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developing countries

65? of the n_exl decade’_s
0 growth in construction
will happen in emerging
countries

MEGATRENDS

SHAPING THE CONSTRUCTION INDUSTRY’S FUTURE

Resource scarcity

N 1 consumer of global
0. raw matenals is the

construction industry

Globalized markets

= E&C companies
1in2

plan to move into
new geographies

Sustainability requirements

0 of the solid waste in
50 A) the United States is
produced by the construction
industry

Bigger, more complex projects

1 23km (76 miles) is the

length of the
Undersea tunnel that will
connect Dalian and Yantai in
China

Energy and climate change

300 of global greenhouse
A:l gas emissions are

attributable to buildings

Ageing infrastructure

= German railway
1 in 3 bridges are more

than 100 years old

Massive financing need
annual investments

$ 1 tl‘l are needed to close

the global infrastructure gap

Resilience challenges

3 as many disasters were
X reported last year as in

1980

Cyberthreats

0 of firms agree that
90 AJ information controls
have an impact on front-line
employees

e Society and
workforce

Urbanization and housing crisis
200 k people are added
daily to urban areas

and need affordable and
healthy housing

Health/comfort needs of citizens

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

Talent and ageing workforce
50 O/ of general contractors
0 are concerned about
finding experienced crafis
workers for their workforce

Stakeholder pressure and
organization

67 k signatures were

collected opposing the
construction of the Stuttgart
train station

Politicization of construction

decisions the Port

e Portuguese
In 2 01 1 government
cancelled a 165km (103 mile)
high-speed train line project as
an austerity measure

Source: World Economic Forum; The Boston Consulting Group

different procedures are

required for a typical
warehouse construction permit
in India

of the workforce in a

public project in
California had to come from the
“otherwise unemployable”

of infrastructure

could be added
by 2030 if all countries
committed to specific time limits
for approvals

Turkish construction

workers were kidnapped
by militants in Baghdad in
September 2015

of survey respondents

believe corruption is
common in a Western
European construction market




CONSTRUCTION INDUSTRY
FACTS

US INDUSTRY PRODUCTIVITY & PERFORMANCE
1964 - 2012

Index of US labour productivity’
300

Relative p= Construction industry
accounts for

Non-farm business A ‘ 0
labour productivity 0

improvement

of global GDP

CAGR -0.4%

Construction
labour productivity

In annual savings

Source: World Economic Forum; The Boston Consulting Group



HOW DO WE MEET THE CHALLENGE?

uture) Best pra

Technology, materials and tools Processes and operations

Company level

Sector level

Government

Advanced building
and finishing
aterials

ew construction
echnologies, e.g.
3D printing

andardized,
modularized and
prefabricated
components

Smart and life-cycle-
optimizing
equipment

(Semi-)automated
construction
equipment

Digital technologies
and big data along
the value chain

) 3 Strategy and business model innovatigs

Differentiated busi-

ess model and tar-
jeted consolidation
and partnerships

ustainable
products with
optimal life-cycle
value

Industry collaboration

Autual consent on
standards across

he industry

More data ex-
change, bench-

marking and best-
. o

Regulation and policies

armonized building
odes/standards
and efficient permit
Irocesses

Jlarket openness

to international

firms and
SMEs

Internationalization
strategy

to increase

scale

Cross-industry
collaboration along
the value chain

Promotion and
funding of R&D,
technol. adoption
and education

Front-loaded and
cost-conscious
design and project
planning

Enhanced manage-
ment of subcontrac-
tors and suppliers

nnovative contrac-
ting models with
balanced risk-
sharing

Lean and safe con-
struction manage-
ment and operations

A common and
appropriate frame-
work for project
management

Rigorous project
monitoring (scope,
time, cost)

/| People, organization and culture

Strategic workforce
planning, smart
hiring, enhanced
retention

Continuous

training and

knowledge

Joint industry marketing

Industry-wide
collaboration on
employer marketing

Coordinated
communication with

civil society

Public procurement

Actively manage
and staged project
pipelines with
reliable funding

tation of trans-

parency and anti-
corruption standards

Source: World Economic Forum; The Boston Consulting Group

High-performance

organization,

culture and incentive
hemes

Effective interaction
with the public
sector

Innovation-friendly
and whole-life-cycle-
oriented procure-
ment




NEW TECHNOLOGIES

Impact-likelihood matrix of new technologies

Extremely
likely

Integrated BIM @

Prefabricated
building components
®  Wireless monitoring (loT) @ @

3D laser scanning o W, ®
: vanced project- Real-time mobile
. Augmeniod IoSiny planning tools collaboration

@
New active materials .. Advanced building materials
@

Big data analytics @ 3D printing of components

T

0

o
=
[
=
=

S rrenhia @ Self-healing materials

likely

Not |_
likely !
No Some Extremely
impact impact high impact

@ Contour crafting of buildings

Source: World Economic Forum; The Boston Consulting Group
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INNOVATION CASE STUDIES

— State-of-the-art implementation — Startups & pilot projects

Record holder for fastest

The I%dge ~the worlq s.most construction of a 50+ storey
“ sustainable office building BROAD SUSTANABLE B skyscraper

+- New Karolinska Hospital -
= the largest hospital PPP for a
leading health-care institution

Creator of the world’s first
M Xg) D 3D-printed steel bridge

Anglian Water’s @One Alliance -
a leading industry alliance in
the water sector

Disruptive innovator auto-
mating building design

Moladi - one of the world’s Pioneer of 3D-printed
most scalable, affordable and :: V%Nsé'ﬁ houses at scals
socially accepted housing systems

Burj Khalifa — the world’s Predictive Analytics startup —
tallest building U pTA KE Forbes’s hottest startup of 2015

Source: World Economic Forum; The Boston Consulting Group




9 KEY SUCCESS FACTORS FOR INNOVATION

Develop a vision and instil an innovation culture that
challenges the construction industry’s status quo

Stimulating Create talented, multi-disciplinary teams, and devise an agile
innovations organisation to accelerate innovation

Take a customer-centric approach to devising innovations, starting
from the pain points of construction clients and asset end-users

Establish product platforms rather than taking an individual-
project perspective, to create the business case for innovation

Tu l:ning ide.as Develop pilot projects and prototypes to demonstrate the
into reality potential and provide proof of value

Nurture the broader ecosystem necessary for implementing the
innovation, by developing the (local) supply chain and partnerships

Embrace business-model innovation alongside technological
innovation in Engineering & Construction

) Succeeding Advocate new ways of contracting to enable and incentivize
in the market effective collaboration with project owners from Day 1

Shape the regulatory environment proactively to enable and
promote adoption of the innovation

Source: World Economic Forum; The Boston Consulting Group
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