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Disclaimer 
 
The Contex Group advises that this report has been prepared as outlined within the scope and is intended only for 
GV Community Energy and the selected individuals from the Tatura community making up the review group called 
the Study Group.  

The findings in this report are based on a qualitative study and the reported results reflect a perception of the 
community participants interviewed, supporting documentation provided within the timeframe of the study and 
research information available during the study period and referenced within this report. 

The Contex Group has indicated within the report the sources of information provided by the stakeholders 
consulted as part of the process and research references. We have not sought to independently verify those 
sources otherwise noted in the report. The Contex Group has also provided industry related desktop research 
sources and this report is based on those sources that were available during the time of the study and as 

referenced. 

Any projection to the wider stakeholders is subject to the level of bias in the method of sample selection. 

The reader is advised and needs to be aware that such information may be incomplete or unable to be used in any 
specific situation. No reliance or actions must therefore be made on that information without seeking prior expert 
professional, scientific and technical advice 

No warranty of completeness, accuracy or reliability is given in relation to the statements and representations 
made by, and the information and documentation provided by interview participants consulted as part of the 
process. 

To the extent permitted by law, the Context Group  excludes all liability to any person for any consequences, 
including but not limited to all losses, damages, costs, expenses and any other compensation, arising directly or 
indirectly from using this publication (in part or in whole) and any information or material contained in it. The views 
expressed in this report do not necessarily represent the views of any single or all participating organisations. 

The Contex Group is under no obligation to update this report, in either oral or written form, for events occurring 
after the report has been issued in final form. 

The findings in this report have been formed on the above basis. 
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Purpose 
 
Within the Tatura community residents and businesses have concerns that current 

power and gas supplies are insufficient to support growth within the town and the 
surrounding region. There is also the additional concern of the recent and predicted 

rising costs of the energy. If these issues are not addressed, the consequence could 
well lead to economic decline with the loss of jobs and industry within the region. 

This is the experience with many regional areas in Australia which, after a long history 

of stable energy prices and supply, is currently going through major changes and 
uncertainty. The difficulty in navigating through this period while ensuring ongoing 

economic growth is also being challenged by inconsistent and changing policy within 
the Federal and State Governments, the uncertain future of energy production and 
supply within Australia along with the uncertainty of future costs. 

This uncertainty has resulted in a reduction of investment within the clean energy 
sector in Australia which in turn now requires an alternative approach and ownership 

model to define a new business model, value proposition and strategy to ensure 
sufficient energy generation, matching supply capacity to meet consumption 
requirements within the community today and into the future.   

In answer to this challenge, GVCE, with identified stakeholders from the community 
providing governance and direction, commissioned an opportunity study to identify 

and validate the community’s concerns, consider possible options and opportunities 
for further investigation, and propose a sustainable business model and recommended 
program of work, with the final outcome being the delivery of energy related solutions 

that address the concerns raised and ensure ongoing business viability and growth. 

This report has attempted to address the full range of concerns raised by the 

stakeholders but the ability to define a solution for one or all of them in a single 
program is too simplistic because of the dependencies between them and the need for 

investment in a challenging economic climate.   

The approach of this report is to define a roadmap with recommendations that are 
commercially viable and derive the best economical outcome for the range of concerns 

and an incremental plan for delivering them. The recommendations need to have 
substantial analysis to articulate a value proposition that addresses the dependencies 

and attracts investment ahead of those that stipulates point solutions for the shorter 
term view. 

The strategy for business growth in the recommendations is to identify supply chain 

linkages where business value is increased, benefiting multiple industries and develop 
the local work force through training as a prerequisite part of the delivery. This way 

the range of concerns contribute to the overall requirement for improvement and are 
prioritised in an optimised plan.  

The opportunity study and resulting business report (this report) was seen by the 

community as the first of a number of stages aimed at improving regional energy 
reliability and security of supply within the short, medium and long term timeframes.  

A secondary aim of the study was to understand, to the degree possible, available 
waste streams that are generated in the area. The purpose of this aim was to 
investigate the potential feasibility of waste to be used as a source of feed-in material 

for the generation of energy and revenue through Bio-generation systems. 

In meeting these aims and objectives, the study conducted a number of interviews 

with many of the higher profile organisations and community groups located or 
involved in the local Tatura region to understand their usage, concerns and future 
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requirements. The study also undertook background industry based research and 

spoke with regional and energy related stakeholders including local and state 
government departments, energy distribution and transmission operators (Powercor, 

Ausnet services and APA) and other industry participants such as Australian Energy 
Market Operator (AEMO) and the Clean Energy Regulator to understand their 

perspective on the current state of energy and its impact on the Tatura region. 

 

Main Findings  

Based on available information provided through interviews and research, the key 
findings of the study are: 

1. the cost of power (electricity) has increased in real terms by 50% over the last 
five years across the National Electricity Market (NEM).  

2. the largest contributor of this increase has been in increased costs of 

transmission and distribution (poles and wires) from generation facilities to 
places of consumption. 

3. on average, roughly 36% of a consumer’s electricity household bill in Victoria 
will be for associated network (transmission and distribution) costs, which is 
lower than the average 42% across the whole NEM.  

4. the town’s electricity supply is close to capacity and the current infrastructure 
(both distribution and transmission) does not support known future growth 

requirements. This is despite an overall surplus of available electricity in 
Victoria due to a number of factors such as reduced manufacturing, increased 
energy efficiencies, uptake of solar panels and reduced consumption due to the 

increased costs. 

5. of the businesses interviewed, one in particular consumes a greater proportion 

of the town’s available electricity and gas by a significant factor (roughly 
around 60-85% depending on general consumption levels). This business has 
a dual concern of improving energy efficiencies as well as how to best supply 

sufficient, cost effective energy to meet its future demand.  

6. of the businesses interviewed, a minority (four organisations) have an 

additional need for energy in the short to medium term.   

7. current energy consumption for Tatura is approximately 50-85GWh per of 
electricity and 800,000-1,000,000 Gigajoules of gas per annum. 

8. based on available information from businesses interviewed and the local 
power distributor, Powercor, it is understood that there is a projected 

combined additional demand for electricity of between 30-35 MW over the next 
five years. 

9. all the businesses interviewed are focused on improving operational energy 
efficiencies and reducing the increasing cost of both electricity and gas.   

10. although there are minimal electricity outages reported, there is a concern 

regarding the quality of supply to businesses in the township which is causing 
higher costs of running machinery and equipment, and reducing asset lifespan. 

 

11. The Australian Energy Market Operator (AEMO) has identified emerging 
transmission constraints (Dederang-Shepparton line), which will affect Tatura, 

within the medium term, but will be reassessed once solutions for other known 
constraints (Ballarat-Bendigo line) have been provided.  
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12. the town’s gas supply infrastructure will adequately support residential and 

business demand today and into the foreseeable future.  

13. gas prices are predicted to rise dramatically in the short to medium future with 

industrial increases of between 30-100% and residential increases of up to 
20% being stated by researchers. 

14. a small number of industrial clean energy operators in the area, generating 
energy from existing bio-sources and with a potential generation of roughly 3.5 
MW of installed capacity that is fed back into the power grid. 

15. a number of PV solar panels have been installed on the top of resident and 
businesses roofs and in Tatura accounts for around 386 installations and 

around 19% penetration rate. 

16. there is currently a fragmented approach to dealing with energy distributors. 
Each business deals with Powercor separately and efficiencies could be 

achieved through approaching Powercor as a single consortium with 
aggregated requirements for the township. 

17. the Australian Energy Market Operator (AEMO), which manages the energy 
market, has recently introduced the Power of Choice program that incentivises 
demand side solutions to areas known to have capacity constraints. Power of 

Choice solutions include energy generation or voluntary energy shedding 
during peak energy periods. This provides additional funding for the possible 

building of energy generation plants close to required consumption as an 
option, alongside traditional poles and wire options or payment for 
organisations to voluntarily shed energy consumption when required. Based on 

this there is an emerging opportunity for organisations and communities to 
take advantage of the program as part of funding in introducing demand 

management and alternative, distributed energy within the region. 

18. from a waste perspective, the most significant types of biomass from industry 
within the region would include biosolids, manures and other organic sludges 

generated from wastewater treatment plants, intensive production and food 
production, followed by solid organics from agriculture and food processing 

industries. Although some of this is currently diverted from landfill to other 
uses including the generation of power, there is still a significant opportunity to 
divert further waste to alternative uses such as the generation of bioenergy 

either as fuel or power over the medium to long term due to the supply chain 
complexities. 

19. based on a recent waste survey undertaken by the Greater Shepparton City 
Council, Tatura residents generate an indicative average of 266,400kg of 

residential waste a year. This consisted of around 21% of food waste (by 
weight) which equates to an indicative 56 tones available for bio 
transformation. 

20. there is an opportunity to more effectively manage waste products produced 
by businesses located in the region with the potential to divert identified waste 

products from landfill to be reused as a component of bio-energy generation or 
to investigate keeping and processing generated waste in the region rather 
than transporting it to other regions. 

21. in the recognition of the waste opportunity, one locally based business has 
commenced operations within the area to convert rejected food-stocks from 

businesses to animal feedstock and considering other value transformation 
such as biofuels from plastic containers. 
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22. Tatura residents have set a visionary target of improving energy efficiencies by 

between 15-50% over the next few years and believe that a centrally managed 
group will assist them in achieving this target through the identification and 

implementation of a prioritised program of work. 

23. there was overwhelming support from the interviews for the introduction of a 

centrally managed energy focused group, working on behalf of the community 
(both residents and businesses). Based on the interviews, such a group should 
focus on the management of energy, improving energy efficiencies and 

investigating the implementation of regional alternative energy to assist in 
meeting future demand. Many also thought such a group should focus on 

improving the level of sustainability within the region, looking at how to best 
divert waste from landfill to alternative value creating uses such as a source of 
biomass for energy or fuel.  

Additional information on the findings can be found in Section 2.4 Prefeasibility study 
interviews on page 36.  
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Recommendations 

The scope for the study and the resulting report was considered broad in intent and 
rather than providing specific and static responses to each area at a superficial level, 

it was agreed, by the sponsor and consultants to provide additional depth around 
building a sustainable operational model, in response to interview findings, which 

included the provision of overall direction to dynamically address stated community 
concerns, acting on their behalf as a central consortium. In doing so it was thought 
that the recommendations would focus on providing a sustainable foundation and 

direction for the group to progress and provide energy related solutions on behalf of 
the community. 

This regionally based, energy focused group, based on a Not-for-Profit model, will 
provide a central point to either manage or undertake initiatives on behalf of and as 
mandated by the town’s businesses and residents. Within this report this group is 

referred to as the “Tatura Energy Group” or TEG for short. 

A number of benefits for the creation of a TEG were discussed and the key benefits 

included: 

1. providing an ongoing support structure for the recommended, community 
approved initiatives to be actioned and outcomes realised within the 

community. 

2. ability to scale in size to attract funding and investment through government, 

industry and private sectors.  

3. reduction of costs for energy through working as a consortium, or buying 
syndicate, to negotiate the cost of energy supply to the town’s residents and 

industry. 

4. as a single entity or consortium, address future energy needs for individual 

businesses and, where possible, provide the opportunity to share costs of 
required infrastructure. 

5. improve energy efficiencies and reduce landfill of residents and business. 

6. greater accountability for regional carbon reductions and sustainable outcomes. 

7. allow the community to take greater ownership into their future of energy.  

8. being a co-ordination point for the implementation of clean renewable energy 
to meet current and future needs. 

9. ability to achieve the best outcomes through group participation and ownership 

to the whole community, fostering a sense of ownership, social inclusion and 
community. 

10. provide opportunities for localised employment and training. 
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A business model for the TEG was recommended that would support this program of 

work and achieve the stated benefits. This model is illustrated below in figure 1. 

 

Although the model is complex on first impression, further explanation on how the 
model works is discussed in section 4: TEG Operational Model on page 71. 

In addition to the business model, in line of making the Tatura Energy Group (TEG) 

self-sustainable, a number of revenue possibilities are suggested for further 
consideration, depending on the final model that will become operational in the short 

term. 

An opportunity exists to reduce set-up time and costs for the TEG and provide the 
ability to tap into an established energy network. The Study Group, which provided 

governance and direction for the study, should approach GV Community Energy, an 
existing industry focused community based group operating in the area, to understand 

how it could best assist in building such a group. 

Although initial funds to set-up the TEG still need to be thought through and decided, 
a number of potential revenue streams have been identified with the objective of 

ensuring the TEG becomes self-sustainable. Each identified revenue stream will need 
to be further assessed to ensure the needs of the community are balanced with 

revenue opportunities for mutual benefit. 

The TEG group would focus delivering outcomes based on the community’s stated 
requirements and would include the following program of work: 

1. Energy management: investigating and implementing methods to reduce the 
current costs associated with power consumption through the reduction of 

tariffs and costs of energy companies as part of an energy consortium. 

2. Increase energy efficiencies: linked with reducing energy costs and focused 

on investigating and implementing methods and technologies aimed at using 
less energy for both residents and industry. 

Figure 1: Tatura Energy Group (TEG) Business Model 
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3. Alternative energy: investigating and implementing alternative energy 

technologies to supplement current usage and support future demand. 

As part of this program the study assessed main alternative energy 

technologies available and recommended additional cost/benefits assessment 
on the following technologies 

a. Bio energy 

b. Solar energy 

c. Hydro energy 

4. Sustainable future: working with residents and industry to more effectively 
and efficiently manage waste from industry and residential sources with the aim 

of reducing landfill through the reduction, reuse and recycling of waste - this 
includes the identification and implementation of efficient supply chain networks 
that feed waste into other value streams. 

The main program of work along with key initiatives over the short medium and long 
term is illustrated below in Figure 2 

 

As shown, a number of initiatives under each program of work are recommended 
along with expected benefits that will be realised as initiatives progress in the short, 
medium and long term. To ensure this program of work is effectively undertaken and 

benefits are realised, a fifth program, energy group building, is required. This program 
focuses on building the ability of the group to deliver effective and efficient outcomes 

to the Tatura community. A full business model for the formation of such a group is 
discussed as part of the recommendations. Additional information on the Program of 

Work can be found in Section 3: Future State Modelling on page 46 

 

Figure 2: Tatura Energy Group (TEG) Proposed Roadmap 
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The outcomes the TEG would achieve through this program of work would include: 

1. Reduction of carbon footprint. 

2. Improved energy efficiency. 

3. Sustainable growth. 

4. Greater regional employment and education opportunities. 

5. Stronger position in power negotiations. 

6. Research and development opportunities. 

7. Increased social capital. 

8. Reduction of waste going to landfill. 

As stated in the introduction, this is not an easy problem to solve. It is large, has 

many moving parts and requires an approach that is communicated well with the 

community. This is why the first initiatives focus on qualifying the most important 

demographic and economic information. This information is required to articulate the 

best business case to achieve the range of initiatives which will deliver the benefits 

and build a sustainable economy for community and industry.  

The purpose of the TEG is to manage and implement the initiatives and ensure the 

benefits are realised through outcomes such as cheaper energy, new jobs, training 

opportunities and building a sustainable future for Tatura as a part of the community.  

At the time of completion of this report one recent change in the region has been the 

appointment of an Independent Victorian MP who is known to support the need for 

better energy outcomes for the region and this could be a catalyst for gaining vital 

support where it’s needed.  
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SECTION 1: TATURA ENERGY OPPORTUNITY STUDY 
 

1. Introduction 
 

The community and businesses of Tatura have raised concerns about the future 
feasibility of the current natural gas and electricity supplies. These energy networks 

are reported to be fully committed and limiting future expansion and economic 
growth. Industries located in town such as Tatura Milk Industries, Gathercole’s – The 
Meat People (Tatura Abattoir Pty Ltd), and Unilever are particularly affected by energy 

constraint issues. New product lines and increased production of existing products are 
impacted by limited energy capacities, and this subsequently impacts on employment 

and economic development within the region. For economic growth to continue, the 
community sought independent assessment and advice on how to best improve 
energy efficiencies in the town and to recommend the use of appropriate alternative 

energy sources to address the energy source shortfalls.  

GV Community Energy (GVCE) has initiated the Tatura Energy Project to undertake an 

investigation into these energy issues. The Tatura Energy Opportunity Study (TEOS) 
report (this report) is the initial prefeasibility stage of a number of stages to better 
understand and, if necessary, resolve these energy related issues. As part of an open 

tender, GVCE selected The Contex Group to undertake this initial prefeasibility stage 
and present their findings and recommendations on the situation within the Tatura 

Community and how to best proceed with following stages as part of the Tatura 
Energy Project.  

GV Community Energy is a not-for-profit company set up by the community to 

implement government and private projects designed to lower carbon emissions, 
reduce reliance on fossil fuels, foster behaviour change to reduce energy consumption 

and promote the introduction of renewable and/or low emission energy sources to our 
region. GV Community Energy has project managed this study. 

