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1: To raise awareness 
and 

engender support
To stimulate interest

To raise awareness  

To gain personal, institutional and governmental 
support and endorsement for these efforts.

Aims of this paper

2: Cost:Benefit 
Alignment 

with the aims of 
strategic bodies

To establish alignment with strategic bodies 
such as the National Infrastructure Commission, 

which is tasked as follows:

“The National Infrastructure Commission 
will enable long term strategic decision 
making to build effective and efficient 
infrastructure for the UK and will be 

established by legislation as an independent 
body.”  

Key words for us are “effective and efficient….” 

Effective is the NIC’s way of saying “value”…ie 
it gives the user what they need reliably and well.

4: Identification of 
funding partners

To identify possible sources of practical R&D 
funding, and potential cross-industry funding 

partners. 

This funding would be used to develop practical 
measures to take advantage of the cost reduction 

opportunities across the industry.    

3: Advice on effective 
development

To seek strategic advice on how we might pro-
ceed to develop and deliver some of the initia-

tives that we are proposing.  
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Background

We have been looking at efficiency and 
effectiveness in construction for many 
years. 

This paper draws together some of those 
strands, summarising how a strategy of 
many marginal gains can have a significant 
and beneficial impact on the cost of new 
UK construction. Compared to many 
industries, construction has a market dis-
function in R&D. We believe that the lack 
of vertical integration is the single biggest 
problem and is notably different from 
other industrial sectors. 

In effect:

Motivation for innovation is low (due to 
construction’s high turnover/low margin 
business model)

Those investing in innovation struggle to 
get it adopted (lack of control) 

Those investing in innovation rarely 
benefit fully from the value generated 
(inappropriate business model). 

Latham, Egan and others tried to deal with 
this by building contractual relationships 
that allow value to be generated and shared 
but with limited success and occasionally 
unintended negative consequences.   
Perhaps the Big Restructure can in 
the end work for Major Infrastructure 
organisations but much of the construction 
sector is not and will not be like that. 

Our involvement began 25 years ago with 
the first practical office loading study with 
Arup, for Stanhope (for Peter Rogers 
and Sturat Lipton), showing incremental 
reductions in construction costs using 
realistic loads in lieu of default letting 

Enough is Enough shows 
how 

lean engineering would 
save at least 

£5 Billion per year 
in new structures alone, 

with similar savings 
potential 

in other Disciplines.

Get it Right  identifies 
practical ways in which 

the reduction of common 
construction errors 

would save up to 
£20 Billion per year in the 

UK.

Taken together, these 
two studies show 
in a practical way

how to save 
from 25% to 35% of UK 
new construction costs 

every year, 
reducing new build costs 

by £20 to £30 Billion.

market practice. 

In 2010, Expedition’s Enough is Enough 
presented the case for lean engineering 
of everyday structures through Chris 
Wise’s IABSE Milne Medal Keynote; the 
Winton Symposium keynote at Cambridge 
University (funded by Winton Capital’s 
David Harding), and Wise’s column at 
Building magazine. 

Enough is Enough (now updated from 
carbon savings to include ££’s savings) 
shows how lean engineering can save £5 
Billion per year in new structures. With 
allied trades, this increases to a potential 
saving to UK construction of over £10 
Billion per year.

Enough is Enough thinking was recognised 
by senior industry figures including Peter 
Hansford, formerly Chief Construction 
Advisor, and later supported by published 
work by Cambridge University.  

In 2015/16, Ed McCann and Tom 
Barton (formerly Sir Robert McAlpine)
developed and ran the ICE’s Get it Right 
Initiative into the costs and causes of error 
in construction.  A group of 15 major 
contractors and clients funded the study. 
Get it Right identified where, in a practical 
way, reduction of construction errors would 
save up to £20 Billion per year in the UK. 

Get it Right creates a set of reasoned 
propositions designed to “make 
construction better through practical 
action”, involving clients, contractors, 
designers, researchers and end users. 

Taken together, the work shows how 
to save 25% to 33% of the UK’s new 
construction costs every year.
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Framing the Problem
We have been talking about endemic qual-
ity and productivity problems in Construc-
tion for many years.

In a functioning market we would expect 
efficiency and effectiveness to be pro-
gressively improved through competitive 
processes, Adam Smith style, ie…..:

More productive digger => 
competitive advantage => 

leads to new generation of diggers=> 
adopted across the sector 

and so on.

It is clear that 
simple market / 

evolutionary forces 
are not working 

well.  

It is clear that simple market / evolutionary 
forces are not working well in the con-
struction industry.  

Our analysis of the root causes for these 
deep-seated problems mirrors that of 
many….:
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Solution Strategy using Marginal Gains
The dominant strategy that has been 
promoted since Egan is whole market 
reform…..restructuring relationships from 
top to bottom, vertical integration and so 
on.  Some continue down this line.  The 
jury is out on whether this can succeed 
given the highly evolved, and high inertia 
nature of the industry.   

Many that we speak to invested time 
and effort in the initiatives that flowed 
from the Egan report and are frustrated/
jaded by what they perceive to be a lack 
of substantial impact…. All of the issues 
around low margins, low productivity, poor 
image persist….

