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C2020 New Technologies C2020 New Technologies 
and Directionsand Directions

Some examples of current Some examples of current 
developmentsdevelopments
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CRC :Broad areas of researchCRC :Broad areas of research

Technologies Technologies –– particularly information particularly information 
technologytechnology
Sustainable DevelopmentSustainable Development
Property & Construction Business Property & Construction Business 
Management and EconomicsManagement and Economics

The driving force to 
encourage change and 

facilitate progressA new paradigm 
for decision 

makingResponse to 
these forces 
/paradigms
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Complexity is the issue
How do we simplify and 
yet allow for flexibility?
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The basic assumption  ...The basic assumption  ...

Process improvement is 
probably the best way of 
increasing construction 
productivity and 
performance
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Process Protocol Model
Soft Gates 
Assess and 

progress

Hard Gates
No progress until 

resolved
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Process Protocol ModelYou can ‘drill down’ to lower 
levels of information which will 
describe various decisions that 

have to be made

Legacy Archive 
records every 

decision and intent

IT
Support for 

whole protocol
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Process ProtocolProcess Protocol

Provides a base from which we can all Provides a base from which we can all 
developdevelop
Tested by a number of organisationsTested by a number of organisations
Adopted by other countriesAdopted by other countries
Can be adapted to the changes arising Can be adapted to the changes arising 
from technological developmentsfrom technological developments
Avoids us reAvoids us re--inventing the wheelinventing the wheel
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Process Protocol Model

You can overlay new 
activities on top, 

retaining the basic model 
e.g. risk Management

Whole Model adaptable 
to a particular firms 

requirements
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Group wideGroup wide
Shell and CoreShell and Core
Delivery TeamDelivery Team

SubstructureSubstructure

FrameFrame

EnvelopeEnvelope

PrimaryPrimary
ServicesServices

PaxPax
TransportationTransportation

PLA
N

IMPLEMENT

CONTROL

STAGE
STAGE

STAGE
STAGE

STAGE
STAGE

STAGE
STAGE

ORGANISATION

PROCESS

PRODUCT

“Building
integrated

teams”

“Building
integrated

teams”
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Process activity

Process activity

Input/ Output interface
with another process

Information
exchange

Decision

TEAM

This is to be used on all 'Level 1' process
models

This will be used in all process models

This will be used on all process
models below Level 1

This will be used on all process
models to denote an information
exchange

All decision making points -
usually CPC's

Design reviews/
evaluation days etc.
Colour coded to match
process colour code

Below Level 1 processes
will identify organisations
and individual teams

Enter Stage
Name here

All stages in a process models

BAA PROCESS CONVENTIONS

Review

PLANNING
Process Strategy,

Technology
Strategy,

Resources
Logistics

IMPLEMENTING
Information
Collection,
Designing,

Requirements
Capture,

Production

CONTROLLING
Process

Management,
(info' management)

Change
Management,

Safety,
Verification

(testing),
Cost Management

Reporting

PROTOTYPING
(model)

systems integration
sub-system definition

CONCEPT
(work structure)
system definition

modelling

MANUFACTURE
fabrication

Develop process
strategy from generic
models

Implement IT strategy
Select resources.
Update PEP

Produce level 2-4
schedules

Investigate systems
and system interfaces

Site Survey

Technical & functional
requirements
development

Develop measurement
and control strategy

System cost
analysis

Risk Management
Studies

Draft H&S Plan/
Environmental Plan

Create zoning
model

Monitor/ Report
against plan

Prepare initial Production
Plan in liaison with
Terminal Operations (inc
handover strategy)

Develop sub-systems
design, and interfaces -
tolerances

Develop planning
studies; detailed zoning
studies

Develop technical
requirements. Update
Brief

Review model
against project
requirements

Develop electronic
proto-type(inc
operational model)

Simulation studies
(optimise design with
Operations)

Detailed cost analysis

Monitor/ Report
against plan and targets

Review model against
project requirements

Knowledge centre
feedback- learning
points

Select standard
components

Review functional
planning; preliminary
zoning studies

Update zoning model

Update Risk
Management Studies

ASSEMBLY
(inc test & commission

Implement
Manufacturing Plan

Obtain authorisation for
long-lead in works

Rehearse production with
site teams, and develop
detailed work schedules

Production model
information

Prepare level 2-4
resourced work schedules

Implement Assembly Plan

Develop  H&S plan/ H&S
File

Implement handover plan

Finalise initial H&S plan

Simulation studies
(optimise Production
Plan)

Manufactur
ing Plan Production

Plan

Finalise handover
strategy

Conformance testing with production model

Testing/ commissioning

Measure performance

Monitor schedule & resources

As-built model information

Monitor/ Report
against plan and targets

l e v e l   o n e
d e l i v e r y  p r o c e s s

Version 1.2
M C Bacon BAA plc
Sept 1998

Develop Manufacturing
Plan

Initial
Assembly

Plan

Develop Operations/
Maintenance Plan

Plan advanced
authorisation for
procurement

Input from
Development process

Project definition/
Delivery strategy/

SOR - Product
Brief

Agreed targets

Procure resources

Hand-over
information

Define fixity targets for
each stage

Pots -project review
DESIGN
REVIEW

PROJECT
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level 2 - airport project team - CONCEPT DESIGN STAGE

B
CPC

B
CPC

B
CPC

C
CPC

C
CPC

C
CPC

Statement of
Requirements

Delivery targets
PEP

Feasibility Study
Input from Development
process

APT to determine
which delivery teams
and resources needed
for the projec t, based
on the information in
the  PEP

Work with
technology clusters
to scope sysytems
and agree design

programme at level
3

Proposed
system scope.