The Contex Group is an international Energy and Information Technology (IT) 

consultancy base that has locations throughout Australia and Latin America. The 
Contex Group’s business objective is to improve business and environmental 

outcomes by using Information Technology (IT) and innovation to improve business 
sustainability. Contex Group has the vision to discover innovative solutions through 

people, processes and technology in the agriculture and alternative energy industries.  
The Contex Group works with regional area communities across Victoria and has a 
network of innovation and collaboration through an online community that is 

supported by an IT platform called the eCo System. 

The Tatura Energy Project has the community and industry working together with a 

focus on developing strategies to improve energy efficiencies and meeting future 
energy requirements to increase regional economic growth and employment 
opportunities. 
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1.1 Tatura Energy Opportunity Study (TEOS) 
 
The aim of the Tatura Energy Opportunity Study (TEOS) is to identify, at a summary 

level, the viability of different ways to provide Tatura’s future power requirements, 
looking at the most efficient and effective ways to reduce energy currently used and 
reviewing the potential of incorporating alternative energy sources to meet future 

requirements in a cost competitive manner, including the use of available waste 
streams1.   

As an outcome of the TEOS, this report aims to review the current energy situation in 
Tatura, identifying the region’s future needs, investigating how to improve energy 
efficiency in the short term, and assessing the alternative energy options available, 

with a focus on alternative energy sources as part of meeting Tatura’s future demand.  

This report also recommends the most effective way for the town to achieve these 

objectives through recommended business structures to support this program of work 
in the most effective and sustainable way. 

Following this study, additional work will be required to further investigate and assess 

potential solutions that have been outlined and forms part of the recommended 
initiatives as part of the related report. Consideration has been given to alternative 

energy sources that have the capacity to increase economic development and 
employment opportunities, and reduce residential and industrial energy costs while 

reducing the carbon footprint for the community.  

Specifically, the study focussed on: 

 businesses within the Tatura town boundaries, including major outlying 

businesses nominated by GVCE as providing potential value to the study. 

 the current consumption and future required supply of energy to Tatura, based 

on identified business need. 

 business and residential community within Tatura. 

 other current and potential power generation businesses within the Tatura 

region. 

 

 
  

                                       
1 Waste streams are the different forms of waste that is generated either by the community, through 

consumption and residential waste or by industry as a by-product of production creation 
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1.2 TEOS process 
 

This prefeasibility study followed three key processes: 

 Current state assessment: assessed the status of the Victorian electricity and 
gas markets in sufficient detail to provide context for the remainder of the 
prefeasibility study. This was achieved through the leveraging of previous reports 

from previous studies undertaken in the area, conducting interviews with key 
stakeholders nominated by GVCE and, where possible, with energy providers and 

further industry related and technology based desktop research. 

 Future state modelling: assessed the accumulated stakeholder requirements and 
other related information to better understand the future needs within the Tatura 

region.  

 Operational model: proposed how the role of energy efficiency, demand, 

generation and sourcing will work together using the region’s assets to generate a 
sustainable revenue stream which can be used to invest in other energy based 
initiatives.

  

 

An additional final stage was: 

 The business report (this report): provides a high-level assessment of the current 
energy situation within Tatura, the key future requirements based on interviews with 

stakeholders, and an outline of key feasibility recommendations requiring further 
investigation and implementation. The report focuses on a program of work to achieve 
outcomes that will meet the town’s identified energy needs in the short (0-2 years), 

medium (3-6 years) and long term (7-10 years) timeframes and will recommend the 
most appropriate model to achieve this. 

 

  

• network assessment 

• community assessment 

• alternative energy 
overview 

Current state 
assessment 

• stakeholder assessment 

• alternative energy 
analysis and assessment 

• options 

• risks and benefits 

Future state 
modeling • governance structure 

• management and 
operations 

• strategy 

• prioritised action plan 

Operation 
model 

• current state assessment 

• future state modeling 

• operation model 

• recommendations 

• risks and issues 

Business 
report 

Current state Future state 
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1.3 TEOS governance group structure 

For the TEOS, a “Study Group” was formed by GVCE to provide overall governance for 
the project. The Study Group consisted of community representation from industry, 

residents, Local and State Government, and regulatory bodies.  

This group consisted of representatives from: 

 GV Community Energy (GVCE). 

 Tatura Milk Industry. 

 Greater Shepparton City Council. 

 Goulburn Valley Water. 

 Unilever. 

 Resource Resolutions. 

 Transition Tatura. 

It was agreed by the Study Group that GVCE would provide day-to-day leadership, 

direction and co-ordination for the completion of the study, in line with the study’s 
brief and scope. 

GVCE worked with the selected consultant throughout the course of the study to assist 

with issue resolution and provide additional assistance during the study. This 
leadership was facilitated with the use of a project plan and regular status update 

reports and meetings, including established escalation procedures outlined and agreed 
by the study group through the Project Charter.  

 
 
 

  



TATURA ENERGY OPPORTUNITY STUDY  

Final Report  Page 19 

1.4 Study group participants 
  
Study participants to be interviewed for their perspective on energy and waste use 

were identified and selected by The Study Group and were thought to represent a 
good sample of key companies, businesses and residential groups within the Tatura 
community. 

The initial representatives to be interviewed as part of the study were selected from 
within the Study Group Governance Structure:  

 Transition Tatura. 

 Tatura Community Planning. 

 Tatura Milk Industry. 

 Unilever. 

 Goulburn Valley Water. 

 Resource Resolutions. 

 GV Community Energy. 

 Greater Shepparton City Council. 

Additional organisations and individual participants were selected by GVCE and the 
Study Group as being able to provide key insights for the study and those interviewed 

included: 

 Sustainability Victoria. 

 Dhurringile Prison. 

 Goulburn-Murray Water. 

 Committee for Greater Shepparton. 

 Department of Energy and Primary Industries (DEPI). 

 Gathercole’s The Meat People - Tatura Abattoir Pty Ltd. 

Interviews with also held with energy industry participants and providers: 

 Australian Energy Market Operator (AEMO) 

 Powercor. 

 APA-Gas Network. 

 Ausnet Services. 

 Clean Energy Regulator. 

 Diamond Energy. 
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SECTION 2: CURRENT STATE ASSESSMENT  

2.1 Tatura information 

2.1.1 Location 

Tatura is a small town located in the Goulburn Valley region of Victoria, Australia, 
located 167km north of Melbourne and 18km west of the Shepparton regional centre. 

2.1.2 Demographics 

The township has a population of over 4,000 people living in a land area of 140Km2 
with approximately 2,000 dwellings. According to the same census, by 2031 Tatura is 

predicted to grow 16.54% to a total population of 5,274 people and 2,412 dwellings 2. 

The main occupations of residents are managers (14.9%), professionals (16.7%) and 

technicians and trade workers (14.1%), with 87% of residents living and working 
within the township. The main industries Tatura residents are employed in are 
manufacturing (19%), agriculture, forestry and fishing (11.8%), health care and 

social assistance (10.4%) and retail (9.6%).  

2.1.3 Industry and business 

Tatura has a large corporate and manufacturing presence and is a major employer in 
the Goulburn Valley.  

Businesses in the region include: 

 Tatura Milk Industries (now part of the Bega group). 

 Goulburn-Murray Water's corporate headquarters. 

 engineering firm, Jacobs Engineering Group (formally SKM). 

 Department of Environment and Primary Industries (Victoria). 

 major regional processing plants for multinational corporations such as Unilever 

and Snow Brand Milk Products. 

 orchards and agriculture. 

 dairy businesses. 

There are approximately 1,700 ABNs (Australian Business Numbers) in existence 
within the Tatura township3. However, there is little information freely available in 

reference to the accuracy of this number, the current status of these businesses and 
the more specific business profiles within the town.   

                                       
2 Australian Bureau of Statistics 2013, 2011 Census QuickStats, Tatura, (postcode 3616) 

3 Greater Shepparton City Council citing ABS data  
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2.2 Current power supply 

2.2.1 Energy market overview 

Electricity and gas are the two main sources of power within Tatura. At a national 
level gas and electricity are owned and managed by a combination of government and 

private organisations. These include the following participants: 

 

Organisation Overview of role 

Federal and State 

Government 

The Federal Government provides an indirect relationship through 

the implementation of national policies affecting Energy. The 

prime policies include the Renewable Energy Target (RET) under 

the former Federal Labour Government and current legislation 

named The Energy Reduction Fund (ERF) under the current 

Federal Liberal Government 

At a State Government level the terms, references and regulatory 

structure of the National Electricity Market (NEM) are agreed at 

the Council of Australian Governments (COAG) which is the peak 

intergovernmental forum in Australia and includes the Prime 

Minister, and State and Territory leaders as part of its 

membership. Many State Governments also own electricity related 

assets in states other than Victoria. 

Australian Energy 

Market 

Commission 

(AEMC) 

Has two roles: statutory rule maker for the energy market and 

expert advisor for Federal, State and Territory Governments. 

Australian Energy 

Regulator (AER) 

Regulates energy markets and networks under national energy 

market legislation and rules. Its functions include: 

 setting the prices charged for energy 

 monitoring compliance within the wholesale energy markets 

 Regulating retail markets in the ACT, SA, Tasmania and NSW 

 Publishing information on energy markets 

The Australian 

Energy Market 

Operator (AEMO) 

Provides the shared transmission service, and plans and procures 

electricity transmission network infrastructure in Victoria. 

Appoints companies to deliver transmission services and manages 

the bulk of transmission and security of supply of energy to 

industry and homes. They also manage the gas networks. 

Declared 

transmission 

system operators 

Build, own and operate electricity transmission network 

infrastructure in Victoria. The declared transmission system 

operator who owns and operates most of the transmission 

network in Victoria is Ausnet Services (formally SP AusNet). 

Distribution 

businesses 

Own and operate electricity distribution network infrastructure. 

Currently, there are five Distribution businesses in Victoria: 

Powercor, AusNet, Jemena, CitiPower and United Energy.  

Tatura distribution is managed by Powercor. 

Electricity 

generators 

Plan, build and operate electricity generation facilities and power 

lines required to connect the generators to the electricity network. 
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Organisation Overview of role 

Local councils Advise industry on proposed developments and manage some of 

the processes under Victorian planning laws. 

Retailers Purchase electricity from electricity generators and sell the 

electricity to households and businesses. 

 

Electricity Market 

Since 1998, the National electricity Market (NEM) manages the generation, 

transportation and supply of electricity to homes and industries for Eastern Australia 
(Qld, NSW - including ACT and Victoria), Southern Australia and Tasmania4. 

 
 
 
Figure 1 illustrates the flow of electricity within the NEM. It is initially generated and 

transported through high voltage transmission (to assist with transportation 
efficiencies) and, after conversion to a lower voltage (for consumption) through 

distribution lines to the households and businesses where it is consumed.  

There are over 100 registered 
participants in the NEM, including 

market generators, transmission 
network service providers, distribution 

network service providers, and market 
customers. 

From a finance perspective, once the 
energy has been consumed retailers 
collect payments from customers, and 

then pay energy generators, and 
distribution businesses for use of the 

electricity network (refer Figure 2). 
Within the Electricity Market, 
distribution businesses then pay 

transmission businesses for use of the 
high voltage network5. 

 

                                       
4 Australian Energy Market Operator (AMEO) 

5 A Fair Price for Power, Grattan Institute, Tony Wood/Lucy Carter, 2014 

Figure 2: Distribution of electricity, Gratton 
Institute (2014) 

Figure 1: Transport of electricity and gas (AEMC 2014) 
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From a government perspective, the current Federal Government has recently passed 

the Emission Reduction Fund (ERF) to replace the Renewable Energy Target (RET) and 
has also repealed the Carbon Pricing Mechanism (Clean Energy Act 2011) established 

under previous Federal Governments.  

The RET was designed to encourage investment in new large-scale alternative power 

stations and the installation of new small-scale systems, such as solar photovoltaic 
(PV) and hot water systems in households6.  

In comparison to the RET, the ERF aims to provide funding to incentivise businesses, 

households and landowners to proactively reduce their emissions7. This would move 
the focus from a supply side focus of the RET to a demand based incentivised program 

focusing on energy efficiencies rather than generation8. 

Three principals have guided the design of the ERF9:  

 lowest-cost emissions reductions;  

ERF will identify and purchase emissions reductions at the lowest cost. 

 genuine emissions reductions; 

ERF will purchase emissions reductions that make a real and additional 
contribution to reducing Australia’s greenhouse gas emissions. 

 streamlined administration; 

ERF will make it easy for businesses to participate in improving energy 
efficiencies within their businesses. 

                                       
6 Clean Energy Regulator  

7 Clean Energy Regulator 2014, Emissions Reduction Fund 

8 This policy change may also be related to the present circumstances where Victoria Generation of 

electricity is producing a surplus to requirements due to the closing of a number of large manufacturing 

facilities in Victoria over the recent number of years. 
9
 Australian Government 2014, Emissions Reduction Fund White Paper 
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The NEM has a total electricity generating capacity of around 50,000MW to supply 

approximately nine million customers10 across the eastern states of Australia. 

Both the Gratton Institute11 and AEMO report12 a falling demand of electricity across 

the NEM, and as part of that, within Victoria (Figure3) below 2005 levels. The Gratton 
Institute goes on to state that the main reasons for the reduction includes: 

 Reduction of manufacturing sector within Australia, traditional high users of 

Energy. 

 Increased focus on energy efficiency within homes and industry amongst 

consumers. 

 The take-up of PV solar Panels, rising form 8000 in 2007 to more than a million 

in 2013 

 The overall rising cost of electricity causing consumers, both residential and 

industry, to reduce ‘discretional’ energy use as much as possible13. 

Despite this falling demand putting downward pressure on electricity spot prices, 

according to the Gratton Institute14 over the last five years power bills across the NEM 
have increased, in real terms, by 50%.  Further price rises are expected within 

Victoria over the short term15. Most of this additional cost has been attributed to the 
rising costs associated with transmission and distribution networks, known collectively 

                                       
10 Australian Energy Market Operator 2014, Fact Sheet, The National Electricity Market  

11 Wood, T, Carter, L, and Harrison, C, 2013, Shock to the system: dealing with falling electricity 
demand, Grattan Institute 
12 Australian Energy Market Operator, 2014, Electricity Statement of Opportunities for the National 
Electricity Market, EAMO 
13 This reduction of “discretionary” spend was also stated as a reason for energy reduction due to 

expected ‘price elasticity’ caused by the introduction of the carbon tax by Ross Garnaut as part of the 
client change review update 2011; update paper No 8. Despite the Carbon Tax repeal it is thought that 
price increases would have the same impact regardless of reason. 

14 A Fair Price for Power, Grattan Institute, Tony Wood/Lucy Carter, 2014 
15 Australian Energy Market Commission, Victoria: Electricity price trends to FY15 

Figure 3: NEM 12 Month rolling total of electricity demand 2005-2013 (Gratton 2013) 
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as the network costs. The AEMC supports this view within Victoria by stating that 

“distribution costs are driving more than half of Victoria’s price increases”16. On 
average and as a proportion of a typical consumer’s bill, the network component 

comprises of around 42% of total costs a household consumer will pay across the 
NEM17. Total and proportion Network costs vary across the NEM substantially and 

within Victoria it is seen as one of the cheaper state markets for electricity within the 
NEM.  

The percentage of network costs for the Victorian market is roughly 3418-3619% of a 

household bill. Not only are network costs seen as the main driver for increases in 
costs but they are also seen as the main contributor for future price rises20. This 

proportional network cost, as part of total average cost per year across the NEM, is 
illustrated in Figure 4.      

With falling consumption and rising costs, the NEM is now facing complex and 

unprecedented challenges. CSIRO’s future fund project states that these issues have 
put the electrical system at a cross roads21. It has proposed four likely scenarios that 

Australia could face in managing electricity needs to 2050. They are: set and forget, 
rise of the prosumer, leaving the grid and renewables on tap. In an assessment of 
stakeholder impact, other that the first scenario, set and forget, all identified industry 

stakeholders will experience significant changes between today and 2050 (Figure 4). 
As highlighted with the yellow circle in Figure 5, even if minimal changes occur to the 

market structure under set and forget scenario, the distribution and transmission 
companies will undergo significant changes that is likely to cost residents and 
consumers during this period. For residents and industry consumers, they are also 

likely to experience change in all scenarios with the greatest degree of change, which 
is highlighted in red, coming from leaving the grid scenario. 

                                       
16 Australian Energy Market Commission, Victoria: Electricity price trends to FY15 

17 A Fair Price for Power, Grattan Institute, Tony Wood/Lucy Carter, 2014 

18 Australian Energy Market Commission, Victoria: Electricity price trends to FY15 

19 A Fair Price for Power, Grattan Institute, Tony Wood/Lucy Carter, 2014 
20 Australian Energy Market Commission, Victoria: Electricity price trends to FY15 
21 CSIRO, 2013, Change and Choice; The Future Grid Forum’s analysis of Australia’s potential electricity 
pathways to 2050. CSIRO 

Figure 4: Household network charges by state (Average $/Year), (Grattan Institute, 2014)  
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The report continues and makes a number of other predictions including: 

1. industry will move from network centric to customer centric. 