From our experience delivering innovation 
in business and on projects, we have 
a different approach which is based 
on targeted “small” changes which are 
manageable but deliver substantial benefits 
in short timeframes. 

The advantage of this approach is that 
corporate inertia is easier to shift in smaller 
packages, and success can be seen sooner 
(encouraging a willingness to consider 
more change)

Taken across the Construction 
Industry, each Marginal Gain 

might generate Annual Savings 
measured in hundreds of 

millions, 
or sometimes 

billions of pounds.

With this approach we try to find 
specific interventions that would generate 
notable efficiencies in their own right.  In 
designing and implementing the solutions 
we need to understand and address the 
complex nature of the industry or the 
solution will not work….

This approach depends on effective 
collaborations and sets out to establish 
value chains where the “person” paying 
derives some direct benefit in a reasonable 
timeframe…. 

This is analagous to David Brailsford and 
cumulative marginal gains in cycling.

But instead of a few seconds around 
a track, taken across the construction 
industry each “marginal gain” would 
potentially  generate annual savings 
measured not in seconds but in hundreds 
of millions or sometimes billions of pounds 
to UK businesses and clients.
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Solution Example 1:  
Get It Right Initiative.
Improved value and Lower cost 
by eliminating error

Chaired by Expedition’s Ed McCann, 
Get it Right is an industry-led research 
project which identified £15 to £20 billion/
year cost to UK construction associated 
with avoidable error.  The research also 
identified the root causes of this error. 

The research showed how groups of clients 
and contractors working together, rather 
than in competition, could pursue efficien-
cy through collaborative cross-industry 
R&D.  Collaboration provides a basis to 
share costs and expertise between them but 
all benefit from the results. This improves 
their business models, and that of the UK 
construction industry as a result.

Four strategic threads were found to pro-
gressively reduce cost.  

As an example: 
One thread focuses on skills. In the initial 
stages three activities have been developed 
to start to address the skills problems of:
 

•	 Construction Design Managers; 
•	 Site Supervisors 
•	 and Trade Operatives respectively.  

With the group of 10 major contractors 
and the CITB, and using a collaborative 
funding model Get it Right developed a 
training proposal for Construction Design 
Managers that would deliver high impact 
at a cost well below what an individual 
organisation could otherwise achieve. 

In this case, participants each get a training 
product tailored to address a real need in 
their business to improve current chal-
lenges around poorly co-ordinated and 
communicated design information. By 
co-designing the training, each gets a 
£100k training product for £5k.

Through such skills training and value 
propositions we can do useful things which 
in the aggregate lead to major improve-
ments in efficiency and effectiveness. 

Get It Right: 
The Industry-led 
research project 

identified the root 
causes of 

£15 to £20 billion/
year costs to UK 

construction 
associated with 
avoidable error. 

Get it Right partner group
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Get it Right report: 
21% of Costs are due to errors: 
£18 Billion/year in UK (New Construction)

Data from “Get It Right” (2016)

Data from “Get It Right” (2016)

Total new UK construction 
(April 2016): £83 billion

£65 Billion 
per year

£18 Billion 
per year
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Solution Example 2:  Enough is Enough.
Improved value and Lower cost 
through Lean Engineering
In 2010, Chris Wise used his Milne medal 
address at IABSE in London to deliver a 
proposition on the significance of marginal 
gains in the structural engineering 
profession, called Enough is Enough. 

Attended by many senior players in 
the industry, the proposition looked at 
improvements to materials performance 
and impediments to adoption, and was met 
with statements such as “Of course...why on 
earth aren’t we doing that?”

Originally described in terms of carbon 
reductions, the study has now been 
updated to include the key metrics of Cost 
Savings. 

Perfect steel beams: 
Save £700 Million/year

Perfect Flat Slabs: 
Save £1 Billion/year

Perfect Concrete beams: 
Save £1 Billion/year

Rational Safety and 
materials Factors: 

Save £1 Billion/year

Enough is Enough looked, for example, at 
improvements to the humble I-Beam:

Patented in 1849, there has been virtually 
no change in the sectional characteristics of 
the ubiquitous I-beam….

It turns out that by varying the flange 
thickness we can save 30% of the beam 
steel.....

If only there was a machine that could vary 
the flange thickness….

There is….it is made by Siemens.

So why don’t we design the flange 
thickness to vary….?

Well structural analysis might become 
more complex, and variable section steel 
mills would have to be built for the 
purpose at an initial investment of £25m to 
£40m (according to Siemens). But such a 
plant would be a world leader.

And we would progressively chase a 20-
30% reduction in the UK’s steel costs….
saving .££ hundreds of millions a year to 
say nothing of carbon, and material waste. 

Incidentally, if we don’t do this, the 
Chinese will…….(David Harding, 
CEO Winton Capital Group was on the 
phone to his Chinese partners during 
one of Wise’s lectures on the subject at 
Cambridge University)
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.....and no moreThe simple act of 
adding the words

“....AND NO MORE” 
into design codes 
would save about
£1.4 Billion/year

Enough is Enough....and beyond......
The findings of Enough is Enough were 
given strong academic support when, in 
2013, Professor Julian Allwood of Cam-
bridge University published a research 
paper on the subject at the Royal Society. 

