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For a research centre like the BBRI, it’s important to keep scanning the horizon. To ensure growth in the sector, 
we need an effective approach, a clear strategy and a strong vision for the future. The BBRI cannot content itself 
with merely meeting companies’ short-term needs. We must also play a visionary, pioneering role in today’s 
society as it evolves increasingly quickly. 

Our 15 Technical Committees, made up of people working in various building trades, are a permanent, living 
link to our members’ everyday work. These Committees determine the priorities for action in their sectors 
for the next 12 to 36 months. They are the Centre’s hive of activity. Thus the BBRI’s action in the short term is 
guided by practice and suited to the industry’s actual requirements. 

Since the construction industry looks to us for advice, in 2020 the BBRI drafted its new strategic plan, Ambi-
tions 2025. This provides our members with inspiration, motivation and enthusiasm to meet the challenges 
they face in terms of technology, the economy, the environment and society.
We aim to make a real impact on companies’ day-to-day work: through our research and by sharing the knowl-
edge we have gathered. The industry must also continue to modernise by adopting new technologies. Over 
the next five years, we will focus our efforts on three strategic areas: our trades and professions, the Green 
Deal and construction 4.0.

Now more than ever, technological developments provide unprecedented opportunities in the construction 
industry. We are living at a time when the challenges, opportunities and technical possibilities lead us to 
believe in a bright future. Technology is developing rapidly, and as our education and training advances, our 
potential to adopt new technology grows with it. We are developing clear objectives for how to tackle trends 
in society. And there is the political will to join forces behind Europe’s long-term aim to be climate-neutral by 
2050, in line with the Paris Agreement. The construction industry plays a key role in several of these changing 
areas, and we therefore need to establish a clear vision spanning 10 years or more.

By commissioning its Vision Committee in 2019, the BBRI set itself up as a source of inspiration over the long 
term. The Committee’s members see their role as: “Sharing inspiration and vision as a driver for progress and 
innovation in construction”. We hope that this initial publication will engage and inspire you as we envisage 
the future of our industry, together.

OLIVIER VANDOOREN 
Director General BBRI
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2. Introduction
“Sharing inspiration and vision as a driver for progress and innovation in construction”

The world seems to be turning faster than ever before. 
New technologies are rapidly emerging yet there is also no 
denying that we are facing some major social challenges. 
Naturally, this has an impact on the way we live and build. 
In these exciting times, it is essential for our companies to 
have a better vision of the future of the construction sector 
in the medium term.

The Vision committee of the BBRI was set up in 2019 in 
order to focus on developing a long-term perspective for 
developments within construction in Belgium. The vision 
committee aims to assess future developments within 
construction by mapping and analysing challenges and 
opportunities within the construction sector, while taking 
account of economic, technological and social evolutions.

The function of the Vision committee is to develop a medi-
um- and long-term vision for the construction sector and 
help steer the long-term strategic vision of the BBRI.

The plan for the Vision committee’s programme for 2020 
was to organise a vision conference with top international 
speakers and three parallel sessions which was to take 
place on 25 March at IMEC.  However, COVID-19 decided 
otherwise and the programme had to be cancelled at the 
last minute, as a result of which a virtual approach was 
quickly adopted and a series of three interactive sessions 
planned.

During this session, a number of specialists together with 
the members of the BBRI Vision committee reflected on 
the future for construction, focusing on economic, techno-
logical and social developments. 

• The session on DIGITAL TRANSFORMATION was organ-
ised in June, with ALAIN WAHA as the keynote speaker

• Then in September, the topic of CITY & BUILDING TRANS-
FORMATION was addressed, with LUK PEETERS as the 
keynote speaker. 

• Finally, a session on CIRCULARITY and CHANGING BUSI-
NESS MODELS was organised at the end of the year in 
December, with THOMAS RAU as the keynote speaker. 

Each digital session consists of two parts, one week apart:
• Keynote presentation
• A discussion panel, scheduled now, with possible 

audience interaction via chat and interactive questions. 
The audience will also have the opportunity to 
contribute to the discussions afterwards via the blog  
on our website.

The aim of the workshops is to develop a vision on the 
subject. A vision document will then contain the following 
3 main parts:
• The vision of the keynote speaker,
• A summary of the discussion points from the debate 

with the panel of experts and the interactions with the 
audience

• A summary vision of the BBRI Vision committee

This publication is the report on our digital session. It 
explains the keynote speech given by Alain Waha and the 
reflections of a discussion panel made up of a number 
of visionary contractors, assisted by experts from vari-
ous other professions and segments. We use the PESTEL 
framework and consider the impact on trends at a politi-
cal, technological, social and legal level. In the process, 
we try to look at the trends that our contractors will soon 
be faced with from a number of different angles.

Finally, the concluding remarks from this report summa-
rise the reflections of the Vision committee which should 
inspire us and set us on the path to building the digital 
future in construction. We are sure that this will be an 
exciting read for you.

Finally, our special thanks go to Kevin Dethier and Kris Van 
de Voorde who steered this digital session in the right di-
rection and the BBRI employees who were able to organise 
the whole set-up of the digital event so professionally.

TOM WILLEMEN
Chairman of the Vision Committee
CEO of the WILLEMEN GROUP

BART INGELAERE 
Director Digitalisation & Business Management BBRI
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3. Vision 2030 on  
digital transformation
Background

The Belgian Building Research Institute (BBRI) is a private research institute founded in 1960 at the initiative of the National 
Federation of Belgian Building Contractors. The BBRI aims to promote applied research in the construction industry in order to 
improve its competitiveness. The statutory members of the BBRI are more than 90,000 Belgian construction enterprises (general 
contractors, carpenters, glaziers, plumbers, roofers, floorers, plasterers, painters, etc..), mostly SMEs. 

In 2019, the BBRI founded the “Vision Committee”, with 
a view to creating a “Vision for Construction in 2030”, 
and to enable its members to plan for the future. As part 
of these activities, the Vision Committee has planned a 
number of Workshops and Publications. It has selected 
“Digital Transformation” as one of three key themes for 
“Vision 2030”, and has invited Cogital to contribute to the 
shaping of the “Vision 2030” for its members.

Digital Transformation is the first of the key themes:

The overall goal: “To produce a broad BBRI 
vision paper on the short, middle and long-term 
aspects of DIGITAL TRANSFORMATION in the 
construction industry” 

The other two key themes will be:

1.  circularity and changing business models
2.  resilient buildings and city transformation 

This document presents one possible vision for 2030 in 
the construction Industry, driven by Digital Transforma-
tion. It does not explicitly address the two other themes 
above but aims to link to them. Specifically, we link to 
the topic of “New Business Models”, triggered by Dig-
ital Transformation. We also address the topic of “pur-
pose-driven” digital transformation, which connects with 
the themes of resilient buildings and cities. The purpose 
of the built environment is to deliver security and expe-
riences and to enable buildings and cities to fulfil their 
socio-economic goal.

Abstract

1 Optioneering: evaluating different options to solve a specific problem.
2 NP = In computational complexity theory, NP (nondeterministic polynomial time) is a complexity class used to classify decision problems. NP is the set of decision 
problems for which the problem instances, where the answer is “yes”, have proofs verifiable in polynomial time by a deterministic Turing machine

A Vision of Construction driven by the Digital Transformation  
of the Built Environment

It all started with Design Computation, CAD and then BIM. But it is more than BIM, it is Digital Transformation. BIM is how we 
digitise and shift the industry to a digital medium. Digital Transformation is a change in business processes, sometimes a change 
in business model, and always requires a cultural shift in mindset.

Digital Transformation is driving the 4th Industrial Revo-
lution - it is based on an exponential technology (Silicon 
technology follows Moore’s law) - which has created 12 
“Gutenberg moments” encapsulated by: “Software is 
eating the world; data is the new oil”.

Exponential means unpredictable - challenging traditional 
business planning and visioning. This has led to the defi-
nition of the Digital Transformation Framework based on 
research by the MIT-Sloan school of management, focus-
ing on Digital Intensity and Management Intensity.  This 
creates market conditions for disruptive business models 
to take over; a strategic advantage for innovators. It also 
sets up numerous challenges such as the “Innovator di-
lemma”, radical capability shift, faster decision cycles and 
new market entrepreneurship.

Vision 2030 against 4 themes of the Digital Transfor-

mation Framework

Quadrant 1 High digitisation of existing IM processes; 
shift from document-centric world to semantic world; 
Digital is BAU; (IM Framework)
• Full semantic description of design intent, construction
• Full data and digital “use cases” from design to con-

struction and operation 

Quadrant 2 OPTIMISATION of existing construction  
processes:
• Mobilisation of software to optioneer1 design
•  Mobilisation of software to automate information han-

dling and exchange
•  A shift of construction to production process leading to 

site-based factories
•  Mobilisation of software to augment construction 

processes

Quadrant 3 Disruptive INNOVATION
• Encoding knowledge of design - Hypar
• Encoding knowledge of construction - DProb and Alice
• Encoding the knowledge of verification - Xinaps
• Mobilising AI to solve complex computer decision 

problems (the so-called NP 2 problems) - BuildingSP and 
nPlan

• Mobilising additive manufacturing- Mighty Buildings
• Encoding the collaboration - speckle
•  Encoding the material supply chain - YTwo
• The emergence of construction focused open innova-

tion, VC funding, and academia 

Quadrant 4  Evolution of BUSINESS MODELS 
Full transformation arises from focusing on the purpose 
and the 3 fundamental challenges of the construction 
industry
• Theme 1: Industrialise by adopting manufacturing mind-

set within stabilised production processes - Re-design 
of supply chains around de-coupling points

• Theme 2: Recognise shift of value creation away from 
optimising core construction process to optimising the 
what and why (smiling curve)

• Theme 3: Emergence of digitally integrated AEC eco-
system - the 3rd platform hypothesis enabling new 
business models, including platformisation of AEC and 
digital twinning.

6 Vision 2030 on Digital Transformation 7
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Digital Transformation can be best described as the process of using digital technologies to create new — or modify existing — 
business processes, culture, and customer experiences to meet changing business and market requirements. 

Whilst every sector in the economy has progressed at dif-
ferent speeds towards its digital maturity, it is important 
to recognise that in each case the process was triggered 
by a particular “digitisation” event, followed by a trans-
formation journey. For example, in the music industry, the 
digitisation event was the shift from vinyl to CD, accompa-
nied by the re-definition of retail from physical to online, 
and the emergence of direct consumer platforms such as 
YouTube and Spotify.

Our hypothesis is that this journey has only just begun in 
AEC, triggered in construction specifically by the adoption 
of BIM. At its core, BIM is the digitisation of the informa-
tion relating to the built environment, making possible a 
shift from a document-centric approach to a semantic rep-
resentation of this information, thereby making it directly 
accessible. BIM makes possible a shift from managing the 
information in document format to managing it directly. 
Direct management of information in AEC parallels the 
shift we experienced in the 1990s when databases were 
deployed to manage financial information in banking, 
manufacturing information in automotive, and customer 

information in sales. It is, therefore, a reasonable ex-
pectation that the Digital Transformation journey which 
was taken by each of these economic sectors will now be 
replicated in the Construction Industry. 

The Vision 2030 presented here combines an under-
standing of the current state of the global construction 
industry, knowledge acquired in academic contexts, and 
the personal experience of the author in the domains of 
Digital Transformation in the Automotive, Finance, Music 
and Retail sectors. 

BIM is the digital medium of our industry; it is 
how we digitise the information and the data of 
the AEC industry. By taking BIM as our starting 
point we can start visioning how the innovative 
use of this information can reshape our industry 
and the way we run it.

Background to the  
Digital Transformation  
of the AEC Industry

BIM is the digital medium  that allows us to digitise the aeco industry
• To rethink our approach to the use of data
• To innovate and reshape project delivery
• To transform our industry

Key Points

BIM is how we digitise the AEC industry by shifting its 

information to a digital medium

Digital Transformation is a shift in business processes, 

business models, and business culture

01 02
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Understanding  
Digital Transformation  
in a wider context

Key Points

This Industry Transformation is sometimes called the 4th 

Industrial Revolution. It is based on an exponential tech-

nology, the silicon transistor, which follows Moore’s law

This simultaneously triggers 12 “Gutenberg moments”, 

underpinned by two core observations: “Software is 

eating the world” and “data is the new oil”

Exponential translates into unpredictability for tradi-

tional business planning and visioning tools. This leads 

us to the need for new strategic frameworks such as 

the Digital framework from the MIT Sloan School of 

Management. This informs a Digital Transformation 

Framework underpinned by the concepts of Digital 

Maturity, Digital Intensity and Management Intensity.

01

03 04

02
Therefore, in answering the question of a vision for the 
construction industry in 10 years’ time, we need to inte-
grate how this digital technology transforms industries 
and societies. We will do this by applying the Digital Trans-
formation framework developed by MIT Sloan School of 
Management and adapted by the author to the A Industry. 
The framework is underpinned by research done by MIT 
Sloan which has identified the increasing Digital Maturity 
of firms in two dimensions:
• Digital Intensity: applying digital technology and 

innovative thinking in redefining what is being delivered 
- typically re-centring the activity towards core purpos-
es such “mobility”, “entertainment”, “experiences”, 
or “consumption” - sometimes re-defining the market 

structure and business model.
• Management Intensity: applying digital technology and 

innovation in sustaining and improving how an existing 
customer is being served in an existing market context.

Based on this framework, MIT was able to identify that 
high digital intensity firms tend to create new innovation 
which can become transformational; however they strug-
gle to impact the industry at scale and achieve commer-
cial success. For example, in the music industry, Napster 

invented the concept of “Music Streaming” but failed 
commercially. In other words, these firms “incubate the 
future” but do not define it.

Equally, MIT was able to identify that firms with a High 
Management Intensity are able to leverage technology for 
their business advantage, but may struggle to adapt to 
new market conditions and truly benefit from the digital 
market opportunities. For example, in the music industry, 
Rio started selling MP3 players long before Apple did, and 
had an early advantage. But in the end, it failed to impact 
the industry.

The future seems to belong to firms that are able to com-
bine both High Management Intensity and High Digital 
Intensity, such as Apple which took the concept of both 
Rio and Napster, to transform the music industry at scale, 
offering the iPod, iTunes, iTunes Music Store, and Apple 
Music streaming. MIT’s research highlighted that digital 
transformation often coincided with a change in business 
models, with the re-intermediation of the value chain be-
tween the end-customer and suppliers and the emergence 
of “market orchestrators” aligned to enabling a more 
effective connection to purpose.

For completeness, MIT highlighted that firms that fail to 
innovate in either leveraging technology, or in identifying 
new services were left behind. In the music industry, this 
was experienced by traditional suppliers, the incumbent 
firms such as Sony, Philips, and their retail chains. 

2030 is only 10 years away, both a near horizon in terms of 
our lives, but also a far horizon in a world where technol-
ogy drives rapid changes. The speed at which technology 
is entering into our lives and transforming industries is 
accelerating. Whereas it took 46 years for electricity to 
reach the majority of houses in North America, it only 
took 7 years for the web to reach the majority of house-
holds, making a massive impact on retail (Amazon) and 
entertainment (Netflix, YouTube). This means we have 
to be ready to reimagine the future in a way that’s never 
been thought realistic. It is now accepted that we are 
living through a 4th industrial revolution. At its heart is 
an exponentially developing technology, encapsulated 

1 See: ‘Digitalisation’s three faces: Evolution, Expansion, Elevation’, Silvija Seres, 
https://www.uio.no/om/samarbeid/samfunn-og-naringsliv/partnerforum/arrangementer/partnerseminar/2019/2019_digitalfuture_seres_en.pdf 

by Moore’s law which predicts that every 18 months the 
power of computers will double (at constant price). As 
individuals, as companies, and as an industry, we are not 
prepared for exponential technology: the iPhone turned 
the TriCorder from Star-Trek episodes into a daily reality in 
less time than it takes us to deliver a major infrastructure 
project such as the Louvre Museum in Abu Dhabi, or the 
new Elizabethan metro line in London.

