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Our basic problem: Construction
iIndustry Is difficult to change
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Poor development of productivity

Construction & Non-Farm Labor Productivity Index (1964-2003)
C $of /workh of hourlyworkers

Sources: US Dept. of Commerce, Bureau of Labor Statistics
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Silos and blinkers

= Standardised roles, but poor understanding of the
iInformation flows and needs in the process
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Business models and work processes

= Systemic Innovations, I.e. product and process
Innovations that require changes in multiple firms, are
difficult to implement in project based industries.

= Low bid ad-hoc teams
= Clients select the services based on the lowest price — in
design this basically means selecting the least effort

=  Sub-optimisation
= Because of the low-bid business model, everyone must
minimise their own workload, despite of the fact that the
conseguent mistakes increase total costs.

= Missing business benefits for upstream partners

= Why would they produce more or better information?
= Legal responsibilities

= Fear that new methods increase uncertainty and risks
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Perceived BIM ROI by domain — what
IS the Incentive for designers?

47%
44%

Less perceived benefits
in the “upstream” —i.e.
design and engineering

Negative or Break-Even [ Moderately Positive (Up to 25%) [l Very Positive (Over 25%)

63%

54% 2009 Contractors 2012 Contractors

42%
35% 36%

A 33%
32Y% 299,
26%
22%
129% 15% . .
- More perceived benefits
In the “downstream”

2009 Architects 2012 Architects 2009 Engineers 2012 Engineers —l.e. ConStrUCUOn
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Biggest challenge:
Resistance to change




“It will not slice a pineapple”

“Propose to any Englishman* any principle, or any instrument, however
admirable, and you will observe that the whole effort of the English mind is
directed to find a difficulty, a defect, or an impossibility in it.

If you speak to him of a machine for peeling a potato, he will pronounce it
impossible: if you peel a potato with it before his eyes, he will declare it
useless, because it will not slice a pineapple.

Impart the same principle or show the same machine to an American, and
you will observe that the whole effort of his mind is to find some new
application of the principle, some new use for the instrument.”

Charles Babbage, 1852

Many people try to invent excuses why not
accept changes — such as BIM — but the real
reason is that they do not want to change!
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The Industry needs a wake up call...
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Most important factors to increase the use of BIM

Most Important Factors for Increasing
BIM Benefits (2009 and 2012)

Source: McGraw-Hill Construction, 2012

I 2012
2009

Improved Interoperability between Software Applications Reduced Cost of BIM Software

DD esv D 5o
79% 54%

Improved BIM Software Functionality More Internal Staff with BIM Skills

D 4 D 54%
78% 69%

More Clearly-Defined BIM Deliverables Between Parties More Use of Contracts to Support BIM

D 627 54%

70% 62%

More Owners Asking for BIM More External Firms with BIM Skills

67% 66%
More 3D Building Product Manufacturer Content More Entry-Level Staff with BIM Skills
D 56 DD a6
65% 54%
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Some public owners demanding BIM

= GSA (General Services Administration, USA) 2007

= First only Spatial Programme Validation, later expanded to
Energy Performance & Operations and Circulation & Security
Validation

= Senate Properties (Finland) 2007

= Models mandatory through the whole design process

= COBIM 2012 national BIM requirements covering the whole
information lifecycle

= USACE (US Army Corps of Engineers) 2008

= USCG (US Coast Guard, USA) 2009

= Danish Enterprise and Construction Authority 2009
= Statsbygg (Norway) 2010
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COBIM 2012

2007 Senate Properties BIM guidelines

Senate Properties: BIM Requirements 2007
Volume 1: General part

enate Properties: BIM Requirements 200
Volume 2: Modeling of the starting situation

Senate Properties: BIM Requirements 2007
Volume 3: Architectural Design

enate Properties: BIM Requirements 200
Volume 4: MEP design

enate Properties: BIM Requirements 200
Volume 5: Structural design

enate Properties: BIM Requirements 200
Volume 6: Quality assurance and
merging of models

enate Properties: BIM Requirements 200
Volume 7: Quantity take-off

enate Properties: BIM Requirements 200
Volume 8: Using models for visualization

Senate Properties: BIM Requirements 2007
Volume 9: Use of models in MEP analysis

© Arto Kiviniemi — SOBE, University of Salford 2013

National BIM requirements in Finland:
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General Requirements

