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Executive Summary  
   
 
Australia formalised its commitment to help stabilise greenhouse gases in the world’s 
atmosphere when the newly elected Labour Government signed the Kyoto Protocol in 2007.  
Prior to this, there had been robust community and political debate on whether climate change 
was a real phenomenon, what impact it may have and what was Australia’s responsibility and 
role in mitigating the changes. Within this maelstrom many business and community 
organisations had begun to assess the nature and magnitude of the opportunities and 
responsibilities that such a commitment would bring. 
 
Since the signing of the protocol it has been evident that assessing the opportunities and 
responsibilities associated with climate change is a profoundly uncertain and complex task. 
However, within the body of research and debate there is one inarguable truth, the planet is 
warming. 
 
Work in this report highlights the broad elements of climate change that many communities 
and businesses are grappling with. In this broad context the Leaders for Geelong 08/10 
project group was interested in the production of renewable energy and the benefits it could 
bring to a region that was insightful enough to get on the ‘crest of the wave’.  
 
The project aim was to research compatible renewable energy sources within the G21 region 
and to understand the barriers standing in the way of establishing renewable energy 
production.  
 
Solar, wind, geothermal, energy from waste and tidal energy shaped as the best candidates 
for a detailed gap analysis. The analysis revealed that that two key barriers stand in the way 
of establishing renewable energy production:  
 

 Federal Government policy and schemes 
 Economic and commercial support 

 
This result does not ignore the grants and funding governments have provided but does 
indicate that from the industry point of view there remains show stopping issues that are 
largely outside the industry sector’s control. Some individual energy sources were found to 
suffer further barriers. In the case of tidal energy the technology is a critical barrier whilst 
commercial solar production is better suited to locations with higher solar exposure.  
 
In the region wind, geothermal and energy from waste projects are currently at various stages 
of implementation.  Although there is no large scale project yet to be fully operational there is 
enough evidence to show that the G21 region can be a major producer of renewable energy 
provided the region’s leaders unite to break down the barriers. 
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Background  
 
 

Climate Change  
 
Climate change and global warming has become one of the major concerns of our generation. 
Tapping into alternative, renewable energy sources in order to reduce our carbon emissions is 
becoming a high priority within the global economy.  
   
Kyoto Protocol  
 
In 1992 an international environmental agreement was fashioned by the United Nations with 
the primary objective to stabilise the concentrations of greenhouse gases in our atmosphere. 
This charter was of course called the Kyoto Protocol, and Australia became signatory to it in 
2007.  
   
Proposed Australian Carbon Pollution Reduction Scheme  
 
The Australian Government has committed to the introduction of a Carbon Pollution Reduction 
Scheme which was to commence in July 2011.  Recent developments have delayed the 
introduction of the scheme until the expiration of the Kyoto Protocol in 2012. At the time of 
writing we understand the primary goals of this scheme remain unchanged irrespective of 
when it commences, that is to reduce carbon pollution by 5-15% below 2000 levels by 2020 
(dependant on international agreement), and by 60% by 2050.  
 
Another key driver within the scheme will be the introduction of a cost on carbon pollution for 
Australian industry. This requirement will no doubt stimulate investment in renewable energy 
technologies in an attempt to reduce carbon costs for businesses, and of course the flow on 
effect will be the creation of new employment, but only for those who are positioned to grasp 
those opportunities.  
   
G21 – Regional Snapshot  
 
G21 has a number of very heavy carbon producing businesses within our region. We are also 
currently faced with the steady & almost inevitable decline of our traditional manufacturing 
sectors.  
 
The manufacturing industry within our region has traditionally been a large employer. A 
significant number of people employed within this sector are now, and will continue to be, at 
risk.  
 
However the G21 region is also in the fortuitous position of having a number of “renewable 
energy resources” at our disposal.  
 
Those natural resources combined with our experience & expertise in the manufacturing sector 
has positioned us with the potential opportunity to:  
 

 Transition & diversify a section of our employment base into a new & emerging industry 
sector 

 Offset our heavy carbon foot print  
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Project Aim  
   
 
To complete research into the G21 region’s compatibility with the industries in the renewable 
energy sector and to understand the barriers that stand in the way of establishing business 
here.  
   
 

Project Scope  
   
 
The scope will focus on renewable energy production rather than businesses and technologies 
that would support such energy production. The scope targets the Switch (Principle 5) of the 
EPA Carbon Management Principles which asks the community whether the primary energy 
source being used is being delivered in the most Green House Gas-efficient way (EPA 
Discussion Paper: Draft Carbon Management Principles, 2007).  
     
 

Project Deliverables  
   
 
The expected outcomes from this project are:  
 

 Improved understanding of low carbon energy production technologies and techniques;  
 Improved understanding of the institutional, governance and policy frameworks 

influencing low carbon energy production;  
 Identify the resource base available to the G21 Region for the application of low carbon 

energy production;  
 Identify the low carbon production technologies and techniques of most significance 

and relevance to the G21 Region.    
   
