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“nmcn’s white paper presents a mindset and 
attitude that shows considerable awareness 
of the transformation that is upon the 
industry.  

Undoubtedly, nmcn’s reputation as a leader 
in the field is well known and the highly 
skilled workforce is valued by clients and the 
industry. Building on this, as nmcn plans for 
change and embraces it, the business is likely 
to experience the whole benefit of advanced 
technology and methods of working, being 
further empowered to address detail and 
deliver quality products.  

Rather than being constrained by modern 
practices, digitally equipped professionals 
should have greater freedom to apply their 
intellect, build successful relationships and 
become more effective and responsive 
knowledge workers.  

Successful transformation is needed to 
ensure that the industry is more effective 
and productive. Smart does not work on 
its own, it is the intelligent application of 
technology, together with suitable processes 
and methodologies, that ensures companies 
such as nmcn operate at an advantage. 

Those that strategically position themselves 
for the change, such as nmcn, will have the 
knowhow, capability and skill to embrace 
new technology and practice; they will be 
aware of what works and what doesn’t and 

where investment and change must take 
place to operate in a more sustainable, 
intelligent and productive manner. 

A wave of changes is coming that will disrupt 
sections of the industry. Those that do 
not change, will either go by the wayside 
or be pushed down the supply chain, their 
operations being reduced to unskilled and 
menial remedial task.  

Major clients are already demanding higher 
quality, sustainable assets that are smart 
- and major contractors must consistently 
demonstrate the capability and skill to 
deliver. To respond, the supply chain must be 
ahead of their clients, not only able to meet 
their requirement, but provide a whole life 
quality and responsive service. 

Many of the laggards, believe that this is 
jargon, but evidence of successful, more 
productive modes of operation are already 
upon us. ” 

Professor Chris Gorse
Leeds Beckett University
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1. INTRODUCTION 

When Mark Farmer wrote his landmark 
‘Modernise or Die’ report three years ago 
he said two things that stayed with us. The 
first is that it had to be ‘an exercise that 
led to change’; the second that any change 
would require a shift in mindset: the need 
to think differently. Reducing “.... the 
reliance on building in the same way that 
we have for decades”.1

There has long been a recognition by the 
UK government that the construction 
industry must change the way it works. 
Indeed, its own Infrastructure and Projects 
Authority said that not only does it see 
off-site construction as a key mechanism 
in making the construction sector more 
productive and competitive, but also that 
‘The Government will support the use of 
modern methods by favouring off-site 
construction from 2019 onwards when it 
procures new buildings and in Government 
infrastructure projects.’ 2

In line with that, 62% of construction 
executives ‘agree entirely’ that off-
site construction has the potential to 
transform the industry, with 68% saying 
that they’re ‘very seriously’ considering 
the use of new and emerging construction 
technology.3

And that appears to be the issue. Decision-
makers in the industry might ‘consider’ its 
use, but when asked when they expected 
off-site technology to have a material 
impact on their productivity, 62% said that 
they couldn’t see it happening for at least 
five to ten years. 3

With the first wave of transformation upon 
us, the industry can’t afford to wait. And, 
while the industry is reluctant to change, 
the risks of standing still are very much in 
the red zone.
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2. WHAT’S HOLDING PEOPLE BACK? 3. THE OPPORTUNITY ON OSB 

While many say they understand the importance 
of change, they don’t always want to go on the 
journey. They’re very protective of their way of 
doing things, but they won’t prioritise efficiency 
over their risk aversion.

Beyond perceived capital/investment cost 
and contractors’ lack of relevant knowledge, 
the industry seems prepared to take a passive 
position, happy to wait for a more mainstream 
roll out across the industry before committing.

We get that. Off-site building (OSB) can be seen 
as somehow ‘old hat’ because people have been 
talking about it for a very long time - but it needs 
an industry culture change for it to really have 
an impact. People need to think of OSB as a 
feedback loop of improvement and innovation - 
we need to shift people’s thinking: get them to 
think differently.

We’ve seen first-hand the potential and 
how it can transform the design, build and 
implementation of assets - particularly in the 
water sector, where it is revolutionising the 
building of key infrastructure. Indeed, we’ve 
already embarked on that journey - committed 
to pushing this forward across our business and 
sharing learnings/best practice/ and significant 
benefits with our clients.

We’ve witnessed first-hand the potential of how 
off-site building can transform the design, build 
and installation of assets - and the significant 
advantages that it delivers to customers.