Modelling of the Starting Situation
Architectural Design

MEP Design

Structural Design

Quality Assurance

Quantity Take-off

Use of Models for Visualisation
Use of Models in MEP analyses

. Energy Analysis

. Management of a BIM Project

. Use of Models in Facility Management
. Use of Models in Construction

. Use of Models in Building Permitting

http://www.en.buildingsmart.kotisivukone.com/3



What about UK...




Point of the Departure — May 2010

= Most people in UK — also in the universities —
felt that modelling is not, and will not be,
iImportant for AEC professionals in the future:

= "The industry needs people who can make
drawings with CAD and our task is to
provide those skills. There is no industry
demand for BIM and we cannot start
teaching it. 3D modelling Is too expensive
for the industry and too complicated for our
students.”
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Paul Morrell on 1st October 2010

1 October 2010 | By Anna Winston

The government's chief construction adviser Paul Morell has
indicated that Building Information Modelling (BIM) will
become a key part of the procurement of public buildings.

Speaking at Autodesk's BIM Conference yesterday, Morrell indicated
that bidders and contractors on future public building projects would
be asked to use EIM.

and a quick response from the industry...

Simon Kaufman | 11 October 2010 11:06 am

Hold on a second! the Politicians are telling us how to DRAW our buildings now?
Telling us what CAD software to use?!?!l?

Apart from the majority of architects not yet using BIM, it is far from tried and
tested -no matter how appealing the Autodesk Sales representative's spiel seems when he visits
your office - there are several major drawbacks to using it.

You do your Job, Mr. Morell, and | will do mine - and as building designer | will decide how and
when | will use BIM.
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...but industry associations got active immediately

Construction Industry Council

&] I

The Construction Industry Council (CIC) is the representative
forum for the professional bodies, research organisations and
specialist business associations in the construction industry.

Home About us News

Launch Event

BIM4SME Lau

Events

nch

Services

Networks & Committees Tenders & Vacancies Publications Q

Projects

Menu

Solutions

Products

Monthly Briefing
* BIM (Building

Infarmation
WMaodelling) for

RIBA #Y Insight

About RIBA Insight

Contactus | Login/Register | Search

Home = Monthly Briefing = Archive = BIM: what is it, and how does it affect you?

BIM: what is it, and how does it affect you?

The BIM4SME group was launched on Monday 15 April 2013 at the
Building Centre in London to a packed auditorium containing a
broad cross section of built environment SMEs...

manufacturers

BiM stands for ‘Building information Modelling’ for ‘model) and is already common terminology in

[read more]

Home / BIM

21 Mar 2012

Back to RICS Homepage

Glossary

» Alternative Dispute
Resolution

* BIM

» Building contracts in the
UK

» Building costs around
the world

» Building Regulations

Building information modelling (BIM) is an essential tool for property
professionals and is revolutionising the surveying industry.

? Five SEO tips for
beginners

a boostin 2014

o -4- THE CHARTERED INSTITUTE OF BUILDING
{\ Rlcs Land Property Construction Sea

ABOUT NEWS MEMBERSHIP EDUCATION
Home About RICS The profession Knowledge Training & events Regulation

¥ Give your CPD profile

AWARDS

the US and parts of Scandinavia. Without doubt it represents the future of construction
documentation. Dr Stephen Hamil, director of design and innovation and Head of Building
Information Modelling at NBS, explains what it's all about.

FACULTIES BRANCHES

CAREERS

Introduction to BIM

Thursday 15th November 2012

The delivery of new buildings has been revoluf
with BIM with rapid developments in the design and
construction of more intelligent buildings across the
globe. Itis atechnology and a way of working that the
UK government has included in its Construction
Strategy in a drive to cut down costs on public sector
projects.