Silvija Seres1 translates the impact of Moore’s law into 12 
Gutenberg moments, happening simultaneously. They are 
hitting society and transforming industries in the same way 
as Gutenberg stimulated the Renaissance in Western Europe.

Significantly, Digital Transformation creates market con-

ditions for new business models and opportunities for 

disruptive innovators. For existing firms, it increases the 

need to respond to the “Innovator dilemma” and man-

age both a capability shift and a cultural shift to faster 

decision cycles and new market entrepreneurship.

In summary

The above market analysis is encapsulated  
in three mantras:

“Software is eating the world”
“Data is the oil of the 21st century”
“Platform is the new winning business model”

To form the Vision2030, we have therefore considered 
how the AEC industry can respond in the four quadrants as 
illustrated above and how it follows those three mantras.

The “Vision 2030” that we develop in this paper is built against a Digital Transformation framework created by the MIT Sloan 
School of Management. In this section, we take stock of 30 years of Industry Transformation driven by Digital Technology. 

©Cogital 2020

Digital transformation – a framework

© Cogital AECO Digital Transformation Framework
© MIT Sloan: Digital Transformation Framework 
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Vision 2030 for Quadrant 1:  

Digitisation of the existing  
Construction Industry  
to become BAU 

With the gradual adoption of BIM technologies, we must expect that all engineering processes will become digitised, with all in-
formation supporting the industry model-based or/and linked back to BIM models. The engineering information covering design, 
cost and project programme which underpins the lifecycle of a construction project, from the designers to the contractor and 
within owner-operators- will be semantic and aligned. 

This is already possible and deployed where the project 
complexity requires it. For example, at the “Museum of the 
Future” project in Dubai, the majority of the design infor-
mation is model-based, and cloud-based to enable collab-
oration between teams in Dubai, the UK, the Netherlands, 
and the US. The project required this in order to make 
possible a highly complex, integrated structural design, 
facade design, manufacturing and assembly process. 

The ambition of the industry bodies in the UK, with strong 
support for government departments, is to achieve a high 
degree of BIM maturity. The stated objective is to reach a 
process maturity of “business as usual” for BIM by 2025. 
This is immediately reflected in the market activity of 
design firms:
• Arcadis announcing that all projects would be BIM from 

2020 (Arcadis 100)
• Arup publishing a BIM maturity measurement model
•  Atkins achieving a formal BIM certification
• Construction firms are slightly slower in deploying BIM, 

due to the greater size and larger number of processes 
needing digitisation. 

Where the business cases exist, or where the clients or 
the projects demand it, BIM-enabled processes are be-
coming the norm. Again, as an example, at Museum of the 
Future, BAM group used model-based information (BIM) 
to optimise and to understand the flow of material to 
the site, to understand the project context, which 
enabled a more effective planning. During construc-
tion itself, BAM used laser scanning to measure 
progress, and to recalibrate the models against 
the actual site - so that these could be adjusted 
and ensure that the pieces that were coming to 
the site were still within tolerance. 

Within the coming 10 years, it must be expected that the industry baseline will be a generalised adoption 
and standardisation of BIM against more than 20 use cases as cited in the figure above.

Key Points

This Industry Transformation is sometimes called the 4th 

Industrial Revolution. It is based on an exponential tech-

nology, the silicon transistor, which follows Moore’s law

This simultaneously triggers 12 “Gutenberg moments”, 

underpinned by two core observations: “Software is 

eating the world” and “data is the new oil”

01 02

©Cogital 2020
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Vision 2030 for Quadrant 2:  

Competency Shift towards  
Digital Construction and  
Industrialisation

As we have indicated earlier, digitisation of a process that remains unchanged rarely leads to any progress. The industry chal-
lenge is to mobilise digital technology to “build better”. In other words “how does the industry put the technology to work to 
optimise what it does?”

The first trend is that “learning to work with a computer” 
is becoming a core skill: “the killer app of our century is 
working with computers”. There is a new type of digital 
expert who is better at getting advice and input from the 
computer than a normal expert. For example, in terms of 
design, we have seen the emergence of the concept of 
“super-users” who combine software engineering and 
design thinking into a new form of “computational engi-
neering”. Further, this needs to be generalised: mobilising 
software is something that should happen everywhere, 
rather in a specialist corner or in a specialised group.

The results are spectacular. This is what happened at 
off-site construction company Katerra Inc. They managed 
to automate away 70% of the effort of generating the in-
formation prior to getting the project built on site. It is this 
that is at stake: process agility, information quality and 
the reduction in effort.

 In companies making optimal use of software, the 
development of the skills set is shifting: from having 5% 
being experts to 25% becoming experts, and with novices 
being edged out. This is resulting in a shift in recruitment 
needs, and also in apprenticeship: as these skills are not 
immediately available in the job market, people are hired 
for aptitudes, then follow accelerated in-house training 
programmes.

A second major trend is a shift to Industrial-style construc-
tion or, at least, thinking of the site as a mobile factory 
with highly controlled production processes. This is made 
possible by the two earlier steps (BIM and a shift towards 
digital experts). Better described design, including fabri-
cation information, establishes greater certainty at site. 
Zero “site-based” RFI1 is now a realistic objective. Under 
these conditions, it becomes realistic to imagine site pro-
cesses as controlled and pre-defined. Using LEAN thinking 
and industrial methods, new optimisation routes open, 
such as off-site manufacturing, and recently, running the 
site as a factory. Both Royal BAM group in the Netherlands 
and MACE construction in the UK run sites as we would in 

1 RFI: request for information

a factory; not just using the technology but with a com-
pletely new mindset such as “takt time” whereby delivery 
slots and activity tasks run on six minutes long windows.
These companies are reimagining the process of construc-
tion, controlled and managed with an increased level of 
resolution using data obtained through a combination 
of 3D imagery and a connected workforce. The process 
is steered from a control room in the same way as from a 
factory control room, with a real-time access to and under-
standing of all the data sets, from one end of the project 
to another and right across the supply chain.

Within the coming 10 years, and informing strongly Vision2030: construction will become a technology-
driven business - where technology will become a qualifier in order to compete. Firms will mobilise 
technology to optimise existing businesses. At an organisational level, this produces a newly created role 
of “Chief Digital Officer”

Key Points

Competency Shift toward Digital Expertise. Mobilisation of software to automate engineering pro-

cesses, allow optimisations and optioneering.

Shift of construction to a production process and 

towards industrialisation.

01

03 04

02

Mobilisation of software to augment construction pro-

cess control and dynamic management.

©Cogital 2020

8

© Randy Deutsch 2019
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Vision 2030 for Quadrant 3:  

Disruptive Innovations  
unlock Productivity  
and Outcomes 

Innovations identified: •  Encoding of design knowledge, construction knowledge, and of assurance. 

 •  Mobilising AI to solve NP problems. 

 •  Mobilising additive manufacturing.

 •  Linking the complex collaboration and material supply chain ecosystems.

03

them unawares, and want to understand what is possible 
today with technology. By creating incubation programmes, 
firms are learning alongside and from Innovators.

Examples include the corporate-level Leonard innova-
tion programme at Vinci group, the Open Innovation 
programme at BESIX, and incubation programmes like 
Arcadis Gen. Some firms have gone as far as creating their 
own venture capital investment funds, such as JLL Sparks 
launched by JLL, and Brick and Mortar Ventures which 
came indirectly out of the Bechtel construction group. A 
further trend is for construction companies to become 
investors in construction-specific (so-called #contech) 
venture capital funds as LPs (Limited Partners). The most 
prominent example of this is Building Ventures and the 
Building Ventures Innovation Network, which counts both 
tech companies and a number of very large North Ameri-
can contractors as investors. 

This strategic R&D and innovation engagement will be 
targeted in a manner to assemble a portfolio of deployable 
innovations that can either unlock the performance of the 
existing business or trigger a transformation. Central to 
our hypothesis are the following concepts:
• Encoding design knowledge, of construction knowledge, 

and of assurance 
• Mobilising AI to solve NP problems 
• Mobilising additive manufacturing
• Linking the complex collaboration and material supply 

chain ecosystems

We will look at a number of promising startups which are 
tackling these topics, sometimes with substantial backing 
by corporate sponsors and/or Venture Capital funding.

To inform “Vision 2030” in this “high digital intensity” quadrant, we are looking to identify the innovations which, in the coming 
10 years, will profoundly affect the construction industry. This is an intrinsically speculative exercise - who wants to predict an 
exponential future?

We have chosen deliberately to focus on those innova-
tions that target fundamental challenges and problems of 
the industry. These are identified from the unique charac-
teristics of our industry summarised as follow:
• Very low level of investment in R&D, Innovation, and 

Technology - as a percentage of turnover;
• Project-driven - with a focus on risk management rather 

than on efficiency gains - buildings are delivered by pro-
ject teams that collaborate for the duration of construc-
tion, then disband;

• Organisations with low levels of integration across pro-
jects and geographies;

• Supply chains operating as self-organising ecosystems, 
rather than as strategically assembled capability - Sup-

ply chains are contractually assembled around project 
transactions, unlike industrial supply chains.

• Low-value density in terms of value per transaction and 
unit cost value. Construction materials unit costs and 
labour costs per hour are typically low, compared for 
example to industrial goods.

• Constantly changing combinations of players and low 
resolution of the information available to manage the 
complexity of the process

 
The first real shift of Digital Intensity involves our industry 
learning to put technology to work. Corporate incubation 
and corporate venturing have become strategic topics. Com-
panies are keen to make sure that disruption does not catch 
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Hurry and create
more jobs, guys!

I wish there were 
fewer hurdles to 
trying something 
new.

How do we 
support 
innovation 
without 
compromising 
security?

Just check the footnote 
of U.S. Code 989, Title 
19, Sec. 320,, or you’ll 
be in hot water.

We need to 
innovate. Fast.

Uh, what’s the 
ROI?

Let’s just buy 
innovation.

How can we be 
more Google-y?

But not if it will put 
our brand at risk!

Let’s use our customer 
Big Data to innovate. 

What the hell  are 
they doing in that 
Innovation Lab, 
anyway?

But NO COMPROMISES 
TO COMPANY EARNINGS!

NOW!

What do we 
want?

When do we 
want it?

INNOVATION!

Leave us alone. We 
know what we’re 
doing. And shhh…

Sheesh, these 
corporate types 
just don’t get it.

Why are we paying
for this when we 
can get it for free?

Yeah, they sent over a 
300-page contract for our 
pilot test. I blew my nose 
on it before ditching it.

Keep paying us for 
research, please.

I plan to kill this 
company. Unless they 
want to help me get 
scale…

This company never 
listens. I can’t 
wait for a startup to 
disrupt them.

You want me to fax it? 
Are you kidding me? 
What is this, 1974?

Why doesn’t this 
work on my phone?

We’ve got the
brightest minds.

We need to start 
viewing the world 
as our lab..

New ideas are swell. 
But at half the price 
of our current 
product?

This isn't just about the 
Post-it notes—we're 
testing new business 
models.

Have you heard about 
what this startup is doing? 
We should bring them in 
to learn from them.

Key Points

The increasing role of strategic R&D and innovation 

through academia, Open Innovation, and Venture 

Capital funding.

Innovations that unlock the specific attributes of our 

industry; and specifically those of being project-driven, 

distributed, high-complexity but with low material cost 

density, and finally being organised as ecosystems. 

01 02
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Problem statement 1: Can we encode our knowledge?

The construction industry works in projects. How might we retain the knowledge developed or gained on one project in the enter-
prise, memorialise it, and make it available to the next project? How might this knowledge form the basis of optimising loops?

Hypar.io  |  USA Hypar inc encodes the knowledge of the architect, the engineers, and the planner in terms 
of “how do I want to design it”, so that the computer then applies those rules and makes 
the form emerge.

Alice Technologies  |  California Alice Technologies is encoding the existing knowledge of construction methodology. Once 
you have that knowledge and the language to describe it, you are able to predict and ask 
the computer to tell you how to build the next project because you’ve put your knowledge of 
methods into the computer.

Deprob Project  |  Austria Most of our construction knowledge is in the head of experienced people; and not easily 
accessible to software programmers. By using a gaming environment, Dprob captures 
this knowledge. By inviting professionals to “build in a virtual environment”, the system 
captures the construction logic and recipes, noting the material flow, the activities, the 
machine movements. Once you have captured this experience and the detailed activity se-
quence, the computer tries to do better - or at least replay this approach for others to re-use 
and learn from.

Xinaps.com  |  Delft Xinaps is a knowledge system for writing verification and assurance rules, such as those 
that planners wish to check. This relies on having a language in which one can start to ex-
press what is to be checked, or what design rules a designer wants an asset to comply with. 
For example, to ensure all the emergency doors open in the right way or that the design 
complies with fire regulations. Xinaps provides both the language and the ability to build 
catalogues of those rules which can then be checked to ensure planning compliance.

Problem Statement no 2: how might AI help us deal with the complexity of 
construction?

Machine Learning and AI techniques are able to provide new insights and management tools to the construction industry. The 
complexity of the environment and the diversity of situations makes using deterministic tools fragile. AI gives the possibility to 
deal with the complexity and variability inherent with the industry; and also to provide insights and tools. 

nPlan nPlan uses AI to predict the outcomes of construction projects, and help PMs understand 
the complexity and risk embedded in the project plans. nPlan has developed an AI that 
learns from past mistakes on construction projects by collating historical data, interpreting 
plans, and comparing results across portfolios. 

BuildingSP / M2X.ai  |  California M2X.Ai uses adversarial AI to create the layout of mechanical ducting and piping for me-
chanical contractors. This is done on the assumption that, as this layout has been designed 
many times before, it is possible to train an AI. The training sets are previous designs, 
already built and installed. The AI aims to create an output that satisfies new boundary 
conditions, and new systems performance targets. 

SmartVid.io SmartVid.io brings artificial intelligence into a platform for observation, monitoring, and 
predictive analytics. The platform reduces incident rates across construction projects by 
enabling a Predictive-Based Safety approach.

Problem Statement 3: How might we mobilise new construction processes, 
such as robotic construction or additive manufacturing?

These seem far-fetched today, as much as drones seemed far-fetched only a few years ago, as did the idea of equipping construc-
tion workers with tablets and iPads. Both have become commonplace within the last 5 years. In a similar way, we should expect 
robotic processes and additive manufacturing to emerge and become available as a standard approach.

Hilti Robot  |  Lichtenstein The Hilti Jaibot is a construction robot that takes over installation while making it possible 
to track project progress and status through data. Using digital plans, the Jaibot marks and 
drills holes, relieving construction workers from the strenuous task of overhead drilling.

Mighty Buildings  |  California Mighty Buildings in California is developing a new 3D printed construction process - initially 
for smaller “backyard rooms”. They have developed a combination of new materials, a 3D 
printer, and exciting new building forms only possible with additive manufacturing process-
es. An interesting extension to this approach is the new flexibility of what can be built and 
the need for new design tools which can empower designers with the new process.

Problem Statement 4: How might we connect the AEC digital ecosystem?

The AEC industry ecosystem is complex. Connecting multiple digital parties, then consuming information at site, has to become 
radically simpler: simpler to connect; simpler to consume. 

Speckle.Systems  |  London We are seeing the emergence of tools where we can stream AEC information, in the same 
way as in every other industry. We need to be able to link different systems across the inter-
net - yet recognise that the AEC industry ecosystem is more complex and diverse. 

XYZ Reality  |  London XYZ Reality combines AR with mobile computing capabilities, so users can view BIM models 
on-site, in real-time and within construction tolerances. This enables real-time validation 
and control of the construction process. This “engineering Grade AR delivers a fundamen-
tal change in the way construction is carried out by connecting and augmenting the site 
worker.

