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Integrator of manufactured
solutions
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Bath Bridge

In 1928, Danish engineers Olaf
Kier and Jorgen Lotz formed J
Lotz and Kier. Their first project
was a bridge in Bath, which is
still in service today.

Kier’s evolution of MMC: our journey to The Choice Factory

Manufacturing Facilities

A variety of purpose-made
equipment, switch panels and plant
was designed and manufactured at
our Harlow factory.

London Zoo Penguin Pool

One of the first buildings to
demonstrate the expressive and
structural potential of reinforced
concrete.

For this project we designed
an innovative method of
launching the central precast
concrete beams.

1930s

A new key piece of
the M2 motorway,
including a footpath
and refurbishment to
the original bridge.

Highpoint I and II

The repetitive nature of
operations enabled the training
of local labour that had no
previous experience of tunnelling
operations and little experience
of civil engineering work.

Coppermill Works

Ironbridge Cooling
Towers

Throughout the 1930s Kier
expanded overseas. This
contract formed our first joint
venture with Edmund Nuttall
(now BAM Group).

The iconic pink was achieved
by adding pre-packed bags of
powder into the concrete mix.
3ft high rings of concrete
were poured per day.

Holly Frindle House
Finsbury Health Centre

Provided healthcare free at
the point of use; a decade
before the NHS was formed.
Designed by Berthold Lubetkin
and Tecton architects.

Spa Green Estate

A radical plan for
post-war social
regeneration, designed
by Berthold Lubetkin
and Tecton architects.

A method of laying concrete for
roads and runways, including
Heathrow Airport where 75 acres of
concrete was laid using the machine.

New offices in Harlow built on a
40-acre site with extensive use
of precast concrete columns.

Mulberry Harbour

First tunnelling project for
the Hong Kong underground
railway system. Featuring
the largest compressed air
installation in the world.

1980s

Europe’s largest pumped storage
scheme circulates 6.6 million m3 of water
over 5 hours between interconnected
high and low-level reservoirs to smooth
fluctuations in demand.

HMP High Down

Gatwick Airport
North Terminal

Enabled Gatwick to
move into the position
of the world’s second
largest airport.

1990s

Michael Sobell Sports
Centre

Sizewell Nuclear Power
Station

A major development in sports
centre design. Built over 40 years
ago and still provides first class
facilities for a variety of sports.

A major hydro-electric
scheme in Uganda across
the White Nile, opened by
the Queen in 1954.

Hackney Power Station

Turbine House, Precipitator House,
Coaling Tower, Boiler House, a 200ft
high chimney, and precast bridge
with segments assembled at certain
hours to prevent obstruction to
canal traffic.

2010s

4,000-tonne cooling water tunnel
elements were precast at Teesside,
launched and towed to Sizewell, then
lowered into a pre-dredged trench.

Trago Mills

A precast panelised system
was used for the wall panels
with glazing and security grilles
cast in. The quality of finish
meant it could be painted
without plastering.

St John Fisher Secondary
School

Kier’s first ever involvement with
CLT, and the largest CLT panel
building in the country at the
time of construction.

The construction of a retail and
leisure store on the outskirts of
Merthyr Tydfil, featuring modular
cladding kits for 17 iconic
towers, factory-fabricated offsite
in fully finished condition.

Sainsbury Wellcome
Centre

Vertical risers, plant rooms and
horizontal service runs were
prefabricated offsite, as well as a
bespoke unitised glass facade.

Colchester Hospital

The use of 148 steel-framed
modules reduced the overall
programme by six months.

Hinkley Point C

10,000 linear meters of
precast concrete culverts used
to divert the Holbrook stream,
allowing for easier logistics.

Southend Pier
Cultural Centre

Mersey Gateway

Extensive use of precast, highstrength concrete, permitting rapid
construction cycles and resulting
in low maintenance and durable
structures.

A 170 tonne steel frame
prefabricated building,
barged to the end of the
pier and lifted into position.