First and foremost, safety is more easily 
monitored in a controlled environment. Working 
practices can be managed more easily than on, 
often remote, sites - and OSB delivers not only 
a lower incidence of accidents, but also a lower 
tolerance of what constitutes an ‘accident’ 
(bumps and knocks that happen on-site that are 
considered part and parcel of doing the job are 
seen as opportunities to make process/safety 
improvements).

All of the assets are completed in a controlled 
factory environment, with all equipment, piping 
and power installed and tested before the 
units leave the factory. By constantly testing 
and checking during the assembly process, we 
can effectively reduce errors and defects. And 
every project is snagged by the client before it 
leaves the factory, so there are no delays at the 
installation end.

OSB provides reassurance for customers: 
assets built in a quality-controlled, managed 
environment removes any potential variables 
arising by trying to assemble and test a multitude 
of complex components in the field. Using off-
site assembly, all equipment is fully integrated 
ahead of installation, so the complete unit gets 
delivered ready to connect and switch on.
OSB also simplifies logistics. All materials and 
components are delivered to a single site as 

needed; it’s less resource intensive for more 
effective project management; all trades work on 
a single site to a tightly co-ordinated schedule, 
which means fewer people making fewer trips to 
build/fit out facilities.

Building off-site compels you to think and work 
in a leaner way: optimising performance and 
minimising waste. And one of the biggest gains 
from this is time. For example, from initial design 
to the installation of a fully equipped, tested 
water treatment facility takes around 8 weeks. 
Building on-site can take double that (with the 
added complication of juggling any delays with 
the sequencing of trades) - but with all trades in 
one location, you can an encourage the transfer/
exchange of skills between designers and 
engineers.

And, as the industry engages in a battle for skills, 
OSB provides a better environment for recruiting 
talent, who get to apply their engineering/
trade skills indoors, rather than outdoors in all 
weathers.

We like to think of the off-site construction 
process as a continuous, live feedback loop, 
where we can always find ways to fine-
tune the assembly sequence and working 
practices to maximise efficiencies and drive up 
standards. And, through transparency of those 
standards, suppliers can begin to establish a 
core specification and take a step to - at least - 
internal standardisation.
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4. THE QUEST FOR STANDARDISATION 

Standardisation begins with collaboration, 
a commitment to delivering a consistent 
level of quality across all divisions of the 
business. Embedding it into your processes not 
only breeds a culture of openness, but also 
encourages the sharing of information and best 
practice.

We see Collaborative Planning not just as a tool 
for driving performance, but as a mindset to get
multiple stakeholders engaged. When all 
parties involved in a project feed their updates, 
information and issues into the process, the 
collaborative plan becomes a live record. 
A common anchor for the project that all 
stakeholders can refer to - and a way of 
identifying and addressing issues more quickly.

But truly transformative off-site building 
needs more than just a higher level of 
collaboration between design, engineering 
and procurement disciplines. It needs a shift 
towards standardisation of design, specification 
and processes that facilitates efficient, quality-
controlled assembly of proven elements.

Creation of a base design specification with 
a range of standard components to create 
‘bespoke’ options delivers significant design and 
assembly efficiencies and drives down the cost 
of manufacture, installation and maintenance.

As it stands, the construction industry is not 
geared towards repetition and incremental 
improvement, instead tending to start from a 
blank sheet of paper on each project.
And, whilst all industry sectors have standard 
specifications, contractors have their own 
individual interpretation of those standards.

As such, we believe that it would require a high 
level of collaboration and consensus to get the 
industry to standardise – which could be driven 
by strong guidance from the regulators. But 
where the highways agency and network rail 
have imposed standardisation on their areas 
of infrastructure, because the water sector 
comprises privatised businesses there seems 
to be little appetite from OfWat to impose 
standardised specification on water companies.

As a first stage, instead of using printed drawings 
(which take time to alter if there are changes or 
errors), we are moving to a shared digital drawing 
that acts as the both the assembly drawing 
AND as a record of work in progress. Every time 
a change is made or a component is fitted, it is 
noted on the digital drawing - so all parties are 
always working from a current ‘live’ document. 
Plus, everyone on the shop-floor can use our 
digital modelling software as they work to check 
parts/dimensions/assemblies etc - which saves 
going back to design with queries.

