
Low Carbon Growth Plan for Greater Geelong

Report Summary
May 2011

Key findings 

Greater Geelong can reduce its greenhouse gas emissions by more than 1 million tonnes by 
2020, for a low annual cost of less than $50 per tonne. Most of these emissions reductions 
will save businesses and households money.   

A further 330,000 tonnes of reductions can be achieved for a higher average cost of $64 
per tonne.  

Together, this offers a 6% reduction below 2000 emission levels, equivalent to eliminating 
the emissions produced by all of Geelong’s households in a year. 

Implementing all of these abatement opportunities would generate more than $1 billion in 
investment in the local economy.  

The key measures to reduce emissions include: 

Localised power generation through cleaner technologies such as cogeneration, 
solar, waste-to-energy and geothermal 

Retrofitting residential and commercial buildings to maximise energy efficiency 

Supporting local small- and medium-sized businesses to capture energy efficiency 
savings and abatement potential 

A range of targeted actions is required to achieve the full potential of low cost emissions 
reductions, and failure to act promptly will mean some low cost opportunities are lost, 
ensuring greater cost to the community in the long run.  

The full report of the Low Carbon Growth Plan for Geelong can be accessed at www.futureproofinggeelong.com and 
at www.climateworksaustralia.org 
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Reducing Greater Geelong's emissions by 1.3 million tonnes achieves a 
6% reduction below 2000 levels (or 14% below business-as-usual)

Greater Geelong can reduce its emissions by 6% below 
2000 levels at a low cost to the community, without 
changing the local lifestyle or business mix. 

Business-as-usual 
Greater Geelong is home to a number of 
national scale producers who contribute 
significantly to the local economy. The five 
largest employers in the manufacturing sector 
provide jobs for 3,350 people. They are also 
high volume energy users who contribute 
significantly to Geelong’s above average 
emissions profile. As energy is a key cost in 
their manufacturing processes, it has also been 
the focus of significant efficiency improvement 
efforts, particularly in recent years. 

Much is already being done by Greater 
Geelong’s businesses, government and 
community to reduce greenhouse gas 
emissions. Still, under business-as-usual, 
Greater Geelong’s annual emissions are 
expected to grow by more than 420,000 
tonnes by 2020 – a rise of 10% since 2000. 

The opportunity 
This Plan outlines how Greater Geelong can reduce its 
greenhouse gas emissions by more than 1.3 million tonnes 
by 2020, using technologies available now and 
without changing the local lifestyle or business mix.  

Of the total abatement potential: 

A large majority can be achieved for less than 
$50 per tonne. Capturing these opportunities 
alone would generate net savings of more than 
$60 million per year for the local economy. 

These savings would help to offset the more 
expensive opportunities identified, which would 
come at an average cost of $65 per tonne.  

Two-thirds of the total potential already offers 
financial savings for businesses and households. 

Together, these opportunities would: 

Achieve a reduction of 6% on 2000 emissions 
levels (or 14% below business-as-usual). 

Generate more than $1 billion in capital 
investment. 

These emissions reductions can be achieved without 
major technology breakthroughs, changes to the

Comparison of 2020 business-as-usual emissions 
and abatement potential by sub-sector

business mix, or disruptions to the lifestyles of residents.

•
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•

•

•

are represented as the Power sector’’

In the abatement case, local
opportunities for centralised power
generation (waste-to-energy, geothermal)
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1 Under BAU, emissions from power are
attributed to the sector that purchases
the power (as indirect emissions)



2 

How to read the cost curve (above) 

The width of each column represents the emissions reduction potential of an 
opportunity in 2020 compared to business-as-usual.  

The height of each column represents the average cost in 2020 of abating a tonne of 

the upfront cost of capturing the opportunity is factored in.

The volume shown represents an assessment of realistic abatement potential 
(rather than the full technical potential for each opportunity) which takes account of 
labour and capital constraints. However, we assume that the barriers to the capture 
of each opportunity identified in are able to be fully
overcome.  

All costs include the typical private cost of capital for each sector (8-14%), energy 
taxes and retail margins and subsidies, in order to illustrate the direct cost faced to 
implement an opportunity. However, project transaction costs (such as 
administrative/management time or consultancy fees) have not been included, as 
these can vary significantly depending on how the opportunity is captured.  

The Low Carbon Growth Plan 
for Greater Geelong identifies 
a range of GHG abatement 
opportunities that can be 
achieved for the lowest cost 
within the municipal 
boundaries of Greater 
Geelong.  