Within our Vision2030 where construction will become a technology-driven business - R&D and 
innovation are strategic activities undertaken and reported with high priority to shareholders.
Innovation breakthroughs finally overcome the traditional challenges of construction:
• applying accumulated know-how from one project to another 
• connecting all ecosystem actors
• computer tools that can handle site variability 
• cyber-physical systems that mobilise additive manufacturing, drones and robots
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Vision 2030 for Quadrant 4:  

Transformation

To inform “Vision 2030” in this transformation quadrant, we need to draw parallels with other industries to examine how Digital 
Transformation drives change. We will try to identify the emergent structural changes which, in the coming 10 years, should pro-
foundly affect the construction industry.

In previous chapters, we examined the digitisation of 
existing processes, and digital innovations applied to 
the existing market structures. Experience from Digital 
Transformation elsewhere points to the need to consider 
the purpose of our industry. It is by serving better the 
core purpose, the reason for being, of an industry that we 
actually get to restructure and transform it. For example, 
if the purpose of your industry is to provide mobility, then 
making cars that spend most of their time parked is highly 
inefficient. It is not logical for an industry that makes cars 
to leave them to slowly rust (94% of cars at any time are 
parked). This created the opportunity for Ola, Lyft and Didi 

Chuxing to offer an entirely new way to get from A to B.

Vision 2030 should also be informed by key trends and 
enablers that are redefining how the core challenges for 
the industry are being solved; how these re-distribute val-
ue, and how they are made possible through technology. 
We examine specifically three themes that will impact the 
industry on a 10-year horizon: 
• Industrialisation; 
•  Customer centricity; and 
•  Platformisation.

Industrialisation is a new frontier for the construction industry

to handle the mass customisation required to meet the 
diversity of context and outputs. 
 It is important to understand that switching to an industri-
al mindset means to think in terms of products and prod-
uct life cycle management. With this thinking, the industry 
will learn to specialise and industrialise around product 
categories. This makes sense: we do not build a plane in 
the same way as we manufacture a train or a car, yet they 
all are part of the mobility industry which is a small sector 
in size compared to the total construction industry.

Those companies that specialise and make great products 
will be able to iterate, learn from the product, and put it in 
“version two” and then put it in “version three”. However, 
each product will be different in shape and form, as they 
will use technology to mass customise the output. What 
will not change, and what will be standardised is the 
process.
 

We also recognise that, in some sectors, there will remain 
a “market failure” which will prevent industrial thinking 
from taking hold. Despite being highly efficient, a well-in-
dustrialised supply side cannot emerge in front of an 
unpredictable, unstructured, uncontrolled demand side. 
Economists are recommending a number of policy inter-
ventions to make industrialisation emerge.

For example, the same economists in the UK that recom-
mended a policy intervention to stimulate BIM adoption, 
have recommended a two-sided intervention in UK public 
markets. The Construction Innovation Hub (CIH) has the 
specific objective to create a new market for industrially 
assembled buildings. This market demand is fuelled by 

So far, industrial-style construction has had a minimal 
impact beyond some very specific cases such as emergen-
cy reconstruction, or centrally planned economies. The 
hypothesis is that digital transformation might unlock this 

opportunity. This opportunity is not new: in 1930, Mies van 
der Rohe already said: “we need to carry out industriali-
sation”. However, we lacked the technology to handle the 
complexity of our industry, nor did we have the technology 

Key Points

Transformation will be driven by new Business Models 

that focus on the purpose and on solving the funda-

mental challenges of the industry. 

Theme 1: Industrialisation: by adopting a manufactur-

ing mindset within stabilised production processes, 

leveraging a redesigned supply chains optimised for 

this new industry.

Theme 2: Customer centricity: recognising the shift of 

value creation away from optimising core construction 

processes to optimising the what and why (Smiling 

Curve) for users and customers

01

03 04

02

Theme 3: Emergence of a digitally integrated AEC 

ecosystem - 3rd platform hypothesis enabling new 

business models; platformisation of AEC, and digital 

twinning
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Customer centricity: a shift of value creation away from optimising core 
construction processes to optimising out comes for users and customers

A secondary effect of productisation and industrialisation 
will be a shift in the construction industry value chain. 
This has been observed in other industries and named the 
Smiling Curve strategy.

The theory predicts that over time, industrial assets 
become less value-adding, while other functions become 
more value-adding. Product design, the understanding of 
the customer, R&D in product and process, and the ongo-
ing service around the products and systems become more 

valuable. Translating this to the industrialised construction 
market predicts the need for the system designer and the 
system service provider to merge so that they can optimise 
and extract value through systems thinking.

A new business model may emerge, for example selling 
ventilation instead of selling a ventilation system.
These two trends: industrialisation and the “smiling curve” 
will lead to the reintegration and re-intermediation of the 
value chain, as we have seen in other industries (electron-
ics, automotive, airplanes). Within the construction sector, 
we expect to observe a diversity of scenarios occurring 
for each vertical. The highly diverse housing sector will 
respond differently from more ‘controlled’ sectors like 
schools/education and office accommodation. 
 
McKinsey’s June 2020 report “The Next Normal in Con-
struction” proposes that this reintermediation will see a 
redistribution of value across the construction value chain 
by as much as 45%. If that is correct, it is very, very sig-
nificant: we can then expect industrialisation to produce 
a flurry of merger and acquisition activity redistributing 
nearly half of the profit pool.
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We expect 40-45% of value pools to shift in the construction ecosystem based on 
shifts expected to impact the industry
Fully productized value chain in the sub-segments of real estate new build where shifts are the most applicable

SOURCE: McKinsey, Euroconstruct, FMI, CapitalIQ, expert interviews

Share of value pools expected
to decrease significantly

Share of value pools expected
to increase moderately

Share of value pools expected to
remain largely in line with current levels

Share of value pools expected
to decrease moderately

Share of value pools expected 
to increase significantly

Rationale

Expected 
shift 
(indicative)

▪ Significant 
expansion of 
product 
manufac-
turing
approach

▪ Less machine-
usage on site

▪ Emerging 
business 
models related 
to services 
could 
compensate 
decrease

▪ Standardization 
of materials 
expected, 
leading to 
commoditization

▪ New materials 
with better 
performance 
(e.g. light-
weight 
materials) 
expected

▪ Drawings/ 
design 
standardization, 
BIM object 
libraries, 
product 
development 
rather than 
each structure 
as a prototype

▪ Construction 
process 
expected to be 
shorter, 
leading to 
lower financing 
costs and 
decreasing 
market risk

▪ Complexity of 
development 
expected to 
decrease

▪ Off-site and modular 
construction players 
expected to have 
limited need of these 
players’ core activities 
(pallet breaking, 
financing, proximity 
for subcontractors)

▪ Complex site logistics 
requirements 
expected to remain/ 
slightly increase (just-
in-time)

▪ Standar-
dization of 
com-
ponents
expected, 
leading to 
commodi-
tization

▪ On-site labor 
expected to be 
transferred off 
site 

▪ Overhead costs 
related to project 
management also 
expected to 
decrease

▪ Digitali-
zation
expected 
across 
value 
chain, 
enabled 
by 
software

▪ Decreased demand expected 
for machinery used on jobsite 
expected to impact value 
pools negatively

▪ Machinery and tools used in 
off-site facilities expected to 
offset decrease to some 
extent

▪ Increase in volumes of 
robotics and automation tools 
expected, mitigating the 
negative shifts outlined 
above

Total 
value 
pools6

Development1 Design and
engineering

Off-site
construction

General 
contracting4

Specialist 
contracting5

Construction 
and assembly

Supply of materials, components, and machinery

Manufacturing of components,
material, and machinery Distribution and rental

Component
manu-
facturing

Basic     
materials
Manu-
facturing2

Machinery
manu-
facturing

Material
distribution
& logistics3

Machinery 
rental

Providing 
software

Total

1 Calculated by applying an assessed share of total value of development of output per asset class, allocated on top of total market output since a limited amount of standalone pure player developers have been identified 2 Looking at players processing 
raw materials but not the actual manufacturing of raw materials (e.g. mining) – if including all steps of producing and refining raw materials, the value pool would be ~2.5x bigger 3 Adjusted downwards to reflect that some things material distributors sell
don’t contribute to construction output (e.g. clothes, white goods) 4 General builders (buildings and other heavy construction); 5 Specialized trade construction; 6 Defined as Value added per player type

NOTE: CAGR view of players and market based on European view due to data availability

8-12%13-17% 5-9% 1-3%6-11%9-14% 20-
25% 9-13%8-12% 0-1%0-1%

40-45%

Value to be 
reshuffled in the 
ecosystem as a 
result of shifts

CONFIDENTIAL - NOT FOR CIRCULATION

The emergence of the third digital platform - the AEC Internet

The third platform is the ubiquitous digital mirror of the 
built environment - in short, the “AEC Internet”. It will 
enable us to connect the space, the people, and those that 
are creating it. In the same way as the first platform (the 
WWW) and the second platform (social media) were trans-
formative, we predict that the third platform will digitally 
transform our industry in two main dimensions:
• Understanding and measuring the intangible experi-

ences and outcomes delivered by the assets - thereby 
re-stating the value of an asset away from the tangible to 
the intangible;

•  The emergence of new business models made possible by 
the re-intermediation within the business value networks.

The platform will initially emerge in support of the integra-
tion of the value chain, both horizontally and vertically. 
Those integrations are being driven already - using cloud 
technologies:

• Vertical integration to deliver the promise of better 
construction, soon to be industrialised construction and 
construction 4.0. 

• Horizontal integration to deliver the promise of better 
project value through digital twinning.

This trend will be supported by the adoption of proprietary 
cloud technologies from traditional technology vendors: 
Bentley Systems iTwin or AutoDesk BIM360/Construction 
Cloud - to name only two. Further, national initiatives will 
aim to generalise this at an industry level and at city levels, 
such as the EU Digiplace project, the Singapore Integrated 
Digital Delivery initiative, or the UK AEC Delta reference 
API for AEC information exchange. From there, we should 
see an “operating system” for construction and another 
for asset operation to emerge - creating an Internet of AEC 
platforms - merging into this 3rd digital mirror.

the UK government demand in terms of schools, of hous-
ing, of transport hubs. To unlock an industrial supply side, 
the CIH is creating a “platform design approach” which 
allows the procurement to be broken down into systems 
that make up a building. 

In this way the demand for schools is decomposed into 
demand for circulation spaces, teaching spaces, technical 
spaces, meeting spaces, toilet spaces, kitchen spaces, etc. 
What is interesting is that, even if every school is different, 

those spaces repeat. Furthermore, they repeat also in oth-
er types of buildings such as social or student housing. The 
contents of these spaces also repeat at the systems level: 
lighting systems, ventilation systems, facade systems, 
structural systems.

Industrialisation is, therefore, possible once there is a 
greater demand for repetitive, mass-produced systems, 
mass-customised for assembly at site. 
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Within our Vision2030, where our industry is transformed, we see a fundamental 
restructuring of the value chain.

The transformed industry is focused on serving better around its core purpose. This is to 
create safe spaces and experience; to create efficient infrastructures - which together shape 
our societies.

Industrialisation will be a new frontier for the construction industry, re-distributing up to 
45% of the value chain.

An internet of AEC platforms will emerge (the third platform) - which will transform the 
construction ecosystem. New business models will emerge for both construction and for 
servitisation of space - representing 15% and 30% of the total market respectively.

One key point - and battleground around the emergence 
of such a platform - will be the regulatory environment 
in which it will emerge. In this context, both the issue of 
control and that of privacy will become dominant, and we 
subscribe to the hypothesis that in the European context, a 
stronger regulatory environment will support adoption and 
emergence of a truly generalised digital ecosystem; in the 
same way as the WorldWideWeb emerged dominant over 
the closed proprietary offerings from US tech giants. 

We predict that, with the emergence of the third platform, 
new business models will be created, in the same way as 
new business models emerged on the internet.

We predict and examine specifically 2 new business models: 
• servitisation of space; and
• building assemblers.
Space can become a product, and it will be servitised, 
that is ‘space as a service’. As we adopt an industrial 
mindset, we have observed that the space that we create 
becomes a product. For example, a real estate company 
that is creating units for the commercial real estate market 
will start thinking about these units in terms of product 
lifecycle, optimising size, circulation spaces, and how 

1 A digital twin is a virtual representation that serves as the real-time digital counterpart of a physical object or process
2 Project Definition Phase: stage of project when the high level scope is agreed: site, building type, budgets, ...

they are managing and buying and creating spaces across 
brands (collaborative working, for stable businesses etc.). 
The key transformation is the optimisation of the prod-
uct for outcomes other than just rental. Digital Twinning1 
allows you to optimise it and sell it as a service - this is the 
WeWork model. And we’ve seen that categories emerge 
very rapidly. A forecast from JLL is that 30% of commercial 
real estate space will be servitised. In this way we are 
seeing a complete dematerialisation of space, and in the 
future industrialised construction firms will sell “space as 
a service”.

A second business model is that of the assembler of 
buildings. 

This model emerges as traditional contractors rethink their 
value across a digital platform. They are positioning them-
selves post “project definition 2”. They translate the needs 
of their customers with a product that they assemble at 
the site from an established strategic supply chain. This is 
made possible by the digital platform acting as a Construc-
tion 4.0 orchestration layer, a market place, and an innova-
tion platform. The latest McKinsey report predicts that by 
2035, 15% of real estate will be built by such assemblers. 
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Conclusions
Digital Transformation of a market is driven by insurgents, incubating new innovations; and by incumbents optimising their 
businesses, responding to disruptive innovations.

Over the next years, the battles between incumbents an software-powered insurgents will be epic. Joseph 
Schumpeter, the economist who coined the term “creative destruction”, would be proud.  
Mark Andreesen WSJ

Our Vision for the short and medium-term are for the 
existing construction industry actors to generalise the 
digitisation of their existing business processes and busi-
ness models. This will yield incremental improvements in 
operational efficiency which will translate into sustainable, 
increased profitability. Technology adoption will become a 
qualifier in order to compete, and a successful strategy in 
competing.

On the horizon, new business models will emerge - some 
will fail, but many will be transformational and will outper-
form the industry as a whole. Those firms that mobilise 
these new “digitally transformed” business models will be 
the eventual winners. They will be industrialised, consum-
er and product-centric, asset-light and data-rich. For them, 
Digital Transformation will not be a strategy, it will be a 
mindset and a culture that transcends their company.

©Cogital 2020

5

Digital transformation – a framework

DDiissrruuppttiioonn  vvss  TTrraannssffoorrmmaattiioonn

• IInnssuurrggeenntt are strong on 
innovation and iteration.  They 
have no brand and no customers. 
They need to steal customers 
(early adopters) from the 
incumbents.

• IInnccuummbbeennttss have strong brands 
and relationships, with existing 
customers.  They need to learn to 
innovate and iterate.

© Cogital AECO Digital Transformation Framework
© MIT Sloan: Digital Transformation Framework 
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4.1. Introduction

One week after Alain Waha’s keynote speech, a round table panel discussion brought together some 20 people in Limelette. 
Seventeen people attended face to face in the meeting room and three attended virtually.

This session was introduced by the President of the Vision 
Committee Tom Willemen. It was chaired by Kevin Dethier 
(Bouwbedrijf Dethier) and Kris Van de Voorde (Imec). Other 
participants were Alain Waha, Stefan Boeykens (D-Studio), 
Françoise Elaerts (Thomas-Piron Bâtiment), Dieter Froyen 
(Willemen Construct), Bart Janssens (Willemen Groep), 
Jean-Pierre Liebaert (Confederatie bouw), Marisa Moens 
(BAM), Bruno Schroder (Microsoft), Oztürk Taspinar (KPMG 
Belgium), Wilfried Verachtert (IMEC), François Lederer 
(BESIX) and Shirley Elprama (VUB).