Outline
pro gramme
impications
Deliverables

Work with
technology clusters

to consider
implications  of

phas ing/
manufac turing/

co nstruction

 Outline
programme
impications
Deliverables

Principals in
Projec t tea m
organisation.
Cost/ des ign/

P lanning/
Construction
integrators

Appoint
delivery teams

Consolidate and
integrate

schedules  &
agree process

strategies

Re ceive
scehdule data

files  to es tablish
baseline s for

project controls

Output to Delivery
teams - Level 3 process

Output to Delivery
teams - Level 3
process

Output to Delivery
teams - Level 3
process

Stateme nt of
Requirements

Delivery targets
PEP

Feasibility
Study

Document
DocumentLevel2/3/4
schedules

a greed

Output to Delivery
teams - Level 3 process

Approvals
schedule

Fixity targets a nd
key information
sets to  be
produced for C
Day.

Input from Delivery
teams - Level 3 process

Document
DocumentConsolidated
component

lis t for rev iew

Rev iew
compo nent lis t

with Tech Clus ter
leaders, and

agree

Output to Delivery
teams - Level 3 process

Approved
component

lis t

Rev iew
compoe net lis t
agains t cos t

targets

Approved
co mpo nent

lis t

Concept
design
studies

From Level 3 -
Delivery Teams

Review Des ign
Studies  across

technolo gy
clusters, a nd

ensure  interfaces
are co-ordinated.
Identify conflic ts
and negotiate

betwe en
Technology

Clusters

TEAM
MEMBER

TEAM
MEMBER
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MEMBER
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MEMBER
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level 3 - SHELL/ CORE team - CONCEPT DESIGN STAGE
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CONCEPT DESIGN STAGE C
CPC

B
CPC

CONCEPT DESIGN STAGE

CONCEPT DESIGN STAGE

C
CPC

C
CPC

B
CPC

B
CPC

From APT -
Planning process

Agree systems
scope and work

up Level 3
programme

based on generic
implementation

process

Statement of
Requirements

Delivery targets
PEP

Feasibility Study

Agree systems
scope and work

up Level 3
programme

based on generic
implementation

process

Proposed
system scope.

Outline
programme
impications
Deliverables

To APT - Planning
proce ss

Proposed
system scope.

Outline
programme
impications
Deliverables

To APT - Planning
process

Document
DocumentLevel2/3/4
schedules

agreed

Approvals
schedule

From APT -
Controls process

Work up facility
planning studies.
Prepare planning

grid. Circulate
information to

other clusters for
comment.

General
arrangement

planning -
planning grid -
primary spaces

- key
dimensions

Study proposals
and comment.

Finalised
planning/ grid

and key
dimensions

From other tech
clusters Primary

service
routes.
Agree
zoning

Planning/
Grid/ Areas/
Zoning/ Key
Dimensions

Prepare
preliminary

component list

Prepare
preliminary

component list

To other tech
clusters

To Level 2 - Design/
Construction
integrators

To Level 2 - Design/
Construction
integrators

Approved
component

listFrom Level 2 -
Controls

Frame
design

Frame
design

Frame
design

Cladding
design

Cladding
design

Cladding
design

Cladding
design

Component
list for review

Component
list for review

Workshop to review
designs against
agreed criteria.

Design validated
against Brief and

targets.  Non
conformance

identified. Conflicts
reported to APT for
resolution.  Update
Basis of Design as

required.

Concept
design
studies

To Level 2 - Design/
Construction
Integrators

C
onstruction D

irectorate
LEVEL 1

A
irport Project Team

LEVEL 2
Objectives

The purpose of the process described at this
level is to show the primary activities for the
Project Process for each facility type.  In
essence activities that appear at this level are
an aggregation of the sub set of activities at
Level 2.  The description of an activity will
thus be summary of those activities at the
lower level.

The process shows three activity streams.
The top stream comprises the 'planning
activities'.  The middle stream comprises the
'implementation activities'.  This is the 'value
added stream.  The lower stream comprises
the 'control activities'.

In continuously improving the project process
our ambition is to reduce the number of
activities in the top and bottom streams,
because these are non value - added
activities.

Attributes

1. Activities specific to facility type, based
on generic process model.

2. Aggregation of activities from Level 2
in to one summary activity.

3. Major gateways and reviews.
4. Key process interfaces between major

processes [ Airport Planning/
Development Management/ Corporate
Strategy]

5. Key information flows - particularly
those required for major gateways and
reviews.

6. Generic fixity defined for each stage

Owner

The Level 1 Project Process is owned by the
Construction Director, who is ultimately
responsible for the Project Process.  The
Airport Project Teams will seek to
continuously improve the process.

Measures need to be established to provide
an objective basis for improvement.

