Technology, materials
and tools

Companies are the industry shift spearhead
Digital technologies and big data along the value chain

According to a recent study, full-scale digitalization in non-residential construction, within 10
years, would be capable of producing annual global cost savings of $0.7-1.2 trillion (13-21%)
on E&C and $0.3-0.5 trillion (10-17%) in the Operations phase.
The core technologies enabling
this transformation
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Technology, materials
and tools

Companies are the industry shift spearhead
Digital technologies and big data along the value chain

Obstacles must be
overcome to
benefit from BIM
• Building a considerable
expertise
• Substantial IT upgrading

• Interoperability must be
ensured
• Owners Understanding
of BIM

• Data ownership and
liability
• Benefits are subject to
the involvement of All
Value Chain participants
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Companies are the digital shift spearhead
Front-loaded and cost-conscious design and project planning

Processes and
operations

Front-loaded, cost-conscious design and project planning

•

•
•

The construction share of the total asset cost can
be as high as 10- 50%, while the O&M costs may
account for 40-80%
By making whole-life-cycle-conscious decisions
project planners can create significant value
This early phase should ideally incorporate the
knowledge of all companies along the value chain

Ability to Change

Cost of Changes
Frequency of changes in
traditional process

Shift of
Modifications
to earlier
planning
phases

Procedures for adoption
• Plan adequately the construction and O&M phases
• Ensure successful know-how transfer across phases

• Hire external experts to conduct independent design reviews
• Conduct value engineering in consultation with all stakeholders

Processes and
operations

Companies are the digital shift spearhead
Innovative contracting models with balanced risk sharing

Parties who are involved in the construction process: owners, contractors, sub-contractors and suppliers
should have a vested interest in on-time performance and on-time payment, and should benefit by drifting
away from the classic sequential design-bid-build approach to ensure a more integrative approach
Integrative contracting models
• Design-build (DB) contracting approach
• Public-private partnership (PPP) can
accelerate infrastructure programs
• An Early Contractor Involvement (ECI) by
involving the contractor at early stages
• Companies should use models based on
cooperative partnership principles:
• ALLIANCE: between a project owner
and private-sector parties
• IPD: integrated project delivery with
core elements such as BIM
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Companies are the digital shift spearhead
A common and appropriate framework for project management

Processes and
operations

In order to establish a common
framework for project
management, companies should
consider taking the following
steps:
• Collect and consolidate projectmanagement data
• Standardize the identification of best
practices
• Make sure that the best-practice
standards actually get applied at the
project level

A key facilitator in implementing these steps is a set of company-wide software
tools. Such tools will help in connecting islands of information, making information
easily available and simplifying the actual project management

Companies are the digital shift spearhead
Enhanced management of subcontractors and suppliers

Processes and
operations

Challenge that leads to projects delay
•
•
•
•

Purchasing materials is a problem In many developing countries
The shortage of some critical resources (cement or steel)
Delivery of imported components mostly unclear
Building large material stocks increases the working capital

To overcome the challenge
•
•
•
•
•

Agile supply chain is a way to respond flexibly to changes
Supply chain as a whole should be considered as a business partner
The contractor would replace multiple supply contracts with strategic long-term cooperation fewer contracts
Transparency, being fair and regularly revised evaluation of the long-term strategic suppliers
The increased adoption of digital technologies like BIM can also help in integrating the supply chain more closely

Processes and
operations

Companies are the digital shift spearhead
Lean and safe construction management and operations

A lean approach reduces complexity and uncertainty by reducing waste and non-value-adding activities
throughout the entire value chain: it reduces (schedule deviations, waiting, stocks of materials, rework and
unused or underutilized resources); thus, making processes more stable, predictable and efficient
The use of lean methods in
construction projects
• Alignment of resources & material flows
• Coordination and harmonization of activity
speed
• Just-in-time pull of resources and materials
• Continuous improvement of processes
construction companies that have
successfully applied lean methods
have reduced construction time up
to 30% and reduced costs up to 15%
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Companies are the digital shift spearhead
Rigorous project monitoring (scope, time & cost)

Processes and
operations

For the construction industry, accurate and up-to-date budgeting and scheduling are acute challenges
Project monitoring needs to become more real-time and forward-looking, to provide data that can
immediately be translated into action
Recommended Steps

• Establish the right metrics, and
monitor continuously
• Communicate early and
inclusively
• Take the appropriate remedial
action
BIM can play an essential part, as it comprises the graphical model of the asset, information
on construction sequences over time and information on costs, and thereby allows for
continuous monitoring