The discussion was captured on video and transmitted live 
over the internet, allowing some 20 extra people to follow 
the debate and engage in the question time and the polls.

The discussion focused on two scenarios, and was fol-
lowed by a poll organised live over the internet for both 
the experts participating in the panel and the external 
attendees. The first discussion scenario was “If the digital 
gap between large and small companies continues to 
increase, collaboration could become impossible”. The 
second scenario stated that by 2030 “The construction 
site will become a real factory 4.0” and asked if construc-
tion workers would still be present on the building site.

The session as a whole allowed the audience to give their 
opinion about the likeliness and impact of future evolu-
tions. We report below on the debates and highlight the 
results of the polls.

4.2. Discussion, part one: “If the digital gap between large and small 
companies continues to increase, collaboration could become  
impossible by 2030”

After Alain Waha gave a short summary of the previous week’s keynote speech, the first scenario was introduced by Kevin Dethier. 
He stated that collaboration is the cornerstone of BIM. Within these processes, however, there is a growing gap between compa-
nies that are already experts in the field and (smaller) companies that have not yet been trained in it. 

There are various reasons for this, including opportunities, 
costs, and the lack of a suitable framework. More gener-
ally, the digital transformation of construction companies 
began a few years ago, and while some companies exhibit 
a high degree of digital maturity, this is not the same 
across the board; some companies are lagging behind. 

At a time when digital transformation is accelerating and 
when, now more than ever, collaboration seems the key 
to successfully increasing industry productivity, there is 
a significant risk that certain companies will be excluded 
from the market and certain partnerships will disappear. 
This will have consequences for all businesses.

Alain Waha (Cogital) said he believes smaller compa-
nies are more agile and can adapt faster. But there is a 
trade-off: they must be big enough to make the necessary 
investment and to derive value from it. The return on 
investment must be sufficient. However, larger companies 
often have top-down control of the market. Smaller firms 
need to get around the big firms somehow, to claim their 
share of the market by moving with greater speed and agil-
ity. This requires a transparent procurement market and 
an interoperable data platform, so they can collaborate. 
Small firms will benefit if the market is more transparent, 
so they can see what policymakers and governments are 
investing in.

Bruno Schroder (Microsoft) referred to the banking sector 
as an example. In the past, large banks have dominated 
the sector. Then Fintech popped up, disrupting it with 
innovation and new services. Established banks initially 
regarded this with fear. The smaller fintech companies 
were able to innovate much faster than the established 
banks, but their access to the market was more diffi-
cult and they needed capital. In the meantime the big, 
established banks started their financial incubators and 
benefited from the fintechs’ R&D. They bought the com-
panies that were most interesting for them by providing 
them with much-needed capital. We can expect something 
similar in the construction sector. The big companies are 
the only ones able to service large contracts and projects. 
Fast-moving, innovative companies will have difficulty ser-
vicing large markets and will want to associate with larger, 
albeit slower-moving companies.

Wilfried Verachtert (IMEC) endorsed this view, but also 
cited examples of small fintech companies which grew 
and become major players because of their innovative ap-
proaches. These niche players brought high added value, 
for example PayPal in the financial sector. He believes the 
same will happen in the construction industry. Technology 
also allows companies to collaborate better, so they can 
form alliances – either with other companies the same 
size or larger ones.  
The advances in technology such as robotics, AI and the 
IoT are such that there will be room in the sector for spe-
cialists. Engaging in people services can for instance be 
easier for smaller than for larger companies.

Jean-Pierre Liebaert (Confederatie bouw) said he believes 
small companies will indeed generate new ideas, inno-
vations, and ways of working. But the bigger companies 
will see the advantages and opportunities and will buy 
out those companies with potential advantages. Capital is 
important. In one of Alain Waha’s slides, he explained that 
whilst construction companies currently need 5% of their 
workforce to be experts, in the future this will be 25%. This 
will be expensive and only the larger companies will be 
able to afford it. If we compare this with the advanced and 
highly technological car manufacturing industry, we don’t 
see a lot of smaller producers any more. What we have are 
major players controlling a vast network of subcontrac-
tors and suppliers. We can expect the same thing in the 
construction sector.

Shirley Elprama (VUB) wanted to add some nuances. With 
her background in the implementation of exoskeletons 
and collaborative robots, she feels it is mainly the bigger 
companies that have the budget to invest in the technol-
ogy. She doesn’t immediately see many opportunities for 
smaller companies in the near future. The cost of investing 
in the technology will need to fall before this is possible, 
which she doesn’t see happening very soon.

4. Discussion points  
from the forum and survey
Chairmen: Kevin Dethier and Kris Van de Voorde

Rapporteurs: Bart Ingelaere, Niki Cauber, Benoit Parmentier
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Françoise Elaerts (Thomas-Piron Bâtiment) pointed out 
that the major problem for larger companies is getting 
their workforce involved in the digital transformation, and 
this can take time. They have to listen to their people, 
show empathy for their internal and external customers. 
Digital tools are tools, rather than an end in themselves. 
Employees must be supported as they move towards 
digital transformation. They need to understand that 
new technologies will augment them. Our colleagues will 
evolve to embrace digital in proportion with the level of 
support we give them. New ideas will emerge, even in 
larger companies.

Bart Ingelaere (BBRI) stressed that the shared research 
centre BBRI brings real benefits. The centre works for the 
whole sector, both for small and large companies. Digital 
transformation is necessary. BBRI is responsible for sup-
porting the sector through this transformation, preparing 
solutions and facilitating as much as possible. Major com-
panies need the smaller companies that can collaborate 
with them using the new digital tools. Smaller companies 
must also be able to benefit from the construction 4.0 
revolution. BBRI is busy developing collaboration systems 
and agreements, as well as an ecosystem and tools that 
will be ready to use. They won’t need advanced study or 
heavy manuals and will allow everyone to take part in this 
digital ‘new normal’. All of this is a major challenge for our 
research centre.

Dieter Froyen (Willemen) agreed that ‘plug and play’ tools 
and environments are important for the sector. For many 
smaller companies, their core business is manual work. 
Larger companies need these smaller companies. Digital 
collaboration with them is essential. It is not just plug and 
play, uniformisation and standardisation of tools: commu-
nication and similar ways of working are also necessary. 
This will mean smaller companies won’t have to change 
how they operate every time they work with a different 
company.

Oztürk Taspinar (KPMG Belgium) pointed out that Alain 
Waha told us the future is all about rewriting this indus-
try’s ‘operating system’, using platforms. Secondly, he 
referred to digitalisation as a journey, not a one-off event 
– it is a continuous process. Last but not least, he stated it 
was the data that was really leading the way. 

He believes that, if we take these three elements and link 
them to the question about small companies versus big 
companies, then we can conclude:

(1)  It’s actually interesting to see that the structuring plat-
form – the equivalent of a phone or computer’s operating 

system but for the construction sector – is initially going 
to be created by small players who dare to experiment. 
They will be providing specific topics, contributing to this 
new world with small ‘building blocks’. It is the same in all 
industries: smaller companies typically make their mark 
with initial components, and they can really disrupt the 
major players. 

(2) The journey aspect is like a marathon: the bigger 
companies have the ability to follow the journey into the 
longer term, because they have the necessary resources. 

(3) Data is the third element. Again, this is typically where 
the bigger organisations have some power due to their 
long standing. They already have the data and the exper-
tise built up in their systems, although this is not neces-
sarily always accessible – and many of them are not aware 
of how much data they actually have or could obtain. If you 
have access to the data from major construction compa-
nies and process that all using AI algorithms, you’re going 
to be able to serve your customers better than anyone else 
can. It’s about discovering the particular customer and the 
hyper-personalisation the customer wants, rather than a 
‘one size fits all’ approach.

But all the power lies in collaboration, linking and con-
necting all of this instead of looking at it through a lens of 
competition between smaller and larger companies. BBRI 
is doing something we really need right now. We must 
take a broader perspective, as the competition is going to 
come from outside Belgium and it’s going to arrive quickly. 
Internationalisation is something that also affects the 
construction industry.

Oztürk Taspinar wanted to sound a warning note. In Bel-
gium a few years ago, when we needed the e-commerce 
regulation, a lot of the sceptics said, “who’s going to buy 
clothes on the internet, nobody will go for that!”. The reali-
ty is that e-commerce platforms really took off, but unfortu-
nately for us many of the successful businesses were ones 
that arrived from outside Belgium.

Stefan Boeykens (D-Studio) underlined that there are 
obviously different speeds when it comes to adopting 
technologies and change, but that is not necessarily a bad 
thing. If you are a very small company, you can innovate 
really fast, even though you may not have created the 
new technology yourself. You can apply it and adapt very 
quickly as a user, for instance with apps. You don’t have 
to be an app creator to use them. Bigger companies might 
have the budget and group of highly intelligent people to 
develop these things, but they can be adopted throughout 
the whole industry.

He believes we have to be very pragmatic about it. The 
technologies are there. They are mature, but they are still 
evolving. We don’t have to do everything at once, we can 
take it in smaller steps. We can look at the quick wins: 
perhaps just by sharing information, by making it digital, 
by collaborating we will already be several steps ahead.

He strongly believes that even the smaller companies 
have the capacity to adapt to these changes.

Jean-Pierre Liebaert (Confederatie bouw) agrees we all 
have to adapt to these changes – but we should not be 
afraid to do so. After all, we have all adapted significantly 
in just a few months since the Covid crisis began. There 
will still be a place for everyone in the future who is willing 
to adapt!

Bruno Schroder (Microsoft) says that capturing, owning 
and exploiting data intelligently will be the winning strat-
egy.

First comes capturing and structuring data. Second comes 
the algorithm that will work on the data. This might not be 
within the companies capturing the data, it could be at a 
university or a research centre, or a startup created spe-
cifically for the purpose. It’s about combining the people 
gathering data with the people who can make sense of it. 
This requires a willingness to collaborate and share some 
of your knowledge, intellectual property or access to data, 
and then to put it all to work in a cooperative ecosystem.

He recommends watching what is happening with inno-
vation in China, because there is a great demand for con-
struction there, as well as extremely brilliant AI engineers. 
They can manufacture all kinds of equipment. They have 
a huge market, they have a large capacity for technology, 
and cheaper researchers. 

Bruno Schroder was willing to bet that the first large-scale 
use of these technologies, particularly those that involve 
a cyber-physical interface with cobots or exoskeletons, 
will happen in China. And as has been said before, your lo-
cation no longer matters and what China does can heavily 
impact or disrupt our markets.

Kevin Dethier (Bouwbedrijf Dethier) wondered how we 
should react to this challenge from China? Their market is 
a lot bigger, they have much more data, they are advanced 
in AI. Will they always win because they have more? Or can 
BBRI collect the data for Belgium?

Bruno Schroder (Microsoft) proclaimed that he would not 
be too pessimistic. It’s true that China has a huge market, 

and more capacity to collect huge quantities of data. But 
we also have experience here in Belgium, and we have 
been present much longer on a certain kind of market. I 
have absolutely no doubt that if China starts to enter the 
market, they may be faster to process the bulk of the data. 
But if they start to move on to the more specialised data, 
I’m not sure that they will be as good. It is the specialised 
data and its processing that will make the difference. 

Bruno Schroder pointed out that we are not bad either: just 
look at how Microsoft operate, we have 40-50,000 software 
developers. When you look at the other research centres, 
we have a huge lab in Cambridge (UK) and one at Inria 
(France). Of course, we have labs in China and in India, too. 
So, I would not be pessimistic about what is going on in 
China.

What we don’t have is the same urge as the Chinese to 
move faster. We don’t have this very long, strategic vision 
over decades, nor are we thinking on the same scale as 
they do.

Oztürk Taspinar (KPMG Belgium) replied that we also have 
a big competitive advantage here. Imagine you’re in China 
and you have a really great idea and you want to connect 
with everybody in your market segment. Well good luck 
to you, because it’s a huge country! The good thing about 
Belgium is that we are really well connected. The big 
players all know each other. And if they have conversa-
tions, I’m sure they talk about who are the new kids on the 
block: news travels really fast. 

This well-connected, small-scale country allows successful 
digital innovators to start up, and we do have top interna-
tional experts in banking like PayConex, as well as in the 
film and gaming industries, AR and VR.

What we don’t have is the very long-term vision that 
Dubai and Singapore do (looking 50 years ahead!). In the 
construction sector, we lack a sense of urgency. And also 
which of our construction organisations already has their 
first ecosystem of other players around them, who has 
already been reaching out to a number of construction 
start-ups?

Alain Waha (Cogital) agreed there was a really powerful 
and important point around data and data gravity. He 
wanted to raise that point because the power of data does 
indeed lie in its scale and in access to it. That can be a 
problem: if you want a smartphone, you have to choose 
between Android and Apple operating systems. So the 
platform has become a deciding factor.
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4.3. Discussion, part two: By 2030 the construction site will become a real 
factory 4.0

Considering the human dimension in the construction sector is a key factor for realising construction 4.0, for various reasons. 
First of all, on-site work can be hard and dangerous, and doesn’t seem attractive to students and others outside the industry. 

Technology will help us to solve this on an ongoing basis, 
by introducing more and more intelligent machines and 
more industrialised approaches. Thus young, digitally 
agile people will be attracted to work in the construction 
sector. At the same time, this will increase productivi-
ty. Secondly, we have to record as much as possible of 
the knowledge our most experienced people have, and 
connect this to the digital tools. In so doing, it’s important 
not to introduce ‘fax machines’ into construction: automa-
tion which just copies old habits, without considering the 
underlying questions. Instead, technology should help us 
to reimagine building works, and perform a transition on 
site and in the sector.

Most of our panel members were convinced that work-
ers will still need to be present on site, even in a more 
industrialised future. The discussion focused instead on 
the new roles of those workers, the number of workers on 
the same shift, and their specific (digital) skills. Work-
ers are expected to control more and more machines – 
cranes, exoskeletons, drilling machines, lasers, etc. – and 
those machines are expected to integrate more and more 
intelligence. In the end, those machines will end up as 
reasonably complete cobots – machines that collaborate 
with people – perhaps even without us noticing the evolu-
tion. This evolution can be compared with cars: although 
nobody considers them to be robots, they integrate more 
and more technology each year, and they are gradually 
taking tasks away from the driver. At the same time, car 

drivers use their cars almost as an extension of their 
bodies, requiring little effort to control. In the same way, 
cobots on site will – in the end – facilitate all kind of ac-
tions performed by the workers, as part of the new normal. 
Exoskeletons could be a first step towards this, together 
with all kinds of machinery, resulting in workers who are 
increasingly supported by technology, but definitely never 
replaced by it. 

The panel discussions focused on some key questions 
which often arise:
1.  What will the impact be on safety, collaboration be-

tween workers and machines, and the type of work done 
on site?

2.  How will technology – and more specifically robots and 
cobots – increase productivity?

3.  How will robotisation change the construction site?

(1) What will the impact be on safety, collaboration 

between workers and machines, and the type of 

work done on site?

Integrating technology can and should increase the 
wellbeing of workers, for example by eliminating some 
laborious or repetitive work, for instance using a cobot 
or exoskeleton. However, this will mean inventing a new 
type of collaboration between worker and machine. Not all 
tasks are suitable for automation – they would need too 

much programming, while human workers are much more 
flexible in terms of recognising new tasks, environments 
and materials. 

In any case, a lot of training will be needed for the work-
ers, including on situations where they will operate (and 
programme) the machine. And since exoskeletons and 
cobots should increase safety, it’s important to train peo-
ple in their correct use, otherwise these benefits will be 
lost. In terms of training and education, it was stated that 
not only will we need more digitally skilled people – who 
are already difficult to find – but we will also have to look 
out for people who find it hard to cope with this trans-
formation. As a sector, building better means taking into 
consideration the difficulties our workers face.

