok B BEsh, Y B ARF RRelM:
R0 SrjE APRse dsEln AF-sde 398 Aol Bastd How

PSRl AEH(OIAF-2127] 2014, 23-26).
oIE flall o]MF- &7 (2014)0lM= FA S=H AP vkt Bk AAShk
Bl PO FEel 2 = A HPIEIIES 715 oflux]- &b, 1t 73A,

ARel- 28t 5 37 &k FA 100 MVIERIEE A7gsiich

%7
| &

E2-5 |59 A2 rtec

£of HI7IESIE

7|=, o], X+

QI 0|5 ARUE ZFEHE, HJIAES 7t
ol P
o e 2o| rH2ul: MSZ i HHEO0| MA FRHAIZ X|uH
22 Z2g: s 7| 7|Yo| MER X2 24
A o|s: Mxlo|M FHZ HY ol
=3t Jlol: MEY|s WHORZ Bo| B4 gl Jelxo| s}
Atel, 23t

HEYZT Maky sah MEI2T MBS0 SA0 LY

EX: O|MZF . D=7J| (2014, 3-22)2] LIRS HIEICZ =Y

M2ZE HZIEHE 2M . 29
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(1) d=stet AR S

S2Eke] F QlaHe 20158 AR 5, 1017 ©Bolw FAFA AD 2031 5, 2969
Be FPoR Havt oid=m, 2065Wol= 4, 3028 (19909 )] olF A2
2 AYECHEA 2016b, 1). TR MAFA Al Q788 2023 0= G|,
AAFA AlE 2038 7] =F:E Aot Ai7FeUTH(15~644) = 2017HE]
Aol ZYstal, aEgsh|E(654] ol AT Bl®)ol 20184 14%E E3toh
2031 A% E FITe] 7Havt AlRFEths Folch(ieiEsls] 2016, 43).

olzfgt QI Fxe] Walel tiEe] It HAXY shte] thEAR HFslod 571
Sp7|ET} thEAle] FHERAY] Q1971 F71oks Fel= tiEAlES7E EAYskaL Qlot
EAlEe] QI H]FS 19709 56% FEPou), 201590l 79% 7HK] 7150t
(0189 9] 2016, 30-31).

33 2-12 | TAEE, tHEASHE, CHEAIASHE 30 (1970~2015)

EX: 0|82 2| (2016, 31)° 27 2-2
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71| & Hi= olFH A 8 olle} AREAA HskE AT AR o/t
AR A, AREQIEW, AXRY 4.0 59 AxY B EEES0] 20169 thEA
I o]F 4RI AR o= AZH Polt}. 4R} AIEH e SIHNFETE9 L K]
SAR7|go|n, o= AREQIEUI(IoT, internet of things), E2+-E(cloud), ¥d]
o]E|(big data), ZHId(mobile), 13Xl (Al, artificial intelligence) 53 2%,
3DP(3—dimension printing) & XITHHAMRIAAIHATLEE. 2017, 11-14). 28 A
H Al AAA g0l Fo3E QIXIskaL “4x} AEHol thsSt "RISHEAE] F
7] FEOA,"S 2016\ Holl RS vl JAoHIAIRA s 2016).

4RF A2 AIHEZAARI(CPS, cyber physical systems)< &3l 71

Ao AAFIAIS WHEAD Z0 = oAZILE CPSe RAFsE, £A24%
S v oE A 2 AlE 37484 gile olga, 7Rk ARk A

VS
ARt &= v o2 AEAT MH|AaY] 2ol BAE sle Add], =984 7

ri

L

r
[}

’

[

1o

3 71§k
ZYZo] WAsla 020(On-line to Off-line), T-H74A] & M2 AFdRdo] &

=
D AR of/FHt (AT 2R 2017, 17-18).

=
e 4%} AR Q% VIS, AN, avlAge) Wake daae
FEQIO] fole kAT, 22 7KIAKE Bl Hek] HakE opd
o= Holtu, sl olzelel nF 2ulAVEES Bl AAAIES B UE
H

A Ao FEIs7ol A ] AR= Sl ThsAdol SHiEE Aotk (4t

o

u

N E

i
)

e ofl

8) 2016 ChEAZ 20| StaolH|2 SR OfF F2uW| AR Y, 212 22| ZH U ABlel by =2
SIE2 HAMON, NSHEIIES S6) 7IE MAY AulAgiol ofg AX-HeIZ 23| HatAY %oz
o x2 MFWAATEL (017)9] LIRS RoRt0] HE

o A,
Ast, 2AF AAHF2 HI| AHXIE 0[St EY7|EF CHRFELL, 3%t
&

) oo,

WA RSS2 2O JHS(MYZHATERE 2017, 16).
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2-13 | 4K} LA 2 LMo tHo}

S sy 424 LegEd ARt LgEd
—_ &4l frontgdx) ek7)ma)
(=1 - 1)
S, NN

s

e ‘ '

1rewGPTSEARN  arpjelgs °leﬂ=+c|53fiﬁ

2 SACIE eS| 5)E o chu uiEiuris 43 R S50 Ueik
- e GPTEICES 7@ Shjps) B2

X diYAnER (2017, 18)9 <28 12>

£5] 34 Folle 2| MEY TRl 43t AT 7|& BEALS STs
A 7] @Al AT AOR g, obsle Fa AEY Aol 2 gl
Qe % 59 Fols W} AH Ao BE. AR AE-2H A0

wWEA Holal glov, FFols AA-Aquid-718 Bio] 3A wske Aoy,
AZEe] Aulagiz Qs 24 7 9 2 U §Eo) TS SislA Lol Ao
ST AR AT EE 2017, 25-28).
2-15 | 4%} MASH 7St THK|ALS 2 2HA|
7ZHRAE 22| RRD | dz8l | Az [ EF | =M | HElx
Al ® ® ® ® ® ®
loT ® ® ®
gl | ® ® ® ® ® ® ®
zaed ® ® ®
gee= ® ® ® ®
3D e @®
CPS ®
NT-BT ®

EN: AUARALEL (2017, 30)0] <E 15>

I-”ZII' |:H|7|-EE|I 2M M. 33



7le9] YAl §- 5o 2 Qe 7IXAKE A GARE dAES 2 340

H Ao oidEH} A IR BAMo] o2 YxRRl, AU, 718
cHA]] WHdu] A Bk ofef 4 (mass customization) ©] 7FsSHEICE ALkt
M 71AI(3DP, 25 5) T8 2 AR SofubHA] A4t Q1] 7o) old=n,
A7) AR Hok AARY ododolA] 112018 227} Lol Aolrk AjaRRAe] obAjo]
IR LSV IR e N o S5 ot =3 SW FA9] Al g0
ZFQ8lK|HEA ICT 7|48 ogto] sold Ao, Adu|e] JAHT 37 AAE Qs
AFsst 9 d24e8/d WHe ExXpt SdiE Aos Heldh

EE_%

f
ox
52
nﬁm
flilo
¥
X
P J
ﬂHﬂ'

(3) ZAAEY) &7 &7 F

RT2dst2 Qs A MAIRSR 7HE, S5, oldaL
g} Fa7t AEA o2 wgstal Qo ol K&
sl =AIF ol %X]Qﬂ RNem, ZHF FANE =oloM® F1eg =4 g7l o
g 877t S ARl

