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POOR UK CONSTRUCTION INDUSTRY PERFORMANCE
IS WELL DOCUMENTED:

Construction Matters (2008)

Wolstenholme (2009)

Government construction 

strategies (2011, 2016, 2017)

Construction 2025 (2013)

Digital Built Britain (2015)

Farmer (2016)

Industrial Strategy (2017)

Bossom (1934)

Simon (1944)

Philips (1948)

Emerson (1962)

Banwell (1964)

Tavistock Inst. (1966)

Potts (1967)

Wood (1975)

NEDO (1978, 1983, 1988)

Latham (1993, 1994)

RCF (1995)

Levene (1995)

CIB (1996, 1997)

Egan (1998, 2002)

NAO (2001)

Saxon (2005)

Calcutt (2007)

(and this is just a selective list!)



“… Partnering includes the 

concepts of teamwork between 

supplier and client, and total 

continuous improvement. It requires 

openness between the parties, 

ready acceptance of new ideas, 

trust, and perceived mutual 

benefit.”



INTEGRATED PROJECT TEAMS – HISTORICAL CONTEXT

•Partnering movement – 1990s development of ideas, eg:

• Lean Thinking (Toyota)

• CRINE (Cost Reduction Initiative for the New Era)

• ACTIVE (Achieving Competitiveness through Innovation 

and Value Engineering)

• Construction Industry Board

• Reading Construction Forum (Trusting the Team)



INTEGRATED PROJECT TEAMS

•Egan “Rethinking Construction” (1998, p13)



EGAN – 5 DRIVERS OF CHANGE

• committed leadership

• a focus on the customer

• integrated processes and teams

• a quality driven agenda

• commitment to people



CONSTRUCTING EXCELLENCE: CORE PRINCIPLES



EGAN (AND CONSTRUCTING EXCELLENCE)
– 6 CRITICAL SUCCESS FACTORS

• Early involvement

• Selection by value

• Aligned commercial relationships

• Common processes and tools

• Performance measurement

• Long-term relationships



INTEGRATED PROJECT TEAMS – HISTORICAL CONTEXT

•Egan movement

•developed collaborative working ideas through:

• Movement for Innovation

• Construction Best Practice Programme

• Construction Clients Charter

• Building Down Barriers, Prime Contracting

• Partnering contracts

• KPIs, toolkits

• And the net impact of all these ideas….?



WHY HAS CONSTRUCTION PRODUCTIVITY FLATLINED?
•“fragmented transactional and risk transfer interfaces, lack 

of early well-defined client briefs, a propensity for clients to 

change their requirements late in the process, design –

procurement – construction process separation, and large 

scale industry re-working and defects rectification.”

(Farmer, 2016)

• Inertia (industry culture still strongly

contractual / adversarial / lowest price)

• Lack of innovation (low appetite for R&D)

• Under-investment in IT = low digitisation

•Result: 

•Poor industry performance (time, cost, quality, fitness for 

purpose, reputation)



Ongoing since 1960s …

but construction lags behind



Mckinsey Global Institute (December 2015)

Digital America: A tale of the haves and the have-

mores



Mckinsey Global Institute (June 2016)

Digital Europe: Pushing the Frontier, Capturing the 

Benefits.



McKinsey Global Institute (2017) Reinventing Construction: A route to higher productivity.





DIGITISING CONSTRUCTION

Moved from … To…

Type-writer word processing

Postal correspondence, faxes email

Analog photography (film) digital photography

Audio/video tapes MP3/4s, .MOV, .WAV etc

Financial ledgers Excel, accounting software, ERP

Manual drafting CAD*                                           BIM

*BS1192 first published in 1998



Online file management

• Single central repository

• Fewer interoperability issues

• Less paper

• Latest information

• Complete project record

• Full information audit trail

• Greater re-use of 

information

But ...

• nearly all still 2D

• email often used instead

Online AEC 

collaboration 

(c. 2000s)







'DISRUPTIVE' TECHNOLOGY TRENDS

⚫ Cloud - SaaS

⚫ Mobile

⚫ Web 2.0

⚫ Reality capture

⚫ Building information modelling (BIM)

⚫ Starting … Web 3.0 – the semantic web

⚫ The 'internet of things'

⚫ Data – linked, open, ‘Big’



ONGOING CHANGE 
SINCE LATE 1990S

CLOUD –
PERCEPTIONS 
CHANGING



MOBILE DISRUPTION

⚫ Gradual change since mid 2000s

⚫ Gathered momentum since 2007

⚫ Apple iPhone, Android, Blackberry

⚫ Smartphone to tablet (c. 2010)

⚫ Move from stand-alone apps to mobile tools integrated with 

enterprise solutions

⚫ Growing demand for 'Cloud' (public and private), and for 

corporate mobile access to real-time business data (BI)