The long-term outcomes (outside scope) may include:  
 

 Removal of the barriers to attract renewable energy businesses identified as most 
significant and relevant to the G21 Region; 

 Development of a G21 Region marketing plan;  
 Attract energy producing businesses;  
 Attract supporting industry;  
 Sustain current manufacturing jobs by transferring skills and expertise;  
 Grow new job opportunities;  
 Attract investment by carbon emitting and other companies within Carbon Pollution 

Reduction Scheme.  
 



 
 

Interface with G21  
   
The immediate and long term outcomes of this project dovetail neatly within the overall 
objective of G21’s Economic Development Executive Group’s “Capturing Investment 
Opportunities for the G21 Region in a Low Carbon Economy” Project. The objective of which is 
“to ensure the G21 Region is in a position to capture economic opportunities resulting from a 
legislated price on carbon, by developing a shared understanding of the actions required to 
stimulate local and regional deployment of commercially viable low carbon energy production 
and carbon reduction technologies.” (G21 Economic Development Executive Group, 2009) 
 

Methodology  
   
The project methodology involved the following processes/phases:  
   

 Phase 1: Determine the best ‘potential’ renewable energy production industries for the  
   G21 region  

 Phase 2: Extracting themes from the research for gap analysis 
 Phase 3: Construct a gap analysis  
 Phase 4: Perform the gap analysis  
 Phase 5: Develop a report on the gap analysis results  
 Phase 6: Results formally handed-over to the G21 Economic Development Executive  

   Group.  
 

Each phase where applicable, included a due diligence component in order to ensure that the 
research group could satisfy itself that it was not only on the right track but also remained 
within the project scope.  
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Diagram 1: Project Process

Research Compatible Energies
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Phase 1: Determine the Best Potential Renewable 
Energy Production Industries for the G21 Region  
 
 
To determine the best potential renewable energy production industries we utilised the 
following research material: 
 

 EPA Discussion Paper: Carbon Management Principles (2007)  
 Australian Government Renewable Energy Atlas (Appendix 1)  
 Allen Consulting Group Victoria’s Greenhouse Opportunity Set (2009) 
 Sustainability Victoria Capital Funding Case Studies (2009)  

 
At a national level, there is likely and strong growth potential in biomass, biogas, solar and 
wind renewable energies (Allen, 2009). 
 
Victoria’s best candidates for climate-induced energy production growth have been identified 
as solar and geothermal energy production. 
 
At a regional level, the renewable energy atlas revealed the G21 region was compatible with 
geothermal, tidal, solar and wind energy production. 
 
An expert reference group was established to provide local expertise in the subject matter. 
The group comprised experts from Committee for Geelong, Deakin University, G21, Regional 
Development Victoria, and Sustainability Victoria. Members of the reference group were then 
interviewed to provide the following input regarding the G21 region:  
 

 Established renewable energy companies 
 Emerging renewable energy production activity 
 Most suitable renewable energy sources  
 Existing research / knowledge not previously considered  

   
From our review of the consultation papers and interviews the following renewable energy 
types shaped as the most compatible energy sources for a detailed gap analysis:  
 

 Energy From Waste  
 Geothermal 
 Wind  
 Solar 
 Tidal  

   
To further support our findings and expand our knowledge each member of the group 
embarked on additional detailed research into their selected energy source. The aim was to 
not only authenticate our selections but to perform a presentation to the group to enhance 
everyone’s understandings of each renewable energy source.  
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Energy from Waste  
 
Energy from Waste (EfW) is the efficient recovery of energy from those fractions of the urban 
waste stream that have been identified as having no higher resource value. Such waste 
includes household and industrial waste. Primary waste streams include: 
 

 Municipal waste 
 Dewatered biosolids 
 Wood wastes 
 Wet food wastes 
 High calorific organic wastes 
 Tank sludges 

 
A number of technologies have been investigated as being suitable EfW technologies for the 
Barwon Region. The most developed proposal is the anaerobic digester plant on Winchester-
owned land at Pt Henry. Anaerobic digestion is the controlled degradation of organics by 
microbial activity in a reactor in the absence of oxygen to produce biogas. The 5 councils in 
the Barwon Region have entered into a regional contract to supply waste to the plant. This will 
produce 0.8 MWt of power, 0.7 MWt of which will be put into Grid or be available for 
surrounding industry. 
 
EfW appears to be the renewable energy option that is most developed in the Barwon Region. 
Its development commenced in 2002, with the G21 EfW Study completed in 2006 a catalyst 
for the current project. However, the project could not have developed to this stage without 
the critical role played by Barwon Regional Waste Management Group and the commitment of 
the five G21 Councils to supply waste. 
 
The Greenhouse Opportunities for Victoria (Allen, 2009) identify a set of Victoria based 
industries with the potential for significant expansion within a future global marketplace 
increasingly impacted by both climate change and carbon constraints. Biogas and Biomass 
were identified as energy generation sources with likely strong growth albeit the growth is off 
a (currently) low base (Table 1). 
 