2. control will move from centralised to decentralised or a hybrid. 

3. 20-50% of electricity will be generated locally. 

4. the grid as it stands today will continue to play a critical role in 2050. 

5. the period 2015-2025 will be a decade characterised by profound transition in 
the industry. 

6. the ownership will move from natural monopoly to Hybrid structure. 

7. current decision-making processes may be outpaced. 

 
Figure 5: Summary of supply chain segment impact (CSIRO Future Fund Project, 2013)  
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In response to these high network related costs for electricity, recent changes within 

the NEM and AEMO have seen a shift of priorities from a focus on energy supply to a 
focus on managing energy demand. 

Under this change of focus, rather than centrally managed generation of electricity, 
transported vast distances, to areas of consumption via established transmission and 

distribution lines, the focus has moved to a demand side focus that, as well as the 
current supply, will in future also consider voluntary shedding of energy, as well as 
incorporation of distributed energy generation close to high and growing demand 

regions. This change of focus is referred to as the Power of Choice program and 
provides an opportunity for consumers to have greater choice on how to manage the 

power supply into their homes.  

In the short term, the most far reaching and highest value for consumers is the 
proposal to allow direct participation by customers in the wholesale market for 

electricity22. This means that transmission and distribution lines that have been 
identified by AEMO as being currently constrained (basically not a large enough pipe 

to feed electricity through) or predicted to be constrained, AMEO will consider demand 
side options along with the traditional options of increased poles and wires capacity by 
the transmission and distribution businesses. 

This demand side involvement would include the use of energy management options 
such as voluntary shedding (lowering electricity consumption) by customers during 

peak periods and/or the generation of distributed energy, potentially through the use 
of renewable energy sources and energy storage options. 

Gas Market 

Unlike electricity, there is not a national wholesale market for gas. Most gas is traded 
bilaterally via long term contracts. Gas producers sell to large gas purchasers, energy 

retailers and large industrial gas users. They are linked together by pipelines that 
connect gas fields to gas consumers. Pipeline operators sell capacity on gas pipelines, 
which transmit gas long distances at high pressure. Distribution businesses deliver gas 

locally, to residents and smaller industry, on lower pressure systems. 

As illustrated in Figure 1 (page 20), within the domestic market high pressure 

transmission pipelines transport gas from gas fields to demand hubs. A network of 
distribution pipelines then delivers gas from points along transmission pipelines to 
industrial customers, and from gate stations (or city gates) to consumers in cities, 

towns and regional communities. Gate stations measure the gas leaving a 
transmission system for billing and gas balancing purposes, and reduce the pressure 

of the gas before it enters a distribution network. Energy retailers complete the supply 
chain; they buy gas in wholesale markets and package it with pipeline transportation 
services for sale to customers. 

 
Within Victoria, gas is managed within the Victorian Transmission System (VTS) and 

operates within the National Gas Laws and National Gas rules23. As with electricity, 
gas is regulated by the Australian Energy Regulator (AER) and managed by AEMO. 
While private companies own and maintains the gas infrastructure, AEMO is 

responsible for the transport of gas from supply sources. Other Australian States 
operate under a different system called the Gas Short Term Trading Market (STTM) 

that is driven by daily prices. 

 

                                       
22 Australian Energy Market Operator 2014, Power of Choice 
23 http://www.apa.com.au/our-business/economic-regulation/vic/victorian-transmission-system.aspx 
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The two main types of gas produced in Australia are conventional gas, found trapped 

in underground reservoirs, and coal seam gas, which is a form of gas extracted from 
coal beds. Other types of gas, such as shale and tight gas, are currently also being 

explored and trial supplies of shale based gas commenced in 201224. 

According to the Gratton Institute25, similar to predicted electricity price increases, gas 

prices in Australia have also increased over the last five years by 36% and, due to 
domestic and international factors, predict that this trend of increased prices will 
remain in the short to medium future, with the price of domestic gas rising to between 

$8-12 a Gigajoule from the historical price levels of around $4 a Gigajoule. For 
residents in Tatura with an average gas usage, this translates to a predicted additional 

$320-400 a year spent on gas. 

For industry, the same report explains, many businesses have been told to expect 
price increases of 30-50%, each financial year until 2017. 

The report also states that with the predicted increases, gas will be priced out of 
energy generation. Presently, gas provides 20% of power generation and alternative 

energy generation will need to be investigated to compensate for this generation 
source. 

                                       
24 Australian Energy regulator, 2013, “State of the energy market” 
25 Wood, T., Blowers, D., and Chisholm, C., 2014, Gas at the crossroads, Grattan Institute 
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2.2.2 Electricity overview 

2.2.2.1 Electricity transmission 

Once electricity is generated, it is then transported to residences and industry for 
consumption. After it is generated, electricity initially travels along high voltage 

transmission lines until it reaches the required region where it is then transformed to 
lower voltage power prior to being sent along distribution lines to consumer homes 
and businesses26. Only a few organisations with very high power requirements are 

connected directly to transmission lines. The high voltage transmission lines into 
Shepparton are linked to the main electricity corridors of Bendigo and 

Glenrowan/Dederang. 

Electricity flows to Shepparton 
along the main transmission 

line, operated by Ausnet 
Services, from Dederang (Figure 

6) before being converted at the 
Shepparton Zone Station and 
sent to Tatura on the lower 

voltage distribution lines.  

According to AEMO, although 

there is no current capacity 
constraint that they are 
currently aware off at the 

transmission level within the 
area, due to potential work on 

the Ballarat to Bendigo Line, the 
transmission link between Glenrowan, Shepparton, Forestville and Bendigo will 

experience increasing network capacity constraints within the next five years27. This is 
shown in Figure 7.  

                                       
26 National Energy Market Operator 2014, Power of Choice,  

27 Australian Energy Market Operator 2014, 2014 Victorian Annual Planning Report 

Figure 6: Victorian Electricity Network, Australian Energy Market Operator  

Figure 7: Identified Capacity Constraint (AEMO 2014) 

Capacity Constraint 
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This constraint would depend on the final solution for the Ballarat to Bendigo Line 

constraint and how that work will affect the Dederang to Shepparton line. An up to 
date assessment on the capacity constraint will be available as part of their yearly 

assessment report due June 2015. 

Depending on the presented network option selected in response to the Dederang-

Shepparton capacity constraint, the total costs for these works to provide the required 
additional capacity across the Dederang to Bendigo section range from between $40m 
- $300m. AMEO28 advises that, at this stage, this constraint would most likely become 

a contestable project, open for tender, in the short to medium term and would include 
network and non-network options.  

Network options involve the traditionally preferred option of adding poles and wires. 
Non-network options would include opportunities to use embedded generation closer 
to sources of consumption and the use of power management opportunities, such as 

voluntary energy shedding, to reduce demand during peak time.  Peak time is when 
the amount of power consumed reaches the peak level that the generation or 

transmission wires can deliver. This provides opportunities for consumers and other 
providers to apply for a portion of this amount through embedded generation and 
power management when AMEO puts it out for open tender over the next few years29. 

As an indicative example of how this may work, the Bendigo to Ballarat line is 
currently experiencing network constraints and options are currently being considered 

by AEMO for future augmentation which includes network and non-network options. 
Of these non-network options two alternatives include the embedding of local 
generation and demand side management that attracts financial support from the 

regulator are currently being considered by AEMO. 

During electricity transmission and generation, electricity losses occur as it is being 

transported from generation through transmission and distribution to consumption30, 
the longer the distance the more electricity loss occurs. These electricity losses are a 
cost that is passed on to consumers31. This loss of electricity is referred to by the 

industry as the Marginal Loss Factor (MLF) and exists in both transmission and 
distribution of power. The greater the distance from the generation source, the 

greater the MLF. As the result of this loss, a consumer further from the generation 
source is required to pay more for consuming the same amount of power as a 
consumer closer to the generation source.  

Although the calculations for final MLF are complex, for Tatura residents and 
industries it means that they are paying an additional cost estimated in the range of 

between 8-12%. In determining the feasibility for the establishment of alternative 
energy in the region, the avoided costs associated with the MLF should be included 

within the business case.    

 
 

  

                                       
28 Australian Energy Market Operator 2014, 2014 Victorian Annual Planning Report 

29 AEMO, 2014, 2014 Victorian Annual Planning Report, Electricity Transmission Network Planning for 

Victoria 
30 Australian Energy Market Operator 2014, List of Regional Boundaries and Marginal Loss Factors the 

2014-15 Financial Year 
31 Australian Energy Market Operator 2014, List of Regional Boundaries and Marginal Loss Factors, The 

2014-15 Financial Year 
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2.2.2.2 Electricity distribution 
 
Once power reaches Shepparton from the generation plants via transmission lines 

operated by Ausnet Services, it is converted to low voltage ready to be consumed. 
The lines from Shepparton to Tatura are managed by Powercor via the Mooroopna 
Zone Station. An additional redundancy link from Shepparton to Mooroopna exists to 

ensure ongoing supply if the other line has a power supply interruption due to 
maintenance works or distribution failures (Figure 8)32. 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
From Mooroopna, Powercor feeds three 22KV lines (10MVA each) into Tatura to supply 

industry and residential needs. One line is dedicated to the Tatura Milk Industry, 
including a few dairies along the route. The second line feeds rural needs to the north 

of Tatura and Unilever, with the third line supplying electricity to the town’s residents 
and for commercial and rural requirements to the south, west and east of the town.  

The Mooroopna zone substation supplies Mooroopna, Tatura, Murchison townships and 

the Shepparton area and is rated to 66MVA33. Powercor predicts that regional demand 
for the five years commencing from 2014 will be 41.5MVA and grow to 42.8MVA by 

201834. Powercor believes that an anticipated system constraint exists at the zone 
station and is considering a new transformer for the Mooroopna station for the 
estimated cost of $4m. The current status of this project, or the reasons why the 

upgrade is required, was not provided at either of the two interviews conducted with 
Powercor. 

                                       
32 Constructed and validated in interviews with Powercor representatives 
33 Powercor 2013, Powercor Distribution Annual Planning Report – December 2013 
34 Powercor 2013, Powercor Distribution Annual Planning Report – December 2013 

Figure 8: Transmission Network into Shepparton  
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Based on discussions with Powercor: 

 Of the total 30MVA spread across 3 x 10 MVA lines, the Tatura township 
currently uses approximately 15MVA while rural consumption around Tatura 

would consume the remaining 15MVA.  

 All three lines into Tatura are close to total capacity loads.  

 A reported outage in the 2014 summer was the result of a declining 
consumption trend reversed when the summer temperature rose to an 
extremely high temperature and the community started their air conditioners 

simultaneously, causing the outage. 

 Tatura Milk Industries consumes the greater percentage of Tatura’s energy 

requirements and is the reason for a dedicated power line to the plant. 

 Over the last few years Powercor has focused on improving the quality of the 
current infrastructure, rather than building additional capacity. Powercor 

believes that the current infrastructure is more “robust” to meet current 
consumption.  

 There are plans to build an additional direct line into Tatura to meet growing 
energy needs for a major industrial electricity consumer in the town. This point 
was more recently supported by a recent newspaper article announcing a direct 

high voltage line to be built to the Tatura Unilever plant35. 

 In addition, another two customers have investigated a staged demand 

increase over the next five years but this has yet to be confirmed to Powercor.  

  

                                       
35 The Country Mail 18th November 2014 
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2.2.3 Gas  
 

2.2.3.1 Gas overview 
 

Gas is generated and transported at high pressure to areas before being transformed 
into lower pressure gas ready to be consumed, similar to the electricity process. APA 
is the current transmission and distribution supplier for the Tatura Region. Tatura is 

on the Euroa to Echuca branch line on the Northern line (Figure 9). 

 

From information collected during interviews with the Customer Representative 

Manager at APA, the network manages the network of both residential and small 
industry (Volume Market) and large industry (Demand Market) differently. 

 

2.2.3.2  Gas markets 
 

Residential and small industry customers 

The residential and small industry – the volume market - consists of the majority of 
network customers in Victoria. APA, as the network owner, plans for future demand by 

making forecasts years in advance to ensure sufficient supply is available through 
building out the required capacity before it is needed. Based on their current 
forecasts, the APA representative advised that the Tatura Network is ‘not about to run 

out of gas because plans are always in place to ensure continuity of supply’36
. 

 

 

                                       
36 In conversations with APA and email this topic was discussed at length. 

Figure 9: Victorian Gas Transmission network (APA) 

Tatura Supply 
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This is supported by AEMO’s 2013 Victoria Gas Planning Report that states there is 

available capacity today and in the future for Victoria’s gas supply. There is also no 
planned augmentation work (work to build additional supply) reported for the 

foreseeable future for the Euroa-Echuca branch line and only ongoing maintenance 
work for the compressor based at Euroa. 

Large customers  

Large customers - the demand market - comprise of 250 of the largest Victorian 
companies which require over 10GJ/h or 10,000GJ/annum. Due to the random nature 
of this growth through business expansion, forecasting is not possible and is demand 

driven. A company requiring additional capacity to feed growth plans is required to 
approach APA far in advance, usually up to two years, to plan for additional capacity 

to be built to meet demand. The additional infrastructure to support this additional 
demand is paid for by the company requesting the additional gas. As demand 
customers requiring additional gas pay for infrastructure separately in this way, they 

pay lower gas tariffs compared with the volume market, where the cost of 
infrastructure is incorporated into the tariff37. 

 
  

                                       
37

 Based on interviews with APA representative and supporting email of conversations 
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2.2.4 Power generation 
 
2.2.4.1 Non-residential power generation 
 

According to Clean Energy Council38, the majority of electricity generated in Australia 
uses traditional coal or gas plants. While around 85% of power is generated this way, 
the remaining energy generation is through alternative energy. Within The Tatura 

region there are three smaller power generation plants operating in the Tatura area 
(Figure 10).  

 

Diamond Energy, a green generation and retail company, runs a 1.1MW installed 

capacity Bio-generation plant in conjunction with Goulburn Valley Water in Tatura. 
This generation is fed into the grid to supply their customers. Diamond Energy also 

owns and operates another plant in Shepparton, which has approximately1MW39 
installed capacity.  

The third plant, owned by another operator, is based at Shepparton’s regional landfill 

at Cosgrove and has a 0.75 MW installed capacity generation plant based there. 
Further afield at Yarrawonga, AGL owns a 9.45 MW installed capacity hydro plant and 

a Pacific hydro operates a 1.55 MW Hydro plant at Lake William Hovel. A wind facility 
with a 0.15MW installed capacity is currently in operation closer to Mansfield. 

According to GVCE, they have installed 15 systems totalling 500Kw installed capacity 

around the Shepparton District. Between both residential and industry they believe 

they installed roughly 2MW over the last number of years that they have been in 

operation. 

                                       
38

 Clean Energy Council (2013), Clean Energy Australia Report 
39

 Clean Energy Council (2013), Clean Energy Australia Report 

Figure 10: Commissioned Alternative Generation in the Tatura Region 
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2.2.4.2 Residential energy generation 
 
According to the Australian PV Institute40 and based on data from the Clean Energy 

Regulator, the Tatura region has 386 installations that represent an estimated 19% 
penetration of PV Solar within the area. With an installed capacity of 1035KW, the 
annual energy generated from PV solar is reported to be 1227MWh. This is illustrated 

in Figure 1141.  

Based on the Clean Energy Report 2013, the Federal Government’s solar grant 
scheme and the State Government’s support for the industry subsidised solar PV feed 

in tariffs have been scaled back in recent years and, as a consequence, fewer 
domestic installations are occurring, resulting in the Solar PV industry entering a 

period of consolidation.  Commercial solar systems did not receive much benefit from 
solar grants (only up to first 5kW) and they were not eligible to the inflated feed in 
tariffs so the down turn in government support has had little negative impact on these 

commercial installations below 100kW.  The Small Scale Technology Certificates are 
still in place (up to 100kW) so this has helped offset some costs.  However, larger 

systems are caught up in the RET review by the Federal Government and consumers 
have been affected by the uncertainty of the RET and, as a consequence, few systems 
over 100kW have been installed in the past 18 months42. 

 
 

  

                                       
40 Clean Energy Australia Report 2013 
41 Clean Energy Australia Report 2013 
42 Clean Energy Australia Report 2013 

Figure 11: Installed PV Solar  
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2.2.5 Tatura’s energy consumption 
 
Based on the available information from interviews, subsequent correspondence with 
interviewees and publicly available reports, it is estimated that current energy usage 

in the Tatura area is: 

 electricity: approximately between 50-85 GWh per annum  

 gas: approximately between 800,000 and 1,000,000 GJ per annum 

These figures are based on the limited information provided by Powercor for electricity 
and have been cross checked where possible using information provided by interview 

participants. The stated figures are indicative only and should only be used to provide 
a sense of the scale of energy consumption in the area. Additional in-depth research 

and analysis is required to further validate the accuracy of these figures. 
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2.3 Waste 

2.3.1 Waste overview 
 

An assessment of current waste in the region, with consideration of the feasibility of 
converting waste into alternative uses (ie creation of bio energy), has also been 
included in the Tatura Energy Opportunity Study report.  