Suggested measures:

1. Total man-hours from concept to
handover, for each facility type.

2. Predictability of achieving targets.

3. Number of  changes in Brief or Project
Scope.

D
elivery Team

LEVEL 3

Objectives

The purpose of the process described at this
level is to show the activities that the Airport
Project Team are responsible for.  The
process describes the role of the APT as
providing an integration function.

The process is structured around the three
activity zones, and describes the role of the
'integrators' who's role it is to ensure the work
of the delivery teams is co-ordinated.

Attributes

1. Design vision
2. Co-ordination activities.
3. Controlling project direction.
4. Systems strategies
5. Systems integration

Owner

The Level 2 Project Process is owned by the
Airport Project Teams.  The Airport Project
Teams will seek to continuously improve the
process.

Measures need to be established to provide
an objective basis for improvement.

Suggested measures:

1. Total man-hours for each delivery
team at each process stage.

2. Number of co-ordination errors at
interfaces between teams.

3. Predictability of time targets.

Objectives

The purpose of the process described at this
level is to show the activities that the Delivery
Teams are responsible for.  The process
describes the role of the DT's as providing an
integration function between the 'technology
clusters that they are responsible for.

There will be a process model at this level for
each delivery team - Shell & Core -
Infrastructure - Fit Out - Baggage Handling
and so forth.

Attributes

1. System advice.
2. System design/ manufacture/

assembly.
3. Detailed system interfaces.

Owner

The Level 3 Project Process is owned by the
Delivery Teams responsible for each System.
The Delivery Teams will seek to continuously
improve the process.

Measures need to be established to provide
an objective basis for improvement.

Suggested measures:

1. Total man-hours for each company
at each process stage.

2. Number of co-ordination errors at
interfaces between technology
clusters.

3. Predictability of time targets.

4. Total time for data re-entry within each
delivery team.

teams can use the integrated process and
scheduling tool to draw their processes.

the tool contains all the templates needed
to implement this standard

For advice on the use of Visio - the
development of processes, or the

interpretation of this standard please
contact - Matthew Bacon on JBH 5598

or matthew_bacon@baa.co.uk

/version 1.0/feb 99

BAA Standard for Process Modelling

ConventionsConventions

Process
Templates
Process

Templates

Process
Attributes
Process

Attributes

“A language of
processes”

“A language of
processes”
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“Towards
collaborative

working”

“Towards
collaborative

working”

BAA CHANGE MANAGER

Enter title here

< Back Next > Cancel

OK

??

PROCESS
DATABASE

DATABASE TOOLS

BAA CHANGE MANAGER
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Progress Towards a Progress Towards a 
Sustainable Information CitySustainable Information City

Greater Vancouver's long term plans for Greater Vancouver's long term plans for 
ICT systemsICT systems

Sebastian Moffatt
University of Karlsruhe
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ContextContext
International Gas UnionInternational Gas Union

Sustainable Urban Systems Sustainable Urban Systems 
Design CompetitionDesign Competition

Existing metropolitan areaExisting metropolitan area
100 year plans100 year plans
StagedStaged
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North America: USA

Latin-America: Argentina

South Asia: India

East Europe: Russia

East-Asia: China

Japan

North America: 
CanadaCanada:
Vancouver

Western Europe: Germany

ContextContext
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ContextContext

International Gas UnionInternational Gas Union

Sustainable Urban Systems Sustainable Urban Systems 
Design CompetitionDesign Competition

Existing metropolitan areaExisting metropolitan area
100 year plans100 year plans
StagedStaged

Greater Vancouver

Sustainable Region Initiative
Green infrastructure
citiesPLUS

HabitatPLUS 30

Sebastian Moffat : Sheltair.com
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1.1. A Collaborative Process…..A Collaborative Process…..

Planning MethodsPlanning Methods
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1.1. A Collaborative Process…..A Collaborative Process…..

2.2. The ‘OneThe ‘One--systems’ Approachsystems’ Approach

Visions

Targets
Goals

Strategies

Implementation
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1.1. Decision Support Systems:  Decision Support Systems:  
GOALS & TARGETSGOALS & TARGETS

1.1. The Virtual Region:The Virtual Region: Urban systems and their users are served by an interconnected Urban systems and their users are served by an interconnected 
knowledge network with the capacity to integrate wide arrays of knowledge network with the capacity to integrate wide arrays of data, expert knowledge, data, expert knowledge, 
public values, beliefs, and preferences.public values, beliefs, and preferences.

2.2. AutoAuto--Pilot for Urban SystemsPilot for Urban Systems: Decision Support Systems are capable of making decisions : Decision Support Systems are capable of making decisions 
on their own, where convenient, satisfying the needs of residenton their own, where convenient, satisfying the needs of residents in ways that complement s in ways that complement 
the region's long term goals.the region's long term goals.

3.3. Choices and ConsequencesChoices and Consequences: Decision Support Systems allow residents and decision: Decision Support Systems allow residents and decision--
makers to manage change by observing how past choices have affecmakers to manage change by observing how past choices have affected urban and ecological ted urban and ecological 
systems and how choices might affect future urban and ecologicalsystems and how choices might affect future urban and ecological systems.systems.