Given 1.0 MWt of power is produced by processing 50,000 tonnes of waste and G21 produces 
300,000 tonnes of waste, a six-fold increase is possible in the region ultimately producing 
approximately 6.0 MWt of power (powering approximately 1200 homes). 
 
Whilst EfW is not a huge energy producer, it makes a unique contribution to reducing a 
community’s greenhouse footprint. That is, EfW:  

• minimises land-fill by recovering waste; plus 
• generates energy by releasing the energy lying dormant within that waste product 

(EPA, 2007) 
 

Finally, the sustainability of manufacturing businesses is increasingly associated with good 
management of their waste. A region that has an organised system of industrial waste 
management will be preferred by industries that produce waste. 
 



 
 
 
 
Table 1:  Electricity Generation By Source: The ‘Early Action’ Scenario (PJ) Source 
2010 
 2020 2050 % change 
SOURCE 2010 2020 2050 % CHANGE 

(2010-2050) 
Black coal 465.9 410.0 326.3 -30% 

 
Brown coal 199.1 164.1 72.3 -64% 

 
Natural gas 134.9 197.1 289.5 115% 

 
Liquids 3.5 3.5 3.5 0% 

 
Hydro 64.8 74.2 84.5 30% 

 
Biomass 18.5 37.9 193.5 946% 

 
Biogas 3.2 6.5 32.4 913% 

 
Solar 1.7 3.3 18.2 917% 

 
Wind 10.2 23.0 119.7 1074% 

 
Source: Allen Consulting Group, 2009 
 
 
Geothermal Energy  
 
“By exploiting just 1% of the geothermal heat resource within the top 5kms of the 
Earth’s crust we can provide 26,000 times our annual energy consumption” – 
Source: Geoscience Australia  
   
Upon referencing the Australian Government Renewable Energy Atlas (Appendix 1) together 
with the Allen Consulting Group (2009) paper presenting Victoria’s Greenhouse Opportunities, 

geothermal energy production was rated as one of the strongest 
candidates in the energy production category.  
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Greenearth Energy Ltd has identified a prospective geothermal 
resource northwest of Anglesea. The company is well underway in its 
quest for continued capital injections from both public and private 
investment together with Federal and State Government Grants. It 
is evident that geothermal energy production is an extremely viable 
option in the G21 region.  
   
The area identified by Greenearth (see map 1 below) has the 
potential to produce a 140MW power plant (powering approx. 
27,000 homes) for in excess of 30 years production and has unique 
advantages in that it is a base load (continuous) energy source that 
is not affected by climatic conditions with the capacity to operate 24 
hours per day. 
   

 Map 1: Temperature vs Depth Map GEPs 10, Prepared by Victorian Department of Primary 
Industries, http://www.greenearthenergy.com.au/locations/
 

http://www.greenearthenergy.com.au/locations/
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With the G21 region seen as having such a large carbon footprint, geothermal energy 
production is seen as a real must for this reason and strongly justifies the need for such a 
renewable energy type in our region. It can provide our region with a very real opportunity to 
aspire to become a low carbon emitting community.  
 
 
 
Wind Energy 
 
As a general rule, wind generators are practical if wind speed is 16 kph (10 mph or 4.5 m/s) 
or greater. An ideal location would have a near constant flow of non-turbulent wind throughout 
the year with a minimum likelihood of sudden powerful bursts of wind.  
   
Looking at the G21 region and the renewable energy atlas, the region is suitable for wind 
energy production.  The immediate Geelong area may not be suitable from a land value and 
population density perspective but further out into the Surfcoast, Golden Plains and Colac 
Shires land could be used for wind farms.   
 
Looking at the current spread of wind farms in the south east area there are six wind farms in 
the planning and construction stages.  These have the potential to generate 781 MW which 
can power up to approx 147,000 homes.  These projects are: 
  

 Lal Lal Wind Farm (Golden Plains Shire)  
 Mount Gellibrand Wind Farm (Colac Otway Shire) 
 Mount Mercer Wind Farm (Golden Plains Shire) 
 Winchelsea Wind Farm (Colac Otway Shire) 
 Berrybank Wind Farm (Colac Otway Shire) 

   
Offshore wind farms are starting to become popular in Europe however, due to Australia’s 
ocean depths and with plenty of available land offshore wind farms are not economically 
feasible.  
 
 
 
Solar Energy 
 
Solar energy is a clean, efficient and sustainable form of renewable energy that can produce 
electricity or heat with no carbon dioxide emissions. 
 
Solar power is predictably intermittent in that whilst it is not available at all times, we can still 
predict with accuracy when it will be available. 
 
Victoria has excellent solar resources.  According to Sustainability Victoria, the state’s average 
yearly global solar exposure ranges between 12-20 Mega Joules per square metre per day 
(MJ/SqrMtr/Day).  The G21 region’s average is 14-16 MJ/SqrMtr/Day.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 
Map 2: Average Yearly Solar Exposure of Victoria 
 

 
Source: Sustainability Victoria, www.sustainability.vic.gov.au/www/html/2114-solar.asp
 
Solar energy comes in a variety of different forms, from small residential solar hot water 
systems and photo-voltaics to large scale commercial photo-voltaic solar electricity, 
concentrating solar power (heating of liquid to produce power) or a combination of the two - 
concentrating voltaics. 
 