Maentrwog Dam

M6 Smart Motorways
(J16-19)

Project Capella

1970s

Metropole Hotel Birmingham
Introduced quick, economical
methods of construction including
bathroom pods, pre-assembled in
pairs as complete modules.

Lakeside
Shopping Centre

One of the largest retail
destinations in a single
location in Europe.

2000s

A new three-track
layout underground
station at Tower Hill.

Wellcome Wing

Bamford Water Treatment
Substantial extension to the
existing water treatment works
for Derwent Valley Water Board.

Channel Tunnel Rail Link

2,000-tonne steel bridge (including
acoustic cladding) was assembled
off-line and launched over King’s
Cross main railway lines during a
55-hour possession.

DTTCP Lyneham

A technically challenging new
extension to the Science Museum in
London, suspending three tray-like
exhibition floors using steel plates
built into concrete columns.

80% of the frame and façade
was built offsite as high quality
precast modules.

90% pre-fitted modular single
living accommodation for
trainees. The solution comprised
self-supporting lightweight steel
frame modules.

Confidential HQ

Utilises an innovative air
conditioning system, using the
lake to assist the building’s
cooling system by regulating the
temperature.

Tower Hill
Station

Owen Falls Dam

Berkeley Green

The first UK application of
hardwood LVL technology, reducing
unit sections for a more efficient
and cost-effective prefabricated
timber structure.

First new dam built in Britain for a
generation; 40m high and 120m long.

1960s

1950s

Hong Kong Trial
Tunnels

Lecaplan System Built
Houses

A system of industrialised housing
based on large lightweight Leca
precast panels, introduced by Kier
in response to the Government’s
call to meet the pace of housing
demand.

1940s

Concrete Train

The biggest man-made
stretch of water in
England - 14,000
million gallons - all held
in place by an 80ft high,
1-mile long dam.

BP House

Experimental use of
‘frame and fill’ with
cantilevered façade.

As part of the war effort two
prefabricated harbours were
taken in sections across the
Channel with the invading army
and assembled off Omaha Beach.

To maximise internal space, a
white-finished precast concrete
self-supporting solid gable end
frame was devised.

Features a dramatic
inclined unitised glazing
system, overhanging the
viaduct by four metres.

Hampton by Hilton

201-bed hotel utilising shipping
containers as modular bedrooms,
produced in a factory in China
before being shipped to Bristol.

Dinorwig Pumped Storage

One of the first examples of ‘boxframe’ construction in Britain and
widely recognised as one of the
finest residential buildings of its time.

Trans-Iranian Railway

One Snowhill

Hilton Hotel Liverpool

Precast segments were manufactured
at our Old Oak Common facility and
loaded onto the mobile underground
factory. The segments formed rings to
line the tunnels.

For the Coppermill Works
contract in North East London
more than 15,000ft steel
linings were prefabricated here.

Grafham Water
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Won as a result of Kier’s alternative
design for a shield-driven, boltless,
segmentally lined tunnel.

Medway Bridge

1920s

Crossrail

Warangoi Hydroelectric

Itchen Bridge

Reading Gateway

Steel frame panels,
pre-assembled with interior
weatherproof board, were
used for this new 120-bed
Premier Inn.

HMP Oakwood

South Hook LNG Terminal

The biggest marine project in
Europe. 440 concrete units, up to
50 tonnes, were cast up-river and
shipped to site.

1,600 cells featuring precast
concrete panels, risers and
roof cassettes, totalling over
15,000 individual prefabricated
elements.

Use of standard, repeatable
processes and solutions to enable
a rapid and efficient delivery.

Wedge House

600 brick-faced precast facade
panels, weighing 4,200 tonnes,
were installed in just 17 weeks
by a handful of operatives.
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Preface
The motion surrounding the economical and
technological benefits of OSM has already
been widely publicised and therefore we see
little merit in repeating these. What appears
more interesting however, is why a rationally
beneficial solution, has for too long been
irrationally marginalised.