Search this site

BIM Partners

AEE

CIC BIM Regional Hubs

Regional Hub Champions
Regional Map

North East

South West

Wales

Yorkshire & Humber

CIC was tasked with seting up a network of BIM Regional Hubs to help ensure that the most up-to-date and

consistent onthe UK Level 2 BIM was across the UK
and allowing for a lecal feedback mechanism to the Government BIM Task Group at a grass roots level
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Paul Morrell on 20" May 2011

Construction chief Paul Morrell dismissed other 'unambitious’ plans at the
London KBB conference

The use of Building Information Modelling will be made mandatory on virtually all
government projects within five years, according to Paul Morrell, the government’s chief
construction adviser.

A report by the Innovation and Growth Team last year, which recommended BIM being Related Articles
used on projects over £50m, was dismissed by Morrell as “unambitious”.

) ) ) . BIM: Designing tomorrow
He said the only exceptions would be when using BIM made the project more

expensive. He said: “Within five years, all government procurement will be within 3D 27 May 2011
collaborative BIM, with specific exceptions where the cost might exceed the benefit, BIM could cost QSs £2k per
although | have to say I'm struggling to think of obvious examples of that.” person

27 May 2011

BIM requires firms to conform to a set of standard processes and 3D modelling of

projects. A formal announcement on the five-year roll-out of BIM will be made by the Morrell: Five year plan to roll

) out BIM
government in June.
17 May 11
The move to widen the net below £50m projects to catch all firms working for the BIM roll-out for public projects
government marks a radical departure from previous government thinking. hits three-month delay
21 April 2011

At the KBB conference in London on Tuesday, run by Building’s parent company UBM,
Morrell said: “There’s no lower limit.”
http://www.building.co.uk/news/all-government-projects-to-use-bim-within-five-years/5018349.article

] The legal implications of using
Building Information Modelling

© Arto Kiviniemi — SOBE, University of Salford 2013



Francis Maude on 315t May 2011

Contact us | Press Office | Subscribe | News | Resource library
Cabi ' ——
' CabinetOffice

About the National Security Constitutional Government Transparency Big Society Government:
Cabinet Office Reform Efficiency How it works

Related links

Government Construction Strategy to reduce
COStS gg;;eerggnent Construction

31 May 2011 Infrastructure UK cost review
Growth review
The Minister for the Cabinet Office, Francis Maude publishes
the Government's new Construction Strategy today.

Related News and Media
The strategy will reform the way in which government procures ; 5 ’ :

construction across all sectors, and in doing so will reduce
costs by up to 20% by the end of this parliament, helping both
the government and the construction sector.

Government to invest £22 billion
in construction projects

£4 billion to flow directly to SMEs
through Government construction
projects and a new construction
pipeline

The Government's Plan for Growth, published

alongside Budget 2011, and the Infrastructure Cost Review
Implementation Plan [PDF, 627KE], published earlier this year,
highlighted the critical importance of an efficient construction industry to the UK economy and the need for reform of
public sector construction procurement to improve value for money to taxpayers and enable the construction industry to
focus on bringing forward innovative solutions. This strategy sets out the detailed programme of measures Government
will take to reform the way in which it procures construction. View all news

Taxpayers get more for their
money on construction projects

Government will require fully collaborative 3D BIM (with all project and asset
information, documentation and data being electronic) as a minimum by 2016.

© Arto Kiviniemi — SOBE, University of Salford 2013



Francis Maude now In the web...

...adoption of BIM will put
us at the vanguard of the
new digital construction
era and position the UK

to become the world
leaders in BIM.

Francis Maude
Minister for the Cabinet Office

http://www.bimtaskgroup.org/

© Arto Kiviniemi — SOBE, University of Salford 2013




UK Government
BiM-has woken the industry up

David Philp 17t April 2012
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Dear Chief Secretary

I’m sorry to tell you
there’s no money left.




Paul Morrell 2" November 2011



The end game
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Source: Building a low-carbon economy, CCC
Paul Morrell 2" November 2011
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The question which urgently needs answering is:

how can the construction industry most effectively
deliver a low carbon future?