4.4. Empowering and EngagingEmpowering and Engaging: Decision Support Systems enliven participatory processes and : Decision Support Systems enliven participatory processes and 
foster group learning and group simulation by integrating opposifoster group learning and group simulation by integrating opposing viewpoints and exposing ng viewpoints and exposing 
the interconnects and indirect impacts associated with decisionsthe interconnects and indirect impacts associated with decisions..

5.5. ScalableScalable: Decision Support Systems allow for strategic and operational a: Decision Support Systems allow for strategic and operational analysis at various nalysis at various 
levels, including different time periods, locations, and systemslevels, including different time periods, locations, and systems..

6.6. Accessible and EquitableAccessible and Equitable: Residents and decision makers have affordable access to a : Residents and decision makers have affordable access to a 
basic level of modeling capabilities that allows them to selfbasic level of modeling capabilities that allows them to self--inform and contribute to inform and contribute to 
community life.community life.

7.7. The Region's PulseThe Region's Pulse: Decision Support Systems can analyze and synthesize informatio: Decision Support Systems can analyze and synthesize information to n to 
provide real time information on the performance of urban systemprovide real time information on the performance of urban systems.s.

End-state goals
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1.1. Decision Support Systems:Decision Support Systems:
GOALS & TARGETSGOALS & TARGETS

1.1. The Virtual Region: Urban systems and their users are served by The Virtual Region: Urban systems and their users are served by an interconnected an interconnected 
knowledge network with the capacity to integrate wide arrays of knowledge network with the capacity to integrate wide arrays of data, expert knowledge, data, expert knowledge, 
public values, beliefs, and preferences.public values, beliefs, and preferences.

2.2. AutoAuto--Pilot for Urban Systems: Decision Support Systems are capable ofPilot for Urban Systems: Decision Support Systems are capable of making decisions on making decisions on 
their own, where convenient, satisfying the needs of residents itheir own, where convenient, satisfying the needs of residents in ways that complement the n ways that complement the 
region's long term goals.region's long term goals.

3.3. Choices and Consequences: Decision Support Systems allow residenChoices and Consequences: Decision Support Systems allow residents and decisionts and decision--makers makers 
to manage change by observing how past choices have affected urbto manage change by observing how past choices have affected urban and ecological an and ecological 
systems and how choices might affect future urban and ecologicalsystems and how choices might affect future urban and ecological systems.systems.

4.4. Empowering and Engaging: Decision Support Systems enliven particEmpowering and Engaging: Decision Support Systems enliven participatory processes and ipatory processes and 
foster group learning and group simulation by integrating opposifoster group learning and group simulation by integrating opposing viewpoints and exposing ng viewpoints and exposing 
the interconnects and indirect impacts associated with decisionsthe interconnects and indirect impacts associated with decisions..

5.5. Scalable: Decision Support Systems allow for strategic and operaScalable: Decision Support Systems allow for strategic and operational analysis at various tional analysis at various 
levels, including different time periods, locations, and systemslevels, including different time periods, locations, and systems..

6.6. Accessible and Equitable: Residents and decision makers have affAccessible and Equitable: Residents and decision makers have affordable access to a basic ordable access to a basic 
level of modeling capabilities that allows them to selflevel of modeling capabilities that allows them to self--inform and contribute to community life.inform and contribute to community life.

7.7. The Region's Pulse: Decision Support Systems can analyze and synThe Region's Pulse: Decision Support Systems can analyze and synthesize information to thesize information to 
provide real time information on the performance of urban systemprovide real time information on the performance of urban systems.s.

End-state goals

The Virtual Region: Urban systems and their users are 
served by an interconnected knowledge network with 
the capacity to integrate wide arrays of data, expert 
knowledge, public values, beliefs, and preferences.

TARGET:      100% of cities using DSS tools by 2020
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1.1. Decision Support Systems:Decision Support Systems:
GOALS & TARGETSGOALS & TARGETS

1.1. The Virtual Region: Urban systems and their users are served by The Virtual Region: Urban systems and their users are served by an interconnected an interconnected 
knowledge network with the capacity to integrate wide arrays of knowledge network with the capacity to integrate wide arrays of data, expert knowledge, data, expert knowledge, 
public values, beliefs, and preferences.public values, beliefs, and preferences.

2.2. AutoAuto--Pilot for Urban Systems: Decision Support Systems are capable ofPilot for Urban Systems: Decision Support Systems are capable of making decisions on making decisions on 
their own, where convenient, satisfying the needs of residents itheir own, where convenient, satisfying the needs of residents in ways that complement the n ways that complement the 
region's long term goals.region's long term goals.

3.3. Choices and Consequences: Decision Support Systems allow residenChoices and Consequences: Decision Support Systems allow residents and decisionts and decision--makers makers 
to manage change by observing how past choices have affected urbto manage change by observing how past choices have affected urban and ecological an and ecological 
systems and how choices might affect future urban and ecologicalsystems and how choices might affect future urban and ecological systems.systems.

4.4. Empowering and Engaging: Decision Support Systems enliven particEmpowering and Engaging: Decision Support Systems enliven participatory processes and ipatory processes and 
foster group learning and group simulation by integrating opposifoster group learning and group simulation by integrating opposing viewpoints and exposing ng viewpoints and exposing 
the interconnects and indirect impacts associated with decisionsthe interconnects and indirect impacts associated with decisions..