With regard to the full use of robots on site, we expect that 
this will take a long time. Due to the very changeable and 
chaotic construction site environment, it will be difficult to 
program robots in a conventional way, focusing on strictly 
repetitive actions. The zones where robots work should 
also have limited access to humans, in order to avoid 
injuries.

(2) How will technology – and more specifically ro-

bots and cobots – increase productivity?

Introducing technology onto the site will certainly increase 
the workers’ productivity, as it has done in the past. The 
introduction of all kinds of electrical equipment, the 
increased use of precast elements and the introduction of 
many new materials have already had a very positive im-
pact on the construction sector in the past. However, the 
expected impact of digitalisation and automation is even 
more important, eliminating more manual actions on site 
than ever before, and replacing them with machine-based 
actions or pre-assembled pieces and precast elements, 
turning the site more and more into an assembly line.

This raised some questions about the actual number 
of workers there will be on site: lower because of the 
decrease in the number of manual actions, or higher be-
cause we will want to spend less time building on site with 
all that expensive equipment? It will probably depend on 
the construction type, but technology will certainly raise 
the added value per working hour (which is exactly the 
productivity increase which is intended). And the digital 
BIM environment will nudge construction sites towards 
better preparation and more off-site manufacturing. This 
will lead directly to shorter on-site construction times, 
automation and robots (off-site), and safer building sites. 

(3) How will robotisation change the construction site? 

Besides increasing workers’ safety, industrialisation 
using more intelligent machines, robots and cobots could 
change the perception of construction work completely. 
While this is currently associated with physically hard 
and dirty work – for which young people seem to have 
little enthusiasm – cobots could not only eliminate those 
factors, but also convert it to high-tech work, which could 
attract a lot of students and other young people. Besides 
that, robotising specific actions – for instance 3D printing 
– could integrate greater flexibility into the construction 
shapes themselves. While we are currently all too often 
constrained to cubic shapes, automation could help lift 
this shape barrier.

The simple question of how robots might replace workers 
on site is too restrictive: digitalisation will reimagine the 
construction process. A new balance between on-site and 
off-site work might impact the position of the worker more 
than the introduction of onsite robots in itself.

The panel concluded that technology enables us to change 
the construction industry now more than ever before. Our 
focus can be on the customer: understanding what the 
customer wants, and building it as efficiently as possible!

He would be very worried if his choice of housing was 
reduced to three providers. So we should avoid this same 
concentration in a few data-owned platforms and global 
players. He therefore thinks it’s very, very important that 
we facilitate collaboration between the big and the small 
firms. We need to ensure the market can innovate and 
continue to serve the customer in the customer’s best 
interests, to ensure transparency and choice.

Bart Ingelaere (BBRI) agreed the audience came from a 
wide range of construction companies of all sizes. This 
was a panel conversation about the future 10 to 15 years 
from now. Some of the information can be a bit frightening 
due to its complexity and novelty. But referring to what 
Stefan Boeykens had already said, Bart Ingelaere noted 

that a lot of the knowhow will be translated into applica-
tions, tools that will make contractors’ work more interest-
ing and productive. BBRI is trying to develop a vision of 
what kinds of work and research need to be done to facili-
tate the future sector, providing tools and ecosystems. We 
also would like to take this opportunity to advertise the 
forthcoming initiative by the digital demonstration centres 
in Zaventem and Limelette. The sector will really be able to 
encounter the real-life applications for all these develop-
ments and see for themselves what would be useful for 
them. Taking lots of small baby steps, taking into account 
the human factor in companies, is the way forward for 
construction in this fascinating digital revolution and the 
BBRI will be your ally in this.
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4.4. The Live Survey

To get more insights into different trends affecting the construction sector and participants’ shared vision for 2030, an online 
survey was performed during the debate. 

The objective was to identify how the sector would be im-
pacted by the emergence of a fourth industrial revolution 
and the associated digital transformation, then feed these 
initial views into the debate. All the experts on the panel 
participated in this survey, as did the audience (approx. 
50 responses). Both experts and audience are referred to 
below as ‘the participants’. First we mapped the relation-
ship between impact and technological maturity/certainty 
for a particular megatrend in society or technology. The 

responses varied widely, depending on the expertise and 
background of each participant. However, industrialisation 
seems the most mature trend with the greatest impact, 
while the ‘maker community’ does not seem to attract 
a lot of the participants’ attention as yet. Interestingly, 
the panel perceived renewable energy sources as quite 
mature, but their real impact on the construction sector is 
not yet clear.

Participants were also asked to react to the specific risks 
identified. While participants clearly indicate the lack of in-
teroperability as a factor limiting the full benefits of some 
digital technologies, the majority do not see a real risk of 
digital saturation for users and workers in the sector.

While megatrends provide the context for the next 10 years 
as imagined by the panel, we also tried to identify the key 
technologies which will both be mature enough and have 
a dramatic impact on the way we design, build, maintain 
or renovate our infrastructure and buildings. This view of 
the key technologies for the next ten years is given in the 
figures below.

First the participants were asked to rank the technologies 
which will have the greatest impact by 2030. ‘Building in-
formation modelling (BIM) & platforms’, ‘Robotics & auto-
mation’, ‘AI’ and ‘The Internet of Things (IoT)’ were ranked 
highest by the participants. Blockchain technology and 
3D printing were perceived as having less of an impact at 
the moment. While these technologies demonstrated their 
potential in other domains, the panel was not clear about 
their maturity for the construction industry.

Then participants were asked to map impact against tech-
nological maturity/certainty for a broad range of digital 
technologies. Results are illustrated in the figure below. 
Two interesting patterns emerge: one pattern has a high 
impact but a wide scatter on the maturity axis (digital twin, 
AR/VR/XR, robotics), while the other has a high level of 
maturity but a high variability in impact (BIM, industriali-
sation, 5G network, HPC).
 Digital saturation (post-digital era)

Lack of  interoperability

BIM

Prefabrication and 
industrialisation

AR/VR/XR

Digital twin

3D printing at building 
scale

Geo-enabledMore sustainability

More sustainability

Maker community

Smart everywhere

Smart everywhere

Sharing economy

Customisation

Customisation

Sharing economy
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•  A second would be to help SMEs adopt digital technol-
ogies. BBRI is already aware of this issue: we plan to 
deploy demonstrations on construction sites using our 
mobile hubs, and in future also our Demonstration Cen-
tres for Digital Construction. A human-centred approach 
will drive all our projects dealing with this very important 
challenge. We will demonstrate that digital transforma-
tion is an enabler that can be adapted depending on the 
digital maturity of the company and the craftsmanship. 

•  A third mission would focus on (digital) collaboration 
between all stakeholders. As BBRI is recognised for its 
expertise and is a central connection point for the vari-
ous players, this seems a natural role to adopt. For dig-
ital transformation, BBRI should also play an important 
role in connecting two worlds which so far have not been 
as closely connected as we hoped: construction and 
technology providers. Our ambitions will focus on new 
collaborations with technology experts and respected 
specialist academics, research institutions and centres 
of expertise. 

Finally, the fourth mission as proposed by the participants 
would be to draw up reference documents as guides for 
implementing BIM and structuring and digitally connecting 
product data. This will certainly be a priority challenge here 
at BBRI, as it now forms part of our Ambitions 2025 plan.

Robotics Exoskeletons

Robotic automation 
process (RPA

Blockchain

High Performance 
Computing (HPC)

Facial recognition

5G Network 

Smart products

Platformisation 

Drones

The agreement with some predictions for the sector were 
also evaluated. Of course forecasting is not the same as 
predicting, but the panel was asked to react to and reflect 
on how well the forecasts matched current perceptions of 
the outcome for digital transformation in the sector. The 
survey responses fully supported the initial predictions, 
with less support for the later ones. In particular, partici-
pants were unsure about the contractor’s role. 

1.  New business models will redefine the way the value 
chain actors interact: 95% agree and 42% fully agree

2.  Construction will be faster using automation processes and 
autonomous machines: 89% agree and 51% fully agree

3.  The information from activities on the construction site 
will feed the BIM so that all the processes are in real 
time: 89% agree and 51% fully agree

4.  Robots will be deployed in large areas in offsite con-
struction and, where relevant, on site: 84% agree and 
38% fully agree

5.  The worker becomes augmented, fully connected using 
wearables: 79% agree, 22% fully agree

6.  Construction systems/products are smart and mul-
ti-functional: 80% agree, 23% fully agree

7.  The contractor becomes an assembler while other par-
ties will focus on a role as designer or service provider: 
58% agree but 36% are not sure

8.  The contractor plays a pivotal role in digital fabrication 
and integrates different new services (vertical integra-
tion): 62% agree but 35% are not sure

9.  Mass customisation will be the standard in factories: 
45% are not sure 

10.  New jobs and companies will be created through dig-
ital construction while low skill profiles will fade out: 
66% agree, only 13% fully agree

11.  The design phase will rely on data and AI more than on 
experience: 63% agree but 24% disagree.

The last question respondents were asked was how BBRI 
could fulfil this vision for 2030, by playing a central role, 
catalysing digital transformation in the construction sector 
by mapping opportunities and fostering collaboration 
between all the stakeholders. There would only be one 
overarching objective: to deliver added value to the con-
tractor by having an impact on the sector.

Four main missions emerged from participants’ answers to 
this last question. 
•  The first deals with setting the scene from a regulation/

legal/standardisation point of view. This is a common 
and well established role BBRI plays, helping the sector 
with reference frameworks. For the digital transforma-
tion of the sector, a lot of participants pointed out the 
lack of a data framework. 
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Introduction

Political, economic, societal, technological, environmen-
tal, and legal aspects influence how things evolve. Hence 
technological evolution in the sector is not the only driver: 
the availability of labour, affordability, changing client 
needs, challenges to society such as climate change and 
much more will all determine how the construction sector 
will evolve. 
Here we focus on how the evolution in digital technology 
can impact on the construction industry in the next 10 
years. The digital industry transformation is sometimes 

called the 4th industrial revolution because of its expo-
nential transformation curve. It is far more unpredictable 
than and contrasts markedly with the more linear human 
understanding of evolution. For the construction sector, 
we use the term ‘Construction 4.0’. It seems logical that 
technology will try to find solutions for what are well 
known current productivity and innovation weaknesses in 
construction compared with other industries. What are the 
prospects for construction in 2030?

Drivers for change: 

Construction 4.0 – technology will have to consider market drivers for change

Predicting the future is difficult, but one can expect the 
technology and resulting business changes to be driven 
by future market characteristics and the need to overcome 
challenges. Political, economic, societal, technological, 
environmental, and legal aspects influence how things 
evolve. Here we focus on how the evolution in digital tech-
nology could impact on the construction industry in the 
next 10 years. Future publications by the Vision Committee 
will address in greater detail the question of how other 
aspects could impact on the construction sector. 

Construction 4.0 needs to deliver a lot by 2030: 
(1)  Customer centricity: we can expect an increasing so-

phistication in for example the requirements of custom-
ers and owners, and views in society. Higher demand 
for simplified and digital interactions (smart buildings 

in smart cities), new gadgets, and more adaptable con-
struction are just a few examples of how our customer 
focus can evolve.

(2)  Projects will have to cope with increasing health and 
safety performance targets, sustainability require-
ments and climate change considerations, introducing 
the concept of the “twin transformation” allying the 
“green” and “digital” ambitions. Digital transformation 
will have to enable large-scale renovation logistics, 
with the recovery and upgrading of building materials 
from thousands of sites using new smart logistics and 
business models.

(3)  Technology will therefore need to master the growing 
complexity of projects. Holistic technological approach-
es will be required.

5.Overall conclusions  
and outlook
Tom Willemen, Kevin Dethier, Kris Van de Voorde, Benoit Parmentier, Niki Cauberg, Bart Ingelaere

The digital industry transformation is sometimes called the 4th industrial Revolution because of its exponential transformation 
curve. It is far more unpredictable than and contrasts markedly with the more linear human understanding of evolution. The 
introduction of BIM technology has truly triggered a 4th industrial revolution for the construction industry: Construction 4.0. 
Leading experts consider that 12 technologies have reinforced this:

Big data and data analysis, artificial intelligence, robotics, modern construction and production methods, additive manufactur-
ing, software as a service (SAAS) & servitisation, internet of things, reality capture, augmented & virtual reality, smart buildings 
and cities, and blockchain. These are all linked to the ever-expanding applications and interlinked databases of BIM technology, 
the central ‘brain’, where the 3D model is just the visible tip of an iceberg of data and possibilities. 
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(4)  Project and operating costs must be contained as this 
will become an increasing concern for customers and 
owners. This is certainly the case for housing and for 
public investment, where budgets are tight.

(5)  A scarcity of skilled workforce at all levels will cause 
major problems for the traditional construction process 
and will be a determining factor in future change. 

(6)  A scarcity and the increasing cost of building materials: 
technology will have to provide support for optimis-
ing material use and developing new products and 
systems.

(7)  Logically, technology should also be used to find solu-
tions for well-known current productivity and innova-
tion weaknesses in construction compared with other 
industries.

Hence, we can expect market threats and opportunities, a 
need to acquire and manage new capabilities, new busi-
ness models and cultural shifts towards faster decision 
cycles and new market entrepreneurship.

the next 10 years, the very promising ‘Construction 4.0–
technology’ could focus on inherent productivity and 
innovation weaknesses within the construction sector: 

a)  Small profit margins result in low levels of investment in 
R&D in individual companies (luckily we have the BBRI 
collective).

b)  The sector almost always produces with a mindset of 
‘prototype products’, i.e. unique projects (contrasting 
with the prototype optimisation followed by large-scale 
series production found in the manufacturing industry).

c)  Time and cost overruns are typical.
d)  Stakeholders are fragmented and vary from project to 

project. 
e)  Little information is communicated to the supply sector. 
f)  Typical industrial production tools cannot yet be used on 

ever-changing production sites (i.e. construction sites). 
g)  The industry tends to be particularly vulnerable to eco-

nomic cycles.

aries, product data templates and object type libraries. 
These platforms could also have ‘matchmaking’ oppor-
tunities for collaboration on certain projects: a sort of 
‘Uber’ for construction. However, legislation will exert a 
heavy influence on these possibilities.

5.  ‘Structured data will be the new oil’: it will be a source 
of knowhow, applications and increases in productivity. 
•  The digital transformation will generate enormous 

quantities of data that computers can read and 
process. All kinds of knowledge can be deduced from 
these data. New business opportunities will arise on 
the basis of these structured data streams. For exam-
ple, structured data will be able to train AI algorithms 
for all sorts of applications. 

•  Data will arrive from all kinds of reality-capturing 
sensors or straight from BIM models, manufacturers 
etc. Data will be gathered and structured by individ-
ual companies which can use them to optimise their 
internal organisational and technological processes. 
But structured data can also be gathered from a large 
number of companies, perhaps because they are us-
ing a common ecosystem or construction platform, or 
because they use cloud software with licences allow-
ing the software company to retrieve data. These data 
flows from several companies can be anonymised 
(e.g. using PAML: Privacy-preserving Amalgamated 

Machine Learning, an AI application developed by 
IMEC) and deliver all sorts of new tools and business, 
plus analysis such as benchmarks. 

•  Privacy, ownership of data and access to it will be 
major issues. This echoes what we already know from 
other sectors, for instance about GAFA = Google, 
Amazon, Facebook, Apple. One key point – and bat-
tleground around the emergence of a platform – will 
be the regulatory and standardisation environment 
in which it will emerge (in Europe?). This really is of 
major importance for supporting the adoption and 
emergence of truly overarching linked digital ecosys-
tems.

6.  Structured data will be used during construction itself 
to augment construction process control and dynamic 
management. Software and Artificial Intelligence in par-
ticular will use structured real-time data from all kinds 
of sensors, 3D imagery and a connected workforce, and 
compare it with structured data to describe the objec-
tives (such as the BIM model). This will allow progress 
to be measured, steering and adjusting the process 
just as it would be from a factory control room. For the 
use of building industrialisation (see below), this could 
be used to recalibrate the model against the actual 
site – perhaps adjusting it to ensure that the elements 
destined for the site are still within the tolerances.