20151 9¢ 25¢ A70x UN 7H7g/d2]elollA 2030 R&7hs7id A 7+ A
=HA AA-AE]-8 EHe] B9k X|&7s R (Sustainable Development
Goals)7} ME2 7HEEER AR} 20151 12¢€0l= 21X} F=0171% H‘]E’}"ﬂ"k
BAES] E3]oJolA] 1957] GARTO]l 2020 o] 4tiE} o] 4=F M) X[+
257} 2T o ASSHA] as VA HiERE dAR R A5z o
BEER) = AEsISict o] FR0N 2t =7k AV ASERE APEoR
Js}o] INDC (independently nationally determined contribution, AFEE Z7HI&5%
F)The olFe= UNel AlEsSiet], =12 20309 == wiEHYR] ]
(BAU) 37% AE5RE AABINE 2T 20179 69 S=tollA] Az AlB A
2R} F3oME “Green(%18H73)"0] 3t RFUE0) F SHUE FAIEHA FE =A]
ML ofxloN A X&7Fs/d] F840] Bs AxEw FAlolH:

10) 3t RYHE2 Lean(w8), Clean(&2l), Green(2&)(OIHE] 2| 2017, 10).
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(4) Aol Qg (wi=d Alth) 1D

229 2§97 0% RAPgo] YstEls 49 e (new normal) Ak} )
S} ik 1970~804] 9% olge] MBS 71551 SeUes 20114 of%
3% O SERIOM, 20084 22 F89V olF A ARIIES 3%he)
N FAE ASsHL Qs FHolchulpgmTe niEIsiNe ¢ 2016,
16-17).

RGPS AE 0] BAloh Aol 2] e HehAy|n 22 FPoR 719
$73< ukE o]y, olo] wet 71 Aol Yals) Az AP ekl majsh

1A BOIE wEslor sl Bk 94 RS Uuds 1S oplsin
HEALo R olo}al Zol, olxiY ofe] ALIEAS WS ATS 7Hal i o
gol Fsihal & 4 itk T3y FAY(RKE Q1 F4 aARYH) 4
oz AP FHo] Brkssh, il B4 ek AR Ml 5 7]
E g WA Tusle] ule) A 7] Az eitkle Ak AlE gelg

TER= 0] 523 IAR diFHch(u=idEdelt njgiEa|ds] ¢ 2016,

R Al M2 ARl &5 Yehdr|E et 7189 S7wsrt 7144
7Fs/30] o Eom, ol= ARIEAIE YFAZE S5 IXRt siAS] AnlRlE & 5
Aol F=olof shAlc. E3F of2] ARR]EAIeH A= o] 9] YR ofz WIS
7HRE AR oFErh(nidaas R njiEu|fes] 9 2016, 47-60).

11) ®c-Y(new normal)2 2008 28¢7| 0lF S&Tt MER MA ZHQ HME HYSl= 80{E,

PIMCOS| CEO Z3IHE A of2[H2] XA TMER £ Etd) oM HE A=, 282 |7| ol M4H,
ME7L ME2l, 1dY 50| wieE HH 2 BE2 FZ 0= SR D2iZEH 9IS 2 (2016)9]
Lies Qotsto] Ma|st A
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F827| ol =SMo|Ltot MA ZHM7t &= Hol= =75t 18
SHH 2AFEX| ot ACH, MANCE FH HYSE0| Bt o

xprZo| 2ta EY A7| slal, MUS =5 B0t JHAS AL SO Qlst A9
ereT B Eat URAIE oot S8 ZrAT g 24
AH|AIZ| O|ET Bta|M AH| MEF ZFSHIIMHPO] QM ofEx =
sla|x AH| 28} hab = cli :) =3t FaIH AH| HE ZBH(THEH)S FRY, AEE S
== _|_

22 AYat M ®ZFS 20 220 AXIHHLZ Folst=

stiel =7 Bt £5Y(showrooming)2t S22 sie ZFTojAH0| ELHOR FI}
LEZ = £ M=e A7 J17E AL AH(ARE YHBE 1, 28% 72 - SHNE,
AER N 191 717 B5FE 5)o|

o, LPOjH| S 0|2 ChH] SQtA2 XA £X, oPHXbit 2t
2 ojojd

on 4

(o2
=]
o

ot XSk 58 SS2E £R\SH= E8HAIrBnB, Uber)7t SHEH
ME2 ZH AI2-eZ Xi2| e A

=3
= A

FXo| thoilM HE SZtez FEio| JiEHo| tHst

EX: D|2hEH|IR3] 2 (2016,
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7 XES AlolH2 LD 12 7 Tt E2s, 2 OFF Jhite Ofaf, 32 Cha Jhite ofaf; v&e
WO 12 Tf BEE, 2 A K, 32 57, 45 Chh 3WH, 5= 0f ITE, o otol 2x1e
flo| A7 2t BirtEACse] PR 2718 £

EX: AEMY 27t OY FGI(RERTH 2017)

H2-8 | H7tEs Fich 23}

HiotEs Alol4 (29 e Fg2 (29)
K& nst 3 - 2
Al EEEt 2 + 5
7|z ¢ 6 + 2
X&7ts8% 2+ 3 + 1
XNEE 2 3 - 5
224 2™ 1 - 2

{2 2902 BA; WY JIS Vb T BEE, WE CA 3N 988 Ltk
2 27t Chat FGIREXTR 2017) Zit
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1) Global construction 203013)

Global Construction Perspectives (0]} GCP) ¢} Oxford Economics= AlA 730l
oigh Zigk 9 ALS] ws} 52 Ridek TAIZIA) S T2 B4 (Global Construction
Perspectives & Oxford Economics 2015)& UZISIHTE o] Bk AMA| A &%
2 FQ AAIFAY W}, BA R, A5 H A= 348 BAIEE Fol A
Aol mlE JFEe HESKITE B4 Axt AlA AU 2030971x] uid <]
3.9% ‘Fsto] AV #EIF oF 8z 2] F7IRF 152 539 g = o] AR
AgEE Ao yeikth A AA § 3daF 5= 20309 USD 212% 5]
oI5 A o= FHE o] F ofrlo} AZ=ollA USD 77% 82| JAP} 3 A

[0

i

s

13) 2 222 F=Z Global Construction 2030 &AO|E (http://www.globalconstruction2030.com/,
2017.12. ™&£)9| i8S Qfsty HMalst A,



o= ot =3 A AIA GDPolX o] AFX[sk= HIFE 2014 12. 4%0114
2030 14.7%7HK] S7F Zog oldsial )l

REFogE 2 uZ, %7} 203087k A A AAEAAES A
AGEIGEd, § Al Ueke 203097 A AlAl 24 9 X[Vl AR A7
57%5 AR A2 3Fct. ol 359 Qe &5 F7lol wie} 3=0] AlA 7
Al RO xFRJeRe F3FEo] F7I5R= Aol 71916}l irkar s, 3=to] 2030
7HR] AIA] A 2870l 7101oh= 7RI OF 4. 6% G| o] olF ZoR Bl
Atk