5.5. Scalable: Decision Support Systems allow for strategic and operaScalable: Decision Support Systems allow for strategic and operational analysis at various tional analysis at various 
levels, including different time periods, locations, and systemslevels, including different time periods, locations, and systems..

6.6. Accessible and Equitable: Residents and decision makers have affAccessible and Equitable: Residents and decision makers have affordable access to a basic ordable access to a basic 
level of modeling capabilities that allows them to selflevel of modeling capabilities that allows them to self--inform and contribute to community life.inform and contribute to community life.

7.7. The Region's Pulse: Decision Support Systems can analyze and synThe Region's Pulse: Decision Support Systems can analyze and synthesize information to thesize information to 
provide real time information on the performance of urban systemprovide real time information on the performance of urban systems.s.

End-state goals

The Region's Pulse: Decision Support Systems can 
analyze and synthesize information to provide real 
time information on the performance of urban 
systems.

TARGET:      100% of cities with real-time State of the 
Environment
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1. Decision Support Systems:     1. Decision Support Systems:     
DELIVERINGDELIVERING

Vancouver 2101Vancouver 2101Vancouver 2001
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Scenarios must fit context …

1. Decision Support Systems:     1. Decision Support Systems:     
DELIVERINGDELIVERING

Strategic Insights
System models help to visualise pathways …

Each tool must have a functional niche …………..

Interoperability is essential ……………..
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2. ICT & Built Environment:
GOALS & TARGETSGOALS & TARGETS

1.1. Accessibility and Choice:Accessibility and Choice: All residents have the ability to easily and quickly communicatAll residents have the ability to easily and quickly communicate over distances in a variety of formats e over distances in a variety of formats 
(voice, text, sound, image, and instant messages).(voice, text, sound, image, and instant messages).

2.2. Secure Communications:Secure Communications: Personal confidential information transmitted or exchanged overPersonal confidential information transmitted or exchanged over distances is secure and protected distances is secure and protected 
from usage by commercial or special interest groups.from usage by commercial or special interest groups.

3.3. A Network of People, not PlacesA Network of People, not Places: Information and Communications Technology facilitates on: Information and Communications Technology facilitates on--going connections between people going connections between people 
in all fields of life, is used to build and maintain rich relatiin all fields of life, is used to build and maintain rich relationships, and to improve cooperation in human interactions.onships, and to improve cooperation in human interactions.

4.4. Balancing Privacy and PlanningBalancing Privacy and Planning: Data and information required for effective management and pla: Data and information required for effective management and planning of urban systems is nning of urban systems is 
made accessible to planners without compromising the privacy of made accessible to planners without compromising the privacy of individuals.individuals.

5.5. Informed DecisionInformed Decision--MakingMaking: Timely access to information assists residents in using time e: Timely access to information assists residents in using time efficiently and in making efficient use of fficiently and in making efficient use of 
the region's scarce resources.the region's scarce resources.

6.6. DematerializationDematerialization: Information and Communications Technology provides an effectiv: Information and Communications Technology provides an effective alternative, where appropriate, to the e alternative, where appropriate, to the 
transportation of both people and materials.transportation of both people and materials.

7.7. Direct DemocracyDirect Democracy: Information and Communications Technology enriches governance : Information and Communications Technology enriches governance processes by providing residents with processes by providing residents with 
opportunities for engagement, creative thinking, and exchange ofopportunities for engagement, creative thinking, and exchange of information.information.

8.8. Personal DevelopmentPersonal Development: Information and Communications Technology provides all residen: Information and Communications Technology provides all residents with conditions that enable ts with conditions that enable 
opportunities for lifeopportunities for life--long learning and skills training.long learning and skills training.

8.8. Technology Transfer for City StatesTechnology Transfer for City States: Information and Communications Technology: Information and Communications Technology--linked networks exchange knowledge linked networks exchange knowledge 
between urban regions and support sharing of best practices for between urban regions and support sharing of best practices for sustainable cities.sustainable cities.

9.9. DonDon’’t Touch My CBC or My Shared ICT:t Touch My CBC or My Shared ICT: Interaction between residents through Information and CommunicaInteraction between residents through Information and Communications Technology tions Technology 
informs residents about their community and region and reinforceinforms residents about their community and region and reinforces a common sense of local identity and pride.s a common sense of local identity and pride.

10.10. Canaries in Every Household: Canaries in Every Household: Information and Communications Technology provides technologicalInformation and Communications Technology provides technological solutions that assist in solutions that assist in 
alerting residents to potential hazards and in instructing residalerting residents to potential hazards and in instructing residents as to how best to respond to crises.ents as to how best to respond to crises.

11.11. An Information CommonsAn Information Commons: Regional regulation of the communications infrastructure allow: Regional regulation of the communications infrastructure allows for both the efficient allocation of s for both the efficient allocation of 
scarce public goods and a largely selfscarce public goods and a largely self--managed marketplace of service providers.managed marketplace of service providers.

12.12. Adaptation and ResiliencyAdaptation and Resiliency: Throughout the region, the built environment is planned and de: Throughout the region, the built environment is planned and designed in ways that facilitate rapid signed in ways that facilitate rapid 
adoption of innovations in Information and Communications Technoadoption of innovations in Information and Communications Technology.logy.