The Greater Shepparton City Council (GSCC) has recently released a Waste and 
Resource Recovery Management Strategy (2013-2023) which provides insight into the 

types, quantities and management of waste in the area. The strategy focuses on the 
greater region of Shepparton and it provides some insight into waste production 
within the Tatura region. Additional downstream initiatives would be required to 

further define waste streams and amounts specifically for the Tatura region. 

Shepparton43 has three major facilities managing the region’s waste located in 

Shepparton, Ardmona and Murchison. During 2012/2013 these facilities received a 
total of 18,631 cubic metres of waste, diverting 45% of this from landfill for other 
purposes (Figure 12). These are further split into residential and non-residential waste 

streams in the next sections. 

 

 

  

                                       
43

 Greater Shepparton City Council 2013, Waste and Resource Recovery Management Strategy (2013-

2023)  
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Figure 12: Waste Composition by weight 
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2.3.2 Residential waste 
 
Based on the GSCC waste survey44, the average weight of waste collected was 11.1kg 
per household for the month that the survey took place. If this average was 

transferred to Tatura’s environment, where there are approximately 2,000 
households45, this would equate to approximately 266,400kg of residential waste per 

year. 

The waste survey also assessed waste contents and found that the largest category, 
outside “other”, was food waste (21% by weight) and then recyclables (11% by 

weight).  

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

Using this data, the projected waste for the residents of Tatura is outlined in the 

above table. It shows that of the residential waste recovered roughly 56 tones of 
waste could be diverted from landfill within the Tatura region for potential use within a 
Biogeneration facility.  

GSCC is proposing, or have introduced, an additional kerbside collection of food 
wastes from residential properties which would indicate that currently this waste 

(general mixed waste) is currently being sent to landfill. 

2.3.3 Non-residential waste 
 

The three main manufacturing plants in the Tatura region produce a substantial 
amount of waste. Most of the water based waste, roughly 1,800 mega litres a year, is 

sent to Goulburn Valley Water for ongoing treatment with one manufacturing plant 
providing 78% of this total46.  

GSCC’s waste strategy provides some visibility for other non-resident waste sent to 
landfill in the area and this would translate to a total of 74,962 tonnes generated for 
the total municipality for 2012/2013 with 26% of waste being diverted from landfill to 

other uses (Figure 13). 

                                       
44 Greater Shepparton City Council 2013, Waste and Resource Recovery Management Strategy (2013-

2023)  
44 Based on discussions with GV Water 
 
 

Waste Type Indicative amount of waste per 

annum for Tatura (kg) 

Other 114,552 

Electrical Goods 2,664 

Non-Recyclable Plastic 15,984 

Nappies 7,992 

Food Waste 55,944 

Garden Waste 18,648 

Paper/Cardboard 21,312 

Recyclables 29,304 
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The Waste and Resource Recovery Management Strategy (GSCC) also states that the 

higher proportion of waste that is currently sent to landfill comprises of waste from 
building and demolition, and commercial and industry sectors.  

Other potential waste sources in the region include food processing waste and 
agricultural by-products and residues from nearby farms and orchards. This includes 

waste from animals, crop residues and orchard turnover practices47. Further 
investigation is recommended to assess quantities of waste and current waste 
management practices to understand what opportunities exist to improve the 

treatment of this waste. 

Another study, undertaken in 201148 encompassing six councils in central Victoria, 

was commissioned to identify and quantify or estimate biomass availability within the 
region. 

The key findings of the report were: 

1. The most significant types of waste biomass from industry within the region are 
likely to be: 

 biosolids, manures and other organic sludges generated from wastewater 
treatment plants, intensive livestock production and some food production 

 garden, timber and food organics from urban areas 

 solid organics from food processing industries, including skin pulps and 
seeds/pits 

 grain waste from grain storage and handling bunkers and facilities 

 automotive tyres and residues from recycling facilities 

                                       
47 Alternative Murchison Preliminary Feasibility Study into Local Alternative Energy Options-May 2013 
48 Resource GV-BioMass Survey- 2011, Blue Environment and Resource GV 
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Figure 13: Waste sources, Waste and Resource Recovery Management Strategy (GSCC) 
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2. Other biomass sources within the region, which may be more difficult to access 

because it is more dispersed and currently has cheap options for alternative 
management, include: 

 crop residues and stubbles – these are currently managed on site through 
incorporation into the soil or burning, with relatively small amounts  

harvested for animal feed and bedding 

 tree prunings and thinnings 

 spoilt and reject fruit 

 grape marc and olive pomace 

 

The table below, taken from the same report, provides an overview estimate of the 
quantity of biomass in the region that is potentially available for future energy 
recovery operation(s).  
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An initiative in Girgarre has recently commenced where manufactures send out-of-

spec food from around the country for secure disposal. This company distils the 
contents from packaging, separating the contents and packaging into waste streams. 

At this stage the contents are fed to cattle as an additive to their usual food supply 
while the packaging is sent to other suppliers for processing (e.g. cardboard, plastic 

and tin for recycling) or stored until other processing options can be investigated and 
implemented (ie the creation of bio fuel from non-recycling materials).  

The owners have estimated that there is almost one million tonnes of usable waste in 

Victoria a year currently going to landfill that could be diverted in a similar manner. 
The owners believe that the Tatura’s waste (40-60’000 tonnes a year) could be 

processed in a similar manner49. This requires additional in-depth assessment to 
validate these figures. 

 

  

                                       
49 Alternative Murchison Preliminary Feasibility Study into Local Alternative Energy Options-May 2013 
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2.4 Prefeasibility study interviews  
 

A number of stakeholders were identified by the study group to discuss energy needs 
in the Tatura region. This included the primary group consisting of the study group 

members and a secondary group of identified stakeholders. Both these stakeholder 
groups represented various sections of the Tatura community and included a sample 
number of local industries existing in town that account for the majority of the energy 

usage. These two groups were seen by GVCE as a good representative sample of the 
community. The interviews allowed the participants to discuss their energy usage, 

concerns and future requirements. 

An energy and waste questionnaire was sent to interview participants prior to the 
interviews covering general areas of interest that were to be discussed during the 

interview and if it was within their knowledge base or relevant. This questionnaire was 
followed up with interviews conducted by the consultants and the nominated 

representatives. 

See Section 1.4 for a list of study participants 

Interviews with energy industry representatives were also conducted by email, phone 

and in person by the Contex Group representatives. 

The organisations that were interviewed included power consumers with the greatest 

need for additional power in the region. Notes from the interviews were formulised 
and sent for validation to each interview participant of the study group and industry 

discussions where appropriate.  

2.4.1 Key points identified 

The following table provides an overview of key points raised and consistent themes 

discussed with the study participants during interviews. 

 

Discussion 

area 

Key points 

Background 

context 

 the majority of the companies are well established within the region in or 

surrounding Tatura. 

 the two main companies accounting for the majority of energy are linked 

to global organisations or global demand. 

 in general the interviewees from the sample group were either 

environmental or facility mangers of some description or involved in 

energy efficiency programs within industry or the community.  

Current 

usage 

 many of the smaller and government based organisations were not aware 

of power consumption usage or costs as they were managed in other parts 

of the organisation. It was assumed by the interviewees that if they were 

not aware of any supply issues, then it was not an issue with their 

organisation and would not be a consideration for future plans for the site. 

 a small number of the organisations interviewed account for between 70-

95% of power consumption (electricity and gas) within the Tatura region. 

 the significant cost of energy was mentioned in each conversation and a 

great focus on energy efficiency to reduce this cost was a primary driver 

for all organisations interviewed. 

 two organisations mentioned that current capacity restrictions are limiting 

future growth requirements. One organisation mentioned that it could use 
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Discussion 

area 

Key points 

additional power today as well as supporting future consumption 

requirements. 

 only one organisation mentioned the reliability of energy supply referring 

to an outage earlier in the year. All other participants felt that there was a 

stable supply of electricity and gas. 

 another interviewee mentioned the poor reliability of energy that attracts 

additional costs through higher asset maintenance costs and lower 

lifecycle.  

Supplier 

relationship 

 from an electricity perspective, all of the organisations who have had 

dealings with the distributor, Powercor, mentioned that until recently the 

company was very difficult to deal with.  

 other main issues in relation to Powercor included: 

o organisations are told to go through the retailer for distribution 

related matters. 

o organisations expected large payments for information requests. 

o Powercor slow and unresponsive. 

o Powercor not customer centric and difficult to deal with.  

o Powercor could be inflexible on shutdowns and provided 

organisations with no input into the timing of scheduled 

interruptions. 

o organisations felt that they were kept in the dark about potential 

projects affecting them. 

 a number of interviewees expressed the concern that, with Powercor 

approaching each company separately for demand requirements, it could 

be missing the opportunity in combining costs on shared infrastructure 

between plants. A consortium approach was seen as a possible 

opportunity to share requirements and approach Powercor with a 

combined need for investigation and costing’s.  

 interviewees suggested that a central consortium representing them might 

be able to strike a good deal for the residents and industry of the town as 

part of their energy usage. 

 many of the organisations who have had more recent dealings with 

Powercor over the last six months mentioned a change in their dealings 

with the company and have found them more responsive and easier to 

deal with; some organisations found a proactive approach at times from 

Powercor. 

 some interviewees thought this might be related to a recent appointment 

of a new CEO who values customer engagement.  

 from a gas perspective, most of the organisations were not even aware of 

whom the gas distributor was in the area and felt there was little contact 

with them outside of retail related matters. 

Finance  most of the participants did not have access to financial or usage figures 

relating to energy consumption: 

o most interviewees felt that their finance department just paid the 

bills without a second thought on reducing them. 

o one interviewee mentioned that the finance department had a 
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Discussion 

area 

Key points 

growing concern of the cost of electricity and had expressed these 

concerns with them. 

 the larger organisations in the area have a dedicated connection of 

electricity or gas or both. 

 some of the larger organisations are part of a centralised purchasing 

consortium or/and are using a third party company to check bill accuracy. 

 a number of organisations mentioned that the cost of power was the 

largest single line expense within the company and the company had a 

strong focus on reducing this amount over the next five years. 

 some of the power contracts split power bills between large and small 

demand sites. 

o different tariffs and penalties exist for different sized sites. 

 no participants mentioned forward energy hedging of energy as a way to 

manage the risk of the cost of power. 

Reporting  the larger organisations discussed energy reporting from different 

perspectives: 

o one organisation has a strong production focus and energy is only 

reported at the summary level 

o due to the large amount it pays in energy costs, another 

organisation reported costs to the executive level 

o another larger organisation has a good idea of energy use at plant 

level and uses this to report efficiency gains as part of an energy 

efficiency program 

 many of the organisations look at energy efficiency as part of an 

environmental initiative either directed from a head company or as part of 

a smaller department initiative. 

 energy reduction is not part of any managers Key Performance Indicators 

(KPIs) and in many organisations it is not a priority.  

Issue 

management 

 other than the cost of energy and the previous issues with dealing with 

Powercor, the majority of interviewees had very few issues with the 

reliability of supplied energy with only one participant mentioning the 

outage earlier in 2014 due to heat.  

 one interviewee mentioned a concern related to poor quality of power in 

the line which causes a large variance of voltage, impacting on the life of 

machinery and unnecessary energy costs. 

 two of the larger organisations have a strong concern about their ability to 

use more energy to support business growth. One interviewee felt they 

could use more energy today if it was available (electricity, gas and water) 

but was unable to quantify how much.  

 one issue mentioned by a number of interviewees was the quality of data. 

Due to poor data supplied by power companies it is difficult to gain an 

accurate perspective on energy usage. 

 accessing data from energy retailers or distribution companies that can be 

used to assist in better managing energy usage was also mentioned as 

problematic.  
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Discussion 

area 

Key points 

Redundancy  Many of the organisations, especially the larger and government based 

ones, have or are installing generators as backup solutions to meet 

outages and spikes. 

Alternative 

energy 

policies 

 one organisation has an established relationship with an energy 

generation organisation, as part of their operations, to generate energy 

from the bi-products it creates as part of its processing operations. This 

organisation feeds this energy back into the grid. 

 other organisations have considered alternative energy at different points 

of time:  

o the solution discussed the most amongst the larger companies was 

the installation of Bi or Tri-generation plants (the generation of 

electricity, heat and cooling). 

o to date, the business cases for these plants have not provided a 

sufficiently positive net benefit for them to go ahead. 

 the current focus for the majority of the participants interviewed was to 

improve energy efficiency as a first step to more effective energy 

management: 

o most of the organisations are looking at how to reduce the use of 

energy including the migration to newer technology and lowered 

energy consumption in plants and machinery.  

o the maturity of energy efficiency varied dramatically from 

organisation to organisation: 

 some have global/executive based top-down policies while 

others are based on department based ground-up 

initiatives. 

 the more mature organisations base much of their energy 

efficiency programs on established business cases. 

 some organisations reported significant efficiency 

improvements of up to 50% over the last few years. Others 

are only just beginning their energy efficiency programs. 

 one organisation is piloting micro hydro generators plants over the last 

few months to investigate offsetting energy costs. 

Waste 

management 

 most of the interview participants were involved in managing their waste 

output but to varying degrees of maturity: 

o the most advanced of these organisations have a mandate from 

their head office to reduce waste while increasing output. 

o some companies are actively reducing their waste output to landfill 

to zero. 

o one company in particular has achieved its zero landfill target for 

non-hazardous waste on 28 October 2014. 

 many of the larger organisations saw the value of trying to improve waste 

management practices and in investigating ways of reducing waste leaving 

the site. 

 one organisation is actually being set up to assist with the management of 

waste where the contents of “out of spec” food are incorporated back into 

the dairy food chain for additional nutrients.  
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Discussion 

area 

Key points 

 a pilot project is being developed involving many partners based in the 

Tatura region investigating the removal of sodium from waste water. It is 

thought that if this is feasible, it would provide more options in the final 

disposal of process waste.  

Future state  the majority of interviewees who were aware of the financial aspects of 

energy had energy efficiency and cost reduction as the prime focus. 

 most of the organisations see future demand either remaining constant or 

reducing as an outcome of energy efficiency or alternative energy 

programs. 

 one participant commented that although they would grow 20% in the 

next few years, there seemed to be no energy issues that might impact 

this growth.  

 a few organisations are requiring additional energy supply to support 

growth plans: 

o at this stage, and based on the discussions of the sample 

stakeholder group, an additional total aggregate demand for the 

town is reported to be approximately between 32-35MW from 

2020. 

o this additional amount does not account for the surrounding 

agriculture and animal husbandry industry - representatives from 

these industries were not interviewed as part of this study. 

o there are also conceptual plans to pilot a brine extraction plant, 

either privately or as part of a regional consortium. Tatura is noted 

as a potential site for this pilot. Although still at the early stages, 

the selection of Tatura as a pilot site would impact this energy need 

significantly. Due to the early nature of the pilot, no energy 

requirements were available for the purpose of this study. 

 from a gas perspective, additional consumption levels is also required to 

support growth with a few organisations: 

o no figure was provided on the required additional amount required. 

o other than predicted price rises due to the shift towards world 

parity pricing, the supply of gas was not seen as big an issue as 

electricity.  

Other 

comments 

 one participant suggested that growth of operations would provide 

additional jobs for the town and, equally, if growth plans were not 

adequately supported and growth plans were sent to other regions in 

Australia for development, it may start a downwards spiral for the plant as 

more additional capacity would be sent to alternative plants that have a 

ready supply of energy to support growth. 

 The majority of participants felt there was a strong need for a central 

group, based on a community or not-for-profit model, focusing on the 

overall needs of the Tatura area for both residents and Industry to achieve 

the following: 

o centralising individual industry and residential needs and as a 

consolidated entity going to the market to drive down the costs of 

energy consumption. 
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Discussion 

area 

Key points 

o as a consolidate block representing the residents, applying for 

appropriate government funding to subsidise resident efficiency 

programs. 

o to drive energy efficiency and clean energy production programs to 

successful conclusion on behalf of the town. 

 many of the organisations felt they could contribute to such a group in 

many ways such as: 

o tapping into global intellectual property from its global network. 

o providing seed funding. 

o using land for community based energy projects 

o access to office space for research and development initiative. 

 the residential community is actively engaged in reducing the carbon 

footprint within Tatura and investigating ways to reduce the dependency 

on carbon generating power. Included in this is an aspirational goal to 

reduce the community usage of energy by 15-50% through increased 

energy efficiencies and alternative energy generation. 
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2.4.2  Key findings  
 
The key findings identified as part of background research and interviews are as 

follows: 

 The electricity transmission and distribution lines are or will be facing capacity 
constraints in the short-medium timeframe (2-5 years): 

o AEMO’s Power of Choice program provides significant regional opportunities 
for non-network solutions such as energy management and distributed 

energy generation as part of the solution in resolving identified network 
constraints. 

o The funding associated with a program of work and their initiatives may 

provide sustainable funding that may support a feasible business case 
assessment. 

o Additional funding may be available through the Federal Government’s 
recently legislated Energy Reduction Fund (ERF). Currently the details are 
not clear on how to best take advantage of this scheme, especially in 

relationship with the Power of Choice program managed under AEMO.  