53] A AIA -GN F=0] RRJoh= @2 1E6] fAE ZAoR Holo
20300]= Bﬂiﬁi A AA AEBA /45 3%011 Al # J5t Aoz oakdr) 14)

a

o2

€ &

A

)~

%3 51A| - 214971491 KPMG International-S 9122} AR1Q] £Q o4& s
'2017d 1z E o 107FA] A EFIE! HA(KPMG International 2017)&
LRSI Aol FA415E Qlaze} BZ2e] 9 olf= oluA] - &5 - 7] 7]
& 7153 ZETAEZ] oflt), nl= - {PollA oRrolE FAF 01% So] =3t

dct. oux] - 2% - 71 7] 85 7ISSkR Qs /lzEte] 353t 0] 2 Wbt
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3) Shaping the Future of Construction

World Economic Forum(M|AZAREE, ©|5} WEF)& The Boston Consulting
Group(©]5} BCG) 2] HAS &3l njajAdAd4H (Future of Construction) ZZ2RE
(0]3} FoC)& %18 Zolc}. o] ZZAEA=

AAlE SRt 718 (framework), AFF Wl of2] AL AR, 2444 nl=

piy

Aol GFE 713 wphERiE,

=

T Soll et ATE SasiaL Yk
20161 WMo mew Sk 7RI Tl v SR vkERlso] o Jee

We Aoz Bol| ol A AMIRY, X|&7MsAT R (UK 44 B4,

715 W), A the, Aloleled), Aslel B (EAIsle A 57, S ol REw
a8t AR oklaR), RIS A (R A, 7k Ale) S, KleigAlst

B34, Haj|) Solti(World Economic Forum 2016b, 8).

HZtEHE

213-1 | FoCOllA At 21AAte]

Market and
customers

Demand in developing countries
650 of the next decade's

/0 growth in construction
will happen in emerging
countries

Giobalized markets

. E&C companies
1 in 2 plan to move into

new geographies

Bigger, more complex projects
(76 miles) is the

1 23km length of the

Undersea tunnel that will

connect Dalian and Yantai in
China

" s |Sustainability

s and resilience

Resource scarcity

N consumer of global
O. 1 raw materials Is the
construction industry

Sustainability requirements

oy ©f the solid waste in
50 /a the United States is
produced by the construction
industry
Energy and climate change

30|y of global greenhouse
0 gas emissions are

attributable to buildings

B Society and
workforce

Urbanization and housing crisis

people are added
200 k daily to urban areas Y4

and need affordable and
healthy housing

Health/comfort needs of citizens

higher than outside
2 -5X are the levels of
volatile organic compounds
found inside US homes

Talent and ageing workforce

500/ of general contractors
0 are concerned about
finding experienced crafts
workers for their workforce

Stakehold

Ageing

= German railway
1 in 3 bridges are more
than 100 years old

Massive financing need
annual investments

s 1 tn are needed to close

the global infrastructure gap

as many disasters were
3x reported last year as in
1980

Cyberthreats

gy ©f firms agree that
90 /0 information controls
have an impact on front-line
employees

pressure and
organization

67 k signatures were
collected opposing the
construction of the Stuttgart
train station
Politicization of construction
decisions
the Portuguese

In 201 1 govemnment
cancelled a 165km (103 mile)
high-speed train line project as
an austerity measure

Politics and
regulation

# = different procedures are
£+ required for a typical
warehouse construction permit
in India

of the worldume ina
1 O /{) public project in
California had to come from the

“otherwise unemployable”

r b of infrastructure
$1.2tN couid be added
by 2030 if all countries
committed to specific time limits
for approvals

Turkish construction
'1 8 workers were kidnapped
by militants in Baghdad in

September 2015

oy of survey respondents
g /0 believe corruption is
common in a Western
European construction market

ZX: World Economic Forum (2016b, 8)2| Figure 2
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o]ojA] FoCx 2017d X114 (World Economic Forum 2017a)0llA] o]&35t w71
deo] mhE mjg] NS ERTAIE ABARACIMRE FX|ol| 0|27171X] 671K
HoFE AAfskaL ZF TAIE AAIs] st ick A WA nliatale g719] 224
g Ak, ol ARM vl-gol SHA| AR B71E she SAll ALY, B, o
59 8FARNE WEAIZ] fgk =¥o] dadke SRt AJoll7 S (lifecycle
costs) = -85t AHl|, 1zt 5 AEE Hehs vlshs AolFr| s Al F8%t
N2 oo Al A BliAQl X&7Fs/d FRolM e AEa AldY v
goiet 21ehd Alg 71 i ol disll arviskar Qloy. nEFR L] = 7NkAd
FAE 3F5V| AT A EAIE Wl 9 mjEiAl= AgsiSich l=ZEet A=Y

71535}k At 8t A o] 8AKe] BAISE JA| nliHA= AAlSkL 9l

3-2 | FoCOl|lA Mot ZHE LA HIZLEHE

1. Project Delivery
Creating certainty to deliver on time and on budget,

and improving the productivity, quality and safety of the
construction sector.

2. Lifecycle Performance

Reducing the lifecycle costs of assets
and designing for re-use.

3. Sustainability

Achieving carbon neutral assets and
reducing waste during construction.

4. Affordability

BB Creating high-quality,
4 affordable infrastructure and housing.

5. Disaster Resilience

| Making infrastructure and buildings resilient
|| against climate change and natural disasters.

6. Flexibility / Liveability / Well-being

Creating infrastructure and buildings
that improve the well-being of end-users.

Z%: World Economic Forum (2017a, 6)
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pak:: 2015 2016
A& orEA 11 8
M= 12 13
AMoIma}
Qlmat 10 10
AMoIma) ¢t 11 12
e 5 4
A 11 8
AN
e 5 7
oY w8 6 4
S2Y ANZH 7 6

EX: 2T |EH Y (2016, 33-40)2 E 3.14, 3.16, 3.19, 3.205 HIEHCE &y
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3) 2N ZRE TG

(1) FoC g4l Zdel=2

FoC 3070 oz o]fojxl zAdik]
ol S ANE 714, Al Wi g, B QIR Wro] xRt 545 Eelnh
A 719 ARdollM Adde] Al ZEdaE 1) Ve, AR, Rl 2) A
Mg w38 3) et AR 4) )AL 2E, 23k Bt wet AAAAE 7
FE G A g 22 A ARolle] A, A 71l SAle 3
2o 2HARR1 HR ApdoA ] o] L= o] glTt.
FoCE APrlo] $41 2l aE Ediz AR HEHE tidez AR Bgs
Adsty] 9t Aes sAsiiet], Ad 228 AEAGA7E FE o1F= 30719

1ol SH3ITt.

