
1

Title Page

Define 

Deconstruct

Detail

Deliver

Design

Develop

A Building Sustainability 
Assessment Framework

CRC CI – Clients Driving Innovation
26-27 October 2004

Phillipa Watson, Delwyn Jones and Pene Mitchell
Phillipa.Watson@csiro.au

Detail

Define 

Deconstruct

Deliver

Design

Develop

BSA Framework

Framework from LCADesign

Sustainable building context

BEA tool reviews 

Building Life Cycle Theory 

The BSA Framework concept

Persuasive technology

Informed, real time 
decisions on 
environmental and 
cost impacts…

Object orientated CAD 
architectural system with 
IFC export capability

IFCs provide common 
interpretation of real-
world objects for IT to be 
interoperable.

International Alliance for Interoperability

Tool Capabilities

Whole design focus

Transparent performance measures

Identifies alternatives

National database

Integrated CAD IFC LCI assessment:

Reads from 3D CAD

Drill-downs to design “hot spots”

Repeatable calculations

Real-time appraisals

Environmental impacts

Alternative designs

Automated Eco-efficiency Tools for 
Commercial Building

CRC CI Objectives
1. Satisfy needs of sustainable 

building design 

2. Develop BEA tool 
databases/decision-support 
tools 

3. Preferred integrated 
sustainability appraisal tool

4. Optimise decisions on 
buildings sustainability impact

5. Uniform info for various 
concepts, products, designs
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Rail Transport general freight
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4
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Air emission dust in processing 7500 mg

Air emission CO in processing 370000 mg
Air emission CO2 in processing 500000 mg

Air emission SOx in processing 8000 mg

Solid Waste Mineral Waste
818 0.2646 kg
867 Coal use in Australia 1.6262 MJ

878 0.3900 MJ
884 0.1870 MJ
888 1.5000 MJ
5542 Road Transport A 18+ tonne 0.0019 v km

5544 0.4800 v km

7014 1.4400 kgMixture for Cement Making

Natural gas use in AustraliaNatural gas use in Australia

Diesel Use in Australia

Burn coal feed stock as fuel

Other Oil Use in Australia
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Intent

The theoretical framework supports 
decision making through better 
definition, communication and 

assessment of sustainable solutions 
over the building life cycle.

Develop Sustainable Building Context

1. Reviews of theory related to Building Environmental 
Assessment tool development

2. Reviews of leading international and national tools

3. Consultation with stakeholder groups

4. Experience of the team

5. Others’ critiques / theories on environmental decision 
making

Develop

BEA Scope and Methods
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Buildings Total share 15- 42% eco burdens

Develop Stakeholders, Roles & JobsDevelop

Sustainable Aspects

Coordination of stakeholder needs across an array of design 
criteria:

• Social aspects of welfare, health, safety and comfort;
• Functional and economic aspects of use 

incorporating flexibility;
• Technical aspects of serviceability, durability, 

reliability; and.
• Ecological aspects of resource depletion and 

pollution abatement.

…to reduce environmental, social and economic impacts…

Develop Redefining Life Cycle ThinkingDevelop

Maintenance 

Operation
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Production 

Physical Building
Life Cycle
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Detail
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heritageWH&SOH&SlocalequityamenityCommunity

heritageWH&SWH&SlocaldisassemblysafetyMaterial

habitat refugeeducativenature corridorlow impactlow impactInteractiveWater

control, EMS control, EMSnoise/dust EMPfresh airfresh airlow toxicity EnergyProtect 
Sinks 

equity

interoperable

catchment

daylight 

Procure

heritageWH&SOH&SequityamenityCommunity

Conserve 
Sources

Criteria

recoverreparabilitydisassembly interoperablereuseMaterial

check qualityreuseavoid run-off efficiencycatchmentWater

recoverefficientlythermal comfortdaylight renewableEnergy

DispositionOperateConstructDesignPlanningFlow

BEA Life Cycle ConsiderationsDevelop Stakeholder Roles & JobsDevelop

investorsinvestors…… ownersowners…… developersdevelopers…… plannersplanners……
managersmanagers…… designersdesigners…… surveyorssurveyors……
manufacturersmanufacturers…… consultantsconsultants…… buildersbuilders……
operatorsoperators……

planningplanning…… communicatingcommunicating…… documentingdocumenting……
assessingassessing…… measuringmeasuring…… procuringprocuring…… deliveringdelivering……
buildingbuilding…… livingliving