Technological advances: 

Construction 4.0 technology will be very advanced. The overall picture of the new normal in 2030 will show a high level of ‘digital 
maturity’ across the whole industry (the design, supply and construction sectors) for all sizes of firms, across all markets 

Although evolution in the building sector often seems 
to be slower than in other sectors, we expect the whole 
industry (the design, supply and construction sectors) 
to have attained a high level of digital maturity by 2030. 
The first real shift towards Construction 4.0 will be when 
our industry learns to put technology to work. Digitalising 
must help us to build better. The digital transformation will 
be an enabler as we meet multiple challenges. Its added 
value will have pushed most of the sector to attain high 
levels of digital maturity, or at least the skills for collabo-
rating in a highly digitalised environment. 

1.  Major standardisation problems such as those with 
interoperability, information delivery specifications, 
data dictionaries, object type libraries and linked data 
should be solved, clearing the way for lots of easy-to-
use, interoperable digital tools.

2.  BIM models (the digital twin) and linked databases will 
become the nerve centre for all construction processes 
(decision support centre). This will feed off data from, 
and offer precise information for, design, construc-
tion stakeholders, the supply manufacturing industry 
and the authorities, among others. We expect all this 
information to be generated, verified, optimised, and 

the construction digitally planned – with built-in detail 
– before it even arrives at the real building site, forming 
a digital twin of the project. By extension, we will have 
city information models (CIM) containing BIM models of 
new projects and more. The BIM model will be enriched 
during all phases of building construction and oper-
ation – in facility management, as the digital twin for 
smart building applications – and eventually during its 
destruction or reuse (material passport).

3.  We must expect that all design and engineering pro-
cesses will become digitalised, allowing designs to be 
optimised in every way. Cost, planning, architectural 
and construction knowledge will increasingly be incor-
porated into interoperable software. Software will even 
propose automated architectural and engineering de-
signs according to the stated requirements, the client’s 
aesthetic wishes, and even the boundary conditions.

4.  The goal will be to link everything so we can collaborate 
better and be better informed. The 2030 industry is ac-
companied by digitally integrated construction ecosys-
tems and platforms (linked data). These will generate a 
new type of collaboration within companies, with other 
companies, and in particular with the authorities and 
the supply industry – on the importance of data diction-

Changing building models: 

Building industrialisation: towards 2030, construction will be shifting from ‘builders’ to ‘building assemblers’, using industriali-
sation by adopting a manufacturing mindset within stable production processes. 

Current productivity in the construction sector lags behind 
the other sectors for the reasons given above. A manu-
facturing mindset using the new Construction 4.0 tools 
will certainly offer new perspectives. The predicted lack 
of skilled workforce willing to work on construction sites 
will certainly boost this evolution. The new approach 
must indeed increase productivity and allow for cheap-
er, better-quality buildings with reduced delivery times. 
This would require a shift from ‘building’ towards swiftly 
‘assembling’ on the construction site.

•  The idea is to intensify and to go beyond the current 
off-site manufacturing of specific building elements, by 
using all sorts of Construction 4.0 technology in highly 
robotised and climate-controlled factories, not unlike 
what can be seen in the manufacturing industry today 
(with the car industry being an extreme example of this). 
The products manufactured could involve larger entities 
than just building elements. Overall, the idea is to break 

down a building into its various functions or rooms, 
which can then be mass-produced (classrooms, toilets, 
kitchens, technical areas), optimised and assembled in 
situ.

• This evolution is hampered by the current need for 
identical mass production. This will disappear by 2030 
due to highly adaptable Construction 4.0 technology: 
precision production designs will be generated quickly, 
totally tailored to individual needs, and automatically 
transferred to robotised production units (mass custo-
misation). 

•  The intense platformisation predicted (see below) 
will allow optimal data communication, collaboration 
and logistics between the stakeholders in a ‘building 
industrialisation’ approach. The real-time measuring 
and evaluation technology described above allows for 
instant corrections and assistance, followed up using 
digital tools such as configurators, ERP, planners, etc.). 
This will change and limit the decisions taken by individ-
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ual contractors. This might in turn lead to a more infor-
mation-based collaboration between companies, where 
they are obliged to align with the (industrial) process 
flow to a greater extent: using only specific materials, 
or procedures, or planning. In order to feed information 
back into that flow, the compulsory use of digital tools 
for reporting and quality checks will increase. SMEs 
should develop digital skills so they can go along with 
these trends. SMEs and workers without digital skills 
will always be needed, but they might find their roles 
more restricted to simple labour, rather than playing a 
part in the construction flow.

•  Building industrialisation allows for specialisation, 
generating optimised products via iterative processes 
(thinking in terms of cost, products and product life 
cycle management). The key is to translate customers’ 
needs perfectly using an established, strategic, special-
ised industry supply chain. 

These new models could emerge as traditional contractors 
rethink delivering their value and core business across a 
digital platform (see point 5). They will find new business 
models, acting as a Construction 4.0 orchestration layer, a 
marketplace, and an innovation platform. Contractors will 
become implementers of a predefined flow, rather than 
inventors of that flow. This may have a positive impact on 
quality, but will also shift the contractor’s position and the 
skills they need, sometimes increasing and sometimes 
decreasing these. 

Contractors will need to decide if they want to invest in 
off-site manufacturing. If they decide not to, they stand to 
lose part of the project value to off-site manufacturers.

A greater proportion of the construction sector should 
adopt this new way of working in order to ensure success. 
It may be necessary to ‘nudge’ the industry so as to stimu-
late this transformation. It might be a good idea for the au-
thorities to intervene in public-sector markets to promote 
industrially assembled buildings, just as many countries’ 
authorities did by imposing BIM for public projects. The 
latest June 2020 McKinsey report predicts that by 2035, 
15% of real estate will be built by such assemblers.

Future ways of working could include an alternative to 
or combination with this: manufacturing onsite using all 
sorts of new tools such as robotics and 3D printing.

The new market drivers in (1) will create possibilities for 
new technological aspects with high added value. They 
will intervene in the construction business and absorb 
part of the construction value generated. But everyone, 
even the newer technology players, will have to continu-

ously adapt to the transformations.
Realising a project generates a certain overall value. To-
day’s highly complex, fragmented and project-based core 
construction process will be further optimised in 2030, 
which will increase productivity and therefore profit. That 
is the good news. But by 2030 other functions will grow 
and become value-adding, also absorbing a growing share 
of the project’s overall value. This will come at the expense 
of the traditional profit share for core construction. Either 
these tasks and profits will go to external companies that 
become new players in projects and take their share of the 
profit, or these tasks will need to be incorporated into the 
construction company itself.

Transformation will be driven by new business models 
that focus on the purpose and on solving the fundamental 
challenges facing the construction industry. If we map this 
onto the industrialised construction market, we see that 
ever greater value will be added through: 

• Customer centricity: focussing on and optimising our 
understanding of the customer and integrating this in 
project design.

• Software (“software is eating the world”), data analyt-
ics in product and processes, cloud collaboration, IoT 
(internet of things) and smart technology in general. 
Services featuring these will all eat into the overall value 
of a project.

• Building Industrialisation: an increasingly prod-
uct-based process with optimised products and struc-
tures manufactured off-site by specialists. This in turn 
means great investment in R&D (see the above point 
about building industrialisation). It may be that project 
developers will choose components and designs much 
as we do now when buying a car. 

• Integrating the system designer and the system service 
provider. The constructor/assembler and the system 
manufacturer will merge so that they can optimise 
and extract value through systems thinking. This has 

been observed in other industries such as electronics, 
automotive and aerospace; however, legislation could 
obstruct such integration. 

• Optimising logistics.
• Lean assembly and on-site execution will reduce the 

overall core construction cost – and thus profit.
• Servitisation: customers will be offered ‘services such 

as light and heat’ rather than paying the builder to in-
stall the systems as part of the construction contract.

Even being active now in these potentially successful 
areas shown in the ‘smiling curve’ above (to the left and 
right-hand sides) is no guarantee of success in the next 10 
years. Changing requirements, desires and circumstances 
will impose on all stakeholders in the building process a 
need for continuous transformation. Not adapting means 
possibly being replaced by competitors who have contin-
ued evolving.

McKinsey’s June 2020 report on ‘The next normal in 
construction’ states that this evolution will see a re-
distribution of as much as 45% of the value across the 
construction value chain. If that figure is correct, it is 
highly significant: industrialisation will lead to a series of 
mergers and acquisitions, redistributing nearly half of the 
profit pool. This strategic topic has been selected for an 
additional BBRI workshop in 2021 and will be documented 
in a similar way.

The impact of the new business models (‘the smiling 
curve’) and the high investment costs in technology, 
facilities and skilled workforce will steer business strat-
egies towards either specialisation or consolidation and 
integration

(1)  Although a high degree of digital maturity will generally 
be standard, the front runners with the highest degrees 
of digital intensity will have competitive advantages. 
This strategy comes with a high level of investment. 
Two strategies seem possible for the sector:
•  Specialisation in target niches with high added value 

and less competitors can be a winning strategy. 
This might mean specialising in certain projects like 
luxury dwellings, hospitals, schools, retrofitting or 
monuments, or specialising in specific construction 

techniques requiring special knowhow and facilities. 
Specialisation also brings risks compared to a more 
diverse portfolio, which would be less vulnerable 
during cyclical crises.

•  Integration and inclusion is the other strategy. 
Companies will move to control and include all the 
major activities with added value in order to main-
tain a significant profit share in the overall value of a 
project, recouping possible losses in income due to 
progress along the ‘smiling curve’. This will require 
specialist knowhow, technology and facilities to deal 
with this expected growth in complexity and clients’ 
requirements. 

(2)  The internationalisation of business also seems 
inevitable. Greater standardisation will eliminate ge-
ographic barriers. The move towards assembly allows 
for shorter periods on the construction site, enabling 
companies to compete for high-value projects abroad. 
This provides larger markets, but also easier access to 
the Belgian market for foreign competitors.

(3)  Size and the ability to adapt:
•  Large and mid-sized companies are not necessarily 

the front runners. They may have the financial means 
to attract a highly skilled workforce, but they also 
face inertia when it comes to transforming their larger 
organisations and workforces. 

•  Small, high-tech companies can find it easier to inno-
vate and adapt to new ways of working, but might not 
have the financial means to do so. It is unclear how 
wide the gap between the front runners and followers 
will be. 

•  A major question is how existing very small, often 
low-tech SMEs will cope with this digital revolution. 
Will they be able to pick the ‘digital fruit’? Are the 
tools sufficiently easy to use (“plug & play”), afforda-
ble, and suited to their work? Will they adapt in time? 
Will they attract a sufficiently digitally skilled work-
force or be able to retrain existing staff?

Those companies that have not attained the bare mini-
mum of digital maturity will disappear or be reduced to 
performing niche tasks, such as small-scale retrofitting or 
special subcontracting work.
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Impact on human resources

As digital skills become very important, construction will need to invest seriously in human resources in order to compete with 
other sectors and attract people with digital expertise. At the same time, shortages of traditionally skilled workers are expected. 
Digitalisation will assist the workforce with knowhow, security and digitally operated engines.

There will be a skills shift toward digital expertise, 
combining building knowledge and software skills, in all 
sectors of the construction world. This will apply to almost 
all skilled people working in the sector, perhaps led by a 
newly created, high-profile ‘Chief Digital Officer’ role. 

The construction sector will have to compete for these 
digitally skilled workers against other industries, which 
will need the same type of workers. Our sector will have 
no choice: not digitising is not an option. Being attractive 
means major investment in human resources, the contin-
uous training of the workforce and constantly staying alert 
so as not to lose skilled, digital workers.

At the same time, the construction sector will be con-
fronted with shortages of traditionally skilled workers 
due to retirement and the drying up of migration streams 

for workers from southern and eastern Europe. This will 
reinforce the need for new construction methods via build-
ing industrialisation, robotisation and assembly, which 
require a smaller workforce.

Digitalisation has an investment aspect both financially 
and in terms of training, but it also plays a very beneficial 
role, helping make work workable. The concentrated digi-
tal knowhow and tools will function as a ‘second brain’, a 
personal assistant for our workforce – far beyond the help 
we already know and receive from our smartphones. Plug 
& play software and tools should make these benefits 
increasingly accessible for all. Augmented reality will allow 
major advances in (re)training and assisting the workforce. 
Digitally operated equipment, robots and security systems 
will make the sector less dull, dirty and dangerous. 

ferent to one another. We are already seeing software 
companies provide for this encoding of knowhow.

(4)  The development of cyberphysical systems that mo-
bilise additive manufacturing, drones and robots will 
have reached maturity. Disruptive, innovative systems 
can help build industrialisation – off-site and modular 
manufacturing in climate-controlled and robotised 
factories – and construction sites can act as mobile 
factories.

(5)  The development of new construction techniques and 
materials can result from all this, or be initiated by 
more traditional research methods. This will of course 
have an impact on construction and the development 
of the above-mentioned tools. 

Thus R&D will be essential in construction industry com-
petition. Even if larger companies have greater means to 
invest in R&D, they will have to work with other, smaller 
companies. Cocreation will be a necessary means of opti-
mising their collaboration. BBRI has a major role to play in 
reinforcing larger companies’ individual research efforts, 
and in facilitating and empowering this cocreation. Last 
but not least, the collective research centre faces a major 
challenge: assisting the smaller companies with the digital 
transformation through research, training, the develop-
ment of tools and digital ecosystems. 

Increase research and development: 

The exponential technological evolution expected within the sector, the new normal in 2030, could be strongly influenced by 
disruptive innovations. R&D will become a strategic activity. 

1 McKinsey & Company, ‘The next normal in construction: How disruption is reshaping the world’s largest ecosystem’

We expect to see disruptive action leading to digital 
innovation that will solve some of the sector’s produc-
tivity problems. McKinsey & Company points out: “All of 
the players in the construction value chain will need to 
develop their strategies for dealing with or leading dis-
ruption. This is especially true for engineering and design, 
materials distribution and logistics, general contracting, 
and specialised subcontracting, all of which are likely to 
face commoditisation and decline shares of value for parts 
of their activities 1”.

New technology knowhow and insights can provide a 
disruptive advantage:
(1)  Innovation breakthroughs finally overcome the tradi-

tional challenges of construction
•  applying the know-how accumulated from project to 

project
•  computer tools that cope with site variability
•  cyberphysical systems that mobilise additive manu-

facturing, drones and robots.

(2)  Major work on the development of standardisation will 
have created a new landscape of technological possi-
bilities and an environment for disruptive advantages. 
Within 10 years, standardisation work on issues such 
as collaboration, information delivery specifications, 
data dictionaries and Open BIM will need to produce 
well-integrated, intertwined information streams con-
necting all the actors in the ecosystem, including the 
supply industry and the sector itself. All kinds of ap-
plications and innovations will then become possible, 
such as platforms and SaaS. 

(3)  Major challenges to our society like climate change, 
sustainability and changing customer requirements 
will boost research and new knowledge. Together with 
existing knowhow, these will be encoded in advanced, 
sometimes disruptive software which improves on ex-
isting knowledge of design, construction efficiency and 
expected customer needs. Software and data acquisi-
tion will be able to capture accumulated knowhow from 
project to project and apply it so we can learn from and 
optimise future projects, even where these are very dif-
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6. Executive summary
6.1. English version Executive summary

The introduction of BIM technology really has brought about a 4th industrial revolution in the construction sector: Construction 
4.0. BIM technology goes hand in hand with – and is linked to – other technologies such as big data and data analysis, artificial 
intelligence, robotics, modern construction and production methods, additive manufacturing, software as a service (SAAS), ser-
vitisation, the Internet of Things, reality capture, augmented and virtual reality, smart buildings and cities and blockchain… All 
these technologies provide enablers with great potential for making significant steps forward in other areas such as green and 
sustainable developments.