Less obvious problems demand
less obvious solutions.
Rory Sutherland, Director at Ogilvy Change

At Kier, we strive to be forward-thinking and
bring new ideas that will solve client challenges
and have positive impact on people’s lives and
society as a whole.
We are proud to be part of an industry that
can deliver outstanding and impactful results,
but equally, we recognise the challenges of
the contracting sector. Embracing innovation
across our business is a strategic priority, with
the adoption of offsite manufacture (OSM)
and modern methods of construction (MMC)
integral to our approach.
We have therefore taken time to write this
document to:
•

•

•
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Provide open support and encouragement
to the growing pan-industry momentum
towards adoption of OSM and MMC;
Identify practices that can be nudged
by viewing OSM through the lens of
behavioural science; and
Visibly promote OSM, by sharing our
activity and promoting the work of others.

In commenting we are not providing a list
of abstract recommendations for others to
assume responsibility to deliver. This document
is a personal, yet outward statement of what we
are doing; in sharing our thought process, we
outline how we are collaborating internally and
externally to take leading strides forward.
We do not assume to change the market but
believe that our determination can and will
make a positive difference.
Jamie Hillier, Director

In responding to the House of Lords Select
Committee in 2018, we advocated review of
psychological, behavioural and cultural factors,
to achieve sustainable change. Adopting our
own advice through this publication, we present
a unique review that draws from behavioural
science, marketing and different fields to
present options of choice architecture.
We have structured three distinct segments,
reviewing:
•

Volume 1: Status Quo – reaffirming,

albeit briefly, principles and research
surrounding OSM;

•

•

Volume 2: Opportunity – identifying
how choice architecture and behavioural
science can be applied to accelerate the
‘offsite revolution’; and
Volume 3: The Kier ‘Choice Factory’ – a

refresh of how we offer OSM to provide
clients with best value.

Whilst we have used the term, it is
important that we acknowledge that
‘The Choice Factory’ is a book written by
Richard Shotton. It is the leading text on
behavioural biases that influence what
we buy.
Frankly, it is a far more entertaining read
that this. We highly recommend buying a
copy here: The Choice Factory

5

Glossary of terms
Modern Methods of Construction (MMC)

A broad term to describe a variety of
innovative approaches used to construct
buildings and infrastructure that result in increased
efficiencies and improved productivity. All types of
‘industrialisation’ are captured within the definition,
from completely modular builds to the prefabrication of
individual components, such as service risers and roll-out
reinforced floors.

Offsite Manufacture (OSM)

The design, planning, manufacture and
pre-assembly of construction elements
or components in a factory environment,
prior to installation on site at their intended, final
location. This has the benefits of reducing labour
demands on site, improving quality and safety, and
reducing the environmental impacts associated with
traditional construction.

Design for Manufacture and Assembly
(DfMA)

Bringing a manufacturing mindset to the
design and construction of buildings and
infrastructure. A DfMA approach draws on a range
of suppliers and systems to design a scheme using
manufactured components for ease of assembly on
site. A DfMA solution can deliver improved efficiencies
through the use of repeatable components andprocesses,
achieving a higher quality product at lower cost and
in less time.

Pre-Manufactured Value (PMV)

Platform Design

A rules-based approach to design that uses
standardised components and processes to maximise
use across different assets, resulting in efficiencies. A
platform design approach provides clients with control over
elements that are important to them within a framework of
options that are efficient and cost-effective to build.

Standardisation

The use of standard components or processes
to provide a high level of repeatability. Using
repeatable components increases economies
of scale in procurement to deliver efficiencies.
Using repeatable manufacturing processes gives a
consistently high quality product.

Industrialisation

The conversion of a process into an industry
using methods common to large-scale
manufacturing, including the adoption of
techniques such as prefabrication, mechanisation, and
standardisation to improve productivity.

Mass Customisation

A manufacturing process that combines the
flexibility and personalisation of bespoke
products with the low unit costs associated
with mass production.