 The gas network appears to be supporting current needs satisfactorily. Other 

than price rises there seems to be little concern in accessing future demand of 
gas. 

 It potentially costs an additional 8-12% for electricity compared to near 
generation consumption due to power loss along the transmission and 
distribution lines. This additional cost needs to be incorporated in any future 

business case for the establishment of alternative energy in the region to 
provide a true reflection of the comparable cost of alternative energy. 

 There is insufficient free and publically available information to understand the 
energy consumption levels and waste outputs from businesses that operate 
within the Tatura business demographic and energy related information. A few 

organisations exist who are able to provide the required information for a fee. 

 Current energy use for Tatura and surrounding district is: 

o Electricity: approximately between 50-85 GWh per annum. 

o Gas: approximately between 800,000 and 1,000,000 GJ per annum. 

 The majority of energy consumption of electricity and gas (between 70- 95% of 

usage) is concentrated within a few major organisations in the Tatura township, 
based on information provided. 

 Three of the major organisations interviewed have growth plans that are limited 
by current power capacity to the area: 

o This is supported both by Powercor for the distribution network and AMEO in 

reference to the transmission network. Both have stated that there are 
current and future capacity constraints for the Tatura or Shepparton area. 

o From an electricity perspective the stated growth would require an indicative 
additional 30-35 MVA capacity from 2020. 

o For some companies additional energy could be consumed now if it was 

available and are currently working with Powercor to understand how to best 
achieve this.  
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 Other than the additional significant demand from a few companies in the town, 

the focus from the majority of participants interviewed is the reduction of 
energy costs and greater energy efficiencies. 

 There is currently a fragmented approach to dealing with distribution energy 
companies (Powercor and APA). A central consortium, based on a community or 

not-for-profit based group, could be a potentially useful model to assist with 
negotiations with energy providers as one large centralised group rather than 
as a number of individuals. 

 Waste management is being managed at an organisational level and at various 
levels of maturity. There is a growing recognition within all organisations that a 

better waste strategy (regional) needs to put in place with the view of reducing 
waste to landfill to being able to reuse or transform waste into energy. Some 
organisations are currently sending their waste interstate to be diverted from 

landfill which potentially reduces its degree of contribution to reducing the 
carbon footprint. 

 The residential community is actively engaged in reducing the carbon footprint 
within Tatura and investigating ways to reduce the dependency on Carbon 
generating power. Included in this is the aspirational goal to reduce the 

community usage of energy by 15-50% through increased energy efficiencies 
and alternative energy generation. 

 There is strong support for a central group representing users as a consortium 
and based on a not-for-profit or community group structure to manage energy 
for the benefit of the whole community. 
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2.4.3 Tatura based energy group benefits  
 
Based on the interviews, there is strong support for a central not-for-profit 

organisation, working on behalf of the Tatura community, focusing on the region’s 
energy.  

A number of benefits for such a group were discussed and include: 

 it creates a critical mass to progress the longer term program of work on behalf 
of the Tatura community. 

 it provides a central consortium group to work on behalf of individual 
companies located in the Tatura region to consolidate required individual 
energy needs and then to approach power companies with the objective to 

reduce the cost of current energy that is consumed in the region.  

 working with the local residents as a co-ordination point to consolidate and 

prioritise energy efficiency initiatives, rolling them out across the community 
achieving benefits of scale. 

 with its link with many industries in the region being a co-ordination point for 

the identification of suitable conversion of waste streams currently going to 
landfill. 

 as a community based group, being able to apply for government funding on 
behalf of and for the benefit of the community including residents and industry.  

 As a central consortium, having the size and capability to apply for larger 
funding that would benefit a greater number of residents and industry 
participants within the region. 

 be a non-threatening entity that is able to build relationships with key energy 
players, such as power companies and AEMO, to advance the town’s energy 

needs. 

 to be a co-ordination point for the implementation of clean renewable energy to 
meet current and future needs. 

 understanding patterns of energy usage within the community to best prioritise 
and co-ordinate target energy efficiency programs for both residents and 

industry. 

 greater accountability for regional carbon reductions and environmental 
outcomes. 

 allowing the community to take greater ownership into their future of energy.  

 ability to achieve the best outcomes through group participation and ownership 

to the whole community; fostering a sense of ownership, social inclusion and 
community. 

 providing opportunities for localised employment and training. 

 potentially attracting a greater appetite for investment from private and public 
investment organisations. 

As part of achieving these benefits, the not-for-profit organisation would implement 
the following programs on behalf of the community: 

 Energy management: Investigate and implement methods to reduce the 

current cost of purchasing power through the introduction of demand side 
management initiatives and consolidated procurement with the aim of securing 

reductions in energy tariffs. 
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 Increase energy efficiencies:  Investigate and then implement methods and 

technology to use less energy. This would focus on both industry and residents 
with the aim at how to best achieve the aspirational 15-50% reduction for the 

residents of the region. 

 Alternative energy: Investigate and then implement cost effective 

renewable/low carbon energy technologies to supplement current usage and 
support future demand. 

 Sustainable future: Work with residents and industry to more effectively and 

efficiently reduce waste from both industry and residential sources and then to 
identify and implement efficient supply chain networks that feed waste into 

other streams such as energy generation. 

 Energy group building: An internal focus that focuses on building the ability 
of the organisation to deliver effective and efficient outcomes to the 

community. The focus of this effort is to build sufficient “just-in-time” 
capabilities to deliver individual initiatives. This will ensure benefits are received 

quickly while the group develops.  

Each of the above areas should be considered as a key program to be executed this 

not-for-profit group.  

For the sake of brevity, from this point forward this consortium not-for-profit group 

will be referred to as the “Tatura Energy Group” or “TEG” as an abbreviation. 

The outcomes the TEG would achieve through this program of work would include: 

 Reduction of carbon footprint. 

 Improved energy efficiency. 

 Sustainable growth. 

 Greater regional employment and education opportunities. 

 Stronger position in power negotiations. 

 Research and development opportunities. 

 Increased social capital. 

 Reduction of waste going to landfill. 

 

 

  



TATURA ENERGY OPPORTUNITY STUDY  

Final Report  Page 53 

Figure 14: TEG program of work 

SECTION 3: FUTURE STATE MODELLING 
 

3.1 Recommended program of work 
 

Each of the interview outcomes, discussed in section 2.4.3 Interview Outcomes, 
should be considered as a key programs within the program of work to be developed 

by the recommended centralised energy based group. 

Each program will have a number of prioritised initiatives to meet desired outcomes 
and benefits. These initiatives will need to be further defined and progressed as part 

of building a community based energy group with strong governance and leadership. 
Many of the program initiatives are interconnected with initiatives from other 

programs and coordination for these intersections will be through the TEG. The 
program of work and related initiatives have been developed from the research and 
interviews undertaken during current state assessment phase of the study.  

While some of the recommended initiatives have short term benefits, realisation of the 
full program of work will take a number of years to implement and realise the benefits 

within the community. For example, the implementation of alternative energy in the 
region, will potentially take between 5-10 years to be completed, depending upon the 
resources available to achieve the program objectives and the technology selected. 

A community based energy group would be responsible for the execution of the 
proposed program of work and will also provide leadership, program governance and 

direction of the programs. As a central group it will assess and undertake programs 
and related initiatives ensuring that the objectives and outcomes of each program is 
viable, cost effective and delivers the intended benefits. Guidance for short term 

planning is provided within this report; however, the group will be responsible for 
assessing and planning medium and long term objectives, depending upon the current 
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and future state of the energy industry and requirements.    
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Figure (13) provides the proposed consolidated schedule of work outlining key 

initiatives, commencement and high-level duration schedules based on available 
information. These timeframes would depend on the level of resources and funding 

available to the group. 

With planning timeframes, it is important to have knowledge on the levels of data, 

resources and funding available to the organisation.  

For this reason, this prefeasibility study also provides a recommended plan to achieve 
the short term benefits in the form of a next steps overview and greater visibility with 

the short term program of work. Detailed medium to long term planning will be the 
responsibility for the TEG to decide and execute and will need to reflect the current 

and future environment.  

The TEG may be eligible for the recently setup fund from the Commonwealth 
Efficiency Resource Fund (ERF) which provides “the impetus for businesses 

and the community to improve practices, invest in new technologies, and reduce our 
emissions”50. The ERF provides opportunities for businesses, community 

organisations, local councils and other members of the community to undertake 
“productivity-enhancing” activities and sell the resulting emissions reductions to the 
Federal Government.  

Additional funds, such as the incentivisation of demand side management, discussed 
previously under the power of choice program, may be available from other sources 

such as AEMO and should be investigated as part of the group’s lobbying and 
sequenced appropriately to take full advantage of available funds.  

An example of this is currently occurring in Bendigo. A consortium of organisations 

have provided a business case to AEMO for demand side energy abatement, where 
companies forgo the use of traditional power during high peak loads on the system, 

such as during hot weather. During these periods companies will either reduce their 
power consumption or switch to alternative power sources such as generators or other 
energy generating assets. 

The following sections provide a more detailed understanding of the recommended 
program work, its programs and initiatives. 

 
 

                                       
50 Emissions Reduction Fund White Paper-April 2014 
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3.2 Energy management 
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As part of setting up each initiative and where feasible and appropriate, the TEG will 

earn a management fee either as part of a delivered service, as part of a membership 
fee, or a proportion of both, which can be used to, keep the group sustainable with a 

solid revenue base, facilitate energy management initiatives and assist in funding 
other TEG activities. 
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3.3 Energy efficiencies 
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Although much of this work will be in supporting industries to improve energy 

Efficiencies, an important aspect of this program will be work undertaken by the TEG 
with the residential community of Tatura. The TEG will focus the residential effort on 

delivering initiatives to reduce energy use within the region by their set target of 
15%. Initiatives from this program will investigate how to most effectively meet this 

target using available technologies and changes of behaviour. It will investigate using 
its power as a consortium to be able to provide solutions at a lower cost or take 
advantage of available government grants that may subsidise otherwise prohibitive 

costs of modification or implementation. 

In addition, there is the potential opportunity to earn revenue from initiatives such as 

energy audits of residential and industry locations. This might include the actual audit 
and the management fee for retrofitting activities or the use of residential and 
industrial energy management solutions or in a small management fee from subsidies 

and consortium deals reached. This would mean that not only is the community 
saving costs in achieving energy efficiencies, but the TEG is also building a supporting 

revenue stream that would assist in funding the work undertaken to achieve the 
community benefits. How exactly this would work would need further investigation by 
the TEG and could be initiative dependent. 

In reference to government funding, the TEG may be eligible for the recently setup 
fund from the Commonwealth Efficiency Resource Fund (ERF) which provides “the 

impetus for businesses and the community to improve practices, invest in new 
technologies, and reduce our emissions”51. The ERF provides opportunities for 
businesses, community organisations, local councils and other members of the 

community to undertake “productivity-enhancing” activities and sell the resulting 
emissions reductions to the Federal Government.  

Additional funds, such as the incentivisation of demand side management, discussed 
previously under the Power of Choice Program, may be available from other sources 
such as AEMO and should be investigated as part of the group’s lobbying and 

sequenced appropriately to take full advantage of available funds. An example of this 
is currently occurring in Bendigo. A consortium of organisations have provided a 

business case to AEMO for demand side energy abatement, where companies forgo 
the use of traditional power during high peak loads on the system, such as during hot 
weather. During these periods companies will either reduce their power consumption 

or switch to alternative power sources such as generators or other energy generating 
assets. 

                                       
51 Emissions Reduction Fund White Paper-April 2014 
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3.4 Alternative energy 
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Appendix 1 provides an in depth assessment of the use of alternative energy in 

Australia and, more particularly, in Tatura, and based on this work it suggests three 
energy sources recommended for further investigation to ensure viability within the 

region. These energy sources are: 

 Solar: through the use of PV solar panels or concentrated solar technology. 

 Bio energy: through the use of closed supply chains redirecting regional 
waste to be transformed into energy and power. 

 Hydro energy: providing potential low cost consistent base load energy to 

the region. 

Another energy source that could be considered, to displace current energy 

consumption is the use of geo-exchange technology within the region. The application 
of this technology should be considered for larger ‘blocks’ of residential housing such 
as elderly accommodation or central gathering points such as schools, shopping 

centres or community buildings. The potential use of geo exchange technologies may 
offset the use of traditional energy but, as with other recommended energy sources, a 

full business case assessment should be conducted prior to implementation.  

There is also the potential for a revenue stream for the TEG through participation in 
the Power of Choice program by AEMO. Rather than augmenting required network 

capacity constraints with traditional poles and wires as part of the traditional solution, 
AEMO is now considering investments in demand side management options such as 

energy management solutions and embedded generation in capacity constraint 
regions52. As mentioned previously, AEMO has indicated a capacity constraint on the 
Dederang-Shepparton transmission line which would provide an opportunity for Tatura 

based industries to take advantage of incentives offered with this new approach. 

Based on the recent Q3 2014 Bendigo tender process53, there might be sufficient 

available funds to provide a significant contribution to build and operate an alternative 
generation capacity in the area or to be financially rewarded for the reduction of 
electricity demand during peak days. Although further investigation is required, this 

could provide sufficient revenue from management fees for the group to become self-
sustainable, especially if connected with other available funding such as the ERF and 

Victorian Government’s Community Sustainable Investment Fund if it continues into 
the next government.  

                                       
52 Australian Energy Market Operator 2014, Power of Choice 
53 AEMO: Regional Thermal Capacity Upgrade RIT-T-Stage 3 (2014) 
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3.5 Sustainable industries 
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In the short term, creating a sustainable future for the Tatura region involves 

improving waste management practices. There is the potential of leveraging pre-
existing community groups in the Tatura township to assist in addressing this 

program.  

The short-term outcomes of these program initiatives, such as regional waste and 

supply chain assessments, will provide key inputs for further investigations and a 
business case for bio energy based power generation in the area. There is a strong 
possibility that these specific initiatives could include students from education facilities 

to base energy specific research projects on. Although this opportunity requires 
further definition, these education programs could include assistance to the TEG in 

investigating the types and quantities of waste streams in the region that could be 
diverted from landfill to feed a bio generator for alternative energy generation and the 
most economical supply chain solution.  

An example of some of the short term outcomes that could be achieved with this 
program is to investigate the opportunity for the TEG to establish strong links with the 

Local Department of Environment and Primary Industries (DEPI). A recent DEPI 
initiative is the set up a Horticulture Centre of Excellence at the Tatura site54. Joint 
initiatives should be investigated between DEPI, the TEG, and educational facilities to 

investigate the feasibility of introducing “closed loop networks” in the region. This 
would involve investigating the potential of taking horticulture waste from surrounding 

industry, as a source feed-in material, to feed a potential bio-generation plant for the 
generation of energy, either as power or as a biofuel. 

                                       
54 http://www.depi.vic.gov.au/agriculture-and-food/horticulture/horticulture-centre-of-excellence 
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3.3 Building an energy group  
 

Based on the stakeholder interviews, there is strong support for the establishment for 
a centralised energy based group, working on behalf for the Tatura community, 

focusing on delivering the following program of work: 

 reducing the cost of power through better management of energy in the 
district. 

 improving energy efficiency in the area to reduce energy waste. 

 developing appropriate alternative energy sources to meet future demand. 

 building closed loop systems to more effectively manage waste. 

To effectively deliver the community's identified needs outlined above, it is 
recommended that a centralised energy group is established to deliver the stated 

community based outcomes.  

As previously described, for the sake of brevity for this report, this centralised energy 

group is referred to as the Tatura Energy Group, or TEG.  

To remain community centric in its mission and outcomes, the TEG should be 
structured as a Not-for-Profit, or, as a second option, as a community group.  Under a 

Not-for-Profit scenario it would be recommended that such a group have a core 
number of staff to support initiatives and operations, and that this core group would 

be supplemented by a wider group of volunteers where appropriate and available.  
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Prior to any recommended programs and related initiatives commencing and, as 

shown in the diagram above, a basic operational structure should first be organised 
and validated by an identified key stakeholder group potentially consisting of the pre-

existing study group brought together for this study, assembled to provide 
governance and funding as part of this prefeasibility study.  

Once this basic structure for the TEG has been validated, the recommended programs 
and initiatives can then commence under the new structure.  