Social 
Disruption



REALITY CAPTURE 
DISRUPTION

⚫ Laser-scanning (static + drones)

⚫ Point clouds (with cloud-based management)

⚫ Photogrammetry

⚫ 360-degree photography (eg: Holobuilder, Matterport)

⚫ 2D data transformation (“RetroBIM”)

⚫ Virtual Reality

⚫ Augmented Reality 

⚫ eg Google ARCore (formerly Tango)



GEOSPATIAL 
DISRUPTION

•Location intelligence

•“Integration of  BIM and 

GIS is a good place to 

start connecting BIM and 

Smart Cities”



from Shaping the Future of Construction, World Economic Forum/The Boston Consulting Group (2016)





Nov 2010

Spring 2011



BIM IS NOT A TECHNOLOGY
- IT IS A COLLABORATIVE PROCESS
SUPPORTED BY PEOPLE AND TECHNOLOGY

•Stage 0: Strategy

•Stage 1: Brief

•Stage 2: Concept

•Stage 3: Definition

•Stage 4: Design

•Stage 5: Build and commission

•Stage 6: Handover and close-out

•Stage 7: Operation and end-of-life



BIM IS A 
PROCESS 
SUPPORTED BY 
PEOPLE AND 
TECHNOLOGY. 

THEREFORE, 
CHANGE IS 
NEEDED IN 
INDUSTRY 
STRUCTURES 
AND 
PROCESSES



Actions needed to address:

• Delivery mechanisms

• Commercial

• Technical

• Cultural

• Research requirements

• “a ten-year programme” – Mark Bew

Digital Built Britain (February 2015)



Digital Built Britain (February 2015)



CONSTRUCTION 2025 (JULY 2013)



INDUSTRIAL STRATEGY (NOVEMBER 2017)

"work to ensure construction projects ... are procured and built based on 

their whole life value, rather than just initial capital cost."



INTEGRATED PROJECT TEAMS – PROCUREMENT

• Project partnering

• Strategic partnering (alliancing)

• Prime contracting / Building Down Barriers

• New models of procurement

• Two Stage Open Book

• Cost Led Procurement

• Integrated Project Insurance (insurance-backed alliancing)



INTEGRATED PROJECT TEAMS – ALLIANCING



INTEGRATED PROJECT TEAMS –
ALLIANCING



INTEGRATED
PROJECT TEAMS
– ALLIANCING

ANGLIAN WATER 
AND THE 
@ONEALLIANCE

A 15,000 POPULATION 
WASTEWATER TREATMENT 
PLANT IN CAMBRIDGE 
WORTH £11M WAS 
DELIVERED FOR 20% LESS 
COST AND 45% LESS 
CARBON. “THE PARTICULAR 
CHALLENGE FOR THIS JOB 
WAS TO GO FROM 
CONSTRUCTION TO 
OPERATION IN 12 MONTHS, 
THEY ACTUALLY DID IT IN 
LESS THAN 9 MONTHS.…”



INTEGRATED PROJECT INSURANCE



INTEGRATED PROJECT INSURANCE

• collectively insures the client and all other 

Alliance partners: consultants, specialists, 

manufacturers, construction managers and 

their supply chains.

• replaces liability-driven professional 

indemnity insurance with financial loss cover 

where the outturn cost above the target cost 

plus pain-share is insured. 



INTEGRATED PROJECT INSURANCE
•Cost savings targeted: 15% - 20%

•Other key success criteria:

• Programme certainty at below Target Cost

• Highly efficient methods, including off-site 

manufacturing where best for project, and 

new methods of construction, eliminating 

waste in materials, processes and 

procedures

• Leading BIM methods and technologies 

from commencement

• Flexibility of the facility to be remodelled 

to meet future changes in demands and 

training methods



GROUP WORK



COMPETENCE =
KNOWLEDGE + SKILL + BEHAVIOUR

• For example, sales competence is made possible by knowledge of the industry, 

the customer and the company, together with the skills of listening and 

communicating, and the behaviours of professionalism and initiative.



DEFINE…

• Knowledge – what information I have 

about a subject

• Skills – using what I know in a situation

• Behaviours – the way I use my skills -

what you see me do 



SOME DESIRABLE BEHAVIOURS

• Co-ordination

• avoid gaps and overlap in team members work

• Co-operation

• obtain mutual benefit by sharing work

• Collaboration

• achieve results which could not be accomplished alone



COLLABORATIVE LEADERSHIP

•Behaviour

• Redefining success. From narrow 
agendas to bigger goals

• Involving others. From autocratic to 
inclusive decision making

• Being accountable. From blaming to 
taking responsibility

•What it means

• Collaborative leaders redefine success and 

focus on goals bigger than their own 

narrow agendas. They seek common ground, 

look for pragmatic solutions, and compromise

• Collaborative leaders involve others in 

decision making and exhibit an open mind to 

alternative divergent views, dialogue and 

working with others

• Collaborative leaders hold themselves 

accountable and also demand accountability 

from others



NEW WAYS OF WORKING?