£

Pre-manufactured value captures the
value that is created as a result of
completing work away from the site. It is
calculated by taking the gross capital cost of the project
and deducting the prelims and the site labour costs. The
result of this is then divided by the capital cost and is
reflected as a %.

Volumetric

Also known as modular, large building
elements that are linked together to
form complete buildings without the
need for additional superstructure.
Internal fit-out, finishes and building services are preinstalled and commissioned in the modules prior to
leaving the factory, ensuring defects are minimised and
quality control is high.

Heuristics

A method of solving problems by finding
practical ways of dealing with them,
learning from past experience.

Positive Social Proof

Social proof is where people look to
others’ behaviours when deciding how to
act in a given situation. Positive social
proof highlights positive behaviour, focusing people on
the popularity of the widely-accepted good behaviour to
encourage further good behaviour.

Negative Social Proof

Negative social proof highlights negative
behaviour in the hope that it will deter people
from adopting that behaviour. However, it can have the
opposite affect, focusing people on the prevalence, rather
than the undesirability, of that behaviour.

Satisficing

Pursuing a decision-making strategy that
will satisfy the minimum requirements
necessary to achieve a particular goal.
Settling for a course of action that is ‘good
enough’ but far from optimal.

Friction
Radical incrementalism

An approach that involves making small,
incremental changes or variations, which
are systematically tested over a period of
time, in order to achieve dramatic improvements.

The level of perceived friction, or effort, involved
in an action influences decisions. Friction can
therefore be removed or consciously introduced to
counter-act the default habit and ‘nudge’ behaviour in an
alternative direction.

Choice Architecture

Coined by Thaler and Sunstein (2008),
choice architecture is the way in which
choice is presented, in order to
influence a decision. It is a method of
‘nudging’ people to take certain actions, whilst respecting
freedom of choice.

Temporal Discounting

An underlying process of decision making
where the preference is towards more
immediate rewards rather than those
offered later in time.

See that bird? It’s a brownthroated thrush, but in
Germany it’s called a
halzenfugal and in Chinese
they call it a chung ling and
even if you know all those
names for it, you still know
nothing about the bird,
absolutely nothing about the
bird. You only know something
about people – what they
call the bird.
Richard Feyman reminds us
that whilst we’ve included a
glossary, there is still a distinct
difference between knowing the
name of something and actually
knowing something.
Come and speak to us...
We actually know something.
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Why does offsite matter?

The House of Lords Select Committee quoted
our definition of offsite manufacture (OSM) for
construction as:

The opportunities offered by OSM are broad
enough to potentially create a new paradigm.
The combination of elements from different
fields (construction and manufacturing) already
known and in use, is an integral part of modern
economic growth theory4.

The chart opposite3 sets out different offsite
solutions and their construction process, from
highly efficient manufactured solutions that
use standardised processes to deliver bespoke
solutions, to the more common component-led
project that uses standard components within a
bespoke construction process.

Proportion of pre-manufactured value

This definition captures all types of
‘industrialisation’, from completely modular
builds to the prefabrication of individual
components, such as service risers and roll-out
reinforced floors. As the largest regional builder
in the UK, Kier has extensive and diverse
experience in the use of these methods of
construction; moving the assembly of building
components into a factory environment.

VOLUMETRIC

MANUFACTURED

Standard solution,
Standard process

Bespoke solution,
Standard process

EFFICIENCY 0%

2. House of Lords Science and Technology Select Committee: 2nd Report of Session 2017-19: Off-site Manufacture for
Construction: Building for change (July 2018)
3. Offsite solutions diagram adopted from: Delivery Platforms for Government Assets, Bryden Wood (2017)

EFFICIENCY 40%

The benefits of offsite are well documented.
WPI Economics review5 references productivity,
economic, social and environmental benefits of
OSM; principles reaffirmed by multiple sources
(London Assemblyi, McKinseyii, Farmer Reviewiii,
IPAiv, KPMGv, to name a few).
At Kier, through application of OSM, we have
achieved:

LOW
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EFFICIENCY 20%

EFFICIENCY 10%

TRADITIONAL

COMPONENTS

Bespoke solution,
Bespoke process

Standard solution,
Bespoke process

•

Efficiencies in time and cost at
preconstruction and construction phases;

•

Enhancements in quality, certainty of
delivery and customer satisfaction;

•

Reduced waste and minimised SHE risk
due to controlled product assembly and
planned logistics;

•

Developed, designed and procured
standardised component solutions
across frameworks via multi-contractor
collaboration; and

•

Enhanced customer value in terms of the
building in use and ease of maintenance.

LOW

The design, planning,
manufacture and
pre-assembly of construction
elements or components in
a factory environment prior
to installation on-site at their
intended, final location.2

HIGH

What is offsite manufacture for construction (OSM)?

Proportion of projects using modern methods
of construction

HIGH

OSM offers an alternative mindset and
therefore extends beyond the direct and
immediate performance metrics (such as time,
cost, quality, safety) to include more holistic
principles of integration, collaboration and
value proposition.

At Kier, OSM is an opportunity
to optimise performance, which
can deliver value if focused
upon customer need and
outcome measures for success.
It is acknowledged that OSM better suits certain
sub-sectors, however factors influencing choice
of adoption (or not) within the industry are often
borne of convention and habit, as much as
considered technical and benefit evaluation.
To enable offsite manufacture to be chosen at
Developed (RIBA Stage 3) or Technical Design
(RIBA Stage 4) Stages, it is essential that
Design for Manufacture and Assembly (DfMA)
thinking is embedded at Concept Design (Stage
2). Gaps in knowledge, expertise and a lack
of supply chain integration at this juncture are
blockers, a point we address later.

4. The Nature of Technology: What It Is and How It Evolves: Brian Arthur (August 2010)

The National Audit Office has previously
reportedvi that:

If considered in isolation…
traditional methods of
construction remain cheaper
in many cases, than modern
methods of construction,
including offsite manufacture.
Whilst qualitative data suggests that offsite
manufactured assets may reduce whole life
costs, present day bias too often prevails. Longterm thinking is often ignored in favour of short
term gains (e.g. lower construction costs).
By adapting choice architecture and the
application of ‘nudges’ we aim to offset the
current culture of temporal discounting, in
preference of longer-term benefits, a point
acknowledged by the ‘Procuring for Value’
strategy within Government Sector deal.

i. ii. iii. iv. v. See further reading list

5. The value of off-site construction to UK productivity and growth: WPI Economics (April 2017)
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What are the benefits offered by offsite manufacture for
construction?
The benefits for offsite construction, relative
to traditional methods, have consistently
been cited across the industry, reaffirmed by
both industry peer review and a breadth and
regularity of academic research, over past 15
years alone6. However, the history extends
much earlier. CIOB, amongst others, has
conducted research consistently for over 35
years, identifying the effectiveness of offsite
solutions in terms of function, quality, time,
cost, safety and productive use of labour and
other resources.

Within the mainstream construction industry,
there is consensus regarding the benefits
relating to time, quality, productivity, people and
process, ratified by our own application of OSM.

In light of evidence provided, the House
of Lords Select Committee concluded that
OSM held:

Clear and tangible benefits,
making a compelling case for
its widespread use.

Adding to this body of evidence, Kier,
alongside other consortium members, is
supporting the Construction Industry Research
and Information Association’s (CIRIA) live
research project ‘Quantifying the Benefits of
Offsite Construction’.

Environment
Reduced waste.

Increased recycling.
Reduced carbon emissions.

At Sainsbury Wellcome Centre
offsite fabrication of the façade
and offsite building services
assembly ensured minimal
waste on the project.

Quality

Less dependent upon on-site
skills.

Standardised components give
economies of scale.
Improved cost certainty.