ERRES ROEEAL S

l‘)i

N

) Y
c;go

—_

3-7 | 719 AHd MM T Q1A

-2 o [S |
’ | Technology, materials and tools 7 .7 Processes and operations
Advanced building and 1 2 3 5 a) Front-loaded design 1 2 3 4 5
finishing materials very very b) Project planning very 5) . b)
bad ® good bad o good
Standardized, modu- 1 2 3 4 5 a) Collaboration with 1 2 3 b) 4 5
tarized and prefabri- very very project owner very a), very
cated components bad ® good b) Risk management bad bod good
(Semi-Jautomated 1 2 3 4 5 Collaboration with 1 2 3 4 5
construciion equipment  very Vel subconiraciors and ve ver
it ® L4 suppliers o ® it
New construction 1 2 3 4 5 g Project management 1 2 3 4 5
technologies very very b} Leaming from project o very b) I _a) very
_ bad L] g00d | project bat ® @ good
T
4
., 2 Smartand ife-cycie- 1 2 3 4 5 Lean and safe 1 2 3 4 5
£ > optimizing equipment very ® very construction manage- very ® ry
2 £ bad good ment and operations bad good
£ 8
E 2 Digtal tochnologies tWEgF W B Project pontorin 1 2 3 4 5
b Big data very ver scope, time, cos, ve el
< @ godd bt L godd
2 .3 strategy and business model innovation .« 7 / People, organization and cuiture i
Susnirl\z:isple prDﬁumﬁjwim 1 2 3 4 5 S;ategic workforce 1 2 3 4 5
optimal lifecycle value  very very planning, smart hiring.,  very vary
bad b good enhanced retention bad * good
Differentiated business 1 2 3 4 5 a) Continuous training and 1 2 3 4 5
model and targeted con-  very P very people development very b} .)zj vary
solidation and parnership bad good b) Knowledge mgmt. bad good
Internationalization 1 2 3 4 5 a) High-performance org 4 5
strategy to increase scale very very b) Innovation-friendly and w:ry aj al c) wery
bad . 060 |forward-iooking culiure  bad | © @ good
c) Incentive schemes
ZX: World Economic Forum (2016a, 52)2| Figure 19
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9 (2015. 7~2020.7), AHEFEAFEAL QPSRN B AER B T
%' (2016.7~2019.12) o] >
YrFEAE -85P7] St A E2P(IEER 7|9 F5S FE 0= FT 59|
o, ‘RREFYRRSAE PG s
Ha- 483 7le7ids 55os F8Y Foloh(o]zl 9 2016, 23-24).

‘AutESY oM thgo 2 F33t AR EfEE X&7Fs/dolt). 20161 9¢ 256¢
A70AF UN 7HE7g/d2]elellA 2030 A1&7Fs7ie oA 7F A=A, A, AR,
373 &9 B3HA K475/ (Sustainable Development Goals) 7} A28 71
HEEE AR x&7Fsdn A s dBER] FAls 71 SHEEel.
20159 12€oll= A21 A} FA171985 g 0F GARES] 23|97t A=), o] g
Olofl= 1957] GAl=ol Fofste] 2020 ©o19] 712 Aol tigt FolE =&}
o} AFAsH o] F 45 o] Xt FHF2 2T 2T ot SR s 2AITRA Y
Te ARCE AFHWIE & Fh= AZsIit. 4 =27k 247 AEER
AR O 2 A, F& 3‘7} ! R|99] A5FRE AT n|=2 202487}
x| 26~28% AF 5HS A 2030W7HK] Aol 40% AE<, F
2030E7kX] GDPHH] HH%‘:H: 7]{'5 ~65% AEERE, T2 20309 FEAE Y
EXYA] OE|(BAU) 37% HHEERE 27 AlESIich

R&7Fs/d0t Td F WAl FAlE vi2 Flggoln 20179 69 ShollA i
E|QE AlB AM2&F F3]OME “Green(%18H7) 70| 3th G U= F ShU=E A=
HA S FEE JfEAolM 7F X&7s/d<] %RHOI g AZREA. o9
disl $ElUzRte] SEwERe A E =2dedA F5e @A FElsk itk
ITS(Intelligent Transport System: HHulEA|AE]), ]%"33 AMEAA, slolaiA &
o] &Vgale]o] ofluix] 4H| Bl E=RE vAHlE Aol ZFER] Ik nE Ao
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ru[m
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Zehen gl e A1 =) 9 SI A4 ] SE Fag ol Rofua
et
18) 3o RFAUEE Lean(22), Clean(FBH), Green(®ItA) (0[N 2| 2017, 10).
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135} w55} gl =W a}.ﬂ Rom 2030¢ 73011 =3 Qlae} A ES] H]
A 27V Aoz FAgHt A FQ Qlzet AR JFs AuEH 309 ol
B AMEE v|Fe sieEr) Jx9] 48.3%, wEe] HxQ] 34%E ojn] AHE 1Y
3}, =3P} A5 Agtolrh(o]gdgt 2017, 8). w3k 2l 5W7H2011-20154) A&

TE FoRAlA QPR Aol m2H ol T2ud, Sal, K5iE 5 AR
n|&- B2 uj5e 242 75,5%, 63.9%, 25.8%C.2 UERrdTHEIA 2016, 23). 1
Z AEET 2F AEEIDE 7IE0 R 309 o)A ARt A EL] H|Fo] 201540
4% 20309l 36. 9%7HK] 35 ALCE AMYHT(sHAA 2016, 16-17).

1,25 22 #2 (7H, %) 304 0[4F 1,25 A HIE 13} (2%)
MEig: ke g 3%
504 of4 617 09 LLIH .-'/
40 01450 oje ) 08 p 7 i
306 0|A~40i 0jgt 1,636 23 ¥
20 16%
204 0fg-308 ot 845 12 /-
~
104 0j4g-20% ojet 3018 22 10% o
104 ofg 257 06 B ==
& 1,100 1000 " 2030 030
20154 & 7|E

qu SIeiM (2016, 16-17)2 L2 Mz
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om ofo] tigh HaRt ZgRS F1 Folrt. AR 201310l =7iatle] Frgst
712A1E $ste] Qlxel A4yt 585 AIE (Action plan) 5 (20149), 7iE Q1=

19) 1, 28 ANEE2 F2 UXE, U, BHE, 90 & 5 SHYE 722 T I/
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S AEEE FBAY +HQ2017d7EK]), JEAIEE] tigh M9 5 AW, AR
oA fRIEE % 1°ﬂ o2 AFH, 71eF] K9S AlFskL Qlok(o]¥E 2017,
19). ¥=2 ‘Infrastructure UK' & B3l QAZe}o] EXL-AEQE ARl WA}
O] §XI1E Bl Qlzet A ES] Avdag Sgs] Urka Qlok(o]9d 2017, 17).
J8]3 Fiuths ‘Infrastructure Canada’ FX1E AlAdsie] HEgs APgsto] il of
TR dqitS Bsto] 71E ARIZINIAAES] A5 ARAES AAlskaL Qo g
FO of|pHElat A FR 02 AB|ZNIAIA ] AT ghaol B HQl Ao
vehdthERAA 2016, 20).

SEuEhs 20139 FEAFROA RI3x} ALEQ obd W G| 71EAIE
(2013-20179)= - o o5 7141sH7] QI3 AR Weto] mlEsict, =Rk
XM= A3RFE7RPETE 71 EAIE (2015-2019) & sl ' oEEH H7|AY 2
= AEE BEIREY Bt Ox]a e ARoltk(skEA 2016, 21).