• Suppliers increasingly focus on value-adding business outcomes: 

‘assets-as-a-service’ backed by data (eg: ‘illumination’, not 

light fittings)

• More 'whole asset life-cycle' data-connected approaches (the 

‘digital twin’)

• Rationalised, more integrated and collaborative supply chain 

organisations (vertical industry specialists – joined by data)

• Construction = data-driven, leaner, safer, lower carbon ... more 

automated, more ‘sophisticated manufacturing’



IT’S NOW OR NEVER….

•“The current pace and nature of 

technological change and 

innovation in wider society is such 

that unless the industry embraces 

this trend at scale, it will miss the 

greatest single opportunity to 

improve productivity and offset 

workforce shrinkage.” (p.09)



ADAPT, EVOLVE (OR DIE?)

Mckinsey Global Institute (June 2016) Digital Europe: Pushing the Frontier, Capturing the Benefits.



A dysfunctional industry



The construction 
business model is 
broken!



more disruptions



change the industry



break the silos



SMART targets

Q3 2013



new ways of thinking

Q1 2015

new 
ways of 
thinking

new ways 
of doing 
things

new 
business 
models

the 
DIGITAL 

economy

new business
relationships

new 
institutions

new 
performance metrics



the DIGITAL drive

Q4 2017



not only about digitisation



the deal

STRATEGIC areas

1. Digital Techniques

2. Offsite Manufacturing

3. Whole Life Performance

Construction Sector Deal
(July 2018)



Platform approach to Design 
for Manufacture and Assembly 
(P-DfMA)

Three principles:
1. Design for manufacture
2. Use a platform approach
3. Open for manufacture, use 

and procurement

Offsite, DfMA



PRISM
• Launched July 

2019
• Open-source 

software free for 
anyone to use

• Bryden Wood, 
CAST, Mayor of 
London.

rules-based design tools



Digital dashboard

delivering data for 
better design.



ongoing occupancy evaluation



digitally enabled decisions
DIGITAL TWIN..

“a realistic digital representation of 
assets, processes or systems in the built 
or natural environment”
+ connected to the physical twin

NATIONAL DIGITAL TWIN..

An ecosystem of digital twins connected 
via securely shared data.



digital twins

Q4 2018



national digital twins



change procurement
“work to ensure construction projects 
... are procured and built based on their 
whole life value, rather than just initial 
capital cost" 

+ offsite construction by government

CLC: procuring on the basis of whole-life value 
and performance
+ Measuring and rewarding good asset and 
supplier performance



new thinking

new 
ways of 
thinking

new ways 
of doing 
things

new 
business 
models

the 
DIGITAL 

economy

new business
relationships

new 
institutions

new 
performance metrics

pre-manufactured solution

whole life value/performance 
based outcomes

data, IoT, digital twins etc.

+

+

=
SERVITISATION



COCOMPETENCE

Paul Wilkinson

(Ethos VO)

‘Experience in other industries suggests that failure to understand and 

adapt human behaviour, rather than technology, is the biggest 

impediment to collaborative working’ - Sir Michael Latham.



Collaboration adds value in 

construction projects

• Collaboration yields results that could not be achieved by 

people working separately

• Effective collaborative working is enabled by:

• early involvement

• selection by value

• common processes & tools

• performance measurement

• long term relationships

• modern commercial arrangements

• But in past 20+ years, most UK construction has barely 

changed …



Accelerating change…

Latham

Report
(1994)

Egan

Report
(1998)

Accelerating 

Change
(2002)

SFfC

integration 

toolkit
(2003)

Be Valuable 
(2005)

Never 

Waste 

a Good 

Crisis 
(2009)

Government 

Construction 

Strategy
(2011)

Digital 

Built 

Britain
(2015)

Construction 

2025
(2013)

Procurement / 

Lean client

task group
(2011)

2012 

Construction 

Commitments 
(2006)

1994 2016

BIM 

Level 2
(2016)

20052000 2010

Low Carbon 

Construction
(2010)

Partnering, integrated teams, 

collaborative working, alliancing, lean …

- over 20 years of industry initiatives Alliancing 

Best

Practice
(2014)

Lean Construction 

Institute UK formed
(2010)

B4C
(2014

)

Business web access Mobile web access

New 

procurement 

models (2014)

Building

Down 

Barriers
(1999)



ICG 

Alliancing 

Guide

Procurement / 

Lean Client 

Guide

B4C 

Profession 

Map

Convergence …



Government Construction Strategy -
Procurement/Lean Client Task Group
(July 2012)

Define the characteristics of an “intelligent client” in the 
context of [new] procurement models, and provide a 
maturity model for the measurement of those 
characteristics to help industry and government clients 
progress relationships in a manner that secures 
significant efficiency. 



