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Introductions

 Name & Role
« Any BIM Knowledge / involvement?

« Any specific BIM guestions or objectives for the workshop?
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What is BIM?

« Building Information Modelling (BIM) is a digital representation of
physical and functional characteristics of a facility. ABIM is a
shared knowledge resource for information about a facility forming

a reliable basis for decisions during its life-cycle; defined as (NBIMSLS)
existing from earliest conception to demolition.
« use of a shared digital representation of a built asset to facilitate
(ISO 19650)

design, construction and operation processes to form areliable
basis for decisions

BIM = Building Information Modelling
BIM = Better Information Management
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Key terms

Digital representation (data, information, documentation and geometry)

Built assets (relevant to all built assets, not jut buildings)

Whole life (used from inception to decommissioning / demolition)

Shared (used by the entire project team and operations teams)

Reliable (managed effectively to ensure high quality)

Basis for decisions (informing faster / better decisions)
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Key principles

« Outcomes focused
« Enabled by and enables Collaboration

 Information isn’t just documentation of an asset, it should be regarded as an asset

Definition “a resource with economic value that an individual, corporation or country owns or controls with the

expectation that it will provide a future benefit”
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Local Innovation — National Transformation — Open,
Global Market

* Public-sector led
« Common principles & definitions (e.g. EU BIM Handbook)

« Standards-based approach (e.g. ISO 19650)
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B uilding a consistent, collaborative industry, with
clear and open communication

I nformation of high-quality is procured to support

business outcomes

I\/I odelling the design increases efficiency, enabling

~simulation & analysis
o cdbb

& Industrial Strategy centre for o




Client Example: What does it mean to HS2?

Project & Asset Information Model

SIM Information BIM Information
Management Governance Modelling

Provenance

Data Exchange Protocol : _
° Assurance 3D (Design), 4D (Time), 5D (Cost)

Data Standards & Metadata N 6D (Carbon)
Mobility

Information Requirements

N Whole Life Cycle Management
Ak Data Authoring
W

Collaboration Process
Data Capture

Geospatial Analysis

Data Format /) : ..
/ Data Visualisation
-

Security

Data Exchange Points

Computational Analysis

Contractual Agreements . : :
g Virtual Simulation

Prequalification Questions .. .
g Digital Fabrication

Invite to Tend
nvite to Tender Mobile technology

Collaboration

- Inception | Design | Build | Operation & Maintenance | Decommission
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Large infrastructure projects
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Small projects

http://www.david-miller.co.uk/liberty-fields.php

Key results:
* On budget: Target margin achieved on first BIM projé.ct
« Early: Off site 2 weeks early (would have been 4 we@gs)
- Zero Defects...Almost unheard of in Construction 2
« High Quality: very happy Client

/n oo’ dewrmmm//:sdiy
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Why BIM?
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The Delivery Problem

Infrastructure projects are over budget and over-running...

80% cost increase during project, 20 months late

Capital-expenditure overrun Mining M Oil and gas 4 Infrastructure
(% of original quoted capital expenditure)

Average: 20 months
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Delay with respect to original schedule, years

) ] ) ] ] * 98% of projects incur cost overruns or delays.
http://Amww.mckinsey.com/industries/capital-projects-and- « The average cost increase is 80% of original value.

infrastructure/our-insights/the-construction-productivity- « The average slippage is 20 months behind original schedule.

2% imperative
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UK Indy
Performance Report

Based on the yx Construction Industry

mance Indicators

“Three out of five
construction
projects are
completed late”

. CONSTRUCTING ;_—::
G Glenigan [ EXCELLENCE Gm 2
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Declining productivity and low

digitalisation

Productivity

Construction productivity

GV A per hour worked in 2007 PPP §
48 r Other non-farm industries
46
44
42
40
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32 r . g - s S Construction
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SOURCE: EUNLEMS: Assocated Goneral Contracions of America, 2011, US. Busroaw of Labor Statist
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Digitalisation

Bewertungsskala 1 = gréfitenteils, 2 = teilweise, 3 = wenig, 4 = ansatzweise digitalisiert