Z|T MEAPZE ulEE ouleh =5 Q1 diEdedl et AZS HHEsIlth
AF o 309 A AEE(E, BE, dolek 5)ol digh A
npch Zdstal, ol HigoR w% Qe ExpiEs g FEEAES 20209
7HR] 85T Alolch(o]Fet 2017). =7 Qlzate] v|Fo] F45] F7HE A0R o
Aol Etstar ool tigh A X7} o]R XAl QK] K3 AFololM,
o= =% Qe A ES] fxlTeel Bet AHEUAS] Y, Bldold dlojefo]A
T 2 FYRAIE AGRLES g et ek FE IRE MeAlY =50
2} AEE AZIZ XA 1Fe] =5 Qlaet Ao Alejgriet AlZE R0l $i%
RS Frolegll A B AR AH MAIE FFdloF & AeE Hth
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B A% AT 2 AXITE ARIE FEe] T FEATAY) MEaAL 2 )
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2016, 95-96). ol FEFF PA9| Arke wsb b 4 9182 SJulsini, 2
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2 ehestes gele] uxld BEEle] 330] Lol 59 A BEY FAS
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UG FAWAL ufd F7kskal et 1913 FAWRLE Tkl glont ZRFA7]
Z nrites 4Aasia o] FASA0] AXEL = AotH(FEALER 2015,
2). =ul FA| 7k FolM A& A 309 o) © =% FEe 2005\ 12, 7%0lA
20109 9. 7%= Eou} /HEa7F et 16~309 H T 2457 7H1(19. 6%)
ol 4987t 711(35. 8%) = F7RITH=EA S 2013, 13).
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S71A0l ske AslRith @A T 2017, 8). olo] wet Bl B 5 Al

Koz A% 39 oluix] BHio] IF RE 7P3e] B4 M| ZVdsolol & A=

. oluix] 839) 502 Tpguict ofuixlE BT S S Al i 4
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24 RS S 4 Qe ol IUYT WAESA 52 Fa A
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[80L 20015013 12
(HAxEe A7 E =g E

F: X 532 1m? g AEE 5%%*
(JIHAI'=| HEES 1m2e 140] 1.5L 2 58 AR)

OuiX] Q|2 TABC| MY THS T2 LSO OLIXIHORY MeaFeo| Z1M|F(DA)'S WY BEY
A o %

- 2017 12ESE AIGARISR Clael M= SSFEY(30717 ole)2l ofX] S| FRZAE0| A 30~40%01|M
IHA|ESIRA 701 50~60%= et

EX: 223 (2013, 4)2| 1 4]; FEWER (20173, 1-2)2] &S HIECZ

0z

told o] A4t M) =9l A5} BE = shto] ofufx] Eof Eflsold:
ARG oA AdB] =de 9k 1=2l] dgtow 27HIE Qlo] AXJske S9f il
AT lon, A= BE thortd2d) & F3ll 2030\7A] 409 7t B

AH|E XS AZS YRS vt QITHAIABIRIEAE 2016).
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24) TAEStRAR 7|2 Y0 HEYS 2ot AHNHXIE HIHe=z #&8t

HEp MRS KRGS AAE FE2 IDI°*(=T%EI'LE$ 2017a, 1).
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Jieheich. dfubsiel A Ro] KB 7RIS WA Th ABEQ) AR50 BT
5]71 Q7] ol 2009¥-20124 AR 16,540 9] Al7e] Al R4 2z,
=AASE Q1% WA} OlelE WRlo] Hlsh B 6% E& 710l BRI AeA]
AR 487 @l UYS HR BAG Aol HAAS Q1 ofiol we oltjg

olux] Bok Theo @ A5 YT /S UEE §RUS B 4 ek FHe of
A H ol B FA B1o0] oheh §8 A
bR 7V RHRF A7 IR 5 Rt 9 LRl Alsle] thgshs Ant
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EZIZ] A7} tikeat Qick 7F4]

2 7)Ee] ol B ohje} AR, AkE
&, olur] el 5 TR Holet §E0) E W Ao HA) oo we
A7) Sate] g5l nE A% ¥

8, ABTAREA 5 Qlete] Anke
ol THE WP 201 AOIE) T 6T 7Jile] Anhege A Aok
AlEj20] 2ol caEle loct

3-20 | STLRE 7|8 ADIEE AMH|A JHEE

EX: O|&E (2015, 45)°] 27 1



ukEslol §8t TEOR Fad Jleske FRu asdlol 154

© x5Sl BESH 5o] ofsiel Mol Be o= A oE7ks Aol Bob
Rhe 5 A9 Bo] Hst © ZoE Holtk A% J18-AA-A3-29-17] 5
) ] 221 BAF S BY T2ALS) 80 G R o
o, A% madsc] WstE 7ie 4 Qi A1 A% wEe 1%, ZUd 4%,
ICT 0] 5% S92 gk 7d%'?—7<ﬂ 20| Zat 9 sfolelasks FAlo] AgsT
oIk I3 A I ASE AL, ASE 7 ALe] s solela
710] ARISE, ThE AR 716 Foll Qo] o] olFolx|n Yk weiA ol
S8 5 Qe 2EVIE] AP Bask

EX: AEZH (2017b)
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S ENEALATYL TR FE2E, B, A AHE onfsi Z]A/H)
W 3/, A7VA, EE/AAE 5 BAME AdAlIM AR A HRHEPC20))
2 o} 27) B2 AToMe SHES /Y
RI22E $F dho} 718 A (Engineering) 5t Z 23F RS =2 (Procurement)
5to] A5 (Construction)SH=t] O|2& BE foFs SHE MR X|HsP|= gt

EHE 2Q19] 7B dEF7t HuslElo] Qlof AA|, IR, AlF 59 7
o] SFAo|IL AAF SR o]Fo|Mof AU BitE P 4= 7] whzolh wakA
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EHE 149 8 oY F A= oAl 7idA A (conceptual design), 7184
(basic design), “gA1A37(detail design)e] TAIE AXIL. WA= EHE A4}
dsie] g7ElE AR, AN, 85 2 B2 B Rt 344 g A 9AE 2
Q3 AR FHES AL ZF AR 379 WAle A7chs BAloltt 71EEAE
N AAE v o HAE TASchs BAIR HA| EPC IollA 7[ed o2 7P
Z 93t Igolr A 73 tist 55 BEAoH: TARILE AAAAIE 71EA3A
ANE FAERs] AlFAROIM Algo] 7hsdt BER EHE FMdohs S 9]
Sht}. §=1e] EPC YAl 2 AAVaA BARE 71 ol Al '@3oke 3¢
7} gt

71RE] ol 2 2 apgolMe AAl At A3 2 717] B BEG Alke SFAIA

of 1] iRRO| B TR WEAIA FEA 50| HI AL ARE B4

26) &4, 71X, AZE MM EPCE XA,
27) St=2EHEAMATR YAO|E(http://www.cip.or.kr/talent/talent01_01.php, 2017.12. H&) &=,



7Rk ARgol stk Wbs o FIRA Tl 2 mEe AR BHE Wkl
oF 60%E AXISHE FAF Hob2 BUEY A 53 s 3l g
A, A A S £2E SRS 018510] Alo] SEEH BRAA 1%
] A AR EE AR

(2) ___EHE /\]7:1- k1 Z,S_QL EHC

gl — =

AlT2det 7155} 5 AA| @8Rl Mze AR 282 AgolH, ol
uhE} R =Aeiel 3o/ StiHal 2155 iy Afal EAie = qlsl EHE byt
A7 ke Qlek. 715ste] #Ek UNZIEFF(UNFCCO) ol e CO2E HISst