Government Construction Strategy -
Procurement/Lean Client Task Group
(July 2012)



Infrastructure Clients Group – Alliancing 
Best Practice in Infrastructure Delivery 
(2014)

• in complex delivery environments, many alliances have 
been shown to deliver significantly better outcomes than 
more traditional contractual arrangements.

• to ensure success an emphasis has to be placed on 
the behavioural aspects of both the organisations and 
individuals involved. …

• commercial models that reward the delivery of agreed 
outcomes and drive the required behaviours deliver the 
best results. …



Infrastructure Clients Group – Alliancing 
Best Practice in Infrastructure Delivery 
(2014)

Four fundamental
themes of successful
alliances:

• commercial model

• behaviour

• integration

• leadership



Infrastructure Clients Group – Alliancing 
Best Practice in Infrastructure Delivery 
(2014)



Behaviours4Collaboration
(formed 2014)

• Industry/academic group

• UWE plus universities of Bristol, Salford, Bath, Reading

• A “BIM4” group – part of CIC communities

• Led by Elizabeth Kavanagh (of Stride Treglown)

• Supported by Constructing Excellence

• Aim: to enable collaboration by specifying the 
behaviours of collaboration …

• … by developing a ‘profession map’ focused on 
collaborative behaviours



Behaviours4Collaboration
(formed 2014)



LONGER-TERM B4C OUTCOME:
A PROFESSION CPD MAP



Similarities include:

• five-level views of capabilities

• maturity models

• checklists of behaviours

Some common threads …



= Collaborative Competence

= CoCompetence

Combine

Codify

Mobilise



COMPETENCE =
KNOWLEDGE + SKILL + BEHAVIOUR

• Knowledge - information about a subject

• Skills - using what I know in a situation

• Behaviours - the way I use my skills: what 

you see me do 



COCOMPETENCE = COLLABORATIVE
KNOWLEDGE + SKILL + BEHAVIOUR

• Knowledge – using information about a 

subject in a collaborative way

• Skills – using what I know, and my  

collaborative skills, in a situation

• Behaviours – the way I use my skills 

collaboratively: what you see me do 



Demonstrating CoCompetence

= what others see me do 



Demonstrating CoCompetence

• Target: not traditional (often adversarial, lowest price) 

projects

• Target: progressive construction clients deploying:

• new models of construction procurement

• Alliancing

• framework agreements

• Likely, therefore, to be ‘intelligent clients’ (utilities or public 

sector)

• Thus, leading edge, potential exemplar projects



Demonstrating CoCompetence

= what others see me do … 

…in tasks

…in teams …in supply 

chain clusters

…in companies

…on projects

…in alliances



CoCompetence – context

• Project teams include clients and tier 2/3/n suppliers

• Pain/gain-sharing (or similar incentivisation) helps promote 

value-adding collaboration and a ‘virtual company’ (not 

silo-based) perspective

• CoCompetence is not a specifiable standard

• CoCompetence cannot be accredited - behaviour changes 

over time

• CoCompetence benchmarks are comparative and will 

change as the industry evolves

• CoCompetence complements and is a catalyst for the core 

knowledge and skills required across disciplines



Assessing CoCompetence

– 1/2

• CoCompetence is a tool for projects embracing 

collaborative working 

• whole project team commits to collaborative approach

• individual team members identify any initial learning or 

skills development needs

• online tool, eventually accessible via mobile app(s)

• create personal, role-based profile

• mark others - 360-degree appraisal

• sliding scales

• give/receive comments/feedback

• ‘social kudos rewards’ (eg: ratings, stars, medals)



Assessing CoCompetence

– 2/2

• “Wisdom of the (project) crowd”

• anonymously score colleague behaviours (scores 

aggregated and averaged)

• share stories or anecdotes

• applaud/reward excellence

• ‘CoCompetition’ – league tables (potentially individuals, 

teams, projects)

• real-time feedback on individual, team, project, 

organisational CoCompetence



CoCompetence benefits

- clients

• Correlate CoCompetence to:

• project information flows – who facilitates, where are 

the bottlenecks? Frictions?

• achievement of lean and value-adding project 

objectives

• Real-time key performance indicators (KPIs) / feedback:

• supply chain collaborative behaviours

• CoCompetence / skills needs of client employees

• project best practice exemplars



CoCompetence benefits

- supply chains

• Correlate CoCompetence to:

• information flows – facilitators, bottlenecks?