Companies are the digital shift spearhead
Differentiated business model and targeted consolidation and partnerships

Strategy and business
model innovation

Competition in the construction market is traditionally fierce, and margins are accordingly slim
Companies Actions to differentiate their services in the marketplace
• Define their sector coverage by the balance between:
• Specializing in a specific industry & developing customized solutions
• Becoming more general & achieving economies of scale and diversifying risk
• E&C firms struggle to develop the required know-how internally and they should:
• Improve collaboration on a project level or on an industry level
• Partner with, merge with, or acquire other companies (Technology Oriented)
• Liaisons with start-ups or other firms with a digital background

The British insurer Legal & General will invest £50 million in a “flat pack” housing factory to
prefabricate complete homes, including white goods and interiors.

Strategy and business
model innovation

Companies are the digital shift spearhead
Sustainable products with optimal life-cycle value

On a typical vertical construction project, over 30 years of a building’s life, the
present value of O&M and utility costs is nearly as large as the initial project costs
Reasons of a deliberate life-cycle cost optimization of the final asset
• Conflicting interests between developer,
constructor and asset owner
• The absence of a neutral and unbiased view of the
life-cycle value of built assets

Less than one-third of construction and
demolition waste is currently recovered
Recycled or
reused

20-30%

Solution
• Investment in systems with long-term lifecycle
performance considering the long term assets costs
• Companies to incorporate principles of
sustainability into their business models
• Develop new forms of planning that incorporate
sustainability and whole-life-cycle concepts
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Companies are the digital shift spearhead
Internationalization strategy to increase scale

Strategy and business
model innovation

Construction firms have traditionally focused on their home countries, as construction is a
local business in which local relationships, assets and resources are extremely important
All Companies need to develop a clear internationalization strategy
• While expanding, it is recommended for companies and local parties to frame an international market
strategy to ensure a better productive performance and avoid misleading outcomes that endangers the
construction industry field

EXAMPLE: Atkins recently
announced the acquisition of
Howard Humphrey, based in Kenya
and Tanzania; thereby, expanding
its global infrastructure presence
into East Africa

+
+

Industry People,
organization and culture

Companies are the digital shift spearhead
Strategic workforce planning, smart hiring, enhanced retention

The E&C industry Future recruitment challenges
•
•
•
•
•

The prospective scarcity of skilled labour
Demographic shifts in developed countries
The increment average age of industry workers
The increasing sophistication of technology
The high volatility of workforce demand
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Companies are the digital shift spearhead
Continuous training and knowledge management

Industry People,
organization and culture

Strategic workforce planning

• Take a long-term view of workforce demand
• Simulate the workforce supply
• Identify gaps and risks
Comprehensive talent management
Comprehensive talent management (Smart
(Enhanced retention)
hiring)
In an industry with a traditionally poor employer
According to the US Bureau of Labor Statistics, a
image on the labour market, smart hiring practices
remarkable 21.6% of construction workers quit
can be a powerful tool to attract the requisite talent
their job from E&C companies to mitigate
by the following steps:
attrition, the following measures are crucial:
• Establish customized recruiting channels
• Provide attractive benefits
• Tailor messages and career-development offerings • Increase efforts to achieve gender equality
• Engage in partnerships to create pipeline of candidates
• Cater to the specific needs of older workers

Companies are the digital shift spearhead
High-performance organization, culture and incentive schemes

Industry People,
organization and culture

To support their overall business goals, companies need to drive organizational change,
an iterative process which involves the following steps:
• Conduct an organizational “health-check” and refine the company’s purpose and culture
Skanska company’s motto “We build for a better society” and its core values in the injunction “Care
for life, act ethically and transparently, be better – together, and commit to customers”
• Establish a supportive organizational design with these measures:
• Align the organization with individual capabilities and roles
• Define appropriate structures to support projects functions
• Optimize work dynamics & develop hybrid solutions
• Finding a compromise between scale and efficiency
• Break down silos & reduce cultural differences
• Incentivize desired behaviors by:
• Motivate value-maximizing behavior
• Implement recognition programs
• Offer management-development programs

The industry as a whole needs to drive the shift
Mutual consent on standards across the industry

Standards are desirable for different reasons

• Adherence to standards ensures that products are safe and interoperable
• Harmonizing specifications of products makes industries more efficient

The E&C sector as a whole should take concerted actions:
• Affiliate and organize
• Shape the agenda
• Identify key standardization topics and develop a common stance
• Standards in software systems, interfaces and communication
protocols will facilitate the digitalization of the industry
• The standardized definition of costs & classifications will lead to
greater comparability and compatibility among projects
• Standards in legal arrangements, such as alliances and IPD
contracts