100

Early engagement with subcontractors
drives out risk allocations.
Reduced whole life cost.

At Project Capella, early engagement
resulted in minimal risk allowance in
budgets as project costs were informed
by the supply chain,
resulting in developed
and robust allowances.

Safety

50

Mitigates risk at source,
including:
Reduced operatives on site.
0
2007

2008

2009

2010

2011

2012

6. Number of academic papers regarding “Benefits of Offsite Construction” per annum (2003-2017): based on Google
Scholar search
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Improved logistics.

Cost

Opportunity to develop a
multi-skilled factory workforce.

At R7, King’s Cross, precast
concrete columns and
prefabricated chilled
beams were selected
for the consistent,
enhanced quality finish.

2006

Concurrent working.

Repetitive processes.

150

2005

Faster installation.

Compared with a traditional build, the
team at Buckingham Park and St Nicolas
& St Mary Schools were able to save a
third in construction time; assembling 79
modular units in just 4 weeks.

Reduced defect variability.

Academic papers regarding the
“benefits of offsite construction”

2004

Greater predictability.

Unaffected by weather and
other trades.

Increased accuracy.

200

2003

Programme

At Crome Court Student
Residences, Cross Laminated
Timber reduced deliveries and cut
1,400 tonnes of carbon dioxide,
the equivalent of four years of
use of the building.

2013

2014

2015

2016

2017

Reduced working at height.
Reduced scaffolding and
manual handling.
Less noise and dust produced.

Kier's use of offsite has seen huge
benefits in health and safety. At
Mersey Gateway, pre-assembled
reinforcement cages were built
offsite to minimise time working at
height in an exposed environment.

Standard
components for the ProCure21+
framework are procured at
reduced cost, typically saving up
to 30%. At Scarborough Hospital
we saved over £60,000 on
components.

Productivity
Factory productivity is
significanty higher than
construction on site.

Less materials stored on site.
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Despite the defined benefits,
adoption of OSM is varied at best.

So why isn’t offsite
universally adopted?
If there was a logical answer
we would have found it –
we should therefore review
the irrational.

14
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What are the key barriers to wider use of offsite?

Imminent revolution? We’ve been here before...

In our view, habit and embedded behaviours
are the ‘irrational’ barriers to the wider
adoption of offsite manufacture.

Within the seminal change management
book, ‘Our Iceberg is Melting’, John Kotter
stresses the importance of creating a sense of
urgency to enable people to see and feel the
need for change.

More than 40% of the actions
people perform each day aren’t
actual decisions, but habits.7

particularly pertinent within design, engineering
and project management practices, with the
catalyst for offsite manufacture residing at
Stage 2 Concept Design. Architectural firms that
openly advocate offsite manufacture such as
Bryden Wood, HTA Design and Chapman Taylor,
sadly remain a minority.

Duke University research, 2006

3. Supply chain maturity and capacity

Notwithstanding, we are equally aware of other,
more rational, factors and recognise that the
status quo is compounded by the following:
1. Lack of industry self-awareness

Offsite manufacture for construction is often
misinterpreted as exclusively volumetric
construction, with componentised,
manufactured and platform solutions
overlooked. Bryden Wood’s categorisation of
manufactured, componentised, volumetric,
traditional (illustrated on page 10) is a model
of considered simplicity, that, alongside the use
of more consistent language, can only help to
provide clarity in a subject matter that is all too
often misperceived (explored in Volume 2).
2. Skills and knowledge gaps

Whilst focus is often steered towards
addressing skills gaps along the assembly
line, we believe that developing the knowledge
base of the funders, enablers, advisors and
gatekeepers is key. Replacing uncertainty
with knowledge and understanding of OSM is
essential to parties underwriting, funding and
recommending its application.
Similarly, there is limited expertise and
experience industry-wide in designing for,
and managing, offsite manufacture. This is
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The supply chain with capabilities to
manufacture offsite is fragmented, with a
minority of large-scale diversified players (such
as Laing O’Rourke, L&G Homes, Saint Gobain
and Vision Modular) and a broader spectrum of
SMEs (albeit with capacity limitations). Wider
use of offsite manufacture for construction is
expected to introduce new market entrants
(with a maturity risk) and potentially stress
capacity of incumbent players (with a residual
performance risk).
4. Incomplete feedback loop