(Industrial) revolutions are usually fickle and exponential 
and as such more difficult to predict. As the Vision Com-
mittee of the BBRI, we have tried to identify the driving 
forces behind the digital transformation within construc-
tion, to what extent technology is likely to have evolved by 
2030, what effect this may have on business models in the 
construction sector and also what impact this will have on 
the evolution of HR requirements and skills required with-
in our industry. Last but not least, we have also investigat-
ed the collective investments that need to be made in R&D 
in order to support the proposed developments.

(1) DRIVERS FOR CHANGE: 

Construction 4.0 technology will evolve quickly 
over the next 10 years, taking account of the 
changing market conditions 

Increasing customer expectations and demands and 
changing attitudes in society, sustainability requirements 
as a result of the climate crisis and health and safety 
performance considerations: all these circumstances will 
lead to projects becoming increasingly complex and the 
need to adopt a holistic technological approach. We can 
therefore predict that a two-part transformation will take 
place which will combine ‘green’ and ‘digital’ and make 
projects truly people-oriented. The sector will be faced 
with a lack of skilled labour on all levels as well as scarce 
and increasingly expensive building materials. This in turn 
will drive the evolution towards automation and a need for 
major optimisation. In order to remain affordable, project 
and operating costs will have to be further limited. Tech-
nology will therefore have to find solutions to the known 
current shortcomings in productivity and innovation.

(2) TECHNOLOGICAL PROGRESS: 

After 10 years of ongoing development, Con-
struction 4.0 technology will be extremely 
advanced and generally used throughout the 
sector. In 2030, it will become the new norm for 
companies, regardless of their size or market: 
i.e. both for design, supply and implementation 
on site.

BIM models – ‘digital twins’ – and linked databases will 
become a nerve centre for all construction processes. 
Real-time data will become crucial as parameters for sup-
porting the decision-making process. Major design and 
engineering processes will become digitised, enabling de-
signs to be holistically optimised in terms of performance 
and the use of materials. Software – and in particular 
AI applications – will be developed in order to improve 
the control of the construction process and the dynamic 
management thereof. All kinds of sensors, 3D images, 
permanent communication with employees and machines 
which provide real-time data will enable us to constantly 
track and evaluate the progress of works and deviations 
from our goals. ‘Structured data will become the new gold’ 
and will also be the source of knowhow which, with the 
help of AI and other applications, will help to increase 
productivity. The ownership of data and access to data 
will present major problems for us. In 2030, the industry 
will be accompanied by digitally integrated construction 
eco-systems and platforms that will generate a new form 
of collaboration and new markets.

(3) CHANGING BUSINESS MODELS:

By 2030, the core of the construction process will 
have shifted from ‘builders’ to ‘construction in-
stallers’ of optimised industrialised components.

Due to the emergence of a ‘manufacturing mentality’ 
and with the help of Construction 4.0 technology such as 
robots, intense platformisation, communication and data 
flows, industrialisation will extend further than the current 
off-site production for the purpose of manufacturing highly 
customised and specialised products.

The new driving forces for change will create opportunities 
for new aspects and technologies with a high added value.

New players will redefine the contours of the construction 
sector and absorb part of the construction value generat-
ed. But everyone, including the newer technology players, 
will have to continuously adapt and reinvent themselves. 
There will be more emphasis on both design and (pre-)
fabrication as well as maintenance and servicing.

The internationalisation of business, the impact of new 
and changing business models and the high costs of 
investment in technology, facilities and skilled labour will 
push business strategies towards specialisation and/or 
sustained integration.

Transformation may be easier for smaller technology-ori-
ented players than for bigger companies. However, the 
main concern is how to involve the smaller traditional 
companies in the digital transformation required.

(4) IMPACT ON HUMAN RESOURCES AND COMPE-

TENCES REQUIRED: 

As digital skills become extremely important, 
serious investments in training and human 
resources will be required. 

A shortage of traditionally trained workers is expected, 
which will lead to the need for increased industrialisation. 
Digitisation will help construction workers with knowhow, 
security and digitally controlled machines so that their 
skills and competences will have to be reoriented. Any 
gaps in knowledge and expertise will also have to be duly 
taken into account.

(5) INCREASING IMPORTANCE OF RESEARCH & 

DEVELOPMENT: 

As technology evolves within the sector, R&D will 
become more of a strategic activity than ever. 

In 2030, the new normal may be strongly influenced by 
disruptive innovations. Even if bigger companies have the 
means to invest in R&D themselves, they will still have 
to collaborate with other smaller companies. Co-creation 
is necessary in order to optimise their collaboration. 
The BBRI will play an important role in strengthening 
the individual research efforts of bigger companies and 
facilitating and strengthening that co-creation. Finally, the 
BBRI – as a collective research centre – is faced with the 
major challenge of assisting and guiding smaller business-
es through the digital transformation process: training and 
the development of tools and digital eco-systems tailored 
to the target group will be an essential part of this.
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6.2. Nederlandse versie Executive summary

De introductie van de BIM-technologie heeft echt een 4e industriële revolutie in de bouwsector teweeggebracht: ‘Bouw 4.0’. 
BIM-technologie gaat gepaard en is verbonden met andere technologieën zoals big data en data-analyse, kunstmatige intelli-
gentie, robotica, moderne constructie- en productiemethoden, additieve fabricage, software as a service (SAAS), servitisation, 
internet of things, reality capture, augmented & virtual reality, slimme gebouwen en steden en blockchain… Al die technologieën 
bieden als “‘etaleren’ een groot potentieel voor belangrijke sprongen voorwaarts op andere vlakken, zoals groene en duurzame 
ontwikkelingen.

(Industriële) revoluties zijn meestal wispelturig en 
exponentieel en als zodanig moeilijker te voorspellen. 
Als Visiecommissie van het WTCB hebben we trachten te 
achterhalen wat de drijvende krachten achter de digitale 
verandering binnen de bouw zijn, in welke mate de tech-
nologie wellicht geëvolueerd zal zijn tegen 2030, hoe dit 
van invloed kan zijn op bedrijfsmodellen in de bouwsector 
en ook welke impact dit zal hebben op de evolutie van de 
HR-behoeften en gewenste vaardigheden in onze branche. 
Last but not least hebben we ook nagegaan welke collec-
tieve investeringen in O&O nodig zijn om de vooropgestel-
de evoluties te ondersteunen.

(1) DRIVERS VOOR VERANDERING: 

Bouw 4.0 – technologie zal de komende 10 jaar 
snel evolueren, rekening houdend met de wijzi-
gende marktomstandigheden 

Toenemende verwachtingen en eisen van klanten en ver-
anderende opvattingen in de samenleving, duurzaamheid-
seisen als gevolg van de klimaatcrisis, overwegingen met 
betrekking tot gezondheids- en veiligheidsprestaties: die 
omstandigheden dragen er allemaal toe bij dat projecten 
steeds complexer worden en een holistische technolo-
gische benadering vereisen. Het is dan ook voorspelbaar 
dat er een tweeledige transformatie zal plaatsvinden die 
‘groen’ en ‘digitaal’ verbindt en projecten echt mensgeri-
cht maakt. De sector zal geconfronteerd worden met een 
gebrek aan geschoolde arbeidskrachten op alle niveaus 
en met schaarse en steeds duurdere bouwmaterialen. 
Dit zal dan weer de evolutie naar automatisering en een 
nood voor doorgedreven optimalisatie aanzwengelen. Om 
betaalbaar te blijven, zullen de project- en operationele 
kosten verder beperkt moeten blijven. De technologie 
zal daarom oplossingen moeten vinden voor de bekende 
huidige tekortkomingen op het gebied van productiviteit 
en innovatie.

(2) TECHNOLOGISCHE VOORUITGANG: 

Na 10 jaar van verdere ontwikkelingen zal de 
Bouw 4.0-technologie zeer geavanceerd zijn en 
in de hele sector algemeen worden toegepast. 
In 2030 wordt het de nieuwe norm voor bedri-
jven, ongeacht hun grootte of markt; d.w.z. 
zowel bij ontwerp, toelevering als uitvoering op 
de werf.

BIM-modellen – ‘digital twins’ – en gekoppelde databases 
zullen een zenuwcentrum worden voor alle bouwproces-
sen. Realtime gegevens worden cruciaal als beslissing-
sondersteunende parameters. Grote ontwerp- en engi-
neeringprocessen zullen worden gedigitaliseerd, waardoor 
holistisch geoptimaliseerde ontwerpen op het vlak van 
prestaties en materiaalgebruik mogelijk worden. Er zal 
software en in het bijzonder AI-toepassingen ontwikkeld 
worden om de beheersing van het bouwproces en het 
dynamisch beheer ervan te vergroten. Allerlei sensoren, 
3D-beelden, permanente communicatie met de werk-
nemers en machines die realtime gegevens aanleveren, 
zullen ons toelaten om het verloop van de werken en de 
afwijkingen van onze doelstellingen constant op te volgen 
en te evalueren. ‘Gestructureerde data worden het nieuwe 
goud’ en zullen bovendien de bron zijn van knowhow, die 
met behulp van AI en andere toepassingen zal bijdra-
gen tot een productiviteitsverhoging. De eigendom van 
gegevens en de toegang ertoe zullen ons voor specifieke 
problemen stellen. In 2030 zal de industrie vergezeld 
gaan van digitaal geïntegreerde bouw-ecosystemen en 
platforms die een nieuw soort samenwerking en nieuwe 
markten zullen genereren.

(3) BEDRIJFSMODELLEN VERANDEREN:

Tegen 2030 verschuift de kern van het bou-
wproces van ‘bouwers’ naar ‘bouwmonteurs’ 
van geoptimaliseerde, geïndustrialiseerde 
componenten.

Dankzij de opkomst van een ‘fabricagementaliteit’ en met 
behulp van Bouw 4.0-technologie zoals robots, intense 
platformisering, communicatie en gegevensstromen, zal 
de industrialisatie verder reiken dan de huidige off-site 
productie om zeer aangepaste en gespecialiseerde pro-
ducten te fabriceren.

De nieuwe drijvende krachten voor verandering zullen 
mogelijkheden creëren voor nieuwe aspecten en technolo-
gieën met een hoge toegevoegde waarde.

Nieuwe spelers zullen de contouren van de bouwsector 
hertekenen en een deel van de gegenereerde bouwwaarde 
absorberen. Maar iedereen, ook de nieuwere technol-
ogiespelers, zullen zich continu moeten aanpassen en 
heruitvinden. Er zal meer nadruk komen te liggen op zowel 
ontwerp en (pre-)fabricage als onderhoud en service.

De internationalisering van het bedrijfsleven, de impact 
van nieuwe en veranderende bedrijfsmodellen en de 
hoge investeringskosten in technologie, faciliteiten en 
geschoolde arbeidskrachten zullen bedrijfsstrategieën in 
de richting van specialisatie en/of doorgedreven integratie 
duwen.

Transformeren kan dan wel gemakkelijker zijn voor 
kleinere, technologiegerichte spelers dan voor grotere 
bedrijven. De grootste zorg is evenwel hoe de kleinere, 
traditionele bedrijven betrokken kunnen worden bij de 
noodzakelijke digitale transformatie.

(4) IMPACT OP HUMAN RESOURCES EN VEREISTE 

COMPETENTIES: 

Aangezien digitale vaardigheden erg belangrijk 
worden, zullen serieuze investeringen in opleid-
ing en human resources nodig zijn. 

Er wordt een tekort aan traditioneel geschoolde arbeid-
skrachten verwacht, waardoor meer industrialisering zich 
zal opdringen. Digitalisering zal de bouwvakkers helpen 
met knowhow, beveiliging en digitaal bediende machines, 
zodat hun vaardigheden en competenties moeten worden 
geheroriënteerd. Er zal terdege rekening moeten worden 
gehouden met eventuele lacunes in kennis en kunde.
(5) TOENEMEND BELANG VAN ONDERZOEK & 

ONTWIKKELING: 

Naarmate de technologie binnen de sector evol-
ueert, zal R&D meer dan ooit een strategische 
activiteit worden. 

Het nieuwe normaal in 2030 kan sterk worden beïnvloed 
door disruptieve innovaties. Ook al hebben grotere bedri-
jven de middelen om zelf in R&D te investeren, toch zullen 
ze met andere, kleinere bedrijven moeten samenwerken. 
Co-creatie is nodig om hun samenwerking te optimaliser-
en. Het WTCB speelt een belangrijke rol bij het versterken 
van de individuele onderzoeksinspanningen van grotere 
bedrijven en het faciliteren en versterken van deze co-cre-
atie. Tot slot staat het WTCB als collectief onderzoekscen-
trum voor de grote uitdaging om de kleinere bedrijven in 
de digitale transformatie te begeleiden en ze de weg te 
wijzen: opleidingen en ontwikkeling van tools en digitale 
ecosystemen op maat van de doelgroep zullen hierbij 
essentieel zijn.
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6.3. Version française du résumé

L’introduction de la technologie BIM a véritablement engendré une quatrième révolution industrielle dans le secteur de la con-
struction : la « Construction 4.0 ». La technologie BIM est liée et connectée à d’autres technologies telles que le big data et l’ana-
lyse des données, l’intelligence artificielle, la robotique, les méthodes modernes de construction et de production, la fabrication 
additive, le logiciel en tant que service (SAAS), la servitisation, l’internet des objets, la capture de la réalité, la réalité virtuelle ou 
augmentée, les bâtiments et les villes intelligents et même la blockchain... Toutes ces technologies facilitent un grand potentiel 
d’avancées significatives dans d’autres domaines, tels que ceux associés au développement durable et au green deal.

Les révolutions (industrielles) sont généralement ca-
pricieuses et exponentielles et dès lors plus difficiles à 
prévoir. En tant que Comité de vision du CSTC, nous avons 
cherché à identifier les moteurs du changement numéri-
que dans le secteur de la construction, l’ampleur de 
l’évolution de la technologie à l’horizon 2030, l’incidence 
éventuelle sur les modèles d’entreprise dans le secteur de 
la construction ainsi que sur l’évolution des besoins en RH 
et des compétences souhaitées dans notre secteur. Enfin, 
nous avons également examiné quels sont les investisse-
ments collectifs en R&D nécessaires pour soutenir les 
évolutions envisagées.

(1) LES MOTEURS DU CHANGEMENT : 

Construction 4.0 - la technologie évoluera rapi-
dement au cours des dix prochaines années, 
compte tenu de l’évolution des conditions du 
marché 

Les attentes et les exigences croissantes des clients, 
l’évolution des comportements dans la société, les 
exigences en matière de durabilité résultant de la crise 
climatique, les considérations de performance en matière 
de santé et de sécurité : toutes ces conditions contribuent 
à rendre les projets de plus en plus complexes et à exiger 
une approche technologique globale. On entrevoit dès 
lors une double transformation qui associera le « vert » 
et le « numérique » et orientera réellement les projets sur 
l’humain. Le secteur devra faire face à une pénurie de 
main-d’œuvre qualifiée à tous les niveaux. Il sera égale-
ment confronté à un pénurie de certains matériaux de con-
struction plus rares et toujours plus chers. Cette situation 
entraînera à son tour une évolution vers l’automatisation 
et un besoin d’optimisation approfondie. Pour rester 
abordables, les coûts de projet et les coûts opérationnels 
devront encore être réduits. La technologie devra donc 
permettre des solutions pour pallier les lacunes actuelles 
connues en matière de productivité et d’innovation.

(2) PROGRÈS TECHNOLOGIQUE : 

Après 10 ans de développements continus, les 
technologies associées à la Construction 4.0 
seront très évoluées et largement utilisées dans 
tout le secteur. D’ici 2030, ce sera la nouvelle 
norme pour les entreprises de toutes tailles et 
de tous marchés, tant au niveau de la concep-
tion, de la fourniture que de l’exécution sur 
chantier.