The focus of our research project is on the commercial production of renewable energy.  
Accordingly, all forms of small scale residential and commercial/industrial solar energy 
production have been excluded from our project despite residential photo-voltaics and solar 
hot water becoming increasingly popular in Victoria due to State and Federal Government 
incentives and legislation.   
  
Tidal Power 
 
Tidal current electricity is clean, renewable, reliable and predictable. It extracts kinetic energy 
from the currents and converts it into renewable electricity 

 
It’s estimated that world-wide ocean energy can produce up to 
4,000 TWh per year, which is equivalent to continuously lighting 4 
billion light bulbs. It’s also estimated that both the US and the UK 
have enough ocean power to meet around 15% of their total 
power needs. 
 
In fact the UK government has recognised the immense potential 
of ocean energy, and has created significant incentive programmes 
for Marine technology. 
 

Source: Atlantis Resources Corporation 
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Water is 832 times denser than air, so a 5 knot current has more kinetic energy than 350km’s 
of wind, hence tidal turbines have a much smaller rotor size. This means that tidal power 
farms have a much higher packing density and are fully submerged, unlike some other forms 
of renewable energy.  
 

 
Australia, including parts of 
Victoria and WA has some of 
the highest tides in the 
world. The Atlantis 
Corporation has set up a 
successful test site in San 
Remo, Victoria, which is 
operational and connected to 
the grid.  

 
Energy from tidal is also listed as a potential form of renewable energy in both the Australian 
Government Renewable Energy Atlas (Appendix 1) and the Allen Consulting Group paper 
presenting Victoria’s Greenhouse Opportunities (2009). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please Note: To maintain consistency of our conversions from MW to households powered the following 
calculation was used: 1 household uses 5.3KW per year   
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Phase 2: Extracting Themes from the Research 
for Gap Analysis  
 
To ensure the completeness of the project group’s independent research, representatives from 
each energy source were consulted and any outstanding information was included. 
 
The next stage was to extract from the compiled research the themes that would underpin the 
Gap Analysis. The themes (eg. legal requirements, bankability, environmental, community 
expectations) that were extracted represented the common components that each energy 
source needed to consider to successfully produce energy. 
 
   
 

Phase 3: Construct Gap Analysis  
 
The next phase was to construct the basis of our gap analysis which consisted of a 
questionnaire and was based on the common high level themes established in phase 2. A 
second tier of questions was developed for each theme to thoroughly investigate the barriers 
facing the production of each energy source. 
 
Again, as part of our due diligence process, this questionnaire was circulated to the expert 
reference group. This was to ascertain that we had captured all the relevant themes and 
questions in order to proceed to phase 4, the interview process. After overwhelming 
confirmation from the expert reference group we were ready to perform the gap analysis.   
 
 
 

Phase 4: Perform Gap Analysis  
 
A final interview template (appendix 3) was constructed and a number of face to face and 
telephone interviews occurred with leading industry representatives from each of the five 
energy sources, identified in phase 1, and with each member of the expert reference group. 
 
 
 

Phase 5: Develop report on Gap Analysis results  
 
The transcriptions from each interview were analysed, discussed, and collated into a two-
tiered summary: 
 

 Summary of the barriers across all five energy sources, including the Barrier Matrix 
 A detailed account of the barriers for each individual energy source 

 
  



 

                                                              BARRIER MATRIX 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Theme Solar Wind Energy 
from 
Waste 

Geo- 
Thermal

Tidal 

Community Acceptance       

Site Location             

Federal Government         

State Government         

Local Government       

Industry / Commercial Developers        

Supply Chain / Distributors        

Economic       

Environmental       

Human Resources       

Technology       

Barrier No Barrier 
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Summary of barriers categorised by theme  
   

 
Community Acceptance  
 
NO BARRIERS 
 
Research indicates that if people are engaged early, progressively updated and there are no 
surprises then no barriers exist. A fundamental requirement to succeed in this process is to 
ensure that the community can ask questions and receive answers. Community acceptance is 
seen to increase as the benefits are realised from projects; for example, jobs created and 
increased spending in local area. 
   
Site Location     
 
BARRIER for Solar & Tidal  
 
The G21 region cannot sustain large scale concentrated type solar energy as the solar 
radiation is more diffuse than in ideal locations such as north western Victoria.  
 
In the case of tidal energy, now and in the near future the current technology requires high 
flow rates to be economically feasible.   These rates are unobtainable in the G21 region apart 
from in one area, the heads of Port Phillip Bay, which is a major shipping channel and is 
unavailable for use.    
   