These opportunities are based 
on the actions outlined in 
ClimateWorks Australia’s Low 
Carbon Growth Plan for 
Australia, and have been 
refined using local data and 
input provided by members of 
Geelong’s community, industry 
and government. 

Greater Geelong has potential to achieve 1.3 million 
tonnes of abatement, equivalent to eliminating the 
emissions of all of its households

Greater Geelong 2020 greenhouse gas emissions reduction cost curve  
Summary of opportunities, highlighting those costing less than $50 per tonne of abatement

greenhouse gas through that activity. All costs are in 2010 real Australian dollars (A$), 
and the graph is ordered left to right from the lowest cost to the highest cost
opportunities. Opportunities that fall below the horizontal axis offer financial savings, 
even after

Chapter 3 of the main report
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Overcoming challenges 

* Information on funding available can be found on the Future Proofing Geelong website www.futureproofinggeelong.com

Much of Greater Geelong’s abatement potential is 
already financially attractive but is not being captured, 
which suggests that complex non-price barriers to 
action exist.  

Business, government and the community all have a 
role to play to design effective, targeted measures that 
create the market conditions to capture the region’s 
savings and abatement potential. 
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Impact of a $40/tonne carbon price (based on Treasury’s 5% below 2000 emissions reduction scenario (Australia’s Low Pollution 
Future) converted to 2010 dollars)

What would change if there was a carbon price? 
A national carbon price can also help overcome some of 
the price barriers to capturing abatement potential, by 
increasing the financial attractiveness of some 
abatement opportunities. 

Although carbon pricing is beyond the control of the 

• Power – a carbon price will increase the price of 
electricity generated from carbon-emitting fossil 
fuels, which increases the financial viability of 
localised power generation using cleaner 
technologies such as cogeneration, solar, waste-
to-energy and geothermal. 

• Forestry – reforestation is an initially expensive 
and long term commitment that landowners are 
unlikely to pursue without economic incentives, 

and offering carbon credits to reward forests’ 
role in capturing carbon can provide that 
incentive.  

• Industry

The chart below illustrates how a 2020 carbon price of 
$40 per tonne would impact Greater Geelong’s 2020 
emissions reduction cost curve. $40 per tonne is the 
2020 carbon price associated with Treasury’s modelling 
of a reduction in Australia’s emissions of 5% below 2000 
levels, which has bi-partisan support.  Note that this 
scenario is intended to be indicative only and does not 
consider the impact that carbon price pass through 
might have on the cost of other goods or services.

Greater Geelong municipality, it is worth considering the 
impact it could have on reducing emissions, particularly 
in the following sectors: 

batement opportunities that are not
currently profitable for Geelong’s manufacturing 
sector in particular those arising from new
technologies or with longer payback periods, will
become more attractive with a price on carbon. 

,

– a
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The roadmap of action 
The Greater Geelong community wants to reduce emissions, but also wants to look forward to continued prosperity.  

This Plan proposes a range of low cost emissions reduction opportunities specific to Greater Geelong, and integrates 
them into an overarching emissions reduction roadmap that can be agreed and understood by Greater Geelong’s 
businesses, government organisations and the local community.  

Implementing each of the opportunities identified in the 
Plan requires different types of effort, based on the 
barriers it faces, its cost and its alignment with the 
region’s strategic priorities.  

Based on how it aligns with each of these criteria, the 
roadmap groups the opportunities into three categories: 

Short term – implement now  

Medium term – act now to remove barriers and 
motivate action  

Long term – invest now in information and innovation  
to reduce long-term costs  

The actions required to unlock each opportunity can be 
found in the list of short, medium and long term priorities 
on the following page. The key points to note are: 

• A large majority of Greater Geelong’s emissions reduction opportunities can be implemented for less than $50 
per tonne, generating net savings of $70 million per year across the region’s economy. 

• While emissions reduction can be challenging, it is clear that practical opportunities exist for Greater Geelong 
to capture substantial abatement potential while continuing to grow the economy and offering profitable 
opportunities for business. 

• All members of the local economy – residents, businesses, associations, community organisations and 
government – will be able to contribute to achievement of those goals and help transition the region to a low 
carbon economy. 