The sporadic completion of post occupancy
evaluation is an industry-wide challenge, a
point regularly raised with disappointment
by the RIBA. The lack of performance data is
particularly pertinent to the OSM market, given
the continued introduction of new solutions,
providers and, in turn, a growing number of
design standards.
Gaps in performance data and incomplete
feedback loops (although complete in product
design are inconsistent in architecture and
construction) continue to prohibit in-depth
analysis, adaptation and evolution of solutions
and standards8, leaving uncertainty for
investors and underwriters regarding system
performance credentials.

5. Pipeline of work

Market vulnerabilities are further amplified by
a sensitivity to fluctuations in pipeline, with
a lack of long-term planning, confidence and
predictable demand a business and sector
challenge. Changes in direction of government
strategy, and in turn pipeline, have historically
impacted market stability and confidence, with
current macro-economic conditions (not least
Brexit) adding fuel to the fire.
In addition to the above, the House of Lords
Select Committee reported financing / cash
flow and risk ownership / apportionment
as two barriers to the adoption of OSM. In
response, the government has acknowledged
that if the construction sector is to adopt OSM
technologies at scale then it will need to access
new sources of finance (particularly longer-term
investment finance).
Whilst we concur with the principles of
the government and select committee, we
equally believe both items are symptoms
of perception (borne of knowledge and
understanding, skewed by cognitive bias) as
much as they are root cause. This reinforces
our views surrounding the need to investigate
psychological, behavioural and cultural factors.
We believe our contribution to furthering
the discussion is to consider the irrational
barriers. In Volume 2 we expand on the theme
of behavioural science, more specifically,
reviewing how friction can be removed or
consciously introduced, to counteract the
default and nudge behaviour in an
alternative direction.

Whilst endorsing this principle, the idea that
the construction industry is on the verge of
fundamental revolution is not new.

For example, in 1919, the
Standardisation and New
Methods of Construction
Committee - set up by the
government to examine the
construction industry and
report on ways of solving
the problems of house

construction caused by
shortages in both skilled labour
and building materials reviewed standardisation and
investigated new methods of
construction.

Our ‘Journey to the Choice Factory’ illustrates
that adoption of OSM and MMC techniques
is far from new to Kier; we have been active
for almost 100 years. Nor is it new to many of
our peers.

David Donnison wrote some 52 years ago
within the Government of Housing that:

There has been much talk in
recent years about the need for
an industrial revolution in the
construction industry, leading
in some quarters to hopes of a
spectacular ‘break-through’.

100

Frequency of offsite and DfMA searches on Google

Offsite construction
DfMA

75

50

25

1 Jan 2004

1 Dec 2008

7. Interventions to Break and Create Consumer Habits, Bas Verplanken and Wendy Wood (2006)

9. Offsite Architecture: Constructing the Future, Ryan E Smith and John D Quale (2017)

8. Innovate or Perish: New Technologies and Architecture’s Future: David Celanto (2007)

10. Extract from Google Trends demonstrating the search popularity of offsite and DfMA

1 Nov 2013

2018
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...So what’s different this time?
A combination of recent advancements has
meant the context has changed, and context
really matters.
1. Digital technologies

The availability of digital technologies (through
use of BIM, common data environments, digital
workflows, component catalogues, parametric
design, etc) are clear enablers that unlock
solutions where, historically, a lack of tools
has hampered change. Tools to represent
and transfer information instantaneously
and completely are real, enabling optimised
connections between design, planning and
right-first-time delivery.
2. New partnerships and materials

The profile and benefits of what can be
manufactured has evolved. The beginning of
the twenty-first century has seen an exponential
explosion in the creation of new materials,
unlike any in history11. Whilst relatively few
of these materials have been filtered into the
construction industry, closer ties with other
sectors (Kier’s membership with Manufacturing
Technology Centre for example) offers the
potential to create gains in quality and value.