Federal Government    
 
BARRIER for All  
 
   
The Federal Government barriers in the renewable energy sectors are not limited to the G21 
region and encompass the whole of Australia. The failure of  greenhouse emissions reform has 
created numerous flow on effects for the renewable energy sector.  The uncertainty in this 
sector that can be directly attributed to the Federal Government includes: 
 

 Deferral of the Carbon Pollution Reduction Scheme  
 An ineffective Renewable Energy Certificate price 
 Funding Stimulus  

 
The Carbon Pollution Reduction Scheme was proposed to tackle climate change. Consequently 
a market for a fledgling industry sector will be created in the form of an Emissions Trading 
Scheme (ETS).  
 
In combination with the ETS, the injection of a stimulus in the form of the Renewable Energy 
Certificates (RECs) is aimed to drive investment into the sector. RECs aim to bridge the gap 
between the cost of producing renewable energy and the relatively low cost of producing 
energy from brown coal. Ongoing commercial investment relies on each REC being valued 
above $40, however the value was driven to as little as $28 during the height of the domestic 
solar uptake. The proposed separation of the RECs program into commercial and domestic 
divisions is expected to revive commercial investment. 
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State Government    
 
BARRIER Wind, Waste & Tidal  
 
The State Government has demonstrated a strong willingness to support the industry with 
multiple departments attempting to ‘do their bit’ including the offer of grants and subsidies. 
From the industry perspective, however, the departments do not link sufficiently to provide an 
adequate system for approval. As a consequence, it is an expensive, complicated and time-
consuming process to meet state government requirements. 
 
Specifically to tidal energy, Parks Victoria will not permit the use of this technology in certain 
commercial and protected areas, such as the heads of Port Phillip Bay. 
 
 
Local Government  
 
BARRIER for Waste  
 
Local government has played an important role in convincing the community & businesses to 
get behind Energy from Waste (EfW). Furthermore the guarantee for supply for a bioenergy 
facility has come from G21’s local government. But, perhaps uniquely to EfW production, local 
government appears to be sandwiched between higher land-fill fees (eg. in March, the state 
government announced an increase in the landfill levy from $9.00 a tonne to up to $53.20 in 
2014) and the impact the loss of such fees would have on the council’s own revenue.  
 
 
Industry / Commercial Developers   
 
BARRIER for Tidal 
 
Identifying specific barriers for industry and commercial developers is difficult as the issues 
they face are closely linked to the other barriers discussed in the research paper. Commercial 
operators in the tidal energy sector require a model for selling their product into the electricity 
grid which at this stage in undeveloped. 
   
 
Supply Chain / Distributors   
 
NO BARRIERS  
 
The location of potential power sources is the key as it is expensive to connect to the states 
power grid, so the closer the proximity of the power generation sources to the grid, the more 
economically viable a project will be.  
 
 
Economic  
 
BARRIER for All:  
 
Economic barriers are a common barrier to all research renewable energy sources.  Recent 
economic events or more particularly the Global Financial Crisis has meant that institutional 
and private investment in renewable energy infrastructure is more stringent than it has ever 
been.  For example, institutional investment was up to 50% of the capital value of 
infrastructure prior to the Global Financial Crisis where now it is down to around 20%. 
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As the renewable energy industry is in its infancy stages, capital raising is difficult to source 
requiring strict adherence to key project milestones and strong budgeted returns prior to 
further investment in additional projects. 
 
Victoria’s present day energy is one of the cheapest in the world which limits investment in 
newer technology. 
 
More specifically to solar energy it costs eight times as much to produce the same amount of 
solar energy as it does it does to produce the equivalent amount of wind energy.  
 
 
Environmental  
 
NO BARRIERS  
 
Extensive studies are undertaken in each project’s planning phase to ensure environmental 
impact is minimal with respect to flora, fauna, cultural, heritage, noise, shadow flicker and sun 
glare.  There is evidence that all local renewable energy industries have a productive 
relationship with the Environmental Protection Authority. 
 
 
Human Resources  
 
NO BARRIERS  
 
G21 has a strong manufacturing history resulting in highly skilled manufacturing and 
engineering workforce with a well developed training infrastructure. There is a strong sense 
that over time part of this workforce could transition into the renewable energy sector. 
   
 
Technology  
 
BARRIER for Solar & Tidal  
 
The efficiency of solar technology is improving rapidly however it is currently eight times more 
expensive to produce the same amount of energy generated by wind.  
 
In the case of tidal, the current technology requires a four knot tidal flow rate to generate 
commercially viable quantities of energy. G21 will be able to make the most of our accessible 
tidal resources when tidal technology is sufficiently developed to achieve viable energy 
production from lower tidal flow rates.  
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Summaries specific to energy source  
   
Solar  
 
Site Location: Geelong only has a moderate solar source; there is basically no opportunity for 
large scale solar energy production in our region.  The G21 region’s solar radiation is too 
diffuse for ideal locations to produce large scale concentrated type solar energy.  Ideal 
locations in Victoria that were identified include the dry country in Northwest Victoria. 
 
 
Industry / Commercial: There is little interest in large scale solar energy production in our 
region due to limitations of our solar resource. Panels produced now are small & efficient (as 
per below technology) but expensive because there is no/under-developed distribution 
channel. 
 