For further 
detail on 
each of 
the 
measures 
in the 
roadmap, 
see 
Appendix 
2 of the 
main 
report.  
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Priority actions for Greater Geelong

Based on the Roadmap of Action on the previous page, short, medium and long-term priority actions have been 

G21 Regional Plan. 

Partnerships and projects 

Upgrade street lighting  

Identify SME project partners for 
industry energy efficiency upgrades, 
facilitate access to funding, and share 
learnings of costs and benefits 

Unblock financial barriers to waste-to-
energy and facilitate the industry 
partnerships needed to make it viable 

Support Barwon Water to implement 
its fuel switch project 

Support Greenearth Energy to 
complete the demonstration stage of 

Evolve operational and procurement 
processes to ensure low carbon 
opportunities are assessed 

Facilitation and funding 

 Australian Carbon 

stock and install cogeneration in 
commercial buildings

Introduce ‘pay-as-you-save’ funding of 
building retrofits, to unlock 
investment and recoup through 
council rates.  

Awareness raising 

Encourage cycling, walking and public 
transport for short trips 

Promote benefits of waste-to-energy 
and overcome community resistance  

Facilitate information sharing among 
business to promote benefits of  
eco-driving 

Highlight financial benefits of LPG 
vehicle conversion for commuters  
and fleets and funding available 

Work with business and industry 
groups to promote the lifecycle cost 
benefits of purchasing more efficient 
vehicles. 

Medium term  

Partnerships and projects  

Medium scale solar – monitor the 
Department of Primary Industries’ 
response to unblocking barriers to 
investment, identify potential industry 
partners and formulate proposal for 
Geelong to host pilot project 

Cogeneration – facilitate partnerships 
between industry and cogen plant 
operators for the deployment of large 
scale cogen, and for cogen to service 
new homes in Armstrong Creek 

Large employers – encourage Alcoa 
and Shell to implement more costly 
energy efficiency opportunities in 
aluminium and petroleum & gas 
respectively  

Switching fuels - investigate 
opportunities for fuel switching with 
industry (i.e. gas, waste-to-energy) 

Awareness raising 

Work with building and community 
organisations to highlight benefits of 
residential building retrofits and 
funding available  

Encourage Armstrong Creek 
developers to build new homes  
to higher efficiency standard, 
preferably 7 stars 

Highlight the benefits of higher 
efficiency standards for new builds to 
all developers and owners  

Work with ESCOs to encourage 
uptake of solar PVs in homes 

Work with local land and farmers 
groups to highlight opportunities to 
earn carbon credits via reforestation 
and improved forest management, 
and access funding  

Work with VicRoads to encourage 
uptake of hybrid vehicles through 
registration discounts and lifecycle 
cost benefits  

Long term 
Start now to encourage research  
and knowledge sharing with the 
building industry about the  
benefits of cement products with 
higher proportion of clinker 
substitutes, and energy/resource 
efficiency in general 

Partnerships and projects 

Chemicals – work with the Geelong 
Manufacturing Council and PACIA to 
identify projects and source funding 
to capture high cost abatement 
potential through improved chemicals 
processes  

Awareness raising 

Encourage R&D into more fuel 
efficient vehicle technologies, and 
support higher efficiency standards 

Work with local farmers groups to 
highlight opportunities to earn carbon 
credits and access funding for 
livestock abatement and soil carbon 
sequestration 

Partner with G21 municipalities to 
capture reductions from centralised 
power and farm/forestry activities 

Invest in R&D for emerging 
technologies and take advantage of 
cleaner fuel sources as they become 
available  

Drive additional lifestyle or 
behaviour changes such as switching 
off lights, increasing recycling and 
reducing waste  

Invest in higher cost opportunities 
within the municipality  

identified for Greater Geelong based on the ease with which each opportunity can be implemented, its cost and how 
well it aligns with regional strategic priorities identified in the 

the Geelong Geothermal project 

to retrofit Geelong’s commercial building 
Trust and Greener Government Buildings 
Seek funding through

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

••

••

••

••



7 

•• Cleaner power, e.g. 
cogeneration, solar  

•• Fuel switching, e.g. 
changing fuel sources in 
the water treatment 
sector 

•• Energy efficiency through 
process improvements 
and equipment upgrades 

•• Improved planning, 
process and operational 
controls in the mining, 
petroleum & gas and 
chemicals sectors 

•• Ingredient switching, 
such as replacement of 
cement clinker with 
waste bi-products 

•• Provide information to 
increase awareness and 
encourage information 
sharing between 
businesses 

•• Support developers and 
plant operators to 
collaborate on 
cogeneration projects 

•• Unblock financial barriers 
to medium scale solar  

•• Improved access to long 
term gas purchasing 
agreements  

•• Encourage research and 
knowledge sharing with 
the building industry 
about the benefits of 
cement products with 
higher proportion of 
clinker substitutes 

Industry energy efficiency 
improvements could save 
Geelong’s economy $8.7 
million every year, as well 
as reduce emissions.

