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• Enable the analysis of the 'carbon fabric' of the built environment 

• Provide data and tools to 

• Assess the carbon performance of precincts, projects,  
sectors and cities 

• Quantitatively evaluate low-carbon scenarios 

• Cooperate between researchers, industry, local and state authorities 

 

Integrated Carbon Metrics – Project Goals 
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Life cycle carbon emissions (of a building) 

Reference: Ibn-Mohammed et al. (2013) Operational vs. embodied emissions in buildings — A review of current trends.  
Energy and Buildings, 66(0), 232-245. http://www.sciencedirect.com/science/article/pii/S0378778813004143   

http://www.sciencedirect.com/science/article/pii/S0378778813004143


Levels of Carbon Emissions and ICM Tools 
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Hybrid approach: 
Process LCA + IOA + MFA 

Examples for Building Materials 
and Elements: 

 
• Gravel  
• Doors, wooden  
• Plywood  
• Glued laminated lumber  
• Plastic pipes  
• Clay bricks  
• Ready mixed concrete and mortar 
• Alloy steel flat-rolled products  
• Iron or steel rails, rail fastenings or 

other rail accessories  
• Cast iron tubes, pipes and hollow 

profiles 
• Aluminium roofing and guttering 
• Iron or steel window-frames 
• Nails, tacks, staples, spiked cramps, 

studs, spikes & pins  
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Levels of Carbon Emissions and ICM Tools 

Hybrid 
LCA 

Database 

Product 
Explorer 

Precinct 
Carbon 

App 

PIM 
Scenario 

Model 

Building materials 

Precinct, city 

Buildings 

Industry sectors 

Life 
Cycle 

Optimi-
sation 
Model 

City 
Carbon 

Map 

Product 
Explorer 



ICM Tool > Product Explorer 



Case study on cement and concrete 
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Decomposition of  life-cycle GHG emissions for types of concrete 

Others

Other types of concrete

Geopolymer concrete  100 % slag 40 Mpa

Geopolymer concrete  100 % fly ash 40 Mpa

40 % GGBFS 40Mpa concrete

40 % GGBFS 25MPa  concrete

25 % Fly ash 40Mpa concrete

25 % Fly ash 25MPa concrete

100 % OPC 40Mpa concrete

100% OPC 25MPa concrete

Other iron and steel manufacturing

Other basic chemical manufacturing

Oil and gas extraction

Road transport

Electricity transmission

Electricity generation

Ordinary Portland Cement



IS Materials Calculator – based on LCA 
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Stephan, A., Crawford, R. H. and de Myttenaere, K. (2013) A comprehensive assessment of the life cycle energy demand of passive houses. Applied Energy, 112(0), 23-34. 
http://www.sciencedirect.com/science/article/pii/S0306261913004996   
 

Embodied vs operational energy 

http://www.sciencedirect.com/science/article/pii/S0306261913004996
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Outputs from Precinct Carbon App 
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Precinct Information Modelling - Scenarios 
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Industry sector ‘carbon map’ of direct and embodied emissions 



Integrated C Metrics for Adelaide:  "City Carbon Map" 

Total carbon footprint of Adelaide City:  
1.1 Mt CO2e 



Suite of ICM Tools as output 
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ICM Tools for Infrastructure Planning  –  THANK YOU 
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