Technology: The efficiency of solar technology is improving rapidly however it is currently 
eight times more expensive to produce the same amount of energy generated by wind.  
 
 
Wind 
 
Site Location: The issue surrounding site location is the placement of wind farms within close 
proximity of houses.  As a consequence they are more suited to wide open spaces. 
 
Local Government:  Wind farms under 30MW only require the approval of local councils who 
will either be for or against wind farms.  In the G21 region the councils are generally in favour 
of wind farms. 
  
Technology: The technology of wind turbines is sufficient to make wind farms a viable 
proposition in the G21 region.   
 
Energy from Waste (EfW)  
 
Site Location: One of the strengths of the G21 region is that we do have at least 2-3 great EfW 
sites in close proximity to the centre of Geelong. The sites include the necessary buffer zones, 
transport links, connectivity to market and meet regulatory and town planning requirements.  
 
State Government: Thus far the focus has been in Melbourne where $10 million has been 
allocated to develop a bioenergy facility. There’s a strongly held view that Geelong desperately 
needs access to this type of funding to expand EfW production. In March, the state 
government announced an increase in the landfill levy from $9.00 a tonne to up to $53.20 in 
2014.   The increase in the levy will act as one stimulus toward EfW production.    
 
Local Government: Local government has played an important role in convincing the 
community & businesses to get behind EfW. Furthermore the guarantee for supply for a 
bioenergy facility has come from G21’s local government. However and perhaps unique to EfW 
production, local government appears to be sandwiched between higher land-fill fees (see 
State Government above) and the impact the loss of such fees would have on the council’s 
own revenue.  
 
Technology: There are a range of EfW technologies that are ready to be applied. Please refer 
to Section 5, G21 Lighthouse Project Energy from Waste Final Report for strengths and 
weaknesses of EfW technologies.  
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Geothermal 
 
Federal Government: There is $50 million set aside for specific Geothermal funding however 
within the industry there is a perceived need for approx. $1.5billion investment (to deliver 
2030 greenhouse carbon emissions targets). It would appear there is much to yield from any 
investment in this energy source given that Geoscience Australia has stated, “By exploiting 
just 1% of the geothermal heat resource within the top 5kms of the Earth’s crust we can 
provide 26,000 times our annual energy consumption.”  

 
 

In late 2009, Greenearth Energy was awarded $32 Million in Commonwealth and State 
Government Grants for Stage 1 Proof of Concept and Stage 2 Demonstration for Geelong 
Geothermal Power Project.  
 
Economic: The estimated cost of electricity production from the Geelong Concept plant 
(12MW) is approximately three times more expensive when compared to that of  brown coal 
electricity production ($125 MWh Geothermal vs $40 MWh levelised cost for brown coal). 
Unfortunately coal fired electricity is a much cheaper option than most renewable energy 
sources. (See Appendix 2). 
 
Environmental: Greenearth Energy uses hot sedimentary aquifer technology, not a fractured 
hot rocks system (therefore no fracturing of rocks causing possible seismic activity).   
 
Technology: In Greenearth Energy’s model there is little risk of the technology failing as it 
does not rely on cutting edge technology. They prefer to use tried and tested methods.   
 
 
Tidal 
 
Site Location: Current technology requires a minimum tidal flow rate equal to or greater than 
four knots in order to generate viable commercial quantities of power. The heads between 
Sorrento and Queenscliff provide a suitable flow, however this is a shipping lane and is not 
suitable for the placement of generators. Bass Strait provides the best flow closest to our 
proximity, but the distance from shore provides another barrier.  
 
State Government: Parks Victoria will not permit the use of this technology in certain 
commercial and protected areas, such as the heads of Port Phillip Bay. 
 
Industry / Commercial Developers: Commercial operators in the tidal energy sector require a 
model for selling their product into the electricity grid which at this stage in undeveloped. 
 
Economic: There is a large cost associated with constructing and maintaining tidal generation 
infrastructure. Without an established buy price mechanism (see Industry / Commercial 
Developers above) tidal generation is not currently viable. 
 
Technology: Current technology requires a four knot tidal flow rate to generate commercially 
viable quantities of energy. G21 will be able to make the most of our accessible tidal resources 
when tidal technology is sufficiently developed to achieve viable energy production from lower 
tidal flow rates.  
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 Phase 6: Results formally handed-over to Low 
Carbon Economy Opportunities Project  
 
 
The first step of the formal handover will be to present the results of this research at the G21 
–Clean Technology Opportunities in the Geelong Region Forum and contribute to the targets 
set for that day.  The aim of the forum is to identify areas of cooperation and actions that will 
assist business development in the region. 
 
It is the projects group expectation that the G21 Low Carbon Economy Opportunities Group 
will assume the lead role in assessing the viability of a G21 renewable energy production 
industry in detail.  A key component of the ongoing work will be to work closely with industry 
to understand how the identified barriers can be removed. 
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Conclusion 
 
 
For the G21 region to start producing enough renewable energy to offset our carbon footprint 
this paper is the first of some much needed research to be completed.  Our findings show that 
there is evidence of companies from multiple fields looking at this region for renewable energy 
production.  There is activity underway with wind, geothermal and energy from waste projects 
currently in various stages of implementation and from our discussions they see the G21 
region as a great source.  We have outlined the major barriers that these companies are 
facing and they are all aware of the process that is involved in order to start producing 
renewable energy.   
 