1,0 2,0 3,0 40
Telekommunikation I 1,82
Medien & Unterhaltung e ] 97
Informationstechnologie — 1,97
Automobilhersteller I 2,05 -«— Mittelwert: 2,8
Elektronik & High Tech I 2,35
Dienstleister I 2,47
Logistik & Transport

e ——
Maschinen- und Anlagenbau 2,70

Handel — 2,90

Pharma & Medizingerdte ; 3,01

Konsumgiter ‘ % 3,03

Versorger | ¥ 3,10
Automobilzulieferer i i 3,12

Chemische Industrie ; 2 3,21

Metall ; ; 3,30
Construction Sector | 3,33

Ol & Gas ) ¢ 3,82

>
QUELLE: TOP 500 STUDIE 2014/ accenture
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“Construction is an
enabling sector which
has a massive impact on
the performance of the
wider economy.”

Construction 2025




“The report suggested that the tendency of clients
to simply accept the cheapest price created a
situation where tenderers would submit low bids,
and then make up their income by reducing quality
or making claims.”

The Simon Report 1944
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Impact-likelihood matrix of new technologies

Extremely
likely
©
o
o
=
O
e
-
:
Somewhat | 15___
likely : ) B
o ‘Contour crafting of buildings
Not I E
¢ likely —
No Some Extremely
impact impact high impact

® Impact ®

Source: Future of Construction Survey
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The Potential of the Digitalisation of
Construsea

MCKINSEY GLOBAL INSTITUTE

REINVENTING CONSTRUCTION:

FEBRUARY 2017

Digital in Engineering and
( |>n\llllt ll()n

/

IN COLLABORATION WITH
MCKINSEY’S CAPITAL PROJECTS & INFRASTRUCTURE PRACTICE

13-21% savings 14-16% product|V|ty
%ﬁ?;f‘g:@ Qf_ib,b
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UK BIM
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Government Construction Strategy 2011
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reduction on all centrally procured
2.32 Government will require
fully collaborative 3D BIM (with
all project and asset information,
documentation and data being electronic)
as a minimum by 2016

15-20% cost and carbon

cdbb
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Why a Client-Led Approach?

Reason for leadership Description of the driver

Better value for The public sector procurer has responsibility to gain the most economically
public money advantageous value for public money. The introduction of BIM can offer more
accurate and lower construction costs, and the reduction of delays for project
delivery of public built assets.

Public procurement Governments, as the single largest procurers of construction with public sector

as amotivator for spending approximately 30% of construction total output, can influence and
innovation encourage innovation. This is one of the stated aims for the European Union Public
Procurement Directive (2014).

Network effect of As the construction industry is highly fragmented with 95% of the industry defined
adoption: support for as Small to medium sized Enterprises (SMEs), itis not easily able to organise itself
SMEs and align on one single direction. Only through the wider adoption of BIM across
the value chain will full economic benefits be achieved.

Digitalisation agenda Governments, policy makers and industry are recognising the benefits of
encouraging the digitalisation of industrial sectors. This is an especially important
agenda in Europe with the European Commission’s Digital Single Market initiative.
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Vision: 2025 — Digital Built Britain
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|

Industrial Strategy:

government ang industry in partnership

Construction 2025

Lower costs

33%

reduction in the initial cost of construction
and the whole life cost of built assets

Lower
emissions

o0%

reduction in greenhouse gas emissions
in the built environment

Faster delivery

o0%

reduction in the overall time, from inception to
completion, for newbuild and refurbished assets

Improvement
In exports

o0%

reduction in the trade gap between total exports and
total imports for construction products and materials
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Original State (SWOT Analysis)

STRENGTHS

WEAKNESSES

OPPORTUNITIES

THREATS

KEY SECTOR TO UK ECONOMY
wider construction accounts for nearly
7% of UK's value added; of which:
construction related products and
services account for about 1% each and
contracting accounts for about 4.7%.5

Some 3 million jobs are based in
construction; 10% of total UK's
employment.®

WIDER ECONOMIC SIGNIFICANCE
construction sector builds and maintains
workplaces to enable businesses to
flourish; the economic infrastructure
underpinning how economy. functions;
provides schools, hospitals and homes.