A digitised inventory will accelerate the move 
towards a data-driven enterprise procurement 
model that supports business process by 
recognising the use and need for materials and 
components - and which integrated automated 
ordering of the right items at the right cost 
at the right time. The issue here is - as we 
mentioned above - that the process needs a level 
of standardisation in order to ensure consistency 
of spec and quality.

We also have implemented object libraries 
- collections of ‘smart components’ for our 
design process that have all technical attributes 
embedded in their ‘digital iterations’. Designing 
with intelligent objects not only means that 
we can use information consistently from one 
project to the next, but also that we can link 
design, build, procurement and logistics for more 
efficient supply chain management.

This means that we can design & build in 
an efficient digitised manner - and utilise 

the information held in each digital asset’s 
performance data to model, monitor and 
manage the performance of the physical assets 
we build for more effective, more proactive asset 
lifecycle management.

We believe that data will become the 
new currency across the industry, driving 
design, performance and project & resource 
management. For example, our highways division 
has put project metrics at the heart of our 
collaborative planning process, gathering data 
that enables us to inform our activities, plan 
more effectively, manage resources and measure 
factors including health & safety, quality and 
programme management. Drilling into this data 
lets us see how each project is performing from 
multiple perspectives. The information is then 
cascaded up to the leadership team so that 
they can review the 360° performance of every 
project as it progresses.

For us, the real key to digital transformation 
is having the appetite to push it forward – 
but it’s imperative that the industry upskills 
the workforce for life in a digitally-driven 
environment.

While the ideal is to be fully digital on every 
project, we are pragmatic in our expectations.
As such, we are always looking to forge 
relationships with partners who are open to 
more innovative ways of working. And we are 
always happy to embrace the opportunity to use 
new technology if it improves what we do and 
delivers better outcomes for our clients.

5. MEETING THE DIGITAL CHALLENGE

The construction industry is notoriously slow at 
keeping pace with technological advances. 

Where other industries have already begun their 
‘digital transformation journeys’, our sector 
remains behind the curve. Much like off-site 
building, the adoption of digital technologies 
requires the industry to think differently.

Industry research tells us that, when asked what 
challenges they faced in driving forward digital 
transformation, 63% of construction companies 
said ‘communicating the value to stakeholders’. 
51% said ‘cultural change’. ⁴

And an Infrastructure Intelligence report 
from May 2019 reveals that two-thirds of 
construction firms are investing 1% or less 
of their budget in technology - underlining 
our thinking that most companies are failing 
to react to the opportunities that digital 
transformation offers. 5

As nmcn implements digital execution, we are 
already seeing operational benefits.
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There is a great deal of chatter around the 
concept of digital twinning in construction. 
So we took a look at industries at the 
forefront of developing the technology to 
see just how far from the mainstream the 
concept might be.

A 2019 Gartner report claims that 75% of 
organisations implementing Internet Of 
Things projects already use digital twins, or 
plan to within a year. But that figure is made 
up of just 13% actually using digital twins, 
with 62% either in the process of establishing 
the technology or planning ‘to do so in the 
next year’. ⁶

Indeed, two-thirds of companies that have 
implemented IoT technology say that, by 
2022, they will have deployed at least one 
digital twin in production. 

On that evidence, digital twinning remains an 
aspirational technology. And it seems to be 
the preserve of big corporations as, by 2020, 
at least half of manufacturers with annual 
revenues of $5bn will have at least one digital 
twin project in play. ⁶

Back in construction, in April this year, 
the Centre for Digital Built Britain (CDBB) 
published its Roadmap for how the 
Information Management Framework for the 
built environment will be delivered: a key 
step in developing a National Digital Twin for 
infrastructure - a nationwide integration of 
digital twins.

Again the research highlights the scale of 
the challenge. 61% of companies that have 
implemented digital twins say they have 
integrated at least one pair. 74% of those 

6. DIGITAL TWINNING - A REALITY CHECK 

who have not yet integrated digital twins say 
they will do so in the next five years. ⁶
So even at the bleeding edge of 
manufacturing technology, mainstream 
adoption is at least two years away – with the 
integration of twins up to five years away.

In his introduction to 2018’s Gemini Principles 
paper, Richard Harrington MP (Minister for 
Business & Industry, Department for Business, 
Energy & Industrial Strategy) supports this, 
saying: “We are in the early days of a digital 
revolution.” ⁷

Within nmcn there’s an appetite to ‘move 
faster’. We are already 18 months into our 
digital transformation journey - and we feel 
that we’re ahead of the sector in developing a 
viable digital twin approach.