From our research, consultation with our expert group, available reports and interviewing 
renewable energy industry leaders we found that there are two main barriers affecting the 
entire renewable energy industry sector. 
 
1) Federal Government –  

Whilst we acknowledge the federal government is partially funding some projects, there 
still exists a large unallocated ‘war chest’. The renewable energy sector requires clearer 
direction in the allocation of these funds.  

 
In addition, a lack of policy from the federal government is making it difficult for future 
planning in this industry. Separating the commercial and domestic components of the 
Renewable Energy Certificate (RECs) program will improve their price thus encouraging 
investment. Further progression in the industry will be possible when the Carbon Pollution 
Reduction Scheme is legislated.   

 
2) Economic –  

Since the Global Financial Crisis funding has become more difficult to source and in some 
cases virtually non existent.  Lending ratios that were once dollar for dollar are now closer 
to $1 loaned for every $4 of capital contributed.  As the renewable energy industry is in its 
infancy stage capital raising is difficult to source requiring strict adherence to key project 
milestones and strong budgeted returns prior to further investment in additional projects.  
The current low value of RECs combined with a yet to be determined carbon price means 
that the required returns on investment will be difficult to meet  by the renewable energy 
companies. The impact of the above means investors are discouraged from supporting 
existing and future commercial scale projects.  

 
Some renewable energy sources have their own barriers that over time could be rectified to be 
suitable for energy production in the G21 region. For example, tidal power needs 
developments in technology for it to be viable in this region.      
 
Although there is no large scale project yet to be fully operational there is enough evidence to 
show that the G21 region can be a major producer of renewable energy provided the region’s 
leaders unite to break down the barriers. 
 



 
 
 

Appendix 1 – Renewable Energy Atlas of 
Australia 
 
 Source: http://www.climatechange.gov.au/en/what-you-need-to-know/renewable-energy/atlas.aspx 

 
Wind Map 9km 

 
 

 
 
 
 

Wind Map 3km 
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Mean Average hours of Sunshine per day 
 

 
 
 
 
 

Annual Solar Exposure 
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High Wave Power 
 

 
 
 
 
 
 

High Tidal Power (Spring Tide) 
 

 
 

Page 26 

  



 
 
 

Crustal Temperature at 5km 
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Appendix 2 – Table that outlines average leveraged cost 
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Appendix 3 – Interview Questions 
 

Leaders for Geelong 
Renewable Energy Project 

Interview Questions  
   

Index 
 Initial Question 3 

 Themes and Questions 
 Community Acceptance  4  
 Site Location 8 
 State Government 9 
 Local Government  10 
 Industry / Commercial Developers 11 
 Supply Chain / Distributors 12 
 Economic 14 
 Environmental 15 
 Human Resources  16 
 Technology  17 
 Lessons Learnt  18 

  
Our scope is    “To complete an analysis of Geelong’s compatibility with the industries in the renewable energy sector and 

understanding the barriers that stand in the way of establishing business here”.  Our first question is to go through some themes with 
you and if you can advise if there have been any major barriers in these areas.  For the areas where you have had barriers we would 

like to discuss this with you further 
 Theme Yes No 

Community Acceptance     
Site Location            

Federal Government        
State Government        
Local Government     

Industry / Commercial Developers       
Supply Chain / Distributors       

Economic     
Environmental     

Human Resources     
Technology     

  
For any YES answers proceed to the page of that theme and ask the high level theme questions and any supplementary questions that 

you deem relevant 
  

 Community Acceptance 
High level theme Question 
1) Is the community mindset core to the acceptance / rejection of any given project? –  
2) Who benefits from any of these projects? 
Supplementary Questions  
1) What sort of barriers are faced in trying to get Local interest groups open to change?  
2) What will the objections be?  
3) How involved will the community get in any decisions?  
4) How much pull will they have in the final decision?  
5) How do you handle the myths against the actual reality? 
6) How does the Community benefit from this project?  
7) Given all these wins / Losses, how worthy is the project? - - is there enough of a win for all concerned?— 
8) Are there non-power benefits? 
 

Site Location 
High Level Question 
1) Is the land better to lease or own?  
2) How long will resource last? 
3) Limitations of resource 
4) Where in the G21 region is the best location? 
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Supplementary Questions  
1) What has to be considered?  
2) What restrictions are in place?  
3) Is compulsory acquirement an option?  
4) What govt bodies need to be consulted?  
5) What can you do with public /private land?  
6) What can you do with public land?  
7) What objections may need to be overcome?  
8) What rules apply to land use? Is the land fit for use? 
9) Zoning (Commercial vs. Domestic production) 
 
 

Federal Government 
High Level Questions 
1) What funding is available for each sector? 
2)  What incentives are available for each sector? 
3)  What emission / environmental / community regulations will apply to which sector? 
Supplementary questions  
1) What Departments are involved? 
2) What sort of regulations do developers have to comply with? A) to make it operational? & b) to gain funding?  
3) How does the Government benefit from this project?   
 