LARGE SUPPLY CHAIN accounting for
around £124 billion of intermediate
consumption,” almost all sourced within
the UK. In other words, construction
spend tends to stay within UK supply
chain.

WORLD CLASS DESIGN SKILLS
particularly in architectural design, civil
engineering and sustainable
construction with BREEAM as an
internationally recognised standard.

LOW ENTRY COST AND LOW
CAPITAL required enables small firms
to access the market and promotes
competition in the sector.

SECTOR INTEGRATION vertical
integration in the supply chain is low and
there is high reliance on sub-contracting.

Lack of integration often leads to
fracture between design and
construction management and a
fracture between the management of
construction and its execution leading
to lost opportunities to innovate.

LOW LEVELS OF INNOVATION
investment in R&D and intangible assets
such as new processes (particularly in
contracting sub-sector) is low due to
uncertain demand for new goods and
limited collaboration.

LACK OF COLLABORATION AND
LIMITED KNOWLEDGE SHARING
learning points from projects are often
team-based and lost when the team
breaks up and project ends. Low
technology transfer.

HIGH CONSTRUCTION COSTS in
comparison to foreign competitors
driven by inefficient procurement and
processes rather than material input
costs but there are significant
opportunities to reduce them through
greater use of technology, new matefials
and innovation.

LARGE GROWTH OPPORTUNITIES
IN EMERGING MARKETS with
expected annual growth of 6% in
construction output until 20212 which
creates opportunities for UK companies
to expand their exports, both in
products and high value services.

LOW CARBON CONSTRUCTION
substantial cpportunities both in
domestic and foreign markets due to
environmental requirements and greater
societal demand for greener products.
Global green and sustainable building
industry is forecasted to grow at an
annual rate of 22.8% until 2017.

WIDE IMPLEMENTATION OF BIM
TECHNOLOGIES both domestically
and abroad which could improve sector
productivity and lower costs due to
improved information flow and greater
collaboration.

COST REDUCTION industry is capable
of delivering its product at substantially
lower cost e.g. through greater efficiency
and greater technology and information
sharing such as Building Information
Modelling (BIM). UK government is
committed to reduce the costs of public
sector construction by 15-20% by the
end of 2014/2015.

ACCESS TO FINANCE SMEs in
construction face more difficulties in
accessing bank finance than other
sectors. Late payment is a problem.
Companies often unaware of support
available to them.

SKILLS substantial fall in apprenticeship
completions in construction related
sectors relative to other sectors. Low
training among self-employed and skills
shortages among trade and professional
occupations inhibiting technology
deployment and innovation.

LACK OF CAREER ATTRACTION due
to perceived low image, lack of gender
diversity, low pay and job security due to
cyclical nature of demand for
construction. This is especially evident in
construction contracting and materials.

INTERNATIONAL TRADE UK has not
yet specialised in construction exports
despite its capability in construction
technology and services and relatively
higher proportion of construction-related
patents comparing to its competitors.
UK remains a net importer of
construction products and materials.

HIGH DEGREE OF FRAGMENTATION
relative to other sectors and countries
which impacts on levels of collaboration,
innovation and ability to access foreign
markets




National BIM Programme
Sponsor Strategy

Context and Why

Business Case

Alignment

Public procurement

Government
Construction
Strategy
Goal Implementation
“In 5 years: Deliver 15-20% Plan & Bim
savings and a more competitive b _ i
digital construction sector” = =

Départment for Cd b b
Business, Energy

& Industrial Strategy centre or Digital Bu iit Britain = P N

Governance

Funding, resources

Roadmap, plans, deliverables

Barriers, risks




Funded stewardship team
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Barry Blackwell

BIS Policy Lead for exploitation of BiM and
Programme Manager for the Govemment:
Grant Programme:

Adam Matthews

Jaimie Johnston

S Simon Rawlinson

N
S Simon Rewtinsan, Pertrer, EC Harris LLP

Mark Bew MBE

hairman HM Govemmert BIM Véorking

Terry Stocks

BIM Task Group Deliivery Director

-~

Fiona Moore

David Philp

Communications

!