Given the nascent nature of the technology, 
we believe that thinking in the sector is 
currently too academically/theoretically 
biased - and that there is an opportunity 
for ‘pragmatic pioneers’ to develop and 
evangelise practical applications of digital 
twinning technology - ideas grounded in real-
world interpretation of the principles.

We think of a twin as the digital replica of 
a physical unit, that enables us to design, 
manufacture, install, operate, monitor, 
maintain, manage and decommission an 
asset over its full lifecycle rather than simply 
building assets then walking away. Over time 
it will deepen understanding of our customers’ 
needs, enable greater collaboration through 
sharing of data - and deliver greater efficiency, 
innovation and value to customers and end-
users alike.
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A key part of the Government’s Industrial 
Strategy (laid out in National Infrastructure 
Commission’s Data for the Public Good report 
in late 2017) is to develop the National Digital 
Twin for infrastructure – an ecosystem of 
digital twins connected via securely shared 
data.

However, whereas Highways England and 
Network Rail have been given an obligation to 
contribute to the National Digital Twin project, 
the privatised water industry has been slower 
to engage.

In its strategic policy statement setting out 
its priorities for the regulation of the water 
sector, the UK Government has asked OfWat 
to deliver ‘more water efficiency and better 
customer service’. To meet this demand, 
OfWat has produced four ‘themes’ for its 
2019 price review (PR19) - two of which are 
‘innovation’ and ‘affordability’

On this, Ofwat Chief Executive Cathryn Ross 
says: “To deliver more of what matters to 
customers against these expectations and to 
keep bills affordable, companies will need to 
become much more efficient and innovative. 
Our plans will encourage companies to be 
ambitious in what and how they deliver for 
customers, the environment and society, now 
and in the future.” 8

We believe that streamlining the design, 
manufacture and installation of assets 
would go a long way to ticking innovation, 
efficiency and cost boxes across all sectors 
of the industry. And, we believe that it’s 
down to construction businesses to lead this 
evolutionary shift in the way we build for the 
future. 

With that in mind, we continue to pursue 
our ambitious digital goals with like-minded 
customers.

The construction industry likes to wait and see.

In 2005 the National Audit Office published 
a report that proposed ‘modern methods 
of construction’ as a way of building more 
quickly and efficiently. The following year, a 
cross-industry report on why take-up had 
been so low stated that “Modern methods 
of construction are about better products 
and processes. They aim to improve business 
efficiency, quality, customer satisfaction, 
environmental performance, sustainability and 
the predictability of delivery timescales.”

Fast forward eleven years and Mark Farmer was 
making exactly the same case in ‘Modernise or 
Die’. And here we are three years further down 
the line still talking about the necessity of 
change.

Within the industry there are advisory groups 
and academic think-tanks producing endless 
reports on what the future might look like - if 
we ever get there. 

As if to underline the industry’s glacial pace of 
change, on 29th August 2019 the Government’s 
Innovation Funding Service announced a £10m 
funding competition for ‘collaborative R&D 
projects’ that improve productivity, quality 
and performance in UK construction, focusing 
on (amongst others) digital information 
management, tools, systems and standards, 
modern methods of construction (MMC) 
and platform based approaches, whole-life 
asset performance and business models, 

procurement, analytics, benchmarking and 
metrics. ⁹

All the things that we’ve spoken about here - 
and all of them things that we are busy putting 
into practice.

Ultimately, we believe that it’s time for the 
talking to stop. The world isn’t going to wait for 
the UK construction industry to catch-up, so 
we have to start running and get up to speed 
as soon as possible. 

Right now the sector needs more than just 
words - it needs action: practical, innovative 
application of processes and technology which 
effect change and add value here and now. 
But, ultimately, the evolution we need will only 
come from to a change of attitudes within the 
industry. That’s why we’re constantly seeking 
opportunities to push the innovation agenda.

Mark Farmer said that the industry was 
‘at a crossroads’. That suggests a choice of 
directions, a right-way, and a wrong way. Three 
years on from the Farmer Report, we think that 
the construction industry sits at a confluence. 
The coming together of two transformational 
concepts: off-site manufacture and digital 
transformation. The mainstream adoption 
of either of these technologies would deliver 
massive productivity and cost gains. 

Combine them and we believe that you have 
the power to not only transform your business, 
but to reshape our industry for the future.

7. A CALL FOR LEADERSHIP 8. CONCLUSION 
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