As an option to reduce the timeframe and costs in setting the TEG up, the Study 

Group should consider leveraging other, pre-existing, not-for-profit groups who 
operate in the region and more specifically a group who is currently working in a 

related industry, such as GV Community Energy. Not only would initial group setup 
timeframes be significantly reduced, leading to faster outcome benefits realisations for 
the community, but in leveraging such a group to take on the role, either as an 

umbrella or auspicing group, the community would benefit from the group’s collected 
intellectual property and current networks within the energy and waste management 

industry and with other communities in the area sharing similar concerns. In addition 
the initial funding requirement required to set up a new separate group may be 
reduced by using already established assets and resources where possible. 

Appendix 4 provides further context information on energy based community groups 
in Australia and the typical duration for an energy group to build an energy generation 

plant within the community.  

Although the longer term consideration, regardless of structure, is for the group to be 
self-sufficient,  initial funding would be required to assist in setting up the group from 

the beginning or modifying structures of existing groups to accommodate the new 
span of responsibilities. This initial seed funding may be a combination of government 

and private sources and requires further investigation by the study group on the best 
mix. 
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SECTION 4: TEG OPERATION MODEL 
 

4.1 Tatura Energy Group business model 
 

Based on the key program of work, the following business model has been created as 
the first important step in building the Tatura Energy Group (TEG). Such a group 

ensures continued carriage of operations of each outlined program and provides a co-
ordination point to ensure work from one program directly benefits other programs 
and initiatives. 

The following model illustrates, at a summary level, how the TEG would potentially 
work.  

 
 
 

 
The following table outlines the key areas addressed by the proposed model 

Subject Overview 

Tatura Energy 
Group 

This provides the necessary functions within the community 
based group to deliver the required key programs, objectives and 
benefits. Many of the functions assist the key programs but will 

also drive individual programs.  A further breakdown description 
on each function is discussed below. 

Governance 
membership 

Provides leadership and purpose to fulfill the group’s charter and 
objectives. It should include representation from different 

sections of the community and key industry bodies and 
organisations operating in the region.  

Final group membership for the group requires additional 

Figure 15: Concept Tatura Energy Group (TEG) Business Model  
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investigation and ratification. 

Inputs These are the required inputs that the members of the TEG will 

utilise to achieve key programs and outcomes under the 
leadership of the governance committee. 

Enablers Assists the TEG in performing their functions in an effective 

manner. As an example, suitable technology hardware and 
software must be available for members of the group to 
undertake their responsibilities. 

Key programs Are the key focus points for the TEG to deliver to the Tatura 

community as part of their Mission Statement and Charter. 

Objectives What the identified program aims to achieve as an outcome. 

Realised 
Benefits 

A direct result of both the program of work and their initiatives, 
and the impact on the community with objectives being achieved.  

 

The functions required within the TEG to effectively deliver community based 
outcomes are outlined in the following table. The two key functions that need to be 

established in the first instance are the governance and program management 
functions. 

 

TEG Functions Overview 

Governance Provides the leadership and direction for the group in delivering 
its approved objective. 

Program 

Management 
Along with governance, program management is the core of the 
TEG delivering approved projects to deliver against the charter 

and program outcomes.  

Partner 

management 
Focuses on understanding the partner model for both initiatives 
and for the energy group. An example of this may be working 

out the partnership model with key suppliers of alternative 
energy, deciding on what parts of the technology the group wish 
to own and what groups and relationships will own the remaining 

aspects in a sustainable way. 
 

It is also responsible for education and communication, and 
membership drives for the group. This function also looks at the 
relationship with educational facilities. 

Legal Is responsible for establishing and managing the legal 

frameworks that are required to keep the group going. The 
function also supports projects by being the go to 

representatives in reference to contracts and other program 
related legal advice. 

Educate/training Provides education and training capabilities both internally to the 
group, such as energy assessment training, and to the 

community, potentially in the form on how to the community 
could conduct their own energy efficiency assessments or other 
energy and waste initiatives. 

Lobby 

management 
Initially, this function works with the financial management 
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function and focuses on identifying and securing available 
government funding to pay for initial programs and initiatives. In 
the medium to long term this function also starts to work with 

other community groups to provide a community centric voice to 
the government on issues affecting them and look at influencing 

government policy that is aligned and consistent with the TEG’s 
direction. 

Finance 

management 
Manages the group’s financial affairs to ensure it is financially 
sustainable. 

Communications Manages the communications from the group to the wider 

community, region and other community groups. It is about 
sharing ideas and methods with others and understanding what 
ideas from other groups would benefit this group and 

community. 

Research and 

development 
Manages and develops research and development opportunities 
for the group. It works with the Partner Management Function to 

build relationships with educational institutes and to advance 
energy management, efficiency and alternative projects.  

 

Following from these two central functions of governance and program management, 
other functions will need to develop over time and as required.  

Although a number of functions suggest a large organisation structure, in reality one 
person, either as part of the staff or volunteer group, may take on one or more 
functions or be responsible for it to develop and grow, especially during the group’s 

initial stages. 

As an example, one person may be part of the governance group as well as being part 

of the education and communications group, delivering an energy efficiency based 
initiative within a school or being part of a local fete. 

In addition, some of these functions, such as legal or engineering functions, may be 
better to be outsourced to outside organisations where the group lacks experience 
and knowledge or it is seen as prudent and appropriate.  

Although out of scope for this study and requiring validation, based on their own 
operating model, GV Community Energy estimates the cost to build the fully functional 

TEG as it is described here with its business model at approximately $1Million, which 
includes the commercial, legal and operational requirements to resource it. This figure 
would depend on speed of set-up, location, no of concurrent programs of work and 

requires additional validation during following stages of the report.  
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4.2 Tatura Energy Group revenue model 

The financial aim of the TEG is to be a non-profit organisation that, from a revenue 

perspective, will be self-sustaining. Financial assistance will be required initially from a 
combination of government and private industry sources to assist with operational 

commencement. Once established within the medium-to-long term the group would 
aim to generate sufficient revenue to become self-sustaining to maintain operations 
and advance initiatives on behalf of the Tatura community.  The following table 

provides an overview of potential sources of revenue for the ongoing sustainability of 
the TEG. 

Potential Funding 
Source 

Potential Initiatives Short Description Potential Program 
Contribution 

National Electricity 
Market 
Power of Choice 
Program (AEMO) 

Demand energy 
management 

To offset identified capacity constraints, AEMO will 
reward participants as a consortium to manage the 
demand of power during peak periods. The TEG will be 
central to this and receive a management fee to 
organise and manage the initiative. 

Energy management 

Embedded energy 
generation 
(Alternative) 

To offset identified capacity constraints, AEMO will 
reward the embedding of power within the region. This 
additional funding, along with other funding, may assist 
with providing additional (alternative) energy to the 
region at a cost competitive price.  

Alternative energy 

Government    

Federal  Many  Many funding bodies exist that need to be investigated 
by the TEG to better understand feasibility of accessing 
funds for the group. An example of this is the newly 
created Energy Reduction Fund (ERF). 

Alternative energy 

State Many Many funding bodies exist that need to be investigated 
by the TEG to better understand feasibility of accessing 
funds for the group. 

Alternative energy 

Private sector 
Private Investment 

Business 
Sponsorship 

Some local business may have a vested interest in 
being established to aid their energy needs along with 
other key stakeholders in the community. 

General revenue 

New Business spin-
off ventures 

There is the potential opportunity that, in the medium to 
the long term, different initiatives grow into becoming a 
profit based organisation. In this case an opportunity to 
remain a shareholder in such a scheme may exist 
which may draw revenue once established. 

Energy management 

Membership Like many community based groups, membership costs 
are an option as a source of revenue. A potential to be 
explored is the creation of different types of 
membership depending on the services offered and if it 
is a residence or business. Taking advantage of many 
of the services offered would require a membership 
under most circumstances.   

Energy management 
Energy efficiency 

 Shareholder Another option that many community based energy 
groups are utilising is the shareholder option where 
each contributing member becomes a partial owner of 
the group. This has seemed to work with successful 
Australian community groups such as the Hepburn and 
Denmark wind farms. 

General revenue 

Self-generating 
revenue 

Consolidated 
procurement 

Potentially providing cost effective power to the 
community of Tatura in consolidating industry and 
domestic power requirements as one procurement 

Energy management 



TATURA ENERGY OPPORTUNITY STUDY  

Final Report  Page 83 

Potential Funding 
Source 

Potential Initiatives Short Description Potential Program 
Contribution 

agreement.  The TEG would potentially receive a 
management fee while providing cost effective power to 
the residents and industry of Tatura.  

Energy management Management fee is earned through the potential setting 
up of energy management systems for larger 
organisations. 

Energy management 

Energy audits Either provide energy management services to 
domestic and industry as a fee for service or benefit 
share scheme, where the group earns revenue through 
sharing the resulting benefits with industry. 

Energy efficiency 

Project management With a growing capability in consulting and project 
management of energy related services the 
organisation would be able to earn fees for 
management of industry related energy projects. An 
example of this may be the sodium/brine initiatives. 

Energy management 
Energy efficiency 

Solar leasing An opportunity of lesser potential, and would depend on 
a strong business case assessment, the group leases 
solar panels to residents and industry on a pay as you 
go basis and after a period is owned by the renter. 
Revenue is earned through the management fee while 
the consumer is experiencing cost effective power. 

Energy management 
Alternative energy 

 
With all funding sources, further investigation with business case modelling is required 
to ensure a workable solution exists that will provide a positive benefit for the 

community as a whole while providing revenue to fund the group and its initiatives.  

The following provides further discussion on a number of potential sources of funding 

that the TEG should investigate further. 

4.2.1 Australian Energy Market Operator (AEMO) 

As part of their recently introduced Power of Choice program, rather than the 
traditional path of augmenting required network capacity constraints with poles and 

wires with the transmission and generation companies, AEMO, the energy market 
operators, is now considering investment in demand side management options such 

as energy management solutions and embedded generation in capacity constraint 
regions. For Tatura, this means AEMO paying an hourly rate for embedded generation 
or paying the consortium of interested parties, through the TEG, to forego power 

consumption during peak levels of demand.  

These “non-network” options were identified as part of the recent options assessment 

of the Ballarat to Bendigo Transmission line55. In this example AEMO estimated a cost 
for embedded generation of $76,300 per MW pa (+/-30%) for a term of twenty years 

or more for up to 120MW of embedded generation capacity56.  This would equate to 
around $9,156,000 (+/-30%) of funding for 120MW of distributed energy. 

From a demand side participation perspective the same options assessment estimated 

a cost associated for AEMO to contract between 5-20MW of demand approximately 
$200,000-250,000 per MW. This equates to between $4,000,000 and $5,000,000 for 

20MW. 

                                       
55

 AEMO: Regional Thermal Capacity Upgrade RITT Stage 3 Report (2014) 
56

 AEMO, Regional Thermal Capacity Upgrade RITT Stage 3 Report (2014) 
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Based on this assessment57 and the fact that there is an identified constraint on the 

Dederang - Shepparton line, it is thought that this type of funding will assist with the 
building of additional energy generation and the management of demand side 

participation.  This revenue should also contribute to the ongoing sustainability of the 
TEG in managing these two programs (Energy Management and Alternative Energy). 

4.2.2 Government based revenue 

Although the aim for the TEG is to be self-funded over the medium to long term and 
not rely on government grants and subsidies, any grants and funding available will be 

explored further with the aim of assisting with the formulation of the group in the first 
stage and, once started, to provide added revenue to build capabilities and progress 

initiatives. This includes current revenue from possible RETs (Renewable Energy 
Target), depending on the outcome of Federal legislation, and other available funds, 
such as the Energy Reduction Fund currently being proposed by the Federal 

Government and any carbon based revenue that may exist. It may also include 
financial assistance from the appropriate government organisations set up to manage 

financial options for energy efficiency or alternative energy projects. 

Seed funding may be available to assist with the set-up of new community based 
energy groups such as the TEG or for groups to delivery energy efficiency projects on 

behalf of the community. Two of the more recent grants that might be explored that 
may have short and medium term funds potential is the Victorian Government’s 

Community Sustainability Infrastructure Fund, managed by Sustainability Victoria, or 
the Federal Government based  Emission Reduction Fund (ERF), a new program 
managed by the Clean Energy Regulator. Both of these fund sources provide funding 

for energy efficiency programs both within the community and in industry. It is 
thought that the TEG would lobby for all available funding and be able to build a 

strategy for and provide consulting services to industries in the Tatura area that may 
benefit from the use of those funds. 

4.2.3 Private sector 
 
The private sector may include superannuation based organisations willing to be 

involved in such organisations or other private businesses in the Tatura area that have 
a vested interest in building a central group collectively managing the energy needs of 
the region.  This source of revenue may be in the form of donations or as part of a 

membership structure for organisations. 

4.2.4 Self-generated revenue 
 
As shown in the previous table, there are a number of initiatives that could provide an 
additional source of revenue generation. This includes the investigation of building a 

consolidated procurement initiative where the group’s members, both residents and 
businesses in the area, come together as one consolidated bargaining consortium to 

drive the cost of power down. If some of the larger organisations were involved, it 
could mean significant savings for the Tatura community. The TEG would potentially 
take a management fee as part of the arrangement but this option requires additional 

investigation.  
 

Other initiatives would provide a potentially smaller percentage of revenue but still 
contribute to the bottom line or is seen as providing a service to the community as a 
whole. 

                                       
57 

AEMO Annual Report (2014)  
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Over time, some initiatives may grow to the point that they are “spun off” as separate 

profit based businesses. There is the potential that the group could keep a 
shareholding in these smaller organisations where, over time and when they start 

making a profit, these companies could provide a revenue stream back to the TEG to 
assist with growing other potential ventures or other energy related research and 

initiatives.  
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4.3 Tatura Energy Group risks and issues 

As part of the pre-feasibility study, the options and proposed TEG, a number of risks 

and issues exist that need to be managed and minimised to ensure ongoing viability. 
The following are the key risks and issues that have been identified by the study team 

as part of commencing and building the TEG. 

 Risk/issue Likelihood consequence Mitigation/treatment 

1.  The chosen TEG structure 

is not compatible with 
needs of the community. 

Medium. High Approve chosen 

structure with Study 
Group and wider 

community. 

2.  Initial seed funding is not 

available to build TEG 
capabilities to deliver 

services. 

Medium High Apply for grant as soon 

as possible. 

3.  Identified sources of 
funding are not available 

or out of sequence for the 
needs of the TEG. 

Medium High Initial focus on gaining 
sufficient funding to 

build TEG and 
commence initiative. 

4.  AEMO decides that there is 
no longer an identified 

constraint on the 
Dederang-Shepparton or 

Shepparton-Bendigo 
transmission line and 
withdraws funding for Non-

network funding. 

Low High Commence ongoing 
relationship with AEMO 

in investigate probability 
of this occurring and 

adjust strategy to suit. 

5.  AEMO does not approve 

TEGs tender for Non-
Network options for 
demand side management 

or Embedded energy 
generation 

Medium High As above. 

6.  For consolidated 
procurement, that the 

larger manufacturing 
companies in the region do 

not join the group to 
provide a significant 

contribution in power 
requirements. 

High Medium Undertake a local 
business and residential 

assessment to 
determine power 

requirements, appetite 
and feasibility for 

initiative to continue.   

7.  Insufficient resources 

available to progress 
initiatives or interest in the 
community to make TEG 

viable. 
 

 
 

High High Focus on membership 

with focus on potential 
benefits.  
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 Risk/issue Likelihood consequence Mitigation/treatment 

8.  Lack of membership Medium High Membership assessment 

to make group viable 
Focus on membership 

drive 
Achieve quick wins to 

provide added incentive 
for members to join. 

9.  Another energy based 

group being set up in the 
region, for instance in 
Shepparton. 

Medium Medium Consider TEG that 

encompasses region 
rather than just Tatura. 
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4.4 Outstanding issues 
 

As part of the prefeasibility study, the following matters were not resolved and will 
need to be addressed in ongoing work in setting up an energy based group for Tatura. 

 Murray-Goulburn Water has reportedly completed a feasibility study into 
retrofitting nearby lakes or weirs with a hydro-power plant. Gaining access to 
this report would provide visibility into the level of feasibility for generation of 

power using established assets. 

 Current and future power usage for the Tatura community: due to the lack of 

information available or accessible, this pre-feasibility study has only been able 
to provide a sense of scale of the current and future power requirements. 
Additional work will be required to gain a clearer perspective on the power used 

within the community, especially from an industry perspective. This proposed 
study will provide a more informed understanding of the power usage and 

needs within the community to understand possible feasibility of some of the 
programs. In addition, Powercor should be approached to understand if they 
would provide time readings from established smart meters in the region. 

 How to approve the initial community based group structure within the Tatura 
community? 
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4.5 Tatura Energy Group next steps 
 

Based on these recommendations and the program of work, the following next steps 
are recommended: 

1. the Study Group accepts the report, findings and recommendations in principle. 
In particular the Study Group accepts the recommendation on the 
establishment of a Tatura based energy group with the mandate to further 

investigate and prioritise the identified program of work outlined within the 
report. 

2. the Study Group decides the best structure such an energy based group should 
take, and how to best leverage pre-existing groups. 

3. approach identified existing groups, to discuss their appetite to take on the new 

challenges and agree on the future structure. 