Their functionality for certain sectors has
also dramatically shifted to levels that may
have been considered science fiction just
20 years ago.

The Future is already here – its
just not evenly distributed.
William Gibson
Parallel to the characteristics of what and how
we build evolving, the government has stated
its intent to:

Support and sustain UK
leadership in the development,
commercialisation of offsite
construction technologies
and techniques and its
continued growth.
The Construction Leadership Council has
reaffirmed its commitment and the spectrum
of clients and contractors (including Kier)
investing in research, development and
adoption of OSM grows. The ‘distribution’
therefore appears to be changing.

3. A shift in what we build

The profile of what we build continues to
evolve. The Stoddart Review12 has catalysed
smart buildings, with advances in operational
performance and monitoring. Building services
and their significance has grown financially
as a proportionate value of total build cost.
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11. Refabricating Architecture, Stephen Kieran and James Timberlake (2003)
12. The Stoddard Review: The Workplace Advantage (2016)
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Coming soon...

Further reading

Having outlined the status quo, Volume 2
defines the key steps we are taking to realise
the potential benefits of OSM.

Behavioural Science (books)

Despite habit and embedded behaviours
being barriers to the wider adoption of offsite
manufacture, research around OSM has
typically been structured around technological
and economical solutions. Instead, we believe
it is the psychological, behavioural and cultural
factors that present the greatest opportunity
for change.
Volume 2 therefore outlines our action plan
around these principles.

Once we have made a
choice or taken a stand, we
will encounter personal and
interpersonal pressures to
behave consistently with that
commitment.

•

The Choice Factory					

Richard Shotton

•

Priceless (Hidden Psychology of Value)			

William Poundstone

•

Confessions of an Advertising Man				

David Ogilvy

•

Thinking Fast & Slow					

Daniel Kahneman

•

Influence: The Psychology of Persuasion			

Rober B Cialdini

•

Inside the Nudge Unit					

David Halpern

Offsite solutions (books)

•

Refabricating Architecture				

Stephen Kieran & James Timberlake

•

Prefab Architecture					

Daniela Santos

•

Off-site Architecture “Constructing the Future”		

Ryan E Smith and John D Quale

•

Prefab Housing and the Future of Building: Product to Process

Matthew Aitchison

Robert Cialdini
We welcome the positive pressure, which is
why we’ve outlined our visible commitment
and intent!
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Offsite solutions (industry papers / reports)

•

Platforms: Bridging the Gap between Construction and Manufacturing: Centre for Digital Built Britain (2018)

•

Delivery Platforms for Government Assets – Creating a Marketplace for Manufactured Spaces: Centre for Digital Built Britain (2017)

•

Designed, sealed, delivered: the contribution of off-site manufactured homes to solving London’s housing crisis: London Assembly (2017)

•

RIBA Plan of Work 2013: Designing for Manufacture and Assembly (September 2016)

•

More Homes Through Manufacture: A Housing Forum Working Group Report (May 2015)

•

Laying the Foundations for MMC (Expanding the role of Modern Methods of Construction) Building Societies Association (2016)

•

Reinventing construction through productivity revolution: McKinsey Report (February 2017)

•

The Farmer Review of UK Construction Labour Model, Modernise or Die: CLC (October 2016)

•

Transforming Infrastructure Performance: Infrastructure & Projects Authority (December 2017)

•

Smart Construction, How offsite manufacturing can transform our industry: KPMG (April 2016)
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Kier is a member of:
BuildOffsite: www.buildoffsite.com
The Supply Chain Sustainability School: www.supplychainschool.co.uk
Construction Industry Research and Information Association: www.ciria.org
Manufacturing Technology Centre: www.the-mtc.org
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