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Construction labor-productivity growth, 1995-2015"
Annual growth in real gross value added per hour worked by persons employed
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(BR[| rams | rer ] rae| s ram| Tenl wen] i tam fu Ej&ﬁ 2896 | 2,480 0.86 ﬁﬁﬁ 2728 | 1676 0.61
LS 7653 5,929 5912 5,82 5,569 5.300 5,165 4,484 3,957 — | 2012 1,652 0.82 1,823 1,108 0.61
1 1 T T M FreEEmEma
RiR | oo va|pmelvam|sosr| son|vues| ton] tei R EAR 2015 1486 0.74 |[FHR 2235 | 1222 0.55
MR T iteor| ioz0i| iwess| ioase] ozeo] Toees] waor| o] waol — ﬁﬁﬁ]_ L5811 1 40771 070 mr 12001 6861 058
il | S T S e () #EBsE TESWE) R OELAR0ME - A0 RBERIZRT TR AROERMER AR % S4BT
AR 3,783 2,502 3,104 3,930 4,627 5,325 2,958 2,677 2,419 12 THERR
T Y 73 Y7 NN Y B Y Y7 X T3 N @) EERTFONYFUIOBHE, F—R 1, F—X 200 —ACEHLTWBRERLTVS,
ERBR 3,520 2,916 2,896 2,803 2,646 2,480 2,487 2,106 1,802
T 3,267 2,521 3,184 3,024 4,624 5.226 3,113 2,956 2771 — R RWR A R (S - =
att 299885 | 244,105 269,003 | 204088 | 316.176] 337.845| 263897 237.028] 221804 [ —2 1]2010 4725 2015 4ED=1—7R ]\E{Ki‘(ﬁ 2-1-4 D2)%& VDRt o
G0 RE5E TESWE) K ESARREE - A0 RHIRT [ AORRIER AR &3 4T [/—= 2]2005 A5 2010 FFDO=—H—MELIRE 2010 5 2015 FO—HR—NE(LFRD

b SEH(KIFE 2-1-4 D3)% A T-HERf
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https://www.rice.or.jp/regular_report/pdf/construction_economic_report/all%20report/NO70/2.pdf
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2017 &0 2016 FORLES 2017 &0 2016 F OB
(i :’-ﬁf-{'l':l—l:!) 2017 gﬁ)!ﬂ’.& (!ﬁégsg—n) 2017 é’o!ﬂc&
#1 China State Construction Engineering Corp. Ltd. (CSCEC) HE 6% €345 (4%)
#2  China Railway Group Ltd.(CREC) FE 5% €141 (46%)
#3 China Railway Construction Corp. Ltd. (CRCC) FE 4% €131 (39%)
#4  China Communications Construction Co. Ltd. (CCCC) FE 3% €15.2 (48%)
#5 Vinci TR 6% €50.3 32%
#6 Actividades De Construccion Y Servicios, S.A. (ACS) ARV 9% €101 7%
#7 Bouygues TS5V 4% €15.8 31%
#8  Metallurgical Corporation of China Ltd. (MCC) $E 7% €5.1 (55%)
#9  KENYRIRBASH B& 23% €17.8 9%
#10 Samsung C&T Corp. 25 5% €16.1 (0%)

#2017 EHRORBES S F 7MW 100 HICTIADLTV SR EMEM 103

thE DR
Engineering Corp (W [E[ & FE1 7 A BR/AF]) O 138 1{E = —12 (£916.9JKH) |
DT LR RAHENFEAE NP EENO R

by 7 AEMEL ., ZD FICT T A AL UGN TND, BANSL KRFINT AT IENT 7 A L TDM, by’ D China State Construction

Deloitte. Power of Constructuion ZiXEFRDEEIZMHITT
https://www?2.deloitte.com/content/dam/Deloitte/jp/Documents/manufacturing/ad/jp-ad-power-of-construction.pdf
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#1  Vinci T5VR
#2  China State Construction Engineering Corp. Ltd. (CSCEC) RE
#3  Larsen & Toubro Ltd. (L&T) P
#4  KANIZIEHASH 8&
#5  Samsung C&T Corp. #E

#6  Bouygues IS5VR
#7  China Communications Construction Co. Ltd. (CCCC) RE
#8  China Railway Group Ltd. (CREC) A

#9  Ferrovial 2RLY
#10 China Railway Construction Corp. Ltd. (CRCC) hE

#2017 EEHFORBES 52/ LM 100 HISS 2 IAD LTV ESE E{T 104

2%17 ﬁ:
(€15 $§:—n)

2016 F DR HEEEH
2017 g@éﬂ’.*

32%

(4%)

4%

9%

0%

31%

(48%)

(46%)

1%

(39%)

HROBAXSF> /LM 304
DEHERBO S, 3,811 @31
OICiEYY 3.