5 Year target for BIM Level 2
On centrally funded Government
construction projects
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o
The construction industry ‘
is vital to this government’s
long term economic plan. 2011 2014
Government it has saved
The government has boon Construction

working with tho construction
industry 10 get better value
from public spending.

Strategy was £1 4 n
iblished
pu SO -

Dopartment of Hoalth saved We now build
Government saved — £60m on construction 7 schools for tho
on construction — equal to the price of
projocts — m——"
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£840m s >

#BuildingBritain #GCSummitUK

Department for Cd b b
Business, Energy

& Industrial Strategy  centre for pigital Built Britain




Rate of adoption
120%

100% y —Highways Agency (1)
80% 7~ —Ministry of Justice (2)
60% // Environment Agency (3)
40% / / Local Authority (4)

w S/

Approximate value of BIM Projects as September 2014
/ / (1) HA- This equates to £6bn project value

(2) MOJ - This equates to £760m project value
0% | (3) EA- This equates to £900m project value
(4) LA- This equates to £2bn project value

201 1 201 5 201 6 Total project value ¢ £9.6bn
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Benefits tracking

0.00%

-5.00%

-10.00%

<15.00%

-20 00%

-25.00%
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2002/10

2010/11 201112 2012/13 2013/14 2014/15

DoH /P21
——DEFRA /EA
w— AT 7 HA
—DCLG/HCA
—MOD(SLAM)
— O J

e DE/EF A

e Savings documented by
departments by year
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Centre for Digital Built Britain
(CDBB) International
Programme




Centre for Digital Built Britain

Set up in August 2017 by Government at
the University of Cambridge to support
the digital transformation of the built
environment. It does this through:

* building academic capacity

* informing policy

e supporting industry change
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How CDBB supports the Digital
Transformation of the Built Environment T

cdbb

Centre for Digital Built Britain

Industry, policy International -
XZ maker and exports of skills, (&

academic standards

engagement and technology

Case studies and
demonstrators
from research
and industry

I improved security, Management and -:i'_}_—
data governance organisation
and ethics change

Department for Cd b b
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Supporting change

« Coordinated vision and roadmap towards a DBB

« Grow an open and global digital construction market

* Industry engagement programme across the supply chain
« Highlighting current and emerging good practice

« Sharing value cases to encourage the adoption of digital

approaches

Department for Cd b b
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International Programme

&
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Europe

E

United States of America

Mexico

Colombla

Brazil

cdbb
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Europe

i | Iceland

Finland

Estonia

«

Ireland

Lithuania

oy 4
] A Denmark f.
, Germany ‘__*‘

Netherlands

Poland

Belgium Czech Republic
Luxembourg Slovakia
Austria
France
Slovenia
Croatia
Italy

4"‘ Japan

Hong Kong

Vietnam
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International Timeline
2014 - EU BIM Task Group

2015 - Chile

2016 - Brazil, Mexico, Japan

2017 - Prosperity Global Infrastructure Programme
CDBB International

2018 — Vietham, Indonesia, Colombia

Latin America & South East Asia Regional
Multilaterals

ISO Standards
e cAbD

& Industrial Strategy ~ centre for bigital Built Britain
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EU BIM Task Group

Austria
Belgium
Croatia
Czech Republic
Germany
Denmark
Estonia
Spain
Finland
France
Ireland

Iceland

Business, Energy CJ__Qb
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ltaly

Latvia
Luxembourg
Lithuania
Netherlands
Norway
Poland
Portugal
Slovakia
Slovenia
Sweden

UK

©EURM



OEURM

TASKGROUP OEAU?‘M

Handbook for the introduction
of Building Information Modelling
The EU B”\/l HandbOOk by the European Public Sector

« The handbook provides a central reference point for the
introduction of Building Information Modelling (BIM) by
the European public sector and aims to equip
Government and public sector construction clients with
the knowledge to provide the necessary leadership to its

industrial supply chain. It is produced and supported by
the EU BIM Task Group (EUBIMTG).