Industry sector  
• The Industry sector has the potential to contribute 40% 

(532,000 tonnes) of the 2020 lowest cost emissions 
reduction opportunity for Greater Geelong at an 
average cost of $6 per tonne – without changing the 
business mix. 

• As a manufacturing hub, many businesses in Geelong 
have already worked to minimise their energy 
consumption, but opportunities to improve efficiency 
remain. 

• One-third of the opportunities offer net savings to business,  
primarily through improved energy efficiency, materials  
substitution and process improvement,offering savings of  
more than $13 million per year to Geelong’s industrial businesses. 

2020 Greater Geelong Industry greenhouse gas emissions reduction cost curve
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Retrofitting Geelong’s buildings 
could reduce energy use by an 
average of 37% in commercial 
buildings and 17% in homes. 

Buildings sector  
• Greater Geelong’s commercial and residential 

buildings can contribute 30% of the lowest cost 
emissions reduction opportunities, saving $42 
million for the economy every year. 

• Energy efficiency retrofits to commercial buildings 
could generate net savings of $9.40 per m2 every 
year, and offers potential for further savings and 
emissions reduction over the life of the building. 

• Households can also capture net savings of more 
than $15 million per year from energy upgrades.

• Almost all emissions reduction opportunities 
identified will save money, though some upfront 
investment is usually required to capture savings.

•• Upgrading lighting, 
appliances, equipment and 
insulation 

•• Implementing basic passive 
solar principles 

•• Improving heating, 
ventilation and air-
conditioning systems 

•• Minimising losses from air 
leakage, open refrigeration, 
or insufficiently insulated 
ovens and water mains 

•• Reducing oversized and 
unnecessary equipment 

•• Cogeneration to supply 
cleaner energy to
Greater Geelong’s buildings, 
e.g. Armstrong Creek, aquatic 
centres etc. 

•• Providing information to 
increase demand for energy 
efficient buildings and spaces 

•• Facilitating access to grants 
programs to support 
household retrofits 
(particularly for low income 
households) and installation 
of solar panels 

•• Encouraging higher efficiency 
standards on all new builds 

•• Supporting cogeneration  

•• Large businesses and 
government leading by 
example by upgrading their 
own buildings  

For Greater Geelong’s commercial buildings, Retail holds the largest potential 
for low cost abatement, comprising 29% of the opportunity. Education 
facilities provide a further 20% and offices 12%. 

2020 Greater Geelong Buildings greenhouse gas emissions reduction cost curve



Power sector 
• Emissions reduction opportunities in this sector are 

limited due to the lack of centralised power generation  
within municipal boundaries. 

• However, power generation can still contribute 21% of 
the total 2020 least cost emissions reduction 
opportunities through waste-to-energy and 
geothermal initiatives. 

• Waste-to-energy could reduce GHG emissions in 
Greater Geelong by 91,300 tonnes per year,
at a cost of $27 per tonne. 

• Greenearth Energy’s geothermal demonstration plant 
has the potential to reduce emissions by 93,300 
tonnes by 2020. Though at a higher cost  than some 
other emissions reduction opportunities given the 
technology is still emerging, it is a zero emissions 
source of energy with potential to provide baseload 
energy supply. 

Geothermal energy is a form of renewable energy generated by accessing 
heat from beneath the Earth’s surface to create steam, which can then be used 
to generate electricity. Greenearth Energy’s Geelong Geothermal Power 
Project, which uses hot sedimentary aquifer technology, is currently at proof 
of concept stage, with a 12 MW demonstration plant planned for construction 
in 2012. Greenearth Energy has signed a Memorandum of Intent with Alcoa to 
supply geothermal energy to the Alcoa Point Henry aluminium smelter, 
potentially reducing Greater Geelong’s greenhouse gas emissions by 93,700 
tonnes by 2020 at a cost of $60 per tonne.  