4. the Study Group establishes seed funding for the creation and initial support of 

the TEG.  

5. organise the physical location for the TEG to be setup within the region. 

6. implement the governance structure required to ensure the community based 

group is aligned with community needs and requirements. 

7. build a plan of action to build the foundations of the structure in the short term 

and decide what elements of the structure can wait till later. 

8. re-evaluate and socialise the recommended program of work and individual 

initiatives with the community and governance board to ensure they are aligned 
with community based priorities. 

9. commence with agreed program initiatives as validated by the community and 

supporting governance board. 

The project plan below provides an overview of these next steps and indicative 

duration for each activity.  
 

ID Task Name Start Finish Duration
Feb 2015 Mar 2015 Apr 2015 May 2015 Jun 2015

1/2 8/2 15/2 22/2 1/3 8/3 15/3 22/3 29/3 5/4 12/4 19/4 26/4 3/5 10/5 17/5 24/5 31/5 7/6 14/6 21/6 28/6

1 5d6/02/20152/02/2015
Study Group Agrees on formation & 
Structure of TEG (new or existing group)

2 20d6/03/20159/02/2015
Formal negotiations with nominated Not 
for Profit

6 20d8/04/201512/03/2015
 Creation and approval of TEG  Business 
Operating model

7 20d6/05/20159/04/2015
Validate and socialise Program of Work 
and initiatives. 

8 5d13/05/20157/05/2015
Governance Committee approves 
reviewed program of work priorities

9 20d10/06/201514/05/2015Resource agreed initiatives

10 20d8/07/201511/06/2015Commence with Program of work

4 40d20/04/201524/02/2015
Establish initial seed funding to run the 
TEG

5 20d7/04/201511/03/2015Decide location for TEG

3 3d5/03/20153/03/2015
Agree Governance model and structure 
between Study Group and NFP

 
 

  

Figure 16: TEG Short Term Program of Work  
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SECTION 5: CONCLUSION 
 

5.1 Conclusion 
 
This report provides the findings of the prefeasibility study that was commissioned to 

investigate the concerns within the Tatura community of insufficient power supplies to 
support current and future requirements. 

The prefeasibility study found that in the case of electricity both short and long term 
capacity constraints exists that would potentially curtail regional growth if additional 
investment is not undertaken. 

The study also discovered that the energy market through its management 
instrument, AEMO, has recently changed its focus and is now considering demand side 

options alongside the traditional responses of providing more traditional infrastructure 
to areas facing capacity constraints. This provides the town of Tatura with the 
opportunity to consider how this change of consideration may assist the Tatura 

community in meeting future energy requirements independently in a manner that is 
cost effective and sustainable.  

In response to the information collected as part of the interviews with representatives 
from key sections of the Tatura community, including residential groups, government 
representatives and industry representatives, this report has recommended a program 

of work. To support this program of work, this report recommends the establishment 
of a centralised community based group focused on delivering the program of work to 

meet the community’s expected outcomes and ensure that investments are 
commercially viable and responsible. Within the report this group is referred to as the 

Tatura Energy Group (TEG).  

Upon the acceptance of this report, it is recommended that the Study Group decide on 
the most effective way of establishing a community based group, referred to in this 

report as the TEG, and implement it as soon as possible. Once this group has been 
established, the TEG should then aim to progress the program of work and related 

initiatives to meet the community needs in the short, medium and long term. 
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APPENDIX 1: Alternative Energy 

1. Alternative energy assessment 

 
As part of the alternative energy program, available energy options need to be 
assessed. This section investigates currently viable alternative energies available and 

assesses which technologies should be considered further as part of downstream 
programs.  

According to the Bureau of Resources and Energy Economics (BREE), Australia is the 
world’s 21st largest consumer of energy, and 18th largest in terms of energy use per 
capita. Australia has a large, diverse energy resource base (including fossil fuels, 

energy minerals and alternatives) that supports domestic consumption and sizeable 
energy exports around the world58.  

Australia’s very large low-cost coal resources underpin cheap, reliable electricity, and 
exports of thermal and metallurgical coal. It has a substantial uranium resource base 
that is exported. Gas is used domestically and is increasingly being exported as 

liquefied natural gas. However, Australia has limited crude oil resources and is 
increasingly reliant on imports for its transport fuels.  

In 2013 Australia’s current energy 
generation is predominantly based on 
coal and gas (85.24%) with around 

14.76% of generation based on 
alternative energy (Figure 1)59. 

Australia has plentiful and widely 
distributed wind, solar, geothermal, 

ocean and bioenergy resources (BREE 
2012). Large hydro energy resources 

are greatly developed (55%). Wind (27%) and 
solar energy (11%) resources are being 

increasingly utilised, however, according to BREE, 
other alternative energy resources remain largely 

unused (Figure 2) such as bio energy (7%), solar 
thermal (0.079%) and marine (0.001%)60.  

Although opportunities exist in the use of 

alternative energy, there remain significant 
constraints on the use of Australia’s alternative 

resources in the immediate future. At present, 
these technologies generally have higher 
transformation costs, which are the overall costs 

of power generation, relative to traditional energy 
sources (apart from hydro energy).  

                                       
58 Australian Government, Department of Industry Geoscience Australia, Bureau of Resources and Energy 

Economics (BREE),2013, Australian Energy Resource Assessment, 2nd edition. 
59 Clean Energy Council, 2013, ‘Clean Energy Australia-Report 2013’, Australia. 

60 Clean Energy Council, 2013, ‘Clean Energy Australia-Report 2013’, Australia 

Figure 1 Electricity generation (Clean Energy Council, 2013 
  

Figure 2 Estimated percentage contribution of each  
Technology to renewable generation, Clean Energy Council, 2013) 
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Many available feed-in sources of alternative energy are often located in long 

distances from markets and infrastructure, and the technologies to use these 
resources generally require additional research and development for the technology to 

become feasible and cost competitive. Another constraint is that in 2013 demand for 
power fell in all states except Tasmania61, marking the decline the fifth straight year 

that overall electricity use has declined in the power grid. The Australian Energy 
Market Operator62 has attributed the trend to an increase in rooftop solar power 
systems, increased energy efficiency measures and a behavioural response by 

customers to higher power prices. The Australian Energy Regulator also suggested 
weaker demand from the manufacturing sector led to reduced power use overall63.  

The technology and cost based constraints are illustrated in Figure 3 where the 
technology cost of application against the indicative maturity is mapped. It shows that 
while hydro energy is mature and cost effective technology, wind and bio mass are 

moving down the cost curve to become more commercially feasible as a source of 
alternative energy generation.  

Further up the curve is geo thermal and solar central receiver, still in a development 
stage is solar dish, wave and solar photovoltaic concentrating technology. It is out of 
the scope of this prefeasibility study to assess each specific technology and thus for 

any further discussion on individual technologies please refer to referenced material, 
in particular the BREE report.  

Due to the number of solid research assessments of alternative technology that is 
currently available, rather than reproducing this research in detail, the following 
energy assessment tables provide a brief overview of each alternative energy option. 

Due to the location of Tatura, energy assessments were not undertaken for wave and 
tidal energy. Each energy option was reviewed according to specific categories as 

identified by the study group.  

 

                                       
61 Clean Energy Council, 2013, “Clean Energy Australia-Report 2013”, Australia 
62 AEMO, 2013, Electricity Statement of Opportunities for the National Electricity Market 2013 
63 Australian Energy Regulator, 2013, State of the Energy Market 2013 

Figure 3: Alternative Energy Cost vs Maturity Curve (BREE 2013) 
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The following table provides an overview of the key reference reports used to compile 

the assessment summary. In particular the Alternative Alternatives Preliminary 
Feasibility studies for Murchison and Kyabram, as well as the Australia Energy 

Resource Assessment-2nd edition was used as the core for this assessment. 

Additional depth of each technology assessment can be gained through accessing the 

following reference reports. 

Publication Organisation Web location 

Australia Energy Resource 
Assessment 2nd edition 

Bureau of Resources and Energy 
Economics (BREE) 

http://www.bree.gov.au/publications
/2012 

Australia’s alternative energy 
future 

Australian Academy of Science http://www.science.org.au/sites/def
ault/files/user-
content/ausalternativeenergyfuture.
pdf 

Alternative Energy Technology 
Cost Review 

Melbourne University www.energy.unimelb.edu.au 

Alternatives Murchison-
Preliminary Feasibility Study 

Earth Systems http://www.sustainableregionalaustr
alia.com.au/images/projects/Alterna
tive_Murchison_Preliminary_Feasib
ility_Report_May_2013__Appendic
es.pdf 

Alternatives Kyabram-
Preliminary Feasibility Study 

Earth Systems http://www.sustainableregionalaustr
alia.com.au/images/projects/Alterna
tive_Kyabram_Preliminary_Feasibili
ty_Report_May_2013__Appendices
.pdf 

LCOE models: A comparison of 
the theoretical frameworks and 
key assumptions 

Prof John Foster, Dr Liam Wagner and 
Alexandra Bratanova 

http://www.uq.edu.au/eemg/docs/w
orkingpapers/2014-4.pdf 

South Australian fuel and 
technology report-2014 

Australian Energy Market Operator http://www.aemo.com.au/Electricity/
Planning/South-Australian-
Advisory-Functions/South-
Australian-Fuel-and-Technology-
Report 

Asia-Pacific Alternative  
Energy Assessment-2014 

Bureau of Resources and Energy 
Economics 

http://www.bree.gov.au/publications
/2014 
 

Clean Energy Australia-Report 
2013 

Clean Energy Council 2013 http://www.cleanenergycouncil.org.
au/policy-advocacy/reports/clean-
energy-australia-report.html 

 

Five major alternative energy sources were identified as feasible for the Tatura region: 

 solar energy 

 bio energy 

 hydro energy 

 geo energy  

 wind energy 

http://www.bree.gov.au/publications/2012
http://www.bree.gov.au/publications/2012
http://www.science.org.au/sites/default/files/user-content/ausrenewableenergyfuture.pdf
http://www.science.org.au/sites/default/files/user-content/ausrenewableenergyfuture.pdf
http://www.science.org.au/sites/default/files/user-content/ausrenewableenergyfuture.pdf
http://www.science.org.au/sites/default/files/user-content/ausrenewableenergyfuture.pdf
http://www.energy.unimelb.edu.au/
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Murchison_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Murchison_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Murchison_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Murchison_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Murchison_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Kyabram_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Kyabram_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Kyabram_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Kyabram_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.sustainableregionalaustralia.com.au/images/projects/Renewable_Kyabram_Preliminary_Feasibility_Report_May_2013__Appendices.pdf
http://www.uq.edu.au/eemg/docs/workingpapers/2014-4.pdf
http://www.uq.edu.au/eemg/docs/workingpapers/2014-4.pdf
http://www.bree.gov.au/publications/2014
http://www.bree.gov.au/publications/2014
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1.1 Bio energy 
 

Alternative 
technology  

Bio Energy Relative rating 
(if applicable) 

Description  Bioenergy is a form of alternative energy derived from biomass (organic 
materials) to generate electricity and heat and to produce liquid fuels for 
transport. 

 The proportion of biomass potentially available for bioenergy is 
dependent on a wide range of factors such as feedstock prices, 
seasonal availability and the relative value of biomass for the 
production of other commodities. 

 

World/Australia/ 
Victoria perspective 

 Bioenergy represents around 10% of the world’s primary energy 
consumption. 

 Current global bioenergy resources used for generating electricity and 
heat are dominated by forestry and agriculture residues and organic 
waste streams. A small proportion of sugar, grain and vegetable oil 
crops are used for biofuel production. 

 Currently Australia’s bioenergy use for generating heat and electricity is 
sourced mainly from bagasse  
(sugarcane residue), and capture of gas from landfill and sewage 
facilities. 

 There is potential to expand Australia’s bioenergy sector with increased 
utilisation of wood residues from plantations and forests, waste streams 
and non-edible biomass. 

 

Maturity  Developing technology that has been proven to be commercially viable 
and comparable to traditional sources of generation, especially if supply 
sources are close to generation or can be accessed cost affectively. 

5 

Base load ability  Assuming constant reliable source of supply, bio energy provides a 
solid base load of energy generation. 

7 

Technology 
capacity efficiency 

 Larger plants (>50MW) high efficiencies can be achieved at a low cost. 
Collected feed-in fuels are advised for these plants 

 Mid-size plants (10-50MW) plants have moderate efficiencies with 
moderate costs. Residue fuels are advised for these and small-sized 
plants. 

 Small-sized plants (<10MW) have lower efficiencies and higher 
generation costs and best deployed in combined heat and power mode. 

 Typically bioenergy provides 70% capacity factor. 

7 

LCOE cost  Bioenergy is potentially able to offer a high load factor, and a two year 
energy payback timeframe. 

 Cost competitiveness of bioenergy is highly dependent on the supply 
and cost of available feed-in resources. The main cost variable is with 
the cost of supply of feed-in materials which can attribute up to 40% of 
lifecycle costs. 

 It becomes a competitive alternative in situations where cheap or 
“negative-cost” residues or wastes are available and used on site. 

 The BREE report (2013) suggests a LCOE costs for bio energy to 
range from between A$90-120/MWh depending on the technology 
used. 
-This figure is supported by other reports which suggest a minimum 
LCOE of A$100/MWh. 

 The Solar City Murchison study reports a LCOE of between A$337-388 
MWh, but it assumes significant transport and feed-in cost: 

o The report does not consider onsite or diversion strategy 
where plants are sited at biofuel locations or selected feed-in 
materials are sent to the plant rather than land-fill.  

7 
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Alternative 
technology  

Bio Energy Relative rating 
(if applicable) 

o If this is possible it is thought that this would significantly 
reduce the LCOE for bio energy. 

Scalability  There is strong potential to scale up bio energy technology to meet 
demand, depending on availability of land and source of feed-in stock. 
Potential options exist to scale up multiple plants at one large site or the 
creation of multiple smaller sites to reduce potential feed-in costs. This 
requires further assessment on the right mix of available feed-in 
materials, technologies available, available site space and supply chain 
costs. 

7 

Transferability  There is a strong potential to transfer technology solution to other 
districts and regions, depending on source of supply of suitable waste 
and transport required. 

7 

Environment  Bio energy offers the potential for considerable environmental benefits. 
At the same time, good management of the resource is needed to 
ensure that issues associated with use of land and water resources are 
avoided. 

 Properly managed, bio energy reduces other environmental issues 
such as land fill and resulting Co2 at the same time generating a usable 
source of energy. 

 There is the risk of improperly managed site affecting surrounding 
neighborhood with obnoxious smells.  

8 

Implementation 
timeframe 

 Relative to other alternative energy technologies, bio energy is 
relatively quick to implement, especially if coupled with main gas 
supply. Extensive supply-chain related work would be required to 
identify and build cost effective supply of bio material feed-in stock. 

6 

Source of Supply  Variable source of supply can be utilised as feedstock for bio energy 
transport related costs for source of supply can be up to 40% of the 
lifecycle costs of a bio energy plant.  

9 

Location  Significant opportunity to target potential feed-in materials for bio 
generation in the Tatura region. 

 Existing knowledge in the area with existing bio plants (GVW/Diamond 
Energy). 

 Potentially sufficient area to setup new plant or scale up existing plant. 

 Number of industries available to produce potential feed-in source of 
supply, but would depend on opportunity cost from diversion from other 
uses. 

 A Biomass survey64 completed in 2011 states that the most significant 
types of waste biomass from industry within the region are likely to be: 
 

o bio solids, manures and other organic sludge generated from 
wastewater treatment plants, intensive livestock production 
and some food production 

o garden, timber and food organics from urban areas 
o solid organics from food processing industries, including skin 

pulps and seeds/pits 

8 

                                       
64 Blue Environment for Resource GV, 2011, Resource GV-BIOMASS Survey, Resource GV and Regional 

Development Victoria 
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Alternative 
technology  

Bio Energy Relative rating 
(if applicable) 

o grain waste from grain storage and handling bunkers and 
facilities 

o automotive tyres and residues from recycling facilities. 

Government 
support 

 Strong government support for bio energy technology. 

 Five projects completed in 2012 as part of the second generation bio 
fuel R&D. 

 ARENA provides grant funding to selected projects to advance Bio 
technology to commercialisation. 

8 

Strengths  Bio energy can easily be integrated with conventional energy. 

 Cheap technology with a quick payback period, especially if low cost of 
feed-in materials. 

 Depending on price point biomass can be diverted to bio fuels or 
electricity generation. 

 Depending on technology used might be able to connect to gas supply 
network for back-up. 

 Waste and residue input does not require significant energy input and 
generally has lower greenhouse emissions when compared to energy 
crops. 

 

Weaknesses  Sufficient feed-in stock to support short-medium term market. Unsure 
for longer term perspective. 

 Assessment assumes potential available waste supply is not already 
diverted for other uses. 

 Reliant on potentially long feed-in supply chain that needs to be well 
set-up and managed. 