Paul Morrell 2" November 2011



We haven't got
the money,

So we've got to
think.

Ernest Rutherford
(Baron Rutherford of
Nelson)

Paul Morrell 2" November 2011
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An industry fit for purpose?

Paul Morrell 2" November 2011



Fragmentation

OFT CBI Construction  ggrategic Forum for

Council .
DEFRA DWP Other CoOnstruction  \,man in Construction

MoD UKTI CLG

RDAs HEFCE

DAs ConstructionSkills
OGC\DECC Bl Industry
~ HMT (see next COGENT
IUK Slide
] ) ) _ Asset Skills
Infrastructure Planning Commiss Govt Skills ProSkill
roSkills

OFER OFCOM OFT
OFWAT OFGEM

Planning Inspectorate

Carbon Trust

Forum for the Future
Competition Commissionr

Regulators Energy Savings Trust
Health and Safety Exec

) Wrap
Highways Agenc Cabe
National Improvement Efficiency P BSI
British Council for Office SR BRE
British Property Federatio Clients R&D TSB
National Housing Federatic EPSRC
Construction Clients Group Parliament
Public Sector Construction Board CoConstruct

BSRIA

British Council for Shopping Centre ]
Cross Rail

TRADA CIRIA

All party group on Construction All party group on Architecture and Planning
Paul Morrell 2" November 2011

Homes and Communities Agency



The silo problem
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The
hierarchy
problem

Paul Morrell 214 November 2011
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How can we persuade the
industry and its clients that
BIM is worthwhile?

Paul Morrell 2rd November 2011
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Collaboration

Paul Morrell 2 November 2011



Building Information Modelling
(and Management)
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HM Government
Hypothesis
“Government as a client ; \Jalgablte o
. - W . naerstanaanie
can derive significant 3 General
Improvements in cost, 4. Non Proprietary
value and carbon o open e
performance through the 7. verifiable
8. Compliant
use of open sha_rab,!e o o
asset information 10. Five Year Programme
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Cabinet Office BIM Task Group

Operations
& Maintenace
Construction
Design : o Pusiness

Pusiness Dutcomes

Costs

"
)

BIM Value Proposition

DELIVERY
LIFE CcYCLE OPERATIONAL LIFE CYCLE

David Philp 17t April 2012

B | a‘.gf:‘_'.'.'.-'-tot¢ Department for Business
I M s e M CabinetOffice BIS | Innovation & Skills
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Cabinet Office

Digital , o g Digital
Design 2 - Construct
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The Government BIM strategy | ] |
BIM Programme objectives and highlights @cabmetomce

Become
Great at
Articulating
Our desired
BIM

= Outcomes
" Clear and simple guidance

David Philp 17t April 2012



The Government BIM strategy : 0 |
' BIM Programme objectives and highlights &@ cabmetomce

However
Not

. . becoming
peidmried a BIM

fan of

COBIE

David Philp 17t April 2012

Expert



Y The Government BIM strategy [T ] |
/ BIM Programme objectives and highlights &rj cabmetomce
But
il Understand
Our role

In the BIM
Process

David Philp 17t April 2012




- @ HM Government
What is the Strategy?

*  Push (Supply Chain)
—  Early Warning to Mobilise

Pull (Government)

— Begood in buying data
(as well as assets and services)

— Do it consistently

— Leave the “How” to the
Supply Chain

— Training
— Methods & Documentation

* Deliver Level 2 BIM by 2016

PROJECT

PUSH PULL

How do we ensure we get the
information we need to
operate the Asset we have

How can we make it
easier for the supply chain

to move forward? bought?

But not force or distort the How do we gather the

market? information we need to
manage the asset?

e Contracts

e Training How do we make it fair so we

e Technology don’t force or distort the

e Legals market?

Make it clear what we want
When we want it

Collect it electronically
Keep it simple to start
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B |
@ HM Government
Government Construction Board

Minister for the Cabinet Office

Government Construction Board
(Chair Paul Morrell) Now: Peter Hansford

Infrastructure General construction
programme team : programme team
(IUK) Joint (ERG)
programme

IUK Steering Committee actions ERG Steering Committee

(Chair Peter Hansford) (Chair Andrew Wolstenholme)

Infrastructure Infrastructure Infrastructure FM/Soft

: i Procurement Standards -
iz CZE (s Construction Lean Client ILean Supply Leciloge

Procurement (Chair (Chair Advisory (Chair (Chair {Chair

(Chair Brian Collins) Steve Fox) Forum . . Deborah
Simon Kirby) Nick Pollard) Tim Eaton) Rowland)

Data and Performance
Benchmarking ILISITEG) Management

(Chair TBC) (Mark Bew) (Bill Yardley)

Wider stakeholder groups
(eg Strategic Forum for Construction,
Green Construction Board etc)

47
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B
HMG BIM Mobilisation Structure

HM Government

GCB Steering Group . - .
Peter Hansford Green ConStrUCtlon MG BIM I?LA.]OarE)uIaIrIySZaO'::lIZOVQ Structure
Dept Heads Boa rd
Work stream Coordination Group
@ Work Stream
Q. :| Andrew Wolstenholme ) - .
s 8 Work stream Chairs < Coordlnatlon Group StakehOIder GI‘OUpS.
D 5 » Software Vendors
— » Construction Industry
o C
43:'; 3 P Stecring croup. BIM Work Stream Council, Institutions
e Merk Bow Steering Group - Delivery Supply Chain
Y o - Operational Supply Chain
(o] E OT . . .
Q otom raining & Education
} 8 %. ﬁ |mp|egne;tation Head Of BIM e Media Liaison
= David Phip Implementation \/

ﬂ<

’_i—

Media Liaison

BIM Implementation Training
Group BIM Project Software Vendors CIC - Institution’s Delivery . Operatlona_l & .
. Supply Chain Supply Chain Education
Supply Chain Group Group
BIM PM
Andy Watson/HA . . . .
Rachel /P4S David Philp Bill Healey Rob Manning Bill Price D Rowland Adam Matthews Paul
. Fletcher
Keith Heard/IESE and
NIEP Software Team

Documentation Team
Deliverables Team

" etc
Cliff Jones/DoH/P21 — 7

Rosie Seymour/CLG

David Holmes/DIO
Bill Davis/MoJ/NOMS

Groups Groups Groups

Departmental Delivery Del'Very G?.(p){ly Cha'n, Stakeholder
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. Check against 0&M Data Data and information to manage the asset base °
Check against project brief Package Handover in a safe, clean and cost effective manner. °
a a clients brief Cost planning Scope check Actual Costs ) ) ;
Cost planning Tender Cost Checks Actual Data drops (N) will be provided as often as is
Risk transparency Carbon Programme necessary, reflecting notifiable changes to the
Management Environmental Checks Actual Carbon asset either through maintenance or re- — 8
D rO S Checks Performance purposing
Does the brief Has anything Has anything Did I get what | | Transparency and clear availability of
meet_ my . changed? changed? asked for? information to proactively managed cost and
requirements in What is being Has the design | Data to carbon performance of the asset. —
terms of priced by the been over value | effectively
function, cost main contractor? engineered? manage my asset| Easy presentation of HMG reporting systems for
and carbon? future planning and performance management

Key

@ Data Drops

—
. Data
Management — Anticipated Savings

Industry
. Delivery Stages

Savings Achieved
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Data Drop 1

e woswars -€VEl Of Detail: Data Drop 1
| Requirements and constraints

HM Government

Data Drop 2

e 1) Level of Detail: Data Drop 2

OUTLINE SOLUTION . .
Outline solutions

/

Data Drop 3

s e Level of Detail: Data Drop 3

4 } CONSTRUCTION INFORMATION

<‘ 4 Construction information

’
. Data Drop 4

gg?;:/r:r‘l)é)esgn;d MAINTENANCE INFORMATION Level Of Detai I : Data D ro p 4
Operation and maintenance
information