 

State Government 
High Level Questions 
1) What funding is available for each sector? 
2) What incentives are available for each sector? 
3) What emission / environmental / community regulations will apply to which sector? 
Supplementary questions  
1) What Departments are involved? 
2) What sort of regulations do developers have to comply with? A) to make it operational? & b) to gain funding?  
3) How does the Government benefit from this project?   
 
 

Local Government 
High Level Questions 
1) There must be a multitude of regulations around land use, what do you need to consider? 
2) What incentives are available for each sector? 
3) What emission / environmental / community regulations will apply to each sector? 
4) Are you aware of any projects that have failed to go ahead and are you aware of why they haven’t proceeded? 
Supplementary Questions  
1) Who will want to be involved?  
2) Who will want to interject?  
3) Who needs to be involved?  
4) Who is the best person / group to lead the change?  
5) At what levels are these changes going to be having to be pushed?  
6) Can the project be achieved with out this sort of backing?  
7) How essential is it? 
 
 

Industry / Commercial Developers 
High Level Questions 
1) Are there any different legal requirements or obligations because we are talking renewable energy?  
2) Room for small as well as large players - large v small operations?  
Supplementary Questions  
1) What are they for each energy type?  
2) Who do we need to talk to about this & at what levels of Govt? 
3) Are there any concessions?  
4) Ease of entry into the industry - ie cost prohibitive?   
5) What are the costs associated with implementing infrastructure? 
6) How does Industry benefit from this project? 



 

Page 31 

  

 
 

Supply Chain / Distributors 
High Level Questions 
1) Who are the distributors? 
2) Who makes the final decision on whether it will be purchased?  
3) Who pays for the link to connect up to the grid?  
4) Are industries screaming out for your resource? 
5) Are distributors interested in only baseload power? 
6) If the power isn't base load how can it be used? 
7) Can the power be stored? 
8) How do Distributors benefit from this project?   
9) Can source by-pass Distributers? 
Supplementary Questions  
1) Will you touch this energy source? Is it an attractive proposition?  
2) Why wouldn't you want to get involved? 
3) What are the shortcomings / positive aspects of this energy source for your company? 
4) What needs to be in place to get this type of deal; over the line for distributors?  
5) What are your purchase rates?   
6) What are the costs? 
7) What are the commercial factors considered? 
8) Are there govt incentives?  
9) What sort of regulations determine connection to the grid?  
10) What sort of boxes have to be ticked?  
11) What are the compliance factors? 
12) Is there variability in supply?  
13) Will the distributors be interested?  
14) What role does this type of power play in the overall scheme of consumer demand? 
15) What will this power (domestic / commercial)? 
16) How long can the power be stored for? What technology is available for storage?  
 
  

Economic 
High Level Questions 
1) What are benchmark ROI's for projects like these 
2) IPO's (initial public offers) 
3) Are there government subsidies?  
4) What start-up costs are to be considered - including cost of each item, NPV (Net Present Value) expectations, ROI expectations? 
5) How long will construction take, how much will construction cost, is the construction phased 
6) How long does it take for a plant to come on-line and start to produce (incremental & full production) 
7) Human Resources - What is required / Skill availability / training requirements / specialist area (during construction and on-going) 
8) Legal restraints (ideas) 
Supplementary Questions  
1) Once operational what are: 1. ongoing costs going to include (incl $), expected revenues, where does revenue come from (end-
user/intermediary/govt?) 
2) What insurance is in place to cover environmental / financial disaster?  
3) How easy is it to gain insurance / are the premiums cost prohibitive? 
4) Disaster Recovery and Business Continuity Plans?  
5) Does Geelong have the infrastructure to facilitate disaster or business failure?   
6) Mitigate internally or outsource? 
7) What are the economic benefits of the project? 
 
  

Environmental 
 High Level Questions 
 1) What is the visible impact? 
 2) Environmental impact - land erosion etc 
 Supplementary Questions  
 1) What is the bi product of the process, if any? 
 2) What are the environmental benefits of the project? 
 3) What is the CO2 displacement?  
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Human Resources 
High Level Questions 
1) What skill sets / industry sectors are a good match for the skills required? 
Supplementary Questions  
1) What core skills are required through all stages, construction, maintenance, production? 
2) What will the human resource benefit be? 
  

Technology 
High Level Questions 
1) What is the future of this technology? 
Supplementary Questions  
1) How does system work? 
2) Is this cutting edge on a world stage? 
3) What will this technology look like in 5- 10 years time?  
4) What is Timeframe from concept to full production? 
  

Lessons Learnt 
High Level Questions 
1) Thinking nationally and internationally why are some plants successful and others have failed 
2) Are there other regions that have embraced this technology that we can learn from? 
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