A2det 2 viE A 59 EAVE A Aokl ok RF2det OS2
2 A H JATAE ot 5 AR A=srt A8 Folct
7 5 ABEES AN BR SHEY oux|de] 2 AARIYR] 1Hie] 573

2 olsjo] R Aelole] AR A0S R Folrh, wA|mRl Eslolet e
2 A 2 FA)0L YRAN] S5 SUE REo] QEpApt Axle] AskEs AL
=13t}

el L= EHLHEIEE—E A= RIS Heslalrt she Ak oot SAiEofRl

== SHEY oux|dE Hepdet B APSE W= Asigten, =

ZUE Qrlo] selalEol fake AESH WAoR ARIUol Aol Tie A
Brfele WshlzIT itk QRIUfRIAR] WEISH2010, 04, VARSI
3)), SIRILIORIARITIS 71RAZ (2012, 01, AHR) S& Bafl AxLlols 4k o

=2 O
A Suslgick ol AN 2%0] AxUolY A1) BA 5T o Soldt Al
o 4 7| I 435t 9 HFEA T Track Record EHEe}F QIEG 7| &5 2



2%, NEXE Y 7Iss Folsks AntE 7)7] T At st A
t}. o= oUXAZ(DOE) 2] smart-NPP(Nuclear Power Plant)2h= T2 13ojA+=
ARFEEER AL 25 ] FdS flsl SHE 71719k A|lA"S] 37t &7, AnLE 7]
718 A9 At 7844, MMI(Man—-Machine Interface), 7|XF fiA]E 2
A=® F7), A0E 7R T ATE xo]‘:}(—ri‘ﬂﬂoa] 9] 2012, 33).

ZUES 94 nUH, P o] ik 107) 3k 21 Folch el
Artzo] 79 Urpo] Alojel LAEA] UHE 71E6E 4% 5 oPAS ol 3
Alolek, £elo] AlHA 2 nlte] MDSI Ak 97l e waxlels SAEA
2 Falo] RUSH ALTIS N Folrt, ek Al slEk] BUERAES} g

g 4

HIEIZ o83t A AA| th SWES 94 SUE, #8, o] g3 &
24 AHIAE AL Yt QB REEe dxfeEae] RFEREe A}
wa A YEE 83 B4 (maintenance) o] HiSE ERs6h] Haf f</do]
=2 ek §RIES ] =0 ofsf A=l FA GRS WS sge v
Itk IT =19l Seuels ICT 7¥ke R SHE ARlo] A-8310 24 IRIPHA]

o] AAPE MH 9 ZeE AQle] B o]To] Flofe Fa3 Algel Arsigc,
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CHAPTER 4
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(Government Construction Strategy, ©|5} GCS)' & uldsiich GCS 2016-202

2 FoAEM BE(EFR) Y S FIAA AN i) meids A
AMZIAAL sk Aefe R, G=7gHe o8 B9l of 1709 /=29 Blg 24 3 2wt

goldel 18 F7FE 7Idiskal F1 Foll rk.
ol2fgt GCS 2016-202 thedt 22 U 7o) £ 5&S 7K|a ek O A4
FoRHIA) 2M Y el 9F 743k @ BIM Lv2 5 tRE 71&e] &4 2 g8
AL @ 1) Bt ZTSACIMREE T AZAARES] B, i) 27 8 o4k
= FYRE =Y 58 &, i) 3% diF AF EHE F
2 xeo] P 584 AL @ 33 AFED AEEY AIE, fX, T
| FAE 2t ABlg, Aeka 734 Ad GCS 2016-208 93 IS

& AOE, A 84 158, 2 7449938 (Government construction board)
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2) 44 A4 2025 (Construction 2025)

Construction 2025% 1A Q] i s ol F= AFet dAVE A =Y
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7L} 5 2RIz 713E 7] 1St @xet FE 9215171 $48H Construction
Leadership Councilolgh= o]&2] Yl¥e7t $F5 Ida il JoHEElS- 24
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Qlxg} §R|R4: i—construction, EA 9132} Q&7 59 37kx|2taL &
(=A1g 2017, 16).

2418 zhae] St AP FYS FHop| HeliMe AR ik
o] Bash, FEWE/doINE olF ol 1980WURE oF 68 <Mo] A dRE3}
W ANLERE Risielg o, E35] 2003WRE] 2007E7HR|Q] 717t AEA o
Z(RAL 50% BE) FAEACE =5 wizke] S| AEAHGZIAD = 2] uiEe]
oF 2.5% BEE ANEHIZ FEAlaL o, SAF Al 19 AidlE of
2,0009] <flo]] Dol Ao A k. ofgh WA Ui R 2016\ E]
5%, AIZ, A RO ICT7 164 885k i—constructions FEIGkL =T,
2016\ 49 HEwE/FY ICT B3¢ AWl BF0], ICT 7l&s AWM
U= 15709] M2 71ES W3FslaL o] 7IEd| 71&sto] BAL F, A, AT,
AR BE AL ZrARM ICT 7Ies AR HiRlskL e Aotk (E=A

2017, 67).
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EFAE AlFstal 9lem, Hitachi Ak ICT 24 S7HIE
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3& IR e Folth(ZAE 2017, 70).

Hag il AdeF 8l CIXE JlE g8 - 91



3.CXIE 7|= &8 Het

1) FoC (Future of Construction ZZ2H|E) 9| C|X|& HeF

(1) A-EANM HxIE 7]ee 2o

B} At vlarsie] A4l A g ui e won, vhd Tgk ol oY Aol
o AL AV FRE 91t B2 =Eo] Qlojgtont, Akdo] ZixlE B2
ol =¥ oip] & AAE IX] okl Sl ARCE FAET 2016 Davos®
Future of Construction AdollA] Z1A4RFNA Q] 271 =9 Fo/do] AF=HA, &

7V 3R AR} o) x| R PO TRkt i, TAF R 4]

0
Ra)
%
i
oj
:oé
o%
2
I
N
R
(o)
rlo
—
\
L
D
]
1o
i)
iy
o}
i
>,
N
o)
o
—
T
w
(@)
R
A
N
of
%

Hoz BN (World Economic Forum 2016b, 6).

MZ2E OX|d 7|&2+ BIM, Big data, Wireless monitoring, Autonomous
construction, Pre—fabrication, 3D printing, Advanced Building Materials, Cloud and
real—time collaboration, 3D scanming&photogrammerty, Augmented reality&virtualization
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~ The 10 most promising technologies to improve productivity in

FUTURE OF
CONSTRUCTION

Cloud &

Autonomous i
¥ real time
; construction collaboration
Pre-fabrication & 5
modular construction .:
g
,;-.
Advanced q W
el 2 v n i ; o
building .; Augme:
B <\, 2 1 1 umallr:feg : :

1 I , " iga0otio | virtualization
I :un\mwmn: et
o4 1

) ¥

5 Tt
o l
B

-

3D printing & a \
~

additive manufacturing

— m 3D scanning &
! photogrammetry

sersace
Building
Information

Modeling

FEIIIEE

ZX: Future of Construction £21(https://futureofconstruction.org/blog/infographic-the-10-most
-promising-technologies-in-engineering-construction/, 2017.12. M%)