• achievement of lean / value-adding project objectives

• Real-time key performance indicators (KPIs) / feedback:

• subcontractor collaborative behaviours

• CoCompetence / skills needs of direct employees

• CoCompetence becomes company competitive differentiator 

(with evidence base)



CoCompetence benefits

- individuals

• Reliable real-time feedback:

• monitor personal collaborative skills/behaviours

• identify training, personal development needs

• ascertain impact of training/development

• provide constructive focused feedback to fellow project 

team members

• CoCompetence becomes a capacity that can be linked to 

career advancement



Following slides show results reporting from the Strategic 

Forum for Construction (SFfC) toolkit’s Maturity Assessment 

Tool.

These are company-based scores, but intention is for 

CoCompetence tool to provide similar benchmarking 

capabilities, and to allow users to make meaningful 

comparisons on their metrics against other individuals in 

similar roles (eg: a project manager can see how they score 

in comparison with other project managers).



SFfC Maturity Assessment  - 1/2 



SFfC Maturity Assessment  - 2/2 



Experience in other industries suggests that failure to understand and adapt human behaviour, rather than technology, is the biggest impediment to collaborative working’

COCOMPETENCE

Paul Wilkinson

(Ethos VO)

‘Experience in other industries suggests that failure to understand and 

adapt human behaviour, rather than technology, is the biggest 

impediment to collaborative working’ - Sir Michael Latham.



Collaboration adds value in 

construction projects

• Collaboration yields results that could not be achieved by 

people working separately

• Effective collaborative working is enabled by:

• early involvement

• selection by value

• common processes & tools

• performance measurement

• long term relationships

• modern commercial arrangements

• But in past 20+ years, most UK construction has barely 

changed …



Accelerating change…

Latham

Report
(1994)

Egan

Report
(1998)

Accelerating 

Change
(2002)

SFfC

integration 

toolkit
(2003)

Be Valuable 
(2005)

Never 

Waste 

a Good 

Crisis 
(2009)

Government 

Construction 

Strategy
(2011)

Digital 

Built 

Britain
(2015)

Construction 

2025
(2013)

Procurement / 

Lean client

task group
(2011)

2012 

Construction 

Commitments 
(2006)

1994 2016

BIM 

Level 2
(2016)

20052000 2010

Low Carbon 

Construction
(2010)

Partnering, integrated teams, 

collaborative working, alliancing, lean …

- over 20 years of industry initiatives Alliancing 

Best

Practice
(2014)

Lean Construction 

Institute UK formed
(2010)

B4C
(2014

)

Business web access Mobile web access

New 

procurement 

models (2014)

Building

Down 

Barriers
(1999)



ICG 

Alliancing 

Guide

Procurement / 

Lean Client 

Guide

B4C 

Profession 

Map

Convergence …



Government Construction Strategy -
Procurement/Lean Client Task Group
(July 2012)

Define the characteristics of an “intelligent client” in the 
context of [new] procurement models, and provide a 
maturity model for the measurement of those 
characteristics to help industry and government clients 
progress relationships in a manner that secures 
significant efficiency. 



Government Construction Strategy -
Procurement/Lean Client Task Group
(July 2012)



Infrastructure Clients Group – Alliancing 
Best Practice in Infrastructure Delivery 
(2014)

• in complex delivery environments, many alliances have 
been shown to deliver significantly better outcomes than 
more traditional contractual arrangements.

• to ensure success an emphasis has to be placed on 
the behavioural aspects of both the organisations and 
individuals involved. …

• commercial models that reward the delivery of agreed 
outcomes and drive the required behaviours deliver the 
best results. …



Infrastructure Clients Group – Alliancing 
Best Practice in Infrastructure Delivery 
(2014)

Four fundamental
themes of successful
alliances:

• commercial model

• behaviour

• integration

• leadership



Infrastructure Clients Group – Alliancing 
Best Practice in Infrastructure Delivery 
(2014)



Behaviours4Collaboration
(formed 2014)

• Industry/academic group

• UWE plus universities of Bristol, Salford, Bath, Reading

• A “BIM4” group – part of CIC communities

• Led by Elizabeth Kavanagh (of Stride Treglown)

• Supported by Constructing Excellence

• Aim: to enable collaboration by specifying the 
behaviours of collaboration …

• … by developing a ‘profession map’ focused on 
collaborative behaviours



Behaviours4Collaboration
(formed 2014)



LONGER-TERM B4C OUTCOME:
A PROFESSION CPD MAP



Similarities include:

• five-level views of capabilities

• maturity models

• checklists of behaviours

Some common threads …



= Collaborative Competence

= CoCompetence

Combine

Codify

Mobilise



COMPETENCE =
KNOWLEDGE + SKILL + BEHAVIOUR

• Knowledge - information about a subject

• Skills - using what I know in a situation

• Behaviours - the way I use my skills: what 

you see me do 



COCOMPETENCE = COLLABORATIVE
KNOWLEDGE + SKILL + BEHAVIOUR

• Knowledge – using information about a 

subject in a collaborative way

• Skills – using what I know, and my  

collaborative skills, in a situation

• Behaviours – the way I use my skills 

collaboratively: what you see me do 



Demonstrating CoCompetence

= what others see me do 



Demonstrating CoCompetence

• Target: not traditional (often adversarial, lowest price) 

projects

• Target: progressive construction clients deploying:

• new models of construction procurement

• Alliancing

• framework agreements

• Likely, therefore, to be ‘intelligent clients’ (utilities or public 

sector)

• Thus, leading edge, potential exemplar projects



Demonstrating CoCompetence

= what others see me do … 

…in tasks

…in teams …in supply 

chain clusters

…in companies

…on projects

…in alliances



CoCompetence – context

• Project teams include clients and tier 2/3/n suppliers

• Pain/gain-sharing (or similar incentivisation) helps promote 

value-adding collaboration and a ‘virtual company’ (not 

silo-based) perspective

• CoCompetence is not a specifiable standard

• CoCompetence cannot be accredited - behaviour changes 

over time

• CoCompetence benchmarks are comparative and will 

change as the industry evolves

• CoCompetence complements and is a catalyst for the core 

knowledge and skills required across disciplines



Assessing CoCompetence

– 1/2

• CoCompetence is a tool for projects embracing 

collaborative working 

• whole project team commits to collaborative approach

• individual team members identify any initial learning or 

skills development needs

• online tool, eventually accessible via mobile app(s)

• create personal, role-based profile

• mark others - 360-degree appraisal

• sliding scales

• give/receive comments/feedback

• ‘social kudos rewards’ (eg: ratings, stars, medals)



Assessing CoCompetence

– 2/2

• “Wisdom of the (project) crowd”

• anonymously score colleague behaviours (scores 

aggregated and averaged)

• share stories or anecdotes

• applaud/reward excellence

• ‘CoCompetition’ – league tables (potentially individuals, 

teams, projects)

• real-time feedback on individual, team, project, 

organisational CoCompetence



CoCompetence benefits

- clients

• Correlate CoCompetence to:

• project information flows – who facilitates, where are 

the bottlenecks? Frictions?

• achievement of lean and value-adding project 

objectives

• Real-time key performance indicators (KPIs) / feedback:

• supply chain collaborative behaviours

• CoCompetence / skills needs of client employees

• project best practice exemplars



CoCompetence benefits

- supply chains

• Correlate CoCompetence to:

• information flows – facilitators, bottlenecks?

• achievement of lean / value-adding project objectives

• Real-time key performance indicators (KPIs) / feedback:

• subcontractor collaborative behaviours

• CoCompetence / skills needs of direct employees

• CoCompetence becomes company competitive differentiator 

(with evidence base)



CoCompetence benefits

- individuals

• Reliable real-time feedback:

• monitor personal collaborative skills/behaviours

• identify training, personal development needs

• ascertain impact of training/development

• provide constructive focused feedback to fellow project 

team members

• CoCompetence becomes a capacity that can be linked to 

career advancement



Following slides show results reporting from the Strategic 

Forum for Construction (SFfC) toolkit’s Maturity Assessment 

Tool.

These are company-based scores, but intention is for 

CoCompetence tool to provide similar benchmarking 

capabilities, and to allow users to make meaningful 

comparisons on their metrics against other individuals in 

similar roles (eg: a project manager can see how they score 

in comparison with other project managers).



SFfC Maturity Assessment  - 1/2 



SFfC Maturity Assessment  - 2/2 



POOR UK CONSTRUCTION INDUSTRY PERFORMANCE
IS WELL DOCUMENTED:

Construction Matters (2008)

Wolstenholme (2009)

Government construction strategies 

(2011, 2016, 2017)

Construction 2025 (2013)

Digital Built Britain (2015)

Farmer (2016)

Industrial Strategy (2017)

Bossom (1934)

Simon (1944)

Philips (1948)

Emerson (1962)

Banwell (1964)

Tavistock Inst. (1966)

Potts (1967)

Wood (1975)

NEDO (1978, 1983, 1988)

Latham (1993, 1994)

RCF (1995)

Levene (1995)

CIB (1996, 1997)

Egan (1998, 2002)

NAO (2001)

Saxon (2005)

Calcutt (2007)

(and this is just a selective list!)



INTEGRATED PROJECT TEAMS – HISTORICAL CONTEXT

•Latham (1994)

on partnering:

•“… Partnering includes the concepts 

of teamwork between supplier and 

client, and total continuous 

improvement. It requires openness

between the parties, ready 

acceptance of new ideas, trust, and 

perceived mutual benefit.”