Vinci i3, 2017 E0REETRE
SIS 2ADLTSED, 2017 F
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Deloitte. Power of Constructuion EREFRDLEEIZREITT
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#1 Acs AR
#2  Vinci I5V2R
#3 China Communications Construction Co. Ltd. (CCCC) HE
#4 Skankska AVT—F>
#5  Bouygues I5VR
#6 Strabag F=RARUT
#7  China State Construction Engineering Corp. Ltd. (CSCEC) HE
#8  Ferrovial ARV
#9 Fluor TXUA
#10 Doosan 23

#2017 EHROBVES 5/ LM 100 HICFLZADLTUVEENT L LG 10 3 (ER)
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23%

75%

36%

84%
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77%

48%

56%
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L

2017 FHHROBR/RS >/ L
fiERIF S DDRBICFEELTSD,
ZOERIEFAOTHEUATOR L
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B E RSN e TR T AL RESE SN E DD, ITITAA L DActividades De Construccion Y Servicios, S.A. GEFR ACS) THY ., JLAJ:348’fE’:"~’_‘]:’
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(Future) Best practices

2 | Technology, materials and tools 2 .2 Processes and operations

PEMNNTG L AT p—A—ay (F7 /ad— L LA ) & ,
Standardized,

- N D [ — S Advanced building (Semi-)automated Front-loaded and Innovative contrac- A common and
—éﬁé Wi A < DPDAT e o 3?) Y N DT —LY 77T and finishing modularized and construction cost-conscious ting models with appropriate frame-
AN 77 - Ny awes ey materials prefabricated equipment design and project balanced risk- work for project
2 £{2’§1%;2£Eﬁ*¢5 — k ﬁl;ﬁé‘j T &)60 e | components | planning sharing management
[
. N § New construction Smart and life-cycle- | Digital technologies | Enhanced manage-  Lean and safe con- | Rigorous project
FPTEIFICIABE EHHI SV THITHHA. 1), ZFLTER >, | technologies, e.g. optimizing and big data along ment of subcontrac- | struction manage- monitoring (scope,
7}{:4‘4;5' | }iﬁﬂ%é‘li‘éf % @ﬁz%&“% ﬂ\‘JZ %}:726(4 2) § 3D printing equipment the value chain tors and suppliers ment and operations | time, cost)
|-|j Y = = = WIRYIN JZ)o g
(6]

W PEERMZREMT L= TR L —2 a0 ThA(3.1), FNEN
DPEZEN A DO PEZEDOBBRIZ A L3 AR ERIC
Lo T MERMIZZDOMODFEREIZH NI VAT p—A—Tar &
W SEHZENTEDH(3.2),

INHDREREHEDW N -7 ETHID THAEEL L
TDOIT AT 5 —A—al RIS, HTLOEEE, 57
BB, TEERMOE AQ2.1), (57 220U EQ2.2), BV 3
AET )L ERERRIGE DA ) _— a0 (2.3), A2l BB
il FEE OB EQ.ADE, P RANINT AT p—A =g
UMTbIA,

2.3 Strategy and business model innovatic

ot -

@ 2.4 People, organization and culture

K

Differ d busi- Sustai Internationalization Strategic workforce Continuous High-performance
2 ness model and tar- | products with strategy planning, smart training and organization,
g geted consolidation | optimal life-cycle to increase hiring, d k /ledg culture and incentive
< and partnerships value scale retention management schemes
g 3.7 Industry collaboration 3.7 Joint industry marketing
'o' Mutual consent on More data ex- Cross-industry Industry-wide Coordinated Effective interaction
T  standards across change, bench- collaboration along collaboration on communication with  with the public
‘2 the industry marking and best- the value chain employer marketing  civil society sector
| practice sharing
€ /" Regulation and policies “. . Public procurement
E
g Harmonized building = Market openness Promotion and Actively managed Strict implemen- Innovation-friendly
>  codes/standards to international funding of R&D, and staged project tation of trans- and whole-life-cycle-
8 and efficient permit | firms and technol. adoption pipelines with parency and anti- oriented procure-
processes SMEs and education reliable funding corruption standards  ment