(2) w27 te 52 228 A= 7Y

Z= 744411 BSB(BROAD Sustainable Building)+= Eﬂiﬂlﬂ_ﬂﬂlollﬂ &S g8
slof BAVKE w5 5419) o1 olwslond, 5rgwelel 2 199 WOl A1
A2 SEsiEnh ol Mxdel delle B8, FY BE 24 /M 9T 15
ASE 74 ol R AR B 4 9k Aditazzts 24 TIRK Fjst B2

7Ndsio] B Akl Hesk SIALR, JfEet Eol BIMS FRIF R HEsfurial
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oy, = 3D ZHE AXIQl Winsun WS 3D ZEE &85l A% Al5o]
7Fs3t 716s gHsiglon, ol &85te] Fuololi AMRE AFES AlFTH AL
g5 BRola ok AR Ex= o txtolue] AAE ofF 3D ZYUHE Eok=
wAjolc} o]¢jol= UPTAKE, VELOCLOUD, FLYWHEEL 5 & AEIE
o] AIFS FARI Al7les /i FQ1 AoZE ZAIESItHWorld Economic Forum
2017b; 55-60, 67-77).
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SUMMARY

Future of Construction Industry: Trends, Issues and
Strategies

JongWuk AHN, Seungbok LEE, Jincheol JO, Hyunju LEE, SeungHun Lee,
Ji-Young LIM, JungHee CHO

1. Overview and Objectives

[1 Research Background

* The entry into the so-called “new normal” of low growth following the
global financial crisis, in connection with various issues including low
fertility, will lead to changes in our lives and the corporate environment;

accordingly, there is a need to seek a new growth paradigm.

* Productivity of the construction industry has been stagnant even before
the low growth era, and strategies for the future, in preparation for the
Fourth Industrial Revolution including industrial convergence to

overcome this situation, have not been established adequately.

* Over the years, the government administrations have proposed
innovation roadmaps such as the Plan for Reinforcing the Competitiveness
of the Construction Industry (2000), Advancement Strategies for
Construction Technology and Architectural Culture (2006) and Vision
2020 for the Advancement of the Construction Industry (2009), after
which new strategies have not been put forth.
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* While there have been an abundance of analyses conducted on the future
of the information and communications, environment and energy
sectors, there has not been any research on the future outlook or
response strategies centering on the construction industry.

[J] Research Objectives

* To derive the megatrends in the social, population, political, technical,
environmental, resource, and economic sectors, which will have an
impact on the changes in the construction industry

* To derive the construction trends and future issues in the business areas
of infrastructure (civil engineering), architecture, plant construction,
etc., and the changes in the aspects of demand and supply in the
industry in response to the megatrends

* To set the direction for the future strategies at the national level to secure
and maintain competitiveness of the construction industry in response to
the changes in the future circumstances of society, technology,
environment, population, politics, economy, resources, etc.

2. Megatrend Analysis

[1 Method of Deriving Megatrend

* In order to predict the future more accurately, there is a need to conduct
a balanced analysis of the future changes and to find the key drivers
related to the topic; to this end, the STEPPER (Social, Technology,
Environment, Politic, Population, Economy and Resource) classification

method, etc. will be employed.

* The megatrends will be arranged from the perspectives of each of the
subsectors of the construction industry, which are infrastructure,

architecture and plant construction, and these will be compiled together
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for a final selection of the megatrends that will impact the construction

industry.

[] Megatrend That Will Impact the Construction Industry

* Organized the mega trends in each subsector that will impact the
construction industry among various factors of social changes including

the mega trends derived from the preceding megatrend analyses

¢

* Designated “decline in productive population,” “concentration of
population in urban areas,” “Fourth Industrial Revolution and demand
for eco-friendly growth,” and “low growth and intensified global
competition,” which are common changes in the future revealed by an
analysis of the mega trends in each subsector, as the mega trends of the

construction industry

Table 1 | Megatrends related to the future of the construction industry

Factors of future

changes Mega trends

@ Aging of the population due to low fertility (decline in productive
Social and population)

population change @ Concentration of population in urban areas due to urban

development

® Technological advances leading the Fourth Industrial Revolution
Technical and

@ Increased demand for sustainable growth (eco-friendliness and
resource changes

resilience)
Ecot)rlomic and ® New normal of low growth
usiness ® Intensified global competition in both labor and business
management
management
changes
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3. Construction Industry Trends

[J Global Construction Industry Trends and Outlook

» It has been forecasts that the global construction industry will record an
annual growth rate of 3.9% until 2030 and reach a market size of USD
15.5 trillion, with the U.S.A., China and India taking leadership.

* In the infrastructure sector, there have been changes in infrastructure
management as of late due to political uncertainties, lack of funds and
investment issues, demand for transparency in the decision-making

process in the public sector, and emergence of new technologies.

* The future of the construction industry will be affected by megatrends
such as market and consumers, sustainability and resilience, society an
labor, politics and regulations, etc., and the challenges that will need to
be tackled are in relation to the accuracy of delivery (productivity,
quality and safety), life-cycle performance, sustainability,

appropriateness, disaster response, welfare, etc.

(] Outlook on the Domestic Construction Industry

* In 2020, changes are expected in the construction industry in the aspects
of production systems (globalization of the legal system and
diversification of ordering methods), market demand (emphasis on
qualitative evaluations and accelerated global competition), construction
products (green architecture, urban changes and diversification of

housing types), and production factors (technical innovations).

* It is predicted that the architectural sector will undergo changes
according to the scientific and technological, social and energy issues
among others, and there will be a need to secure new building
technologies and to develop a new industrial ecosystem (technical
management, human resources development, and industry-academia-

esearch cooperation) for the creation of new values.
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* Based on the future changes, it is possible to forecast the changes such
as increased demand for job creation and expenditures in the
construction industry, emergence of new housing types, increased
demand for urban competitiveness and infrastructure, heightened interest
in safety and eco-friendliness, acceleration of smart construction through
the convergence of frontier technologies, etc.

[] Trends in Each Construction Subsector

* (Infrastructure) Rise of issues related to reorganizing infrastructure
investment strategies due to population change, incorporation of new
technologies such as smart cities, pursuit of eco-friendly infrastructure in
response to the new climate system, management of aging infrastructure,
etc.

* (Architecture) Expectations of changes in the demand for housing due to
population change, expansion of the building maintenance and
management market, an increase in energy-producing buildings and
smart buildings incorporated with new and convergence technologies,
etc.