If the demonstration plant is successful, it will be expanded to a 140 MW base 
load power plant, supplying renewable energy to the Victorian electricity grid.  

Waste-to-energy  

•• Transform waste into a 
combustible fuel 
commodity such as 
synthetic gas 

•• Use ash produced 
during incineration 
process as an input in 
other industrial 
processes 

Geothermal 

•• Generate renewable 
energy by accessing 
heat beneath the Earth’s 
surface  

•• Provide information to 
communities regarding 
safety and value of 
alternative power 
generation projects  

•• Support partnerships 
and funding to develop 
cleaner power projects 

Local generation of cleaner power 
offers excellent potential for Geelong 
to significantly reduce emissions and 
improve long term energy security 

2020 Greater Geelong Power sector greenhouse gas emissions reduction cost curve

Waste to energy.  Greater Geelong 
is well positioned to benefit from a 
waste-to-energy plant that could 
transform waste into a 
combustible fuel commodity such 
as synthetic gas, typically achieved 
through a thermal gasification 
process. Synthetic gas could either 
be used onsite to generate power 
which could be sold to the grid, or 
sold as a direct fuel input to local 
manufacturers that require gas for 
industrial processes.    
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•• Shifting to more efficient  
cars, light commercial 
vehicles, buses and 
trucks 

•• Uptake of hybrid and 
electric vehicles 

•• Converting existing 
vehicles to LPG 

•• Changed driving 
behaviours – employing 
eco-driving practices, 
shifting some trips to 
walking, cycling or public 
transport 

•• Educate prospective 
buyers about engine 
efficiency, hybrid/electric 
options and risk of lock-
in of new inefficient 
vehicles 

•• Reduce ‘network 
externalities’ for low 
emission vehicles by 
making the technology 
and infrastructure 
required more accessible 

•• Promote Australian 
Government subsidies 
available for LPG 
conversion 

•• Improve infrastructure to 
support a mix of 
transportation methods 

•• Promote behavioural 
changes for drivers 
including eco-driving, 
reducing unnecessary 
travel, adopting non-car 
transportation methods  

Shifting to more fuel efficient 
vehicles, improving driving 
practices to minimise fuel 
consumption, and switching 
some urban car trips to 
walking, cycling or public 
transport could save Greater 
Geelong’s vehicle owners 
$9.4 million each year.  

Transport sector 
• Businesses, government organisations and households  

can all benefit from the financial savings that come from 
reducing emissions in transport.  

• Opportunities in Transport could contribute 6% of the 
least cost abatement potential (74,400 tonnes of CO2

• The vast majority (96%) offers net financial savings to 
vehicle owners.

2020 Greater Geelong Transport sector greenhouse gas emissions reduction cost curve

per year). 
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•• Improving soil’s ability to store 
carbon through improved 
management in line with best 
practice 

•• Reforest a small proportion of 
less-productive agricultural land 
with timber plantation 
(providing revenue for farmers) 
and native forest (providing 
biodiversity benefits)  

•• Promote forest growth by 
removing weeds and controlling 
feral animals, insects and pests 

•• Reduce livestock emissions 
through active feeding and  
anti-methanogenic treatments 

•• Support R&D to develop tools 
demonstrating the benefits of 
soil carbon programs and 
techniques to pursue them  

•• Provide good information to land 
owners on: 

- Emissions reduction science 
that is relevant to farming 

- How to improve carbon in 
soil, promote forest growth 
and reforest with commercial 
or environmental plantations 

- Available funding or revenue 
from carbon farming 

Agriculture & Forestry  
• The agriculture and forestry sectors have the 

potential to contribute 3% of the total least cost 
emissions reduction opportunities (38,500 tonnes). 

• Reduction opportunities for the agricultural sector 
relate to either increasing carbon stored in soil, or 
improving practices to minimise emissions. 

• Forestry provides one of the few opportunities to 
recover carbon dioxide after it has been emitted; 
reduction opportunities include reforestation  or 
forest management  and come at an average cost 
of $30 per tonne. 

Information and incentives – and 
partnerships with farming groups 
and neighbouring municipalities – 
will help farmers and landowners 
capture abatement potential at 
the lowest possible cost. 

2020 Greater Geelong Agriculture & Forestry greenhouse gas emissions reduction cost curve

The Low Carbon Growth Plan for Geelong, as well as 
ClimateWorks’ Low Carbon Growth Plan for Australia
can be accessed at www.climateworksaustralia.org
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