Civil Engineering
Volume 176 Issue 2 May 2023
https://doi.org/10.1680/jcien.2023.176.2.51

Time to get serious about digitalisation of the built environment

Enzer

ICE Publishing: All rights reserved

of the built environment

GUEST EDITORIAL: MARK ENZER |Ce Publishing

Time to get serious about digitalisation

Mark Enzer, strategic advisor at Mott MacDonald, visiting professor at the University of Cambridge
and former director of Centre for Digital Built Britain, says civil engineers need to accelerate
digitalisation of the built environment if they really want to deliver net-zero emissions.

1. Introduction

The world around us is undergoing
huge change, and it is time for
industries that serve the built
environment to step up and take their
place on the side of the solution, not
the problem.

On one hand, societies face the
genuine existential threats of climate
change and biodiversity collapse, caused
in no small measure by what we have
built. More than 50% of carbon dioxide
emissions are associated with the built
environment; it is by far the biggest user
of natural resources; and the total mass of
the built environment now exceeds that
of everything that lives on our planet.

On the other hand, if we pull
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Figure 1. KPMG's report showed
significant returns from investing in
digitalisation

together, we have the power to change
things. We are developing data and
digital capabilities and tools, which
could hardly be imagined even a few
years ago, that can help us to deal
with the big, system-wide issues. In this
context, digitalisation is not only key to
unlocking greater value from the built
environment, but it is also an essential
enabler in addressing the greatest
challenges of our generation.

However, digitalisation simply
cannot deliver its promised value if it
is not joined up. | believe we need an
ambitious, purpose-driven approach to
digitalisation of the built environment,
which we will explore by way of three
interconnected themes: outcomes,
systems and community.

First, we need to unpack what we
mean by the ‘built environment’ and
‘digitalisation’.

2. The built environment

Essentially, the built environment
is everything we have built. All the
networks for energy, transport,
water, waste, telecoms and flood
defences that make up our ‘economic
infrastructure’; all the residential,
industrial and commercial buildings
and the hospitals, prisons and schools
that make up our ‘social infrastructure’;
and all the interfaces with natural
environment, like urban spaces and
managed landscapes.

The built environment provides the
essential foundations for our society
to thrive. More than just providing
water, power or transport services, it
boosts the quality of life and supports
productivity and prosperity. We must
keep the built environment working for
as long as we want society to function,
so it must be sustainable, safe, resilient
and equitable.

3. Digitalisation

Digitalisation is not an end in itself,
rather it is an enabler. Most importantly,
digitalisation is about enabling people.
Done right, digitalisation enables people
to use information to make better
decisions, to improve processes and to
apply and integrate data and digital
technology more wisely.

It is clear that digitalisation makes
good business sense. In its ground-
breaking work, accounting firm
KPMG (2021) showed that every £1
invested in information management
could potentially secure £5.10 of
direct labour productivity gains and
£6.90 in direct cost savings (Figure 1).
Digitalisation of other industries has
delivered efficiencies of up to 30% of
the costs associated with undertaking
processes, and this quantum of saving
is still available to the built environment
because its level of digitalisation is far
behind other parts of the economy.

The root of the value of digitalisation
is in ‘making better decisions faster’,
based on better insight derived from
better analysis of better data.

4. Outcomes-focussed

The UK construction industry’s vision
for the built environment (CLFBE, 2021:
p. 4) articulates very neatly that the
whole purpose of the built environment
is ‘to enable people and nature to
flourish together for generations'.
Therefore, achieving better outcomes
must be the overarching aim of
industries that serve the existing built
environment or its future development.

We must ensure that outcomes
are aligned all the way from the
global level, as described by the UN
Sustainable Development Goals,
through to local outcomes that respond
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Setting the agenda for a path to net zero.

Figure 2. A digitalisation route map could
be modelled on ICE’s path to low carbon
concrete

to local needs. The route to better
outcomes flows through the services
that the built environment provides.
Whether we consider mobility, shelter
or warmth, these services are the
connection between the outcomes
we desire and the systems we use to
achieve them.

With a focus on improving outcomes
for people and nature, it therefore
becomes crucial to understand built
and natural systems better so that we
can improve the performance of the
built environment by intervening more
effectively.

5. Systems-based

Assets and networks are inextricably
linked across the built environment.
In other words, the built environment
functions as a complex ‘system of
systems’. And significant challenges
like climate change, resource depletion
and biodiversity loss impact the entire
system. These systems-level challenges
demand systems-based solutions — they
cannot be solved in isolation. Silos in
policy, decision making, development
and operation can only produce
suboptimal outcomes.

To get more from the existing built
environment, as well as from what
we are yet to build, we must address
the whole system and all its asset
life-cycle processes. While we cannot
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control these complex systems, we can
influence them. Therefore, we must
strive to understand them better, which
is about mastering the relevant data,
information, knowledge and wisdom.