Industry collaboration

The industry as a whole needs to drive the shift

Industry collaboration

More data exchange, benchmarking and best practice sharing

Increased knowledge sharing among peers can help to close
the gap between technological development and application

GAP

To promote partnerships or even informal sharing among individual
companies, a large-scale, even global, effort is needed
Technology and
computer skills

The benefits of many technological advances, such as BIM,
will materialize only if the whole ecosystem is ready,

But investments have to be made on an individual
Digital
skills

Working with
tools &
techniques

Key skills in
the future
Construction
workplace

Programming
skills for
robots and
automation

Critical
thinking

company level, as a consequence, first movers are at risk,

Yet if nobody dares to move, the industry is at high risk of
loosing
To break this vicious circle the industry needs to agree on
common targets, a joint effort based on shared
commitments will reduce the risk for individual companies

The industry as a whole needs to drive the shift

Industry collaboration

Cross-industry collaboration along the value chain

The current tendency is to push risk down the value chain instead of pulling innovations out of
it, better collaboration is needed between companies of different types along the value chain
The ways to encourage cross-industry companies collaboration along the value chain:
• Industry-wide initiatives, such as joint R&D efforts and data-generation projects
• Platforms could be established to facilitate knowledge exchange across the value chain
• Measures should be introduced to enable independent certification and quality assurance

Great benefit can be obtained by
creating permanent industrywide bodies or institutions, Such
entities would establish common
rules and frameworks in an
unbiased way

EXAMPLE: The Canadian Construction
Association, the national voice for the
construction industry in Canada,
represents more than 20,000 member
firms in an integrated structure of about
70 local and provincial associations

The industry as a whole needs to drive the shift

Joint industry marketing

Industry-wide collaboration on employer marketing

In an industry where women constitute just 9% of the workforce and where employee

turnover will be an estimated 33% in the next 10 years , a joint marketing effort by employers
is importantly needed
Objectives and goals
•
•
•
•

Persuade young people to pursue a career in construction
Challenge the misleading preconceptions about working in construction
Demonstrate the variety of career options and entry routes
Set up formal centralized organizations to pool the respective
competencies
• Align marketing efforts across the industry

EXAMPLE: The Construction Industry Training Board, a centralized organization
representing the interests of the construction industry in the United Kingdom, initiated a
comprehensive marketing campaign called goconstruct.org.

The industry as a whole needs to drive the shift

Joint industry marketing

Coordinated communication with civil society

E&C constructive engagement: Individual companies should adopt best practices in
construction sites, protect communities & environment, and secure everyone’s safety
Many projects have a very disruptive impact
on the local community despite their
acknowledged advantages for wider society

Construction Industry Upshift

Companies should be well advised to engage
the community early on, and continue that
engagement throughout
Engagement with the community should not
end when the construction phase ends, in fact
Ongoing public support for the infrastructure
asset is crucial

E&C
Companies

Constructive Engagement
from start to in-use

Civil
Society

The industry as a whole needs to drive the shift

Joint industry marketing

Effective interaction with the public sector

Companies should take steps to engage constructively with the public sector to
avoid misunderstandings, discuss the impact of regulations and ensure good relations
Effective communication between E&C
companies & public authorities is crucial
The industry needs a well-designed
communication initiative for each phase in
the life cycle of an infrastructure project

EXAMPLE: “Construction 2025” is a
partnership in the United Kingdom
between E&C and government to
transform the industry by optimizing the
relationship between private companies
and public authorities

Continuous monitoring of relevant
developments in society and politics
In the case of major changes
Unbiased
analysis of the
situation
• Study of underlying
societal trends
• Understanding of
political stakeholders’
interests
• Scenario analysis

Development
of target
regulation

Development
of advocacy
strategy

• Advocacy strategy towards
• Derivation of
implications of scenarios the target scenario
Identification of partners,
• Development of a
possibly pursuing a multirealistic vision of
stakeholder approach
regulation from the
industry point of view

Government role in the construction shift

Regulation and Policies

Harmonized building codes/standards and efficient permit processes

As a regulator and policy-maker, a national government
can influence the E&C industry in various ways
Best practices of building codes and
standards
• Strive for more uniform regulations
• Update provisions regularly to cope with
the growing digital tools such as BIM
• Implement outcome-oriented standards
where appropriate

Government to apply these measures in
Construction-permit processes
• Make approvals more convenient and faster for
builders
• Differentiate approvals by risk
• Digitize construction (BIM-based software tools
that are capable of automating the verification
of building-code compliance)