* (Plant construction) Growing importance of trends related to high added

value, convergence, sustainability (eco-friendliness and safety), etc.
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Table 2 | Construction trends in each subsector

Megatrends

Trends in the construction industry

Infrastructure

Architecture

Plant construction

Social and population
change:
Low fertility and
population aging
+
Concentration of
population in
metropolitan cities

Reorganization of | =
infrastructure
investment .
strategies, taking
into account the | =
population change

Growing number of
small homes
Buildings catering
to the elderly
Need for adequate
housing

* Automated plants

Lack of skilled manpower
Increased weight of maintenance and repair

Increased importance of construction of small-scale buildings
Need to adjust the company size due to diversified demand
Decentralization of energy production

Technical and
resource changes:

Development of
convergence
technologies

+
Demand for

sustainability

Growing
prevalence of .
smart
infrastructure .
Construction of .
eco-friendly

infrastructure

Smart homes and
buildings

Passive house
Zero energy
buildings

= Convergence of
technologies and
products

* Low-carbon plants

= Growing
prevalence of
eco-friendly plants

Convergence of inside and outside industries
Increase in eco-friendly and safety technologies and regulations

Economic and
business management

changes:

Low growth era
+

global competition

Management of
infrastructure
assets

Polarization of
housing demand

* Reorganization of
export strategies

Demand for optimum construction consumption

Improved productivity (increase efficiency across the life cycle)
Cooperation or integration throughout the value chain
Expansion into overseas markets and securing of foreign professional
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4, Overseas Construction Strategies and Digital Technology

[] Strategies of the British Construction Industry

* Establishment of the Government Construction Strategy 2016-20, a
construction industry strategy aimed at improving the efficiency of the
industry and creating a cooperative industry culture, with the

government’s role and status as the project owner

» Selection of smart construction, digital design, low-carbon green
construction, expansion into overseas markets, etc. as the pivotal tasks
in Construction 2025, which was the product of the government and the
industry proposing a vision for the purpose of enhancing the

productivity of the construction industry

(] The i-Construction Initiative of Japan

* Installation of a productivity revolution division within the Ministry of
Land, Infrastructure, Transport and Tourism of Japan, and setting forth
productivity revolution projects for various areas including

transportation, real estate, and infrastructure

* Implementation of i-Construction, which involves the utilization of ICT
in all of the production processes of the construction industry including
surveys, surveying, design and engineering, construction and inspection,
starting in 2016

* Recognition of ICT-incorporated heavy machinery as a means of
enhancing productivity, and provision of support to small and
medium-sized enterprises that invest into such machinery, even though a
direct support system has not yet been established

[ Introduction of the Construction Data Platform, BIM

* EU distributed guidelines (2017) on Building Information Modeling
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(BIM) that included the value provided by BIM to the public sector and
the general public, necessity of the policy, general definitions as well as
an action plan containing information on the specific measures for

introduction and performance level.

* The U.K. (BIM Task Group) and Singapore (BIM Steering Committee)
have a organization at the national level that plays the role of training
manpower, educating project owners, providing financial support for

investment, etc.

* Aditzz, based in Silicon Valley, is a company that developed design
optimization tools, employing the design automation principles of the
semiconductor industry. It has improved the life-cycle performance
through fast and precise designs that include a modifiable BIM model

and additional information.

J Implications of the Overseas Cases

* The results of the Survey on the Current Status of Global Construction
Technology (2016) showed that despite the increase in data volume, as a
result of the advances in information and communications technology,

most companies are unable to use such data effectively.

* In Korea, the application of digital technology to construction is merely
in its early stages, and there is a need to raise the level of understanding
of the value of BIM among project owners for the introduction thereof,
and to propose its utilization as a project management tool, in addition to

construction work.
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5. Future Strategies for the Construction Industry

[] Future Issues of the Construction Subsectors

* (Infrastructure) A need to plan and support investment into infrastructure
that is closely associated with people’s lives, engage in integrated
management for the development of smart infrastructure technology,
and comprehensive management of safety of old facilities

* (Architecture) Restructuring of the industry, according to the changes in
construction demand, raising awareness of sustainability (eco-
riendliness and disaster response) among users and develop the related
technologies, leading technical convergence, and overhauling the related
regulations

* (Plant construction) Providing continuous support for the development
of design technology such as conceptual design and basic design,
reorganizing plant development strategies to meet the demand for
stability, and providing support for expansion into the overseas markets

(information, strategy, finance, etc.)

[ Basic Direction of Future Strategies

* There is a need to make an effort to create high added value across the
value chain to overcome global competition in the low growth era. For
this purpose, it is necessary to reinforce the industry competitiveness

(improve productivity).

* There is a need to consider the leading role of the construction industry
in the industrial and technological convergence process in the Fourth
Industrial Revolution, and this means that it is necessary to support

technical development and increase the flexibility of the systems.

* It is important to plan and practice sustainable development in response
to climate change, and it is necessary to develop and utilize eco-friendly
and disaster response technologies.
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* There is a need to seek strategies for changing the aspects of both
production and consumption in response to population change, and it is
important to secure construction manpower and respond to the changes

in the industry demand.

6. Conclusion

(] Summary of the Results

* This study was conducted to forecast the future of the construction
industry, based on the megatrends and construction trends, and seek
strategic measures to promote the growth of the industry and national

cconomy.

The strategic directions that were derived include managing manpower
and infrastructure in response to population change, securing smart
construction technology and smart infrastructure, in accordance with the
development of convergence technologies, responding to the rising
demand for sustainable growth, improving the production system as a
means to improve productivity in the low growth era, and supporting the

domestic industry in global competition.

Based on this, the future strategies at the national level were set forth in
order to secure and maintain the competitiveness of the construction
industry in response to the changes in the future circumstances in the
social, population, political, technical, environmental, resource, and

economic sectors.

[J Limitations of the Study

* Because the objective was to examine the construction industry, which is

140



broad in scope, in a comprehensive and balanced perspectives, there
were limitations in that the policy measures for each subsector could not

be explored in detail.

[] Future Tasks

* It is expected to performing an in-depth study and analysis of each
subsector or each issue will make it possible to improve diverse policies
that can boost the productivity of the construction industry and meet the

changing market demands.

* The 4™ Master Plan for the Production of the Construction Industry
(2013~2017) aimed at reinforcing the efficiency of the construction
industry, strengthening the industrial structure, promoting expansion by
reinforcing the growth engines, and achieving mutual growth by
establishing an advanced construction culture, taking into consideration
that the recession in the construction market will be prolonged.

* Megatrends that have an impact on the construction industry were
selected as developing countries dominating demand, imbalance
between infrastructure demand and supply, lack of resources, energy and
climate change, urbanization and housing crisis, aging of construction

workers and lack of skilled workers, etc.
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Table 3 | Future strategies for the construction industry

Future outlook

Response strategies

Megatrends

Construction trends

Strategic direction

Detailed strategies

Low fertility and
population aging
+
Concentration of
population in
metropolitan cities

= Diversification of
construction demand

= Lack of skilled
workers

Response to
population change

= Creation of new jobs
and businesses based
on digitization and
convergence

= Operation of an
infrastructure
management
organization

Development of
convergence
technologies

+

Low growth era

= Development of
construction
technologies based
on manufacturing
and ICT convergence

= Improvement of
productivity across
the life cycle

Leading technological
convergence

= Securing of smart
construction
technology (data
platform, etc.)

= Improvement of
ordering process,
expansion of pilot
projects, and
deregulation

Strengthened

productivity:
Improvement of the
production system

* Reinforcement of
direct construction
work

* Training of workers
and increasing regular
employees

* Restructuring of the
industry

= Value-oriented orders

Demand for
sustainable growth

= Eco-friendly and
disaster response
construction

Sustainable
development

= Development of eco-
friendly and safety
technologies and
support for related
projects

Low growth era
+

global competition

= Global market growth

= Optimization of
value compared to
price

Strengthened
productivity:
Support for global
competition

= Development of design
and engineering
technologies

= Advancement of
finandal and informetion
support

= Dedicated organization
for overseas market
development
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