INTEGRATED PROJECT TEAMS – HISTORICAL CONTEXT

•Partnering movement – 1990s development of ideas, eg:

• Lean Thinking (Toyota)

• CRINE (Cost Reduction Initiative for the New Era)

• ACTIVE (Achieving Competitiveness through Innovation 

and Value Engineering)

• Construction Industry Board

• Reading Construction Forum (Trusting the Team)



INTEGRATED PROJECT TEAMS

•Egan “Rethinking Construction” (1998, p13)



EGAN – 5 DRIVERS OF CHANGE

• committed leadership

• a focus on the customer

• integrated processes and teams

• a quality driven agenda

• commitment to people



CONSTRUCTING EXCELLENCE: CORE PRINCIPLES



EGAN (AND CONSTRUCTING EXCELLENCE)
– 6 CRITICAL SUCCESS FACTORS

• Early involvement

• Selection by value

• Aligned commercial relationships

• Common processes and tools

• Performance measurement

• Long-term relationships



INTEGRATED PROJECT TEAMS – HISTORICAL CONTEXT

•Egan movement

•developed collaborative working ideas through:

• Movement for Innovation

• Construction Best Practice Programme

• Construction Clients Charter

• Building Down Barriers, Prime Contracting

• Partnering contracts

• KPIs, toolkits

• And the net impact of all these ideas….?



WHY HAS CONSTRUCTION PRODUCTIVITY FLATLINED?
•“fragmented transactional and risk transfer interfaces, lack 

of early well-defined client briefs, a propensity for clients to 

change their requirements late in the process, design –

procurement – construction process separation, and large 

scale industry re-working and defects rectification.”

(Farmer, 2016)

• Inertia (industry culture still strongly

contractual / adversarial / lowest price)

• Lack of innovation (low appetite for R&D)

• Under-investment in IT = low digitisation

•Result: 

•Poor industry performance (time, cost, quality, fitness for 

purpose, reputation)



Ongoing since 1960s …

but construction lags behind



Mckinsey Global Institute (December 2015)

Digital America: A tale of the haves and the have-

mores



Mckinsey Global Institute (June 2016)

Digital Europe: Pushing the Frontier, Capturing the 

Benefits.



McKinsey Global Institute (2017) Reinventing Construction: A route to higher productivity.





DIGITISING CONSTRUCTION

Moved from … To…

Type-writer word processing

Postal correspondence, faxes email

Analog photography (film) digital photography

Audio/video tapes MP3/4s, .MOV, .WAV etc

Financial ledgers Excel, accounting software, ERP

Manual drafting CAD*                                           BIM

*BS1192 first published in 1998



Online file management

• Single central repository

• Fewer interoperability issues

• Less paper

• Latest information

• Complete project record

• Full information audit trail

• Greater re-use of 

information

But ...

• nearly all still 2D

• email often used instead

Online AEC 

collaboration 

(c. 2000s)







'DISRUPTIVE' TECHNOLOGY TRENDS

⚫ Cloud - SaaS

⚫ Mobile

⚫ Web 2.0

⚫ Reality capture

⚫ Building information modelling (BIM)

⚫ Starting … Web 3.0 – the semantic web

⚫ The 'internet of things'

⚫ Data – linked, open, ‘Big’



ONGOING CHANGE 
SINCE LATE 1990S

CLOUD –
PERCEPTIONS 
CHANGING



MOBILE DISRUPTION

⚫ Gradual change since mid 2000s

⚫ Gathered momentum since 2007

⚫ Apple iPhone, Android, Blackberry

⚫ Smartphone to tablet (c. 2010)

⚫ Move from stand-alone apps to mobile tools integrated with 

enterprise solutions

⚫ Growing demand for 'Cloud' (public and private), and for 

corporate mobile access to real-time business data (BI)





Social 
Disruption



REALITY CAPTURE 
DISRUPTION

⚫ Laser-scanning (static + drones)

⚫ Point clouds (with cloud-based management)

⚫ Photogrammetry

⚫ 360-degree photography (eg: Holobuilder, Matterport)

⚫ 2D data transformation (“RetroBIM”)

⚫ Virtual Reality

⚫ Augmented Reality 

⚫ eg Google ARCore (formerly Tango)



GEOSPATIAL 
DISRUPTION

•Location intelligence

•“Integration of  BIM and 

GIS is a good place to 

start connecting BIM and 

Smart Cities”



from Shaping the Future of Construction, World Economic Forum/The Boston Consulting Group (2016)





Nov 2010

Spring 2011



BIM IS NOT A TECHNOLOGY
- IT IS A COLLABORATIVE PROCESS
SUPPORTED BY PEOPLE AND TECHNOLOGY

•Stage 0: Strategy

•Stage 1: Brief

•Stage 2: Concept

•Stage 3: Definition

•Stage 4: Design

•Stage 5: Build and commission

•Stage 6: Handover and close-out

•Stage 7: Operation and end-of-life



BIM IS A 
PROCESS 
SUPPORTED BY 
PEOPLE AND 
TECHNOLOGY. 