Source: World Economic Forum; The Boston Consulting Group

World Economic Forum Shaping the Future of Construction A Breakthrough in Mindset and Technology May 2016
http://www3.weforum.org/docs/WEF _Shaping_the Future of Construction_full_report .pdf
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Incremental innovation

Advances on traditional materials

and existing characteristics

New material combinations

and multi-functional characteristics

Radical innovation

Innovative materials with entirely

new functionality

iQ Natural, an advanced vinyl
flooring, is 100% recyclable, using a
bio-based plasticizer. The product
has TVOC! values 100 times below
the strictest European standards.

@ <

Lixil's super-lightweight ceramic
sidings combine fast-hardening
cement with organic fibre to meet the
required performance at half the
weight

@ ©

Rain-absorbing roof-mats, imitating
the process of perspiration,
considerably reduce air-
conditioning costs

Y S

eco

e Higher recyclability/reusability el Reduced material costs
l@ Reduced life-cycle costs

Neopor is an enhanced styropor,
offering up to 20% efficiency
improvement in insulation

Yy 2

€co.

ArcelorMittal has launched
organically coated steel that achieves
30-year guaranteed durability and
does not contain genotoxic,
hexavalent chromium

vy 2 R

Self-healing concrete, generated
through the addition of bacterial
spores, is estimated to reduce
lifetime costs by up to 50%

e

=

Concrete admixed with special
construction chemicals achieves

50% faster curing times

@

Micronal, a micro-encapsulated
phase-change material incorporated
into building materials, enables
intelligent temperature
management

—
eco !
Slippery liquid-infused porous
surfaces constitute super-repellent

surfaces inspired by the carnivorous
nepenthes pitcher plant

® =

Faster construction process .v. Improved health/well-being

:% Higher energy efficiency

. Early development/pilot phase?
. Market-ready?
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World Economic Forum Shaping the Future of Construction A Breakthrough in Mindset and Technology May 2016
http://www3.weforum.org/docs/WEF_Shaping_the_Future of Construction_full_report__.pdf
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Improve
availability
of individual
equipment

Enhance
utilization of
a company’s
entire fleet

Use equipment
better across
companies

VSIDESYA/VAED

Continuous monitoring and
preventive maintenance and
repair of construction equipment |4
result in better availability of
individual equipment

“_"ﬂﬁ F— I*)l‘_“/ﬂ/’ﬂﬁ@{)mj/b

Volvo Construction Equipment
has launched a programme
based on a machine-tracking
information system that aims to
identify problems before they
occur, improving equipment
uptime

LTI Dk A7 B AL S PR 45l SR

Central fleet management
systems and the tracking of
vehicle use increase the

identifying ways to save fuel
costs -t

utilization of equipment -
across the firm, e.g. by ,‘/ J \d

Teletrac provides GPS fleet-
tracking software with a real-
time view and analytics,
resulting in reduced fuel
consumption of up to 30% —
for instance, by avoiding
unauthorized vehicle use

Various forms of equipment
leasing and sharing help to
distribute capacity more
efficiently across the industry,
e.g.
— traditional leasing

“power by the hour”
— ‘“pay by intensity”
— B2B sharing platforms

A large construction equipment
manufacturer has invested in
the start-up Yard Club, which
helps owners of heavy

| equipment to rent out idle

machines to other businesses,
thereby reducing the cost of
owning equipment
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engineering and equipment rental
° . Machinery Materials Component Rental Distribution
‘l [ N, 5 manufacmnng manufacturing  manufacturing
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Py Machinery Materials Component Rental Distribution
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Project 1
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Players to increase control of value chain, either digitally or via vertical integration (eg,
off-site manufacturing, supply chain, assembly, and operations of final building)