 Limited availability of feed-in stocks for first generation technology. 
o More alternatives exist with second generation bio 

technology. 

 

Opportunities  The potential bioenergy resources in Australia are large and diverse. 
Unused bio mass residues and wastes are a significant under exploited 
resource 

 Commercialisation of second generation (advanced) technologies will 
result in a greater availability of non-edible biomass, reducing the risk of 
adverse environmental and social impacts. 

 Potential to also use bio fuels to offset transport costs if sufficient 
capacity exists. 

 Potential to piggyback bio generation on the back of waste disposal to 
reduce cost of feed-in materials. Would also contribute to minimising 
waste going to landfill and reduce CO2 emissions. 

  Depending on technology used, potentially connect bio to gas network 
as alternative or short term solution while building bio supply chain. 

 Second Generation Biotechnology moving into development phase, 
which offers greater efficiencies and reduced costs. 

 Third generation bio technology still in R&D phase. 

 Opportunity for NFP group to organise supply chain of available feed-in 
materials. 

 

Threats  Reliant on efficient and cost effective feed-in supply chain that 
potentially includes multiple stakeholders. Currently available feed-in 
materials may be diverted to other higher value uses over time or start 
to rise in cost if suppliers believe there is additional value associated 
with the waste stream. 

 There are significant technology and financial risks associated with 
technology options.  
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Alternative 
technology  

Bio Energy Relative rating 
(if applicable) 

 A detailed analysis of the technology options matching the primary and 
secondary energy technologies with the feedstock is required to 
minimise potential risk. 

 There is the need to have many stakeholders working together to drive 
efficiencies of supply to Bio plant. This can take some time and some 
risks as one stakeholder may affect overall supply. 

 Potential issues with over supply of feed-in materials that might start to 
rot or cause smells. 

Other comments  A number of bio sites exist locally, in Victoria and Australia that could 
be leveraged for information. 
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1.2 Solar energy 
 

Alternative 
technology  

Solar Energy Relative rating 
(if applicable) 

Description  Solar power is electricity derived from the energy in sunlight.  

 Electricity can be generated from solar energy either by converting it 
directly to electricity with photovoltaic (PV) cells or by directly utilising 
solar thermal energy which can then be converted to electricity via 
conventional thermal power processes. 

 Solar is the most abundant energy resource on the earth and may 
potentially be used in most regions of the world. 

 Some energy solutions include the use of energy storage solutions to 
store generated energy when generation is not possible such as at 
night or on cloudy days. 

 

World/Australia/ 
Victoria perspective 

 Globally, solar currently has only a small share of energy production, 
despite large resource base, but projected to grow substantially to 
2050. 

 In Australia, sufficient supply and strength to exceed current energy 
consumption roughly 10,000 times over and 500 times consumption for 
appropriate locations near existing energy transmission lines: 

o 2013 Solar represented 0.2 % of Australia's total primary 
energy and 11% generated from alternative energies. 

o Solar thermal water predominates the form of energy use to 
date. 

o Victoria has the highest growth rate of solar use. 
o Between 200-2012 solar energy grew an average 23% per 

year but since then has declined due to changes in 
government policy, rebates and feed in tariffs. 

o Within Australia in 2013 there are approximately 1,250,000 
installations. 

 

Maturity  Extensive research and development (R&D) is taking place to improve 
efficiency, implementation costs and the ongoing lifecycle cost of 
ownership for the technology 

7 

Base load ability  Limited base load ability due to dependency on weather and seasonal 
variation and darkness. Some solutions couple solar technology with 
energy storage, but while increasing stable base load ability this 
increases additional costs. 

6 

Technology 
capacity efficiency 

 PV Based - 21% 

 Solar thermal - 23-42% 

 Solar combined cycle - 83% 

5 

LCOE cost  Solar PV ongoing substantial reduction of lifecycle costs. 

 BREE 2012 estimates LCOE for solar thermal between A$390-402 
MWh and PV solar A$212-344 MWh. 

 The Solar City Murchison report suggests a LCOE cost for either a 1.6 
or 5MW PV Plant to be (2013) A$277/MWh with a payback of between 
14-21 years depending on if energy supply is sold to customers. 

6 

Scalability  Strong potential to scale up technology to meet demand, depending on 
availability of land. 

9 

Transferability  There is a strong potential to transfer technology solution to other 
districts and regions, depending on source of supply. 

7 
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Alternative 
technology  

Solar Energy Relative rating 
(if applicable) 

Environment  Overall environmental impact is minimal and covers the cost and 
shipment of solar technology and opportunity cost of single use of land. 
Some solutions mount solar solutions to existing structures such as 
factory buildings. 

6 

Implementation 
timeframe 

 Relative to other alternative technologies solar has a short time-frame 
to implement and commission solution. 

6 

Source of supply  Source of supply is an adequate supply of sun. 

 Australia has the highest solar radiation per square metre of any 
content. 

 All of Australia's energy needs could be supplied by solar energy alone. 

7 

Location  According to the Murchison Report, the district receives approximately 
1,809kW per metre squared annually. 

 The Region has strong knowledge and experience of PV, through 
GVCE’s contributions, that can be leveraged to meet Tatura's demand. 

8 

Government 
support 

 Current strong State/Local government support for solar R&D and 
deployment of solar solutions but future suggests further reduction of 
feed-in tariffs. 

5 

Strengths  Most abundant source of energy available. 

 Sufficient knowledge exists world-wide, in Australia and locally to build 
and maintain solar farm. Ability to also leverage local knowledge. 

 Solar PV is well suited for off-grid/remote supply of energy. 

 Due to strong demand, costs have continued and are expected to fall 
further over the short-medium period. 

 Storage systems technology is improving while costs are falling.  

 Stand-alone PV systems can be installed close to demand sources, 
overcoming issues and costs of transmission and distribution of energy. 

 

Weaknesses  Solar radiation is an intermittent source; it is subject to significant 
seasonal and day-to-day variability and without storage unavailable at 
night. 

 In the short term solar energy may find it difficult to compete 
commercially with other forms of energy for electricity generation and 
will remain so until the cost is comparable with other alternative energy 
technologies. 

 High investment costs currently represent a barrier to more widespread 
use of solar energy. 

 

Opportunities  Tatura has large areas of land it could utilise if solar was incorporated 
into meeting required demand.  

 Potential opportunity with Goulburn Murray Water (GMW) placing PV 
solar on its waterways to improve efficiency 

 

Threats  Reducing Grid feed-in amounts and minimizing the reduce the business 
case 

 Changes to energy regulatory framework that reduces incentives to 
connect to solar PV to the grid.  

 

Other comments  Solar technology is a strong potential for ongoing consideration for 
Tatura 
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1.3 Hydro energy 
 

Alternative 
technology  

Hydro energy Relative rating 
(if applicable) 

Description  Hydro energy is the energy taken from falling water from reservoirs or 
flowing water from rivers, streams or waterfalls (run-of-river) and is 
converted to electricity via water turbines. 

 The pressure of the flowing water on the turbine blades causes the shaft to 
rotate and the rotating shaft drives an electrical generator which converts 
the motion of the shaft into hydroelectricity.  

 Most commonly, water is dammed and the flow of water out of the dam to 
drive the turbines is controlled by the opening or closing of sluices, gates or 
pipes. 

 Hydro size definition is usually: 
o Large: 10MW> 
o Small: 100KW<10MW 
o Micro: 5<100KW 
o Pico: <5KW  

 

World/Australia/ 
Victoria 
perspective 

 In 2010 hydro power produced 16% of the world’s electricity production and 
85% of global alternative electricity.  

 Substantial global future growth, with China forecasted to utilise greatest 
degree of growth. 

 Australia’s dry environment limits the number of opportunities for large 
hydroelectricity plants. 

 Australia has 124 operating hydroelectricity plants with installed capacity of 
about 8,500 MW. 

 Potential for future development in Australia for large new operations is 
limited. Opportunities to improve capacity at current plants exist. 

 Opportunities exist for Australian based small-scale hydroelectricity 
developments. 

 In Australia virtually all hydroelectricity is produced by energy plants at 
water storages created by dams in major river valleys. 

 

Maturity  Most advanced and mature electricity generation technology that has been 
used in some form since the 19th century. 

 Smaller scale hydro power (100KW<10MW) plants are still in early 
developmental stages in Australia. But expected to be main source of 
growth in coming decades. 

 There is mature overseas experience with micro and small hydro. 

 Technology is expected to be overtaken by other alternative energy 
sources. 

7 

Base load ability  Hydro power provides a good consistent source of base load energy, 
dependent on water falls. Provides the ability to store energy for when 
required. 

8 

Technology 
capacity 
efficiency 

 Very high technology capacity efficiency of between 60-80% 8 

LCOE Cost  Large variable costs that depend on location environment and technology 
utilised. 

 Potential relative high start-up costs and long lead-times in building new 
plant. Assuming that building the plant on existing dam infrastructure, 
however, .this cost can be dramatically reduced if retrofitting existing 
infrastructure such as dams. 

9 
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Alternative 
technology  

Hydro energy Relative rating 
(if applicable) 

 Hydro power has low operating costs depending on existing infrastructure in 
place and technology used. 

 The Solar City Murchison study suggests a high level LCOE cost based on 
20 years of 157MWh with a payback period of 12.5 years. 

o  This figure needs to be validated with further detail and potential 
option of selling to customers directly to reduce the payback 
period to 8 years. 

o A potentially similar sized project in NSW was completed in 2002 
at $6.5M to supply 10GWh per year. 

 The 2010 CSIRO report suggests an average LCOE of around (2009) 
A$120/MWh for new installation and (2009) $50MWh for retrofit of existing 
Infrastructure. 

 LCOE for retrofitting smaller plants should be less that new installation 
assuming appropriate preexisting infrastructure, 

 

Scalability  The level of scalability for hydro energy is dependent on source of supply 
and technology used. 

3 

Transferability  The level of transferability is based on location of source of supply. 3 

Environment  Based on current research, hydro technology has a low environment 
impact, especially if retrofitting current damming infrastructure. Where 
retrofitting causes little additional damage. 

 Some studies suggest downstream issues with regulating supply of water to 
environment. 

 Considered a low carbon emissions technology. 

 ARENA is currently undergoing study to better understand the impact of 
dams on downstream environment. 

o Problems include the introduction of cold water to existing 
streams and the impact that has on marine life. Also the impact of 
changed water levels on bank vegetation and wildlife. 

 Run-of-river hydro energy plants and micro-plants have a smaller 
environment footprint than large-scale storage reservoirs. 

8 

Implementation 
timeframe 

 Relative short start-up time-frames, especially if retrofitting and close to grid 
connection. 

 The BREE Report suggests 1-6 year start-up timeframe for mini hydro 
plant. The large variable is due to planning and design delays that are 
typically experienced with local Government departments. 

7 

Source of supply  Main source of supply is an adequate water supply and suitable head (fall) 
distance to generate turbines. 

 Indicative minimum height of fall is between 3-4 metres, but depends on 
technology used.  

7 

Location  The Solar City Murchison report suggests that a number of sites in the area 
that might be investigated further as a potential site for a hydro plant. 

 Based on the Solar City Murchison report, initial high level estimates 
suggest comparable environment in the Tatura region with a recently 
completed hydro plant in NSW called “the drop” and that a similar set-up 
could produce up to 8,400MWh of energy a year for a 2.1MWe plant. 

 Goulburn-Murray Water (GMW) has completed a feasibility study on nearby 
reservoirs and weirs, but this report was not available at the submission of 
this study. It would be advantageous to have access to this report to further 

4 
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Alternative 
technology  

Hydro energy Relative rating 
(if applicable) 

validate the feasibility of incorporating Hydro as a source of supply for the 
region.  

 Additional investigation into water flows in the area need to be conducted to 
ensure sufficient constant supply of water to feed an installed generator. 

Government 
support 

 Currently there does not seem to be much government support for smaller 
hydro plants in comparison to other alternative technologies. 

3 

Strengths  It is the most mature alternative energy technology available. 

 The technology provides cost effective operational costs over long period of 
time. 

 There is strong potential for small scale hydroelectricity developments in 
Australia. 

 Relative quick start-up timeframe and reliable source of energy, especially if 
retrofitting current infrastructure. 

 Hydro energy is a relative simple and highly efficient process. 

 Smaller plants have the advantage of lower water requirements and a 
smaller environmental impact those larger schemes. 

 The technology has a long lifetime period of over 50 years with minimal 
maintenance requirements. 

 It has been reported that GMW is investigating hydro generation within the 
area. 

 GMW has a strong capability in Hydro having a number of large hydro 
plants operating in other parts of their operations. 

 

Weaknesses  The use of hydro energy is constrained by degree of water supply required 
for irrigation and potential conflicting demands. 

 Many potential sources for hydro are distant from transmission/distribution 
grids, which may mean additional infrastructure may be required to link 
energy generation to supply and consumption. For Tatura this distant from 
the dam heads needs to be factored in within a business case. 

 Available energy is dependent on drought and resulting degree of water in-
flows. 

 Small-scale systems have encountered delays and difficulties in obtaining 
environmental approval. 

 For Australia there is the perspective that technology will be taken over by 
other technologies into the future (ie wind). 

 

Opportunities  Available cost-effective technology that can provide a consistent base load 
power to a region. 

 There appears to be a number of sites around the area suitable for hydro 
power but this needs further investigations. 

 GMW is reported to be investigating Hydro power generation. 

 GMW has strong investment in large Hydro in other areas of their 
operations. 

 

Threats  Environmental changes may reduce supply of available water to run Hydro 
power station. 

 GMW may have other plans in developing local hydro. 

 Impact of ongoing environmental changes in Victoria may limit degree of 
power available. 

 GMW may not want to develop hydro to meet Tatura requirements and 
have alternative uses for generated supply. 
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Alternative 
technology  

Hydro energy Relative rating 
(if applicable) 

Other comments  Hydro power is expected to be taken over by wind as the leading alternative 
source of electricity generation in the next few decades as part of 
Australia’s portfolio of energy generating assets. 
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1.4 Wind energy 
 

Alternative 
Technology  

Wind Relative rating 
(if applicable) 

Description  Wind power harnesses flowing air to drive wind turbine blades which then 
drive a generating unit.  

 In typical large-scale applications, the output from several generating units 
is aggregated for connection into an electricity grid and the generation plant 
collectively is termed a wind farm. 

 The windiest areas are typically coastal regions of continents at mid to high 
latitudes. 

 Local topography and other variability in the local terrain such as surface 
roughness exert a major influence on wind speed and wind variability. 

 Wind turbines superficially have not changed much for decades; however, 
the turbines (eg blades, tower and rotor) have become bigger as well as 
smarter with new blade designs and the ability to throttle wind gusts for 
peak generation. 

 

World/Australia/ 
Victoria 
perspective 

 The world’s wind energy resource over land and near shore is estimated to 
be around 80,000 gigawatts. 

 Wind electricity generation is the fastest growing energy source, increasing 
at an average annual rate of nearly 27.3% between 2000 and 2010. 

 Australia has some of the world’s best wind resources along its south-
western, southern and south-eastern margins. 
-In 2012, Australia had 1386 operating wind turbines across 61 wind farms 
with a total installed capacity of 
2,564.3 MW.  

 The total installed capacity of wind power has grown by an average of 35% 
per year over the past five years.  

 It is the fastest growing alternative energy source for electricity generation 
in Australia, increasing at an average annual rate of 35.9% between 1999–
2000 and 2011–12. 

 It is likely Australia will reach a high level of wind electricity generation in 
the next few decades. 

 

Maturity  Wind energy is a proven and mature technology with low operating costs. 

 Fastest growing alternative energy technology being implemented in 
Australia. 

 The current/future trend is for costs to decline and efficiencies improve. 

8 

Base load ability  Wind intermittency and variability of wind energy can be problematic in the 
creation of base load energy. 

5 

Technology 
capacity 
efficiency 

 According to BREE and other referenced reports, capacity factor for wind 
energy is typically around 20-45%. 

 New wind turbine technology has the ability to generate closer to 50% at 
lower wind speed than traditional technology.  

5 

LCOE cost  Most significant cost of wind energy is the cost is the capital in setting up 
the plant. Can comprise of up to 80% of lifetime costs. 

 Increasing size of farms indicative of more efficiencies that are gained 
through larger economies of scale. 

 BREE LCOE is reported to be (2012) A$116/MWh for onshore wind 
technology and A$194/MWh for offshore wind generation. 

 Other referenced reports LCOE as (2014) A$99/MWh for large generation 
plants. 

 The Solar City Kyabram Report suggests a LCOE of a 6MW wind 
generation plant to be (2013) A$161 per MWh over the project life with a 
payback period of 12.6 years.  

o It assumes the higher cost to attributed to the smaller scale of the 

6 
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Alternative 
Technology  

Wind Relative rating 
(if applicable) 

proposed farm not bring able to take advantages of economies of 
scale that can drive down the LCOE costs. 

o The study also states that the LCOE could drop to $150MWh with 
a payback of 8 years if energy produced