THEREFORE, 
CHANGE IS 
NEEDED IN 
INDUSTRY 
STRUCTURES 
AND 
PROCESSES



Actions needed to address:

• Delivery mechanisms

• Commercial

• Technical

• Cultural

• Research requirements

• “a ten-year programme” – Mark Bew

Digital Built Britain (February 2015)



Digital Built Britain (February 2015)



CONSTRUCTION 2025 (JULY 2013)



INDUSTRIAL STRATEGY (NOVEMBER 2017)

"work to ensure construction projects ... are procured and built based on 

their whole life value, rather than just initial capital cost."



INTEGRATED PROJECT TEAMS – PROCUREMENT

• Project partnering

• Strategic partnering (alliancing)

• Prime contracting / Building Down Barriers

• New models of procurement

• Two Stage Open Book

• Cost Led Procurement

• Integrated Project Insurance (insurance-backed alliancing)



INTEGRATED PROJECT TEAMS – ALLIANCING



INTEGRATED PROJECT TEAMS –
ALLIANCING



INTEGRATED
PROJECT TEAMS
– ALLIANCING

ANGLIAN WATER 
AND THE 
@ONEALLIANCE

A 15,000 POPULATION 
WASTEWATER TREATMENT 
PLANT IN CAMBRIDGE 
WORTH £11M WAS 
DELIVERED FOR 20% LESS 
COST AND 45% LESS 
CARBON. “THE PARTICULAR 
CHALLENGE FOR THIS JOB 
WAS TO GO FROM 
CONSTRUCTION TO 
OPERATION IN 12 MONTHS, 
THEY ACTUALLY DID IT IN 
LESS THAN 9 MONTHS.…”



INTEGRATED PROJECT INSURANCE



INTEGRATED PROJECT INSURANCE

• collectively insures the client and all other 

Alliance partners: consultants, specialists, 

manufacturers, construction managers and 

their supply chains.

• replaces liability-driven professional 

indemnity insurance with financial loss cover 

where the outturn cost above the target cost 

plus pain-share is insured. 



INTEGRATED PROJECT INSURANCE
•Cost savings targeted: 15% - 20%

•Other key success criteria:

• Programme certainty at below Target Cost

• Highly efficient methods, including off-site 

manufacturing where best for project, and 

new methods of construction, eliminating 

waste in materials, processes and 

procedures

• Leading BIM methods and technologies 

from commencement

• Flexibility of the facility to be remodelled 

to meet future changes in demands and 

training methods



GROUP WORK



COMPETENCE =
KNOWLEDGE + SKILL + BEHAVIOUR

• For example, sales competence is made possible by knowledge of the industry, 

the customer and the company, together with the skills of listening and 

communicating, and the behaviours of professionalism and initiative.



DEFINE…

• Knowledge – what information I have 

about a subject

• Skills – using what I know in a situation

• Behaviours – the way I use my skills -

what you see me do 



SOME DESIRABLE BEHAVIOURS

• Co-ordination

• avoid gaps and overlap in team members work

• Co-operation

• obtain mutual benefit by sharing work

• Collaboration

• achieve results which could not be accomplished alone



COLLABORATIVE LEADERSHIP

•Behaviour

• Redefining success. From narrow 
agendas to bigger goals

• Involving others. From autocratic to 
inclusive decision making

• Being accountable. From blaming to 
taking responsibility

•What it means

• Collaborative leaders redefine success and 

focus on goals bigger than their own 

narrow agendas. They seek common ground, 

look for pragmatic solutions, and compromise

• Collaborative leaders involve others in 

decision making and exhibit an open mind to 

alternative divergent views, dialogue and 

working with others

• Collaborative leaders hold themselves 

accountable and also demand accountability 

from others



NEW WAYS OF WORKING?

• Suppliers increasingly focus on value-adding business outcomes: 

‘assets-as-a-service’ backed by data (eg: ‘illumination’, not 

light fittings)

• More 'whole asset life-cycle' data-connected approaches (the 

‘digital twin’)

• Rationalised, more integrated and collaborative supply chain 

organisations (vertical industry specialists – joined by data)

• Construction = data-driven, leaner, safer, lower carbon ... more 

automated, more ‘sophisticated manufacturing’



IT’S NOW OR NEVER….

•“The current pace and nature of 

technological change and 

innovation in wider society is such 

that unless the industry embraces 

this trend at scale, it will miss the 

greatest single opportunity to 

improve productivity and offset 

workforce shrinkage.” (p.09)



‘Experience in other industries suggests 

that failure to understand and adapt 

human behaviour, rather than 

technology, is the biggest impediment 

to collaborative working.’
Sir Michael Latham