13.13. Infrastructure that FitsInfrastructure that Fits: Physical structures associated with Information and Communicat: Physical structures associated with Information and Communications Technology aesthetically ions Technology aesthetically 
complement the form and function of buildings and neighbourhoodscomplement the form and function of buildings and neighbourhoods..

14.14. FailFail--Safe CommunicationsSafe Communications: Redundant systems and contingency planning ensure that Informa: Redundant systems and contingency planning ensure that Information and Communications tion and Communications 
Technology provides basic functionality at the parcel and block Technology provides basic functionality at the parcel and block scale even when urban networks are temporarily unavailable.scale even when urban networks are temporarily unavailable.

15.15. Healthy ICT:Healthy ICT: The construction and operation of Information and CommunicationThe construction and operation of Information and Communications Technology systems are compatible with the s Technology systems are compatible with the 
longlong--term health of both human beings and ecological systems.term health of both human beings and ecological systems.
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2. ICT & Built Environment:
GOALS & TARGETSGOALS & TARGETS

1.1. Accessibility and Choice:Accessibility and Choice: All residents have the ability to easily and quickly communicatAll residents have the ability to easily and quickly communicate over distances in a variety of formats e over distances in a variety of formats 
(voice, text, sound, image, and instant messages).(voice, text, sound, image, and instant messages).

2.2. Secure Communications:Secure Communications: Personal confidential information transmitted or exchanged overPersonal confidential information transmitted or exchanged over distances is secure and protected distances is secure and protected 
from usage by commercial or special interest groups.from usage by commercial or special interest groups.

3.3. A Network of People, not PlacesA Network of People, not Places: Information and Communications Technology facilitates on: Information and Communications Technology facilitates on--going connections between people going connections between people 
in all fields of life, is used to build and maintain rich relatiin all fields of life, is used to build and maintain rich relationships, and to improve cooperation in human interactions.onships, and to improve cooperation in human interactions.

4.4. Balancing Privacy and PlanningBalancing Privacy and Planning: Data and information required for effective management and pla: Data and information required for effective management and planning of urban systems is nning of urban systems is 
made accessible to planners without compromising the privacy of made accessible to planners without compromising the privacy of individuals.individuals.

5.5. Informed DecisionInformed Decision--MakingMaking: Timely access to information assists residents in using time e: Timely access to information assists residents in using time efficiently and in making efficient use of fficiently and in making efficient use of 
the region's scarce resources.the region's scarce resources.

6.6. DematerializationDematerialization: Information and Communications Technology provides an effectiv: Information and Communications Technology provides an effective alternative, where appropriate, to the e alternative, where appropriate, to the 
transportation of both people and materials.transportation of both people and materials.

7.7. Direct DemocracyDirect Democracy: Information and Communications Technology enriches governance : Information and Communications Technology enriches governance processes by providing residents with processes by providing residents with 
opportunities for engagement, creative thinking, and exchange ofopportunities for engagement, creative thinking, and exchange of information.information.

8.8. Personal DevelopmentPersonal Development: Information and Communications Technology provides all residen: Information and Communications Technology provides all residents with conditions that enable ts with conditions that enable 
opportunities for lifeopportunities for life--long learning and skills training.long learning and skills training.

8.8. Technology Transfer for City StatesTechnology Transfer for City States: Information and Communications Technology: Information and Communications Technology--linked networks exchange knowledge linked networks exchange knowledge 
between urban regions and support sharing of best practices for between urban regions and support sharing of best practices for sustainable cities.sustainable cities.

9.9. DonDon’’t Touch My CBC or My Shared ICT:t Touch My CBC or My Shared ICT: Interaction between residents through Information and CommunicaInteraction between residents through Information and Communications Technology tions Technology 
informs residents about their community and region and reinforceinforms residents about their community and region and reinforces a common sense of local identity and pride.s a common sense of local identity and pride.

10.10. Canaries in Every Household: Canaries in Every Household: Information and Communications Technology provides technologicalInformation and Communications Technology provides technological solutions that assist in solutions that assist in 
alerting residents to potential hazards and in instructing residalerting residents to potential hazards and in instructing residents as to how best to respond to crises.ents as to how best to respond to crises.

11.11. An Information CommonsAn Information Commons: Regional regulation of the communications infrastructure allow: Regional regulation of the communications infrastructure allows for both the efficient allocation of s for both the efficient allocation of 
scarce public goods and a largely selfscarce public goods and a largely self--managed marketplace of service providers.managed marketplace of service providers.

12.12. Adaptation and ResiliencyAdaptation and Resiliency: Throughout the region, the built environment is planned and de: Throughout the region, the built environment is planned and designed in ways that facilitate rapid signed in ways that facilitate rapid 
adoption of innovations in Information and Communications Technoadoption of innovations in Information and Communications Technology.logy.

13.13. Infrastructure that FitsInfrastructure that Fits: Physical structures associated with Information and Communicat: Physical structures associated with Information and Communications Technology aesthetically ions Technology aesthetically 
complement the form and function of buildings and neighbourhoodscomplement the form and function of buildings and neighbourhoods..