We must also intervene more
effectively, which is essentially about
making better decisions faster in our
projects and delivery processes. This is
what digitalisation can do for us, but it
needs to be a shared endeavour.

6. Community-enabled

The way that the industry has evolved
means that the built environment is
run in silos. The construction industry is
famously fragmented, primarily because
its principal way of working is by way
of projects. Each project is effectively
a prototype and, more often than not,
the supply chain is reconfigured for
each successive project.

So, at an industry level, learning
is not transferred, capability is
not progressively built and shared
solutions are not developed. While this
characterisation is an over-simplification,
it does point to real challenges to
effective digitalisation. To be effective,
many elements of digitalisation have
to be shared. If every organisation
undertakes digitalisation in their own
unigue way, then it will not be effective
at an industry level.

Fundamentally, people must be at
the heart of digitalisation because its
purpose is all about enabling people
to decide and to act more effectively.
People make it happen and people get
the benefits. Therefore, digitalisation
must address human and organisational
factors: it is not just about technical
change, it is ‘socio-technical’.

7. What is needed

At a high level, a paradigm shift is
required: we must recognise the built
environment as a system of systems
and manage it accordingly. The
capabilities and tools to enable such a
paradigm shift are already becoming
available, such as systems engineering,
complexity science and digital twinning.
We now need systems-based policies
and strategies that will enable us to
understand and coordinate the built
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environment effectively.

At a more practical level, there has
been progress in digitalisation in many
individual areas, with some outstanding
examples of good practice from industry
leaders. However, the sector as a whole
still lags all other comparable industries.

The fact remains that isolated efforts
have not transformed the industry, so it
is time for a more joined-up approach
to digitalisation, which must address all
of the following:

B projects — the delivery of
interventions on the built
environment system

B assets and systems — the operation,
maintenance and use of our built
environment

B organisations — the ecosystem of
organisations that serves the built
environment.

In short, we need a practical national
route map for the digitalisation of the
built environment. The Low Carbon
Concrete Routemap published by the
Institution of Civil Engineers in April last
year (ICE, 2022; Figure 2) is an excellent
example of this approach. It provides
a clear vision and, most importantly,

a practical way forward that is shared
across the industry. We now need this
for digitalisation.

If civil engineers are to help meet
the challenges of achieving net-
zero greenhouse gas emissions,
providing climate resilience, delivering
infrastructure equity, creating a
circular economy and protecting
biodiversity, we need to accelerate the
digitalisation of the built environment.
We need a joined-up strategy that is
outcomes-focused, systems-based and
community-enabled.

References

CLFBE (A collaboration of leading figures in the
built environment) (2021) Our Vision for the Built
Environment. Centre for Digital Built Britain,
Cambridge, UK, https:/doi.org/10.17863/
CAM.68205.

ICE (Institution of Civil Engineers) (2022) Low
Carbon Concrete Routemap. ICE, London,
UK. See https:/Awww.ice.org.uk/engineering-
resources/briefing-sheets/low-carbon-concrete-
routemap/ (accessed 07/03/2023).

KPMG (2021) The Value of Information
Management in the Construction and
Infrastructure Sector. KPMG, London, UK.

Downl oaded from http://ftp. nowpublishers.conjcien/article-pdf/176/2/51/2757416/jcien_2023_176_2_51. pdf by guest on 21 June 2026


https://www.ice.org.uk/engineering-resources/briefing-sheets/low-carbon-concrete-routemap/
https://www.ice.org.uk/engineering-resources/briefing-sheets/low-carbon-concrete-routemap/
https://doi.org/10.17863/CAM.68205
https://doi.org/10.17863/CAM.68205
https://www.ice.org.uk/engineering-resources/briefing-sheets/low-carbon-concrete-routemap/
https://www.ice.org.uk/engineering-resources/briefing-sheets/low-carbon-concrete-routemap/
https://www.ice.org.uk/engineering-resources/briefing-sheets/low-carbon-concrete-routemap/
https://home.kpmg/uk/en/home/insights/2021/06/the-value-of-information-management-in-the-construction-and-infr.html

	Editorial
	Books
	REVIEWS
	Integrating sustainability into major projects: best practices and tools for project teams
	-10557
	The ICE Library maintains one of the most comprehensive collections of civil engineering books in the world, including all titles from ICE Publishing shown in bold below. New books acquired in the past 3 months include the following  indicates e-book only

	ICE Proceedings
	Bridge Engineering
	Construction Materials
	Energy
	Engineering and Computational Mechanics
	Engineering History and Heritage
	Engineering Sustainability
	Forensic Engineering
	Geotechnical Engineering
	Ground Improvement
	Management, Procurement and Law
	Maritime Engineering
	Municipal Engineer
	Smart Infrastructure and Construction
	Structures and Buildings
	Transport
	Urban Design and Planning
	Waste and Resource Management
	Water Management

