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Life Cycle AssessmentLife Cycle Assessment
“LCA is a technique for assessing the environmental aspects 
and potential impacts associated with a product by:

compiling an inventory of relevant inputs and outputs of 
a product system;

evaluating the potential environmental impacts 
associated with those inputs and outputs; 

interpreting the results of the inventory analysis and 
impact assessment phases in relation to the objectives of 
the study.”

ISO 14040 (1997)
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Environmental ImpactsEnvironmental Impacts
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Restriction of tools to specific aspects

Lack of ability for in-depth and elaborate assessment

Need of a specially educated assessor and thus 
unable be used by different/ other parties. 

Time-consuming and demanding data input 

Lack of consideration of economic criteria

Lack of a transparent weighting system

Limitations of existing toolsLimitations of existing tools
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QuantificationQuantification

• Some models (ENVEST)•Full life cycle

• Occasionally (BEES)• Cost effectiveness

• Aggregate building 
descriptions

• Building component 
aggregation

• LCA models only• Evidence–based calculation
(repeatable)

• Relative values (Ratings)
Some models (BEAT)

• Absolute values

Existing ToolsLCADesign
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AssessmentAssessment

• Subjective and objective• Objective

• Comparative ratings• Comparative ratings

• Rarely drill down• Detailed environmental impacts

• Variable transparency to user• Transparency to user e.g. weightings

• Usually only one performance 
indicator

• Choice of performance measures

• Some acceptable for standards, codes 
etc

• Acceptable for standards, codes etc 

• Little performance of building 
components

• Performance of building components

Existing ToolsLCADesign
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FunctionalityFunctionality

• No integrated data direct from CAD• Data direct from CAD

• LCA models only• Comprehensive products database

• Calculations limited to focus of tool• Extensive calculations

• Some easy alternative scenarios 
(Athena)

• Easy alternative scenarios

• Some user verification at selected 
level of detail

• User verification at any level of 
detail

• No detailed building design 
evaluation

• Detailed building design evaluation

Existing ToolsLCADesign
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LCADesignLCADesign InnovationInnovation
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PROJECT
DATABASE

PRODUCTS
DATABASE

CAD
APPLICATION

ENVIRONMENTAL
ANALYSIS
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RESULT
USER
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IFC file

3D VIEWER
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Data information Data information 
flowsflows
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Reasoning Rule x

Reasoning Rules

Product
Database

Product 1

Product 2 Formula 2 eg (Height-(Length*2))

Formula 1 eg (Area)

CAD Object

Linked to CAD Object

Parametric Value
Area,  Volume, 
Length, Width, 

Height, Perimeter

Function
+, -, *, /

Numerical
Value

RR
Database

Reasoning Rule 1 (Brick Wall)R.Rule 1
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Product process mapProduct process map
(eg bag of cement)(eg bag of cement)

Quarry & Deliver 
Si Sand

Mine & Deliver 
Bituminous Coal

Quarry 
Limestone

Mine 
Gypsum

Dry Process 
Cement Clinker

Produce 
CaSO4

Crush 
Limestone

Mill 
Limestone

Deliver 
CaSO4

Mix & Deliver 
25MPa Bulk 

Cement

Bag & Deliver 
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Cement for 
Mortar
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12 ELEMENTAL GROUPS

47 ELEMENTS

800+ SUB-ELEMENTS

Superstructure
Finishes
Services

Columns
Upper Floors

Staircases
Roof

Insitu slab construction
Flat plate construction

Waffle slab construction

ACM Elemental CodesACM Elemental Codes
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EDM DatabaseEDM Database
EXPRESS Data ManagerEXPRESS Data Manager
“…main feature is to manage information independently 
of any proprietary application.”

ISO TC184/SC4
ISO 10303 (STEP)
IFC Schema 

Achieved through compliance with international standards:
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Example BuildingExample Building
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Building into Building into ArchiCADArchiCAD



www.cmit.csiro.au

LCADesign LCADesign indicatorsindicators
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3D Viewer3D Viewer
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ConclusionsConclusions

Benefits of automated assessments
Possibilities of 3D CAD – drafting to 
design tool
Benefits of IFC file exchange
Use of project database for detailed 
analysis
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Thank YouThank You
LCADesign is being developed by the Cooperative Research 
Centre for Construction Innovation which is funded by the 
Australian Government’s CRC program.