14.14. FailFail--Safe CommunicationsSafe Communications: Redundant systems and contingency planning ensure that Informa: Redundant systems and contingency planning ensure that Information and Communications tion and Communications 
Technology provides basic functionality at the parcel and block Technology provides basic functionality at the parcel and block scale even when urban networks are temporarily unavailable.scale even when urban networks are temporarily unavailable.

15.15. Healthy ICT:Healthy ICT: The construction and operation of Information and CommunicationThe construction and operation of Information and Communications Technology systems are compatible with thes Technology systems are compatible with the
longlong--term health of both human beings and ecological systems.term health of both human beings and ecological systems.

Accessibility and Choice: All residents have the ability to easily 
and quickly communicate over distances in a variety of 
formats (voice, text, sound, image, and instant messages).

2020 Targets for Greater Vancouver Region:
Top 10% connectivity
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3. ICT & Economy: 3. ICT & Economy: 
LONG VIEWLONG VIEW

1.1. Prosperity Through Prosperity Through LivabilityLivability: Partnerships between local governments and key industries coor: Partnerships between local governments and key industries coordinate capital dinate capital 
investments, marketing and R&D for the purpose of attracting andinvestments, marketing and R&D for the purpose of attracting and retaining economic activity consistent with the region's retaining economic activity consistent with the region's 
vision of sustainability.vision of sustainability.

2.2. EnoughnessEnoughness: Sufficient wealth is accumulated within the region to ensure a: Sufficient wealth is accumulated within the region to ensure a healthy balance between too much and too healthy balance between too much and too 
little, and to provide surplus goods and services for trade, reslittle, and to provide surplus goods and services for trade, research and demonstration and regional security.earch and demonstration and regional security.

3.3. Innovation and FlexibilityInnovation and Flexibility: The capacity exists within the region to rapidly exploit new i: The capacity exists within the region to rapidly exploit new ideas and technologies, and to deas and technologies, and to 
respond to changing markets and environmental conditions.respond to changing markets and environmental conditions.

4.4. Preservation of Natural Capital:Preservation of Natural Capital: The productive capacity of the region's natural resource base iThe productive capacity of the region's natural resource base is maintained or enhanced s maintained or enhanced 
as a result of economic activity.as a result of economic activity.

5.5. Sustainable EmploymentSustainable Employment: All residents can create or have access to employment conditio: All residents can create or have access to employment conditions that can provide a high level ns that can provide a high level 
of satisfaction, fulfillment and dignity in addition to adequateof satisfaction, fulfillment and dignity in addition to adequate income for sustainable livelihoods.income for sustainable livelihoods.

6.6. Sustainable Business PracticesSustainable Business Practices: A large majority of regional businesses and organizations expl: A large majority of regional businesses and organizations explicitly subscribe to a icitly subscribe to a 
sustainability ethic, and integrate this ethic into business plasustainability ethic, and integrate this ethic into business planning and performance goals.nning and performance goals.

7.7. Conscientious ConsumersConscientious Consumers: A majority of our regional residents make informed consumer ch: A majority of our regional residents make informed consumer choices that foster the region's oices that foster the region's 
commitment to sustainability.commitment to sustainability.

8.8. Doing Well by Doing GoodDoing Well by Doing Good: The region's products and services are designed to contribute : The region's products and services are designed to contribute to the to the livabilitylivability of national and of national and 
international export destinations.international export destinations.

9.9. Planned EcoPlanned Eco--EfficiencyEfficiency: The organization of land use throughout the region fosters the: The organization of land use throughout the region fosters the sharing of capital investments sharing of capital investments 
between economic sectors and the looping and cascading of resourbetween economic sectors and the looping and cascading of resources from one centre of activity to another.ces from one centre of activity to another.

10.10. Fair PlayFair Play: The market place is designed and regulated in ways that avoid : The market place is designed and regulated in ways that avoid undue control and influence by any one group or undue control and influence by any one group or 
interest over the market and society.interest over the market and society.

11.11. Support for the Social EconomySupport for the Social Economy: The economic system supports the informal 'social' economy, al: The economic system supports the informal 'social' economy, allowing residents to lowing residents to 
make significant contributions to civic life.make significant contributions to civic life.

12.12. A Robust Region:A Robust Region: The regional economy has a diverse range of economic activitiesThe regional economy has a diverse range of economic activities and is sufficiently networked with and is sufficiently networked with 
organizations in surrounding regions to withstand loss or downtuorganizations in surrounding regions to withstand loss or downturn in any one sector.rn in any one sector.

1. Prosperity Through Livability: Partnerships 
between local governments and key industries 
coordinate capital investments, marketing and 
R&D for the purpose of attracting and retaining 
economic activity consistent with the region's 
vision of sustainability.
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More InformationMore Information

Sheltair.com

Sebastian Moffat
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The trendsThe trends

Convergence

Culture Content

Connectivity
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Technology push?Technology push?
BANKINGBANKING
HoleHole--inin-- the wall the wall 
machines replace machines replace 
substantial numbers of substantial numbers of 
white collar workerswhite collar workers
Banking services now far Banking services now far 
beyond what could be beyond what could be 
envisaged 20 years ago envisaged 20 years ago 
and can be operated from and can be operated from 
your living room.your living room.
92% reduction in 92% reduction in 
transaction costs?transaction costs?
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Technology push?Technology push?