 Jonathan Cullen of Professor Allwood’s 
research team had attended the initial 
Enough is Enough lecture at IABSE. 

In 2015, McCann and Wise met the 
then Chief Construction Advisor Peter 
Hansford to discuss how to respond to the 
Government’s 2025 Construction Strategy 
targets.

Among the subjects under discussion was 
“habitual over-design”; the expedient and 
endemic practice of adding “a little bit of 
extra” to a structure just to sleep at night. 

The cost of this practice has now been 
quantified at between £700 million and 
£1.4 billion per year in structures alone. 

This cost could be eliminated by adding 
the simple phrase “..AND NO MORE” into 
design codes and procurement documents.

Figure 7 of Allwood’s paper maps potential 
policy interventions to support material 
efficiency (reproduced at right).

The Figure shows that Evolution (upper 
left) needs policy intervention even if solu-
tions are known and parties committed. 

Enough is Enough focusses attention also 
on Innovation, Compliance and Coaxing 
to achieve greater cost reductions, but the 
market has not so far moved this way on 
its own, unprompted and uninterested. To 
change this motivation is the challenge.
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Proposal 1: 
Establish and Empower a cross-industry group 
to identify and eliminate inefficiency
We believe that there would be great 
value to establishing a cross industry 
group charged with finding inefficiencies 
and then developing and implementing 
initiatives to overcome them.  

The work of this group would be 
deliberately pragmatic and focus on 
benefits in the short to medium term.

The means of generating change would be 
through initiatives to change behaviour, 
rather than major structural reform of the 
whole construction sector Egan-style.
 
To start, we recommend producing a list 
of the top ten un-adopted innovations in 
the sector by impact and then developing 
initiatives to get them adopted.  

...establish a Cross-
industry Program to find 

the Top 10 
Unadopted Innovations 

in the construction 
industry, 

and get them adopted
(eg self-compacting 

concrete)

For example: BAM Nuttall’s Steve Fox is 
convinced that self-compacting concrete 
should be standard and that if we used it 
we would eliminate most of the problems 
that we currently have with over and 
under-compaction. 

He believes that if people priced in 
the realistic cost of “sorting out the 
problems” with traditional concrete that 
self-compacting concrete would be cost 
beneficial…..but traditional costing 
methods delude themselves by pricing 
conventional concrete on the basis of a 
perfect job.   

The group could explore this in detail and 
if Steve is right, produce a compelling 
argument to convince clients and specifiers 
to change their specification.  

For example, widespread adoption of 
self-compacting concrete would then 
generate economies of scale as well as new 
technologies in delivery and formwork to 

further reduce the cost….say.

This group might also be tasked with 
developing an R&D agenda which 
addresses current inefficiency as well as the 
exciting hi-tech future currently promoted 
by Innovate UK and EPSRC…..the idea 
would be that by explaining clearly the 
financial and service benefits of improving 
efficiency governmental funding agencies 
would put some money into that too.  

Not sexy but worthwhile nonetheless. 

Self compacting concrete was good enough 
for the Akashi Kaikyo Suspension Bridge
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Proposal 2: 
Establish Industry-led R&D Centres for 
Practical Construction.
Our analysis of academically-driven R&D 
in our sector has revealed a number of 
deficiencies. Many have identified the 
mismatch between the academic R&D 
activity and the current needs of industry.  

We believe that until we are able to 
get industry in a position to set the 
construction R&D agenda we will make 
little progress.  

Additionally, we observe that in the 
construction sector (unlike automotive, 
aviation and others) our “trained inventors” 
(ie the design professionals and some of 
the specialist trade designers) are more 
or less precluded from “doing invention” 
by virtue of the single-project-at-a-time 
business models within which they operate.  

We would look to involve “pro-designers” 
in a paid capacity on collaborative R&D 
within these sectors.  

Examples of the sort of thing that we 
might have a go at in these centres for 
practically-oriented construction-industry 
research would be:

•	 the National Pot-hole Challenge 
•	 the Integrated Service Trench system
•	 the Perfect Slab/beam/wall
•	 the Perfect concrete spacer

and 
•	 the Really-well-built brick wall

This last example would be used to show 
how to reduce the overall Factor of Safety 
on masonry construction from 3.5 to less 
than 2.5. This would recognise that the 
code’s descriptions of “special construction” 
and “special materials” are readily achievable 
in everyday C21st practice.

For funding, we would consider models 
including conventional research and 
innovations streams, but these have to date 
not delivered the results the industry needs.

Therefore, in addition, we propose 
alternative crowd-source/membership 
fundings streams from industrial, client, 
government and research bodies who stand 
to benefit, as summarised in Get it Right. 

Develop “Get it Right”, 
and “Enough is Enough”, 

into Practical R&D 
Programs aimed at 

progressive, but rapid 
implementation, through 

extensive prototyping 

Prototype to prove a really well built wall 
reduces waste from excessive safety factors