BSA Framework AssistanceDevelop

AcceptChecklistBid

CertifySpecifyTender

FitoutRegulateBenchmark

ReferenceBillManual

CheckReportGuide

ControlBlueprintRate

SupplyCalculatePresent

TrackMonitorClass

ProcureModelPlan

LabelDesignInvest

ScoreEstimatePropose

Tool types and theoryDevelop

Tools:
1. Bridge assessment & actions (tasks) to be undertaken;
2. Bridge professions, ideologies & divergent paradigms;
3. Provide direction and facilitate clear communication; and,
4. Structure and streamline information.

Making a job easier!

BEA Tools Studied

1. Findings of Seo (2002), RMIT et al (2002) and Watson et al 

(2003);

2. User applications over the full life cycle from cradle to cradle; 

3. Evaluation of deliverables by temporal and physical life cycles;

4. Stakeholder applications against potential tool deliverables;

5. Gaps between user needs and tool attributes/applications; and,

6. Prospective plug-in tools needed for their work to fill such 

gaps;

Develop Tools by Application and PhaseDevelop
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BEA tools desirable attributes

Generic shape / building type choiceSoftware

‘Ecopoints’ / rating to define impactWeighting
Design performance simulation abilityFramework

Real-time selection (real time)
Manufacturer product assessment

Broad industry acceptanceLCA Database

Comprehensive interior occupancy focus
Cradle to cradle (operational energy)

Hierarchical building element structure
Best practice defaults

Hierarchical building element structure
Concept design modelling

Address whole of life issuesCoverage
RequirementAttribute

Develop The BSA Framework

1. Define service needs, goals and 
outcomes at initiation;

2. Design integration over life 
cycle;

3. Detail supply chain impacts for 
procurement;

4. Deliver accreditation for 
construction handover & in-use;

5. Design-for-deconstruction 
credits for future recovery at 
disposal.
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Deliver

Design

Develop

Develop

Strategic Planning
Project Brief Prep
Design Brief Prep 
Project  Intent/
Project Objectives
Concept Develop
Design Tender
Tender Developing 
Bid Assessment
Planning Approval

Reuse 
Renewal 
Refurbishment 
Renovation 
Relocation 
Redevelopment 
Recovery 
Recycling 
Deconstruction

Brief Response 
Build Information 
Preliminary Exam 
Objectives 
Brief 
Sketch /Model
Development 
Assessment
Coordination
Specification

Supervision
Demolition
Construction
Fitout
Preoccupancy
Acceptance
Operation
Post Occupancy
Performance
Maintenance

Sink/source data
Industry Details
Sensitivity Analysis
Eco Practice 
Eco-Profile
Consultancy
Packaging
Eco-label
Supply Tags
Procurement

Define DeconstructDetail DeliverDesign

Develop

BSA Framework : LCADevelopDevelop Life Cycle Basis
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Interactive Tool Prototypes

Proposed features:
• Communication and alignment with ESD principals, policy and 

planning; 
• Technical and linguistic coordination with other BEA tools
• Comparative assessment against best building performance 

benchmarks;
• Documentation/templates for briefs specification, contract and 

evaluation;
• Interactivity with supporting frameworks, guidelines and 

checklists and
• Plug in tools to meet user needs for in-use assessment on ESD 

criteria

Develop ICT in Team Project Work for LCADesign

Express Data Manager

Product LCI 
Database

LCA Supply 
Chain Profiler

International 
Product Mapper

LCADevelop BSA Platform

Commercial 
Cost Database

LCIA impact

R.Rules
database

Element 
Mapping

Other LCA 
Databases

LCADesign

Cost Estimator

Eco-calculator

Result User
Interface

3D viewer
LCADefine
LCEstimator

LCADepict

LCADetail

LCADeconstruct
LCADeliver

LCADesign+

Deconstruct for reuse

Define project initiation

Detail supply chain 

Depict parametric model

Deliver project occupancy

Proposed 
LCI Databases

Design tool Integration 

3D ArchiCAD
Microstation