Les modèles BIM – « jumeaux numériques » – et les bases 
de données liées deviendront le centre névralgique de 
tous les processus de construction. Les données en temps 
réel deviennent cruciales en tant que paramètres d’aide à 
la décision. Les conséquents processus de conception et 
d’ingénierie seront numérisés, ce qui permettra d’opti-
miser les conceptions de manière globale en termes de 
performances et d’utilisation des matériaux. Des logiciels, 
et en particulier des applications d’intelligence artifi-
cielle (IA), seront développés pour accroître le contrôle 
du processus de construction et sa gestion dynamique. 
Une série de capteurs, d’images 3D, de communication 
permanente avec les employés et de machines fournissant 
des données en temps réel nous permettront de suivre et 
d’évaluer en permanence l’avancement des travaux et les 
écarts par rapport aux objectifs. « Les données structurées 
deviennent la nouvelle richesse » et seront en outre la 
source d’un savoir-faire qui, avec l’aide de l’IA et d’autres 
applications, permettra d’accroître la productivité. La 
propriété des données et leur accès nous poseront des 
problèmes spécifiques. À l’horizon 2030, le secteur sera 
assorti d’écosystèmes et de plateformes de construction 
numériques intégrés qui généreront un nouveau type de 
collaboration et de nouveaux marchés.

(3) CHANGEMENTS DANS LES MODÈLES D’ENTRE-

PRISE :

D’ici 2030, le cœur du processus de construc-
tion passera des « constructeurs » aux « assem-
bleurs» de composants optimisés et industrial-
isés pour la Construction.

Grâce au développement d’une mentalité orientée vers la 
« fabrication digitalisée » et avec l’aide de la technologie 
Construction 4.0 comme les robots, une intensification 
de la plateformisation, et les flux de communication et 
de données, l’industrialisation s’étendra plus largement 
que la production hors site actuelle pour fabriquer des 
produits hautement adaptés et spécifiques.

Les nouveaux moteurs du changement créeront des oppor-
tunités pour de nouvelles applications et technologies à 
haute valeur ajoutée.

De nouveaux acteurs vont redessiner les contours du sec-
teur de la construction et absorber une partie de la valeur 
de construction générée. Mais tout le monde, y compris 
les acteurs des nouvelles technologies, devra s’adapter et 
se réinventer en permanence. L’accent sera davantage mis 
aussi bien sur la conception et la (pré)fabrication que sur 
la maintenance et le service.

L’internationalisation des entreprises, l’incidence des 
modèles d’entreprise à la fois nouveaux et changeants, les 
coûts d’investissement élevés dans la technologie, les in-
stallations et dans une main-d’œuvre qualifiée pousseront 
les entreprises vers la spécialisation et/ou une intégration 
plus poussée.

La transformation peut alors s’avérer plus facile pour les 
acteurs de plus petite taille, orientés vers la technologie, 
que pour les plus grandes entreprises. La préoccupation 
majeure, cependant, est de savoir comment faire partici-
per les petites entreprises traditionnelles à cette transfor-
mation numérique nécessaire.

(4) INCIDENCE SUR LES RESSOURCES HUMAINES 

ET COMPÉTENCES REQUISES : 

Vu l’importance qu’ont pris les compétences 
numériques, de sérieux investissements dans 
la formation et les ressources humaines seront 
nécessaires. 

On s’attend à une pénurie de main-d’œuvre traditionnelle 
qualifiée, ce qui contraindra à une plus grande industri-
alisation. La numérisation assistera les travailleurs de la 
construction par le partage du savoir-faire, la sécurisation 
des activités ou encore grâce à des équipements spéci-
fiques comme les machines à commande numérique, ce 
qui entraînera la nécessité de développer de nouvelles 
compétences. Il conviendra de tenir dûment compte des 
éventuelles lacunes qui pourraient apparaître à ce sujet.

(5) IMPORTANCE CROISSANTE DE LA RECHERCHE 

ET DU DÉVELOPPEMENT : 

À mesure que la technologie évolue dans le 
secteur, la R&D deviendra plus que jamais une 
activité stratégique. 

La nouvelle normalité en 2030 pourrait être fortement 
influencée par des innovations de rupture. Même si les 
grandes entreprises disposent des ressources nécessaires 
pour investir elles-mêmes dans la R&D, elles devront 
toujours collaborer avec d’autres entreprises plus petites. 
La cocréation est nécessaire pour optimiser cette coopéra-
tion. Le CSTC joue un rôle important dans le renforcement 
des efforts de recherche individuels des grandes entre-
prises, ainsi que dans l’organisation et le renforcement de 
cette cocréation. Enfin, en tant que centre de recherche 
collectif, le CSTC est confronté au défi majeur de guider les 
petites entreprises dans leur transformation numérique et 
de leur montrer la voie : la formation et le développement 
d’outils et d’écosystèmes numériques adaptés au groupe 
cible seront essentiels à cet égard.
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INVITED SPEAKER – KEYNOTE

Tom Willemen graduated from KU Leuven in 1998 as a civil engi-
neer specialising in structural engineering. Today he is CEO of Wil-
lemen Groep, a family-owned Belgian construction group familiar 
with many segments of the construction market such as buildings, 
civil engineering, road construction, special techniques, founda-
tions and real estate development. Willemen Groep is active in 
Belgium, in neighbouring countries and in Morocco. The group has 
2,200 employees and achieves an annual turnover of approximate-
ly €800 million. Tom also sits on a number of advisory boards and 
boards of directors, including at COPRO, Federale Verzekering/
Assurance and ADEB-VBA; he also chairs the BBRI Vision Com-
mittee. In addition to his operational tasks, he is mainly concerned 
with innovation in the construction industry and how digitalisation 
and new technologies such as drones, wearables, virtual and aug-
mented reality and AI can help people in the construction industry 
to carry out construction projects better and more efficiently.

Stefan Boeykens works as Senior Innovation and BIM Manager 
at D-Studio, a BIM consultancy and development company in 
Mechelen. He is also a guest lecturer in the Department of Archi-
tecture at KU Leuven. He is strongly motivated by the interesting 
mix of research, education, practice and technology that comes 
with BIM.

Shirley A. Elprama is a Senior Researcher. In her research, she 
applies a user-centred approach. She wants to influence how tech-
nology is shaped, based on the needs of users (whether these are 
surgeons, older adults, children, physiotherapists or others). She 
has lots of experience with a range of different (living lab) methods 
and tools. She mainly works on robots, but is interested in all kinds 
of technology.
Shirley has been working at IMEC-SMIT-Vrije Universiteit Brussel 
since 2011 with a masters in Human-Technology Interaction (Ein-
dhoven University of Technology, 2011). Currently, she is working 
on the EU project SOPHIA where she investigates the workers’ 
acceptance of collaborative robots and exoskeletons. In COLL-
WORK, she works with her IMEC and FlandersMake colleagues to 
show companies the potential of collaborative robots.
Shirley previously worked on the imec.icon RoboCure project (us-
ing robots for diabetes education and for working with children 
(2017-2019). She also worked on imec.icon WONDER, using ro-
bots for older adults with dementia (2015-2017). In ClaXon (2014-
2016), she researched collaborative robots in manufacturing and 
conducted field research at Audi Brussels, such as interviewing 
workers about their attitudes towards using robots, thus involving 
these workers in shaping the technology.

Kris Van de Voorde is Innovation Programme Manager at IMEC. 
With a focus on clusters and transitions, he initiates and supports 
projects relating to industry 4.0 and the circular economy.
He holds a master’s degree in electrical engineering (Ghent Univer-
sity), a third degree in industrial management (KU Leuven) and an 
MBA (Vlerick Business School).

Kevin Dethier has been Co-Chief Executive Officer of Bouwbedrijf 
Dethier since 2012. He has a master’s degree in Real Estate from 
Antwerp Management School. His construction company spe-
cialises mainly in larger projects such as schools, apartment and 
industrial buildings, offices, social housing and public buildings. 
Started in 1947 as a one-man business, the company has grown 
and flourished. It now has a permanent core of 135 employees 
plus a large network of supply companies and partners. 

Françoise Elaerts has been BIM manager at Thomas & Piron Bâ-
timent since 2018. Since 2019, she has also worked as a BIM 
Training Coordinator at the IFAPME Liège-Huy-Verviers centre. 
Since 2020, she has been Manager of Digital Transformation at 
Thomas-Piron Bâtiment. She was an architect for 15 years and in 
2010 took on the role of reception, planning and progress manager 
at the NATO site for SNC Lavalin as part of the site supervisory 
team. Her responsibilities included implementing digital process-
es (platform, tablets) for surveillance teams. She then completed 
her assignment as Project Manager until 2018. She also provided 
quantity control and progress reporting via BIM models and the 
BIM account.

Dieter Froyen is Head of Construction Work Preparation and BIM 
Manager at Willemen Construct. Willemen Construct designs and 
builds, or renovates, all kinds of buildings in the most diverse sec-
tors. As a building partner, the company makes it a point of honour 
to deliver the highest possible quality within the set budget and 
timing. BIM and Lean are trusted tools in achieving this. For years, 
Dieter and his BIM team have tried to promote the use of BIM in 
Belgium through open knowledge sharing. As chairman of the Dig-
ital Construction Cluster and member of various working groups, 
Dieter promotes the application of ‘Open BIM’ principles as the 
way to more, better collaboration. 
 

Alain Waha is the co-founder of Cogital and leads the Ventures and 
Digital Strategy services. In this role, Alain works for BuroHappold 
to roll out BIM and implement technology initiatives. He combines 
this activity with incubating companies in #proptech and #build-
tech. Alain is regularly invited to speak at digital transformation and 
industry events such as BUILTWorlds, BILT and AutoDesk Uni-
versity. Alain also sits on a number of advisory boards, including 
the HS2 BIM Advisory Panel, Helix, 3Drepo and Xinaps, and the 
Building Venture Investment network. Alain joined the construction 
industry in 2008 after a career in aerospace and automotive. In the 
AEC sector, he has held positions as CEO of both the VC-backed 
company Atlas Industries and Satellier Inc. His experience spans 
the AEC supply chain across Europe, the US and Asia.
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Bart Janssens does not like ‘business as usual’ and likes to combine 
the theoretical analysis needed for renewal and change with putting it 
into practice. He began his career as Director of the Engineering Depart-
ment of Franki Construct. Then, as Director of Business Transforma-
tion for Willemen Group, he developed and implemented digitalisation, 
process innovation, knowledge management and Lean methodology 
for construction projects. Now, as CEO of Franki Construct, he is busy 
pouring all those insights he has gained into a construction company 
for the future. He strongly believes that the construction sector is too far 
removed from current developments in technology and society, and he 
is not prepared to sit back and let this situation continue.

Wilfried Verachtert graduated in information science at the Free Uni-
versity of Brussels. He began his career as a researcher on parallel 
programming languages at the University. He then joined a spin-off 
software company MediaGenix as partner & CTO. He joined IMEC 
as Group Director for Digital Components 14 years ago. Seven years 
later, he co-launched – and became the director of – the Exascience 
Life Lab, a collaboration between IMEC, Intel, Janssen Pharmaceu-
ticals and Belgium’s six Flemish universities, to do applied research 
on high-performance computing for life sciences. Since 2018 he has 
been Principal Member of the Technical Staff (PMTS) for data and AI 
at IMEC, working on a longer-term vision for data and AI.

Jean-Pierre Liebaert is Director-coordinator of the study de-
partments of the Construction Confederation. These ensure the 
smooth running of the organisation and represent the interests of 
15,400 affiliated contractors. This representation of interests takes 
place at both national and European level. For him, it is very im-
portant to note that to be active in the construction industry, you 
must have the right professional qualifications. If newcomers do 
not have the right knowledge, the risks are considerable: both for 
the contractor and for the consumer.

Benoit Parmentier is a civil engineer in construction, having grad-
uated from UCLouvain in 1998. After years being in charge of the 
Structures Department at BBRI, he is now Strategy & Innovation 
coordinator there, in charge of synchronising the needs and op-
portunities of the different stakeholders in the construction sector, 
particularly around the theme of digital construction. He is passion-
ate about technological innovation, be it large-scale 3D printing, 
robotics, drones, IoT or other AR/VR applications for construction.

Bruno Schröder graduated as an engineer in 1982, sent his first email via 
the internet in 1985 and is one of the ten people who decided to create 
the .be domain on the internet at the end of the 1980s. He also set up 
the three Microsoft Innovation Centers in Flanders, Wallonia and Brus-
sels. Besides his current role as Technology Officer at Microsoft Belux, 
he is President of the Board of CETIC, a Belgian interuniversity IT re-
search centre, and is Vice President of the Brussels and Wallonia Micro-
soft Innovation Centers. He was a member of A. De Croo’s Digital Minds 
advisory board and the Walloon Region Conseil du Numérique. Starting 
in 2011, he worked on the security and confidentiality of the cloud, on 
the prudential rules for use of the public cloud by regulated financial en-
tities, on European data confidentiality and on the concept of the future 
data economy. He pays particular attention to ethical concerns, fairness 
and adequacy in socially critical use cases of technology such as health 
care, education or social services. He is an avid follower of how technol-
ogy transforms our lives, our organisations and the way we work.

François Lederer is responsible for BIM, Digitalisation and Sustain-
ability at BESIX. He joined BESIX in 2002 as a Project Manager for 
international projects, and continued in this role for seven years. 
He then moved on to become Deputy Programme Manager for 
ERP and held this position for 2 years. In 2011 he founded his own 
company, specialising in sustainable buildings (energy efficiency, 
bio-construction, natural materials etc.). One of his roles was as 
Production Manager for TimberTeam SA. In 2018 he obtained a 
postgraduate degree, studying BIM at UCLouvain. Since January 
2019, he has been back at BESIX as Head of BIM, Digital and 
Sustainable Solutions.

Bart Ingelaere is a civil engineer and has been working at BBRI 
for 31 years. Most of his career, he has been working in the field 
of Building Acoustics & Vibrations where he was also first con-
fronted with BIM-technology. He started the Cluster BIM, now con-
tinued by the CLUSTER Digital Construction. In both directions, 
he is the liaison officer between CEN/TC 442 (BIM) and CEN/TC 
126 (Acoustics) and the convener of the WG 12 (BIM) of the last 
CEN-commission. He is Director of Information and Management 
Techniques and Deputy Director-General.

Marisa Moens (BAM) is Digital Business Partner at BAM Belgium. NV 
Royal BAM Group is one of the largest construction companies in 
Europe. Public and private clients can call on their expertise in rail and 
road works, tunnel and bridge construction, industrial, residential, of-
fice and mixed-use projects. Marisa obtained a master’s degree in 
Civil Engineering and Architecture from KU Leuven in 2006. In 2016, 
she launched BIM Services in the company to support projects with 
virtual construction and managing project information. As Head of 
Digital Construction, she established an Excellence Centre for the 
Belgian BAM companies. In her current role as Digital Business Part-
ner, her focus is on ensuring the realisation of the digital strategy. 

Niki Cauberg is a civil engineer and coordinates the BBRI’s Digital 
Construction department, with a focus on BIM and industrialisa-
tion and all the associated digital tools. He has been active at the 
BBRI since 2003, with a focus on applied research themes relating 
to concrete technology, construction mechanics, industrialisation 
and digitalisation. He also has more than ten years’ experience 
with activities which add value, advising individual companies and 
starting up a large number of R&D projects for companies both 
large and small.

Öztürk Taspinar is Partner for Digital at KPMG Belgium. As a Dig-
ital Consultant he has extensive experience in managing complex 
programmes in both the public and private sectors. He focuses on 
helping organisations navigate towards measurable results. Öztürk 
is fascinated by challenges that require dealing with volatility and 
uncertainty. He is passionate about #innovation #ecosystems, with 
an emphasis on emerging technologies. 
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