McKinsey & Company The next normal in construction June 2020
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Changing characteristics and emerging disruptions will drive change in the industry and VX B —ILEDE RROER LB TIODERBHHE, FEHL TOE
transform ways of working. R

Changes in market characteristics Future industry dynamics < Emerging disruptions

(1) TEER 72T 7 a—F

Customer Persistent cost pressure from indisieiants (2) g F‘q 'f [ﬁ
demand tight public budgets and housing- (‘i\) Product-based approach n RS e o N SF A y
affordability concerns ik l New Fmd_”;“""_“‘c"’f""’w_ (3 ) ‘H‘ TIATF == D e L ILZEIJ 1ﬁ]
Increasing need for adaptable structures = :::iﬁ:;d l;::::::::,::;?an ( 4) % 5‘% ) ‘/{fflj g,é_‘ /El\
Increasing owner and customer @ Specialization N S — S
sophistication o5 New materials (5) Eﬁﬁ E EF' 'l:) E%‘i‘ & 7 7:/}\ *%%
Evolving customer needs and greater o> New-material technology— Zb= 1, 2L b
focus on total cost of ownership ‘ioé’ new, lighter-weight materials (6> 7 T/T‘-T ERAE~DE ,%
Increasing complexity of projects industrial-grade supply chains snaningimprovedlogisties (7) % F'EJ E/‘] )\*ﬁ’\@ TQ%
Higher demand for simplified and digital iqitalizati
interactions (4) consolidation :::::::::':: ::ocesses (8) [;%%,f b
g sustainability requi = Digitalization of processes and (9) ?%rff‘j‘hiﬂﬁlé‘l‘éz ('&X?TE‘U 5:/(‘—)
and demands for safety performance roducts and shift toward mor
G ] Gata-drven docison making-—_
& branding digital will impact: Y
Construction  Persistent scarcity of skilled labor + Operations—smart EJeN :Z"L%@%%kLT@HT@i@fifﬁ%@tﬁ”réﬁ;j@ LTCWET,
inputs "‘d 2 Changing logistics equation resulting ~ Investment in technology biskdigsand infrastruchure
characteristics ¢, new materials and modules © and facilities + Design—BIM,' BIM objects
+ Construction and N N v
production—BIM, proect ORELWARY TR EAEE OISR ReME OISR SN OO FHERI 722 ANE )
Market rules Stricter regulation on safety and (7) Investment in human resources management, Industry 4.0 ~ i ~ N e
and regulations  sustainability z E C:“"“el's_ddi*ﬂ"‘: _s:”is ; ®1EFL; m‘ ﬁE 73: *% jﬂa: DAL g/l\i Dy i U
n jistribution
Changing regulations and incentives clo;i:ﬁ:: - e @@fﬁ%‘ &Eﬁ g D) {flf_; ffﬁg ) |"|:T] J:
for modern methods of construction, @ Internationalization B
enabling more standardization New entrants @iﬁﬂfj‘{;%ﬁéﬂ):%%kﬁ%FﬁﬁSX]\’\@iUﬁ%fo@ﬁ )ﬁ:
O
New breed of players— 1> i)
@ Sustainability disrupting current business ®7 = ‘/:L7 k@@%é O)iEl j(
@ TN TTHNARALE T AR T HTEDEEY

'Building-information modeling.
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Forty to 45 percent of value pools are expected to shift and impact all players along the
value chain.

Example of fully productized value chain (eg, real estate
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Transformation will take time, but the COVID-19 crisis will accelerate change
The full transformation of the construction industry could take decades, but the process has already begun.
Our survey shows that industry leaders largely agree that the shifts outlined in this report are likely to occur
at scale within the next five to ten years, and that the COVID-19 crisis will accelerate shifts.

Our executive survey of 400 decision makers in November and December 2019 found that the attitudes of
executives have evolved materially since three to five years ago (see sidebar “About the executive survey”
in chapter 1for more details on the survey). In all, 90 percent of the respondents strongly believe that the
industry needs to change and that this sentiment has grown in the past ten years. Eighty percent also
believe that the construction industry will look radically different 20 years from now.
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In the face of this transformation,
companies all along the value
chain need to review where they
want to play.
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