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Overview

ÅWhat is Life Cycle Assessment?

ÅCase studies:

ðLCA in the last frontier: Casey Station

ðLCA of Kerbside Recycling in Victoria

ðSystematic review of greenhouse gas emissions for different fresh 

food categories

ÅConcluding remarks



What is Life Cycle Assessment?

Impact category Typical units

Climate change potential kg CO2-eq

Embodied energy MJ

Acidification potential kg SO2-eq

Eutrophication potential kg PO4
-3-eq

Ecological footprint Ha.a

Water use kL

Carcinogens DALY

"Compilation and evaluation of the inputs and outputs and the potential 
environmental impacts of a product system throughout its life cycleó

ISO 14040:2006

Some example indicators



LCA in the last frontier: Casey Station

Assoc. Prof. Karli Verghese, Dr. Enda Crossin, 

Dr. Simon Lockrey

Using life cycle assessment to development 

environmental reduction strategies for Casey 

station



Goal and scope

Quantify 

impacts of 

operating 

Casey

Investigate 

drivers of 

impact

Understand 

relationships

Alternative 

scenarios

Develop 

environmental 

reduction 

strategy



Drivers of climate change

34%

13%

13%

12%

11%

7%

6%

3%

Aurora Australis

Electricity

On-site vehicles

Antarctica based flights

Cogeneration

Boilers

A319

Others



Electricity generation and use



Electricity generation and use



Electricity generation and use

Reducing electricity demand increases fuel requirements 

for boilers



Scenario reductions

0.38%

1.56%

15.43%

0.38% 0.26% 0.26%

S2: Red shed temp drop S3: Improved electricity
use in buildings

S4: Double resupply new
icebreaker* (MGO)

S5: Solar at Casey S6: Solar at Wilkins S9: Load levelling
modelling



Outcomes for the AAD

Recognise need for systems & life cycle approach

Informing modernisation and upgrade decisions

ðe.g. Which infrastructure investment will provide best environmental 

outcomes?



For those considering LCA

ÅIdentify òsleeping giantsó

ÅData is critical

ÅHave an LCA champion

ÅPush and challenge the LCA experts

ÅSometimes LCA isnõt the best tool, e.g. EIA may be better



LCA of Kerbside Recycling in Victoria (2015)

Andrew Carre, Dr. Enda Crossin, Dr. Stephen Clune

https://www.sustainability.vic.gov.au/Government/Victorian -Waste-data-portal/Lifecycle-assessment-of-kerbside-recyclables-in-Victoria

http://www.youtube.com/watch?v=UILTuZGHI9w
https://www.sustainability.vic.gov.au/Government/Victorian-Waste-data-portal/Lifecycle-assessment-of-kerbside-recyclables-in-Victoria


ÅBased on previous LCA waste management studies

ÅGreenhouse gas emissions

ÅSmog

ÅWater pollutants

ÅResource depletion

ÅWater use

Environmental benefits or burdens of recycling in Victoria



Glass packaging

Steel cans

Aluminium cans

Paper - white

Paper - mixed

Paper -
cardboard

Plastic - PET

Plastic ςHDPE 
clear

Plast - other

Contamination

72 kg

8 kg

3 kg

1 kg

110 kg

45 kg

8 kg

4 kg

11 kg

21 kg

Steel cans

Aluminium cans

Paper & 
cardboard -

mixed

4.7 kg

1.6 kg

68.6 kg

Plastic ςPET 
clear

Plastic ςHDPE 
natural

Plastic - mixed

4.3 kg

2.2 kg

11 kg

PET/ HDPE reprocessing, 
Victoria

Paper Reprocessing, New 
South Wales

Glass reprocessing, 
Victoria

Fines reprocessing, 
Victoria

Steel Reprocessing,
Victoria

Aluminium reprocessing, 
New South Wales

Aluminium reprocessing, 
South Korea

Paper reprocessing, 
China

Mixed plastic 
reprocessing, China

Steel reprocessing, 
Malaysia

Glass cullet

Steel ingot

Aluminium ingot

Packaging paper

60.2 kg

3.1 kg

1.4 kg

73.6 kg

PET pellet

HDPE pellet

3.4 kg

1.5 kg

Fine aggregate 10.6 kg

Steel ingot

Aluminium ingot

Packaging paper

4.4 kg

1.5 kg

57.8 kg

PET pellet

HDPE pellet

4.0 kg

1.8 kg

PP pellet

Other plastics

4.1 kg

0.3 kg

PET/ HDPE reprocessing, 
China

Recycling System

Annual waste at kerbside

Collection Sorting

Glass ςcullet

Steel cans

Aluminium cans

Paper & 
cardboard -

mixed

61.2 kg

3.3 kg

1.4 kg

87.4 kg

Plast ςPET clear
Plast ςHDPE 

natural

3.7 kg

1.8 kg

Glass ςfines 10.8 kg

International 
shipping and road 

freight

Road freight

International Reprocessing

Local Reprocessing

Carbon storage

Diagram shows primary mass flows only
Material outputs

HDPE pellet 2.5 kg

Landfill operation 
and degradation 

of materials

Disposal operations

How performance was assessed



Glass cullet, Australia

Steel ingot, Australia

Aluminium ingot, Australia

Paper, Kraft, Australia

60.2 kg

3.1 kg

1.4 kg

73.6 kg

Fine aggregate, Australia 10.6 kg

Steel ingot, Malaysia

Aluminium ingot,
South Korea

Paper, Kraft, China

4.4 kg

1.5 kg

57.8 kg

PET pellet, generic

HDPE pellet, generic

7.4 kg

5.8 kg

PP pellet, generic

Other plastics, generic

4.1 kg

0.3 kg

Landfill operation 
and degradation 

of materials

Glass packaging

Steel cans

Aluminium cans

Paper - white

Paper - mixed

Paper -
cardboard

Plastic ςPET

Plastic ςHDPE 
natural

Plastic - other

Contam

72 kg

8 kg

3 kg

1 kg

110 kg

45 kg

8 kg

4 kg

11 kg

21 kg

Garden waste 152 kg

Household waste generated

Collection 

Disposal operations

Steel Production, 
Australia

Aluminum Production, 
Australia

Glass Production, 
Australia

Aggregate Production, 
Australia

Paper Production, 
Australia

PET Production, Europe

HDPE Production, Europe

Other Plastics 
Production, Europe

Paper Production, China

International 
shipping

International 
shipping

Steel Production, 
Australia

Aluminum Production, 
Australia

Production Local

Production InternationalAlternative System

Dashed lines describe sub-systems Italics indicate a subsystemCollection

Diagram shows primary mass flows only

Carbon storage

Material outputs

How performance was assessed



Results (only some of them)



Butê.

Å Most LCAs assume that the future is the same as the past

Å Consequential LCA can help model future scenarios, based on market dynamics

Å Critical for policy considerations

ñ..Chinaôs ñGreen Fenceò policy could force additional 
infrastructure and processing costs upon local Material 

Recovery Facilities (MRFs), meaning that in the future, the 

generation of clear polyethylene terephthalate (PET), 

clear high density polyethylene (HDPE), mixed plastics 

and mixed paper and cardboard recyclate streams for 

export could become uneconomical.ò