FACT: In many developing countries, 60-80% of buildings (generally referred to as
“informal housing”) continue to avoid any form of building-related controls, which
imposes significant risks and costs on the community

Government role in the construction shift

Regulation and Policies

Market openness to international firms, small and medium-sized enterprises

Market openness to foreign firms stimulates trade as well as the movement of
capital, technology and skills across the global E&C sector
Barriers to foreign market entry that restrict international competition
• Fees for imported construction services
• Insufficient recognition of foreign professionals at some countries and high cost at others
Local authorities to take the following measures to
encourage the participation of (SMEs)
• Put in place a simplified licensing system
• Promote the formation of alliances between international, national
and local construction firms
• Provide financial support for SMEs in E&C
• Ensure equal treatment of SMEs in public-sector tenders

Government role in the construction shift

Regulation and Policies

Promotion and funding of R&D, technological adoption and education

Given the economic significance of the construction sector, R&D investments among
E&C companies are surprisingly small.
National governments can encourage developing
technological innovations through these steps:
• Establish centrally funded research institutions and joint
industry-academia funds and technology centers
• Provide venture capital for E&C-related start-ups
• Offer tax incentives and establish schemes for R&D funding

Foster the diffusion of innovations by :
• Providing financial support for demonstration projects
• Setting up incentive schemes for innovation
deployment

Government to support workforce education by:
• Offer training programs in cooperation with companies
• Implement effective and leading-edge curricula in
universities, technical colleges & apprenticeship schemes

Government role in the construction shift

Public Procurement

Actively managed and staged project pipelines with reliable funding

Government procurement accounts form a major share of total construction
expenditures worldwide: for example, 31% in the United Kingdom, 44% in Germany
and a staggering 57% in the United States
Effective governance of public
procurement through:

• Put in place clear organizational structures and
operating models for planning and execution
• Assign task forces to drive high-priority projects
• Apply lean principles to public procurement
• Equip government teams with the appropriate skills
and tools to function as an “intelligent client”

Increase the public-sector project attractiveness
to potential bidders through:

• Ensure visibility of the forward projects pipeline to help
providers respond to market opportunities
• Provide a clearly defined bidding model and
information-rich tenders
• Provide dedicated, continuous funding, ideally through
a public fund

Government role in the construction shift

Public Procurement

Strict implementation of transparency and anti-corruption standards

Bribery and corruption exist in all industries but, in E&C-related procurement,
collusions between employer staff and bidders are particularly common
To ensure integrity in public contracting, governments to inforce
• Create a corruption-resilient procurement environment
• Generally, implement laws, institutions and practices for preventing corruption
• Ensure that procuring authorities commit beforehand to anti-corruption
• Implement being fair and transparent procurement procedures
• Ensure that evaluators act independently from tenderers
• Enhance transparency by making all details of the procurement process
• Establish clear practices for the prosecution of corruption
• Introduce laws aimed at punishing corruption
• Perform proper screening of contractors and suppliers
• Conduct regular and independent audits

Government role in the construction shift

Public Procurement

Innovation-friendly and whole-life-cycle oriented procurement

Traditionally, public procurement has largely relied on design-bid-build schemes with
a strong tendency towards the lowest bid
several steps can be taken to create the
right incentives for bidders
• Introduce more flexible bidding and contracting models
such as DB and PPPs
• Engage in performance-based procurement
• Integrate life-cycle costing into bidding requirements, and
link operator payments to KPIs
• Ensure compliance with labour standards

EXAMPLE: The United Kingdom requires the use of fully collaborative 3D BIM (with all
project and asset information, documentation and data being electronic) on government
projects by 2016

Looking ahead
Imperative for action to up-shift the Industry

The E&C sector will remain a cornerstone of
the world’s economy and almost all other
industries, since they rely so heavily on
buildings or infrastructure assets
The new era in construction will bring great
benefits by reducing construction costs
and improving the efficiency

Imperative for action
• All stakeholders along the value chain
individual companies, the industry as a
whole and governments should take
action to move the industry forward

Industry upshift areas

1

2

3

4

5

People

unimportant

4.6

important

Technologies,
materials and tools

unimportant

4.5

important

Industry collaboration

unimportant

Business models

unimportant

Corporate strategies

unimportant

4.0

important

Maturity of business
processes

unimportant

4.0

important

Maturity of construction
operations

unimportant

4.0

important

Corporate cultures

unimportant

Corporate organizations

unimportant

Creation of intellectual
property

unimportant

4.2

4.1

3.8
3.7
3.6

important
important

important
important
important

Thank you for attending