TravelTravel
Integrated systems Integrated systems 
allow booking and allow booking and 
seat reservations for seat reservations for 
aircraft from your aircraft from your 
local travel agent and local travel agent and 
home computer.home computer.
Intelligent systems Intelligent systems 
can optimise your can optimise your 
routesroutes



3333

Technology push?Technology push?
Manufacturing Manufacturing 
(cars)(cars)
Cars now built in less Cars now built in less 
than 10 hoursthan 10 hours
All cars require All cars require 
computer technology computer technology 
to runto run
Massive change in Massive change in 
performanceperformance
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Market pull and technology Market pull and technology 
pushpush

Market Pull

Technology Push

Technological

Development
Industrial 

Development
The Gap to 
be bridged

Where the winners 
are!

Where the winners 
are!

It might be the early bird that catches the 
worm but ….it’s the second mouse that gets 

the cheese!

It might be the early bird that catches the 
worm but ….it’s the second mouse that gets 

the cheese!

Too late mate!!
You do not have the 
expertise to catch up!

Too late mate!!
You do not have the 
expertise to catch up!
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Other industriesOther industries ConstructionConstruction



36361980                              1990                       2000                    2010

Intelligence

Visualisation

Integration

Expert Systems ???????????

Virtual Reality/environments

Object oriented 
programming

Applications: development of IT

Knowledge grids

Massive improvement in 
communications and the 

development of hand held 
devices

Convergence is the order of 
the day through digital 

technologies
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Object TechnologiesObject Technologies

Object

Different Forms of 
representation :-

Graphical
Numerical

Text
Audio
Video

Limited ‘intelligence 
which can describe 

itself and ‘know’ 
where it relates to 

other objects

Can send messages to 
another object e.g. to 

tell it its size and for the 
new object to take this 

into account when 
calculating its own 

quantity

Are now being 
standardised using 

Industrial Foundation 
Classes within the 

AIA

They are re-useable

They can exist anywhere
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Window

Type xyz, Softwood, size XxX

Glazing area =

Overall area =

Cost =
Designed for cavity wall

Located on fourth floor

Requires cavity detail ‘Z’

Reduce
cavity 
wall by 
‘X’

Provide 
close 
cavity 
detail

Allow 
for 
hoisting

Text and 
graphics

Figures

Scheme 
dwgs

Dwgs & 
Spec.

Representation Object Messages
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Nesting of Objects

Object ‘x’ eg.Fascade

Ob ‘k’ Ob ‘L’ Ob ‘M’ Ob ‘N’

Ob ‘O’
Ob ‘P’



4040Urban Areas Buildings

Hierarchies of Objects



4141Concepts Applications

Hierarchies of Objects
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Characteristics of objectsCharacteristics of objects
Self referencingSelf referencing
ReRe--usableusable
Allow some aspects of intelligenceAllow some aspects of intelligence
Variety of methods of representation Variety of methods of representation 
e.g.graphics, text, numberse.g.graphics, text, numbers
Can be manipulated like many physical Can be manipulated like many physical 
objects to aid understanding and objects to aid understanding and 
communicationcommunication

Now being standardised through the 
IFC’s



4343The Distributed Object Approach Source: Dr Grahame Cooper

They can exist 
anywhere in the world 

where there is a 
computer
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Knowledge Grids

•The objects can exist 
anywhere in the world

•They can be tapped into by 
anyone who is allowed to.

•The whole of the grid of 
computers acts as one

•The analogy is the 
electricity power grid
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Visualisation
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National Industrial Centre for 
Virtual Environments

Virtual Environments

IT Facilities for the Future

Professor Terence Fernando
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Reality Centre 70% Vision
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Virtual Reality Cave
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Augmented 
Reality
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Design Office of the Future?
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Control Room in a nuclear power station

Clash detection
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Designers Contractors

UsersClients

Try before you buy!!
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Virtual Humans

•Perception

•Cognition

•Body motion

•Intelligence
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Human simulation – leading to 
Autonomous agents
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So what are other industries doing?So what are other industries doing?

The Aircraft Industry
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Distributed Working is Distributed Working is 
EssentialEssential

Primes
BAE 

SYSTEMS Boeing AirBus Lockheed 
Martin Shorts

1st Tier Hytek Bell House & 
Heartwell MayFlower INBIS

2nd and 
3rd 

Tiers
Small and Medium sized Enterprizes

Contractors, 
Systems

Integrators

Design and 
Manufacture 

Sub-assemblies

Manufacturing 
Companies

(SMEs)

Example
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Possible Model for GRID Possible Model for GRID 
ComputingComputing

Super 
Computer

Super Graphics 
Computer

PDM Systems

Shared Design

Design 
Company

A

Design 
Company

B

Design 
Company

C

Design 
Company

D

PowerWallVideo Wall Electronic 
Whiteboard

Parallel 
Computer
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Virtual Prototype

Manufacture

Facilities 
Management

Demolition

Sales/Promotion

Assembly

Design

Training

Procurement

Legacy
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Future WorkspacesFuture Workspaces



6161

C2020 Vision. C2020 Vision. 

Thanks for listeningThanks for listening
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