* Now available in 20 languages!

Department for Cd b b
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http://www.eubim.eu/handbook-selection
http://www.eubim.eu/handbook-selection
http://www.eubim.eu/handbook-selection

Key Principles
Exchanging best practice
Demand-led, country-owned, locally coordinated

Consistent & Standards-based

Adapted / Appropriate to local context

Department for Cd b b
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General Approach

Why? How? What?

» Challenges &  Strategic Framework  Building Information

Opportunities « Implementation Plan Modelling
* Business Case * National definition

', SOCIAL (3K, peonk congdantons| )|\, TEcHaCAL igial intsimctues, innovation]

Establish Challenges, Goals, Ownership

Primary Challenges &
Opportunities

Value
Propasition
m ﬂ

Department for Cd b b
Business, Energy

& Industrial Strategy  centre or oisital Bt artain



National
- policy, strategy, standards

Organisation Change

- practices, skills
- procurement policy

Projects

Public Policy User

7

National policy change

National Or Local Public
Client/ Procurer User
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Public Clients & Industry Transformation




QOLITICAL (Drivers, goals)

ECONOMIC (Pressures)

-

QOCIAL (Skills, people considerations)

N\

N

/

QECHNICAL(DigitaI infrastructure, innovation) j
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Establish Challenges, Goals, Ownership

Primary Challenges &
Opportunities

Value
Proposition

Ownership




Strategic Transformation Framework
Grow industry capacity

Early wins, pilot projects, training
Increasing use of strategic lever to grow capacity
Measure and monitor, case studies, embed change

Build a common,
collaborative framework

Legal and regulatory framework
Data and process standards
Skills, tools, guidance

Communicate vision
and foster communities

Engage industry stakeholders
Create regional and focus networks
Events, media, web, social media

Foundation of public leadership

Compelling drivers, visions and goals
Aligned value proposition and strategy
Sponsor, funded programme, stewardship team

Department for Cd b b
Business, Energy . .

& Industrial Strategy  centre for pigital Built Britain

Camaial Appeoach



Framework for Implementation

Communicate
vision & foster
communities

Foundation of
public
leadership

Phase 1 I

Phase 2

Phase 3

Identify public sector
sponsor(s) —
Drivers & Goals

=]
e

Communications Plan

Public sector staten. ~nt of
commitment to Nationa.
programme: Target Year

Develop outline business
case —
Benefits & Investment

Resources and an
Implementation group

Publish National Strategy / High level
implementation plan

Identify Pilot projects

Progressively increase no. of public
projects requiring 5-Case, PIR & BIM

Goal

Transform Infrastructure
Delivery: Increase
productivity and improve
outcomes for the public
sector

Public Sector activity

Private industry activity

Public sector activity with
private industry support

Private Industry activity
with public sector
leadership or support

Critical Milestone

¢

Matthews, 2017

Grow industry capacity

Build a common, collaborative
framework



Building Information Modelling (BIM) . 2

Responsibilities
Skills

Capacity
Incentives

Data exchange

Collaborative working & coordination
Information management

System engineering

People
& Skills

Security

Technical information
Validation

Use

Handbook for the Introduction of Building Information Modelling by the Europear
public sector. EU BIM Task Group. July 2017.


http://www.eubim.eu/
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Potential Next Steps
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Possible next steps

Department for

Business, Energy
& Industrial Strategy

|dentify objectives / outcomes for how BIM can enable your organization / you to be
more efficient & effective

Consider how BIM enables / requires changes to roles, responsibilities and deliverables

Contribute to the development of a structured strategy for the introduction of BIM in
your organisation

Consider if you can contribute to transformation beyond your current role, project or
organization

Leverage best practice from around the world and adapt to your context

Centre for Digital Built Britain
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