	_Hlk111644223
	OLE_LINK1
	_Hlk111626799
	_Hlk111625835
	_Hlk107497674
	_Hlk107500137
	_Hlk111625864
	_Hlk111625886
	_Hlk113440363
	_Hlk505856754
	_Hlk122040979
	_Hlk122041083
	OLE_LINK45
	OLE_LINK46
	OLE_LINK1
	_Hlk107994808
	_Hlk12001965
	_Hlk80348113
	_Hlk59091509
	_Hlk107992002
	OLE_LINK51
	OLE_LINK52
	_Hlk119495002
	_Hlk69894565
	OLE_LINK48
	OLE_LINK49
	_Hlk11397524
	_Hlk119917449
	_Hlk120181692
	_Hlk80347201
	_Hlk119745732
	OLE_LINK250
	_Hlk11764359
	_Hlk12285191
	OLE_LINK41
	OLE_LINK8
	_Hlk120518443
	OLE_LINK9
	OLE_LINK12
	_Hlk119697158
	OLE_LINK10
	OLE_LINK13
	OLE_LINK11
	_Hlk119328958
	_Hlk119916894
	_Hlk120182356
	_Hlk80347836
	_Hlk120444422
	_Hlk10556057
	_Hlk119694771
	_Hlk119331578
	OLE_LINK2
	OLE_LINK3
	_Hlk119694903
	OLE_LINK6
	_Hlk120353596
	_Hlk80347865
	_Hlk79741727
	_Hlk79741818
	OLE_LINK36
	OLE_LINK37
	_Hlk79742331
	_Hlk11761183
	_Hlk119499521
	_Hlk89251119
	OLE_LINK21
	OLE_LINK22
	OLE_LINK73
	_Hlk67905841
	_Hlk67907430
	_Hlk67907465
	_Hlk119936357
	_Hlk79480290
	_Hlk107999013
	_Hlk65139636
	_Hlk119422991
	_Hlk80604331
	_Hlk119419665
	_Hlk70323842
	_Hlk70324304
	_Hlk70324074
	_Hlk11590778
	OLE_LINK20
	_Hlk11590246
	OLE_LINK19
	_Hlk119422599
	_Hlk13144224
	_Hlk11591269
	_Hlk11592517
	_Hlk11591736
	OLE_LINK23
	_Hlk70325153
	OLE_LINK43
	_Hlk13144721
	OLE_LINK7
	_Hlk12285770
	OLE_LINK42
	_Hlk80260358
	OLE_LINK26
	OLE_LINK27
	_Hlk70494696
	OLE_LINK28
	OLE_LINK29
	_Hlk12285808
	_Hlk80262016
	_Hlk80343889
	OLE_LINK60
	OLE_LINK58
	OLE_LINK59
	_Hlk120098559
	OLE_LINK31
	_Hlk11746192
	OLE_LINK32
	OLE_LINK34
	_Hlk119921198
	_Hlk11747451
	OLE_LINK35
	OLE_LINK54
	OLE_LINK55
	OLE_LINK38
	OLE_LINK39
	_Hlk80346218
	OLE_LINK76
	OLE_LINK181
	OLE_LINK182
	_Hlk119569725
	_Hlk120444582
	_Hlk120104175
	_Hlk120104983
	OLE_LINK219
	OLE_LINK220
	jcien.2023.176.2xxx.pdf
	Editorial
	Books
	REVIEWS
	Integrating sustainability into major projects: best practices and tools for project teams
	-10557
	The ICE Library maintains one of the most comprehensive collections of civil engineering books in the world, including all titles from ICE Publishing shown in bold below. New books acquired in the past 3 months include the following  indicates e-book only

	ICE Proceedings
	Bridge Engineering
	Construction Materials
	Energy
	Engineering and Computational Mechanics
	Engineering History and Heritage
	Engineering Sustainability
	Forensic Engineering
	Geotechnical Engineering
	Ground Improvement
	Management, Procurement and Law
	Maritime Engineering
	Municipal Engineer
	Smart Infrastructure and Construction
	Structures and Buildings
	Transport
	Urban Design and Planning
	Waste and Resource Management
	Water Management


	jcien.2023.176.2xxPP.pdf
	Editorial
	Books
	REVIEWS
	Integrating sustainability into major projects: best practices and tools for project teams
	-10557
	The ICE Library maintains one of the most comprehensive collections of civil engineering books in the world, including all titles from ICE Publishing shown in bold below. New books acquired in the past 3 months include the following  indicates e-book only

	ICE Proceedings
	Bridge Engineering
	Construction Materials
	Energy
	Engineering and Computational Mechanics
	Engineering History and Heritage
	Engineering Sustainability
	Forensic Engineering
	Geotechnical Engineering
	Ground Improvement
	Management, Procurement and Law
	Maritime Engineering
	Municipal Engineer
	Smart Infrastructure and Construction
	Structures and Buildings
	Transport
	Urban Design and Planning
	Waste and Resource Management
	Water Management