Spatial model - simple |

RDS - representing
— 72

3D model - MEP and FF&E ite

RDS - representing functionality as d

3D model - MEP and FF&E items

Room Data Sheets - rej

;
INm=S
T
-
:#_._ [ -ﬂw' 3D model - MEP and FF&E items show as-installed products, plant and equipment
Room Data Sheets - represent ! . o Common | D | | |
” ______ RDS - environmental conditions for O&M
11 = r - 1
] Impacts? Issues Connections
u u HERE S e e
= IH'{ RDS - finishes for O&M

11
Loaded Drawings and RDS

RDS - furniture for O&M

U NN
Loaded Drawings and RDS
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HM Government

Asset information

will be required in = T E
COBie format -
(Construction Operations o
Building Information Exchange) e
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Only ask for what
you will use

Paul Morrell 2" November 2011
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Challenges?




Understanding and management of
expectations

Technology
Hype Cycle
after Gartner

Leading
companies

Majority of
the UK industry

Visibility

Peak of
TecRadlogy Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
Time >
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BIM education

How can we educate 150,000 companies &
3,000,000 people in 4 years?
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CAD BS1192:2007 '3

User Guides =

Drawings, lines arcs text etc. Models, objects, collaboration Integrated, Interoperable Data N
- 95% of users 2D and 3D spatial coordination based A fully integrated and interoperable iBIM %
20 d"’“’":“’ lack of coordination impact around Avanti and the BS1192:2007 has has the potential to mitigate risk
25% waste through rework. the potential to remove error and reduce throughout the process and increase profit
waste by 50% by 2% through a collaborative process
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Relative maturity/competences

Providers
O

Higher Ed FIF

Vendors

Institwtions Further £d

Decision Making

strategic anagement Technical

Assets

e

Bulldings

O-

Infrastructure/Civils

Lifecycle

Operate

Briefing Design

Roles

A

Clients Designers Contractors Operations/Fid

Government BIM Strategy: Improving BIM Training & Education

by Adam Matthews & David Cracknell



Strong domain specific views

.. Blind Monks Examining an Elephant
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People — processes - technology

PEOPLE
Leadership

Collaboration

Stakeholders
engagement

Better value:
Benefits realised through
process change,
technology adoption
PROCESS\, and development

Lean design of people
management TECHNOLOG
Integrated project BIM
delivery Modelling and simulation

Interoperability
Integration

Design intent
Validation/verification
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Maturity levels

Orga-
nisation

Maturity

Outcome

Maturity Maturity
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Main benefits require collaboration

HIGH 2-D PROJECTS

BASE CONTRACT: $143,969,283
CHANGE ORDERS: $26,512,448

18.42% 3-D LONELY BIM

BASE CONTRACT: $300,146,875
CHANGE ORDERS: $33,532,497

\ COLLABORATIVE BIM

11.17% BASE CONTRACT: $53,268,301

CHANGE ORDERS: $1,427170
\ GOAL

2.68% CHANGE
ORDERS: $0

\

CHANGE ORDERS

LOW

LOW BIM USE HIGH

A study by J.C. Cannistraro of 408 projects Valued at $559 million shows how,
in the big picture, BIM saves money as the team gets more collaborative.
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However, just doing what everyone must do
IS not very good business...
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...you must also ask: What’s there for me?
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Vision without action is a daydream.
Action without vision Is a nightmare.

Japanese proverb
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Key question: What benefits are you
trying to achieve with BIM?

BIM Is not a goal. It Is a tool and to use
a tool efficiently you must know the goal




One size does not fit all...

What is your business model?
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So, where is UK now?

The journey has started. A lot of work
has been done and is on-going, but
even more has to be done...




- HM Government
Pilot projects to test requirements

—is 11 P tlate project

i - en R mmg |-
‘ B ] [ = —| 22|
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Ministry of Justics - Strategic Building Information Modelling

83 jisTice & BiM

¢ Implementation Plan
e EIR

e Tender Documents S
e Scoring Process

e Framework Training
e Framework Support

e Departmental Strategies

e Early Adopters

e Sustained Embedded
Change
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BIM policy stage by adoption rating - EMEA
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BIM is a tool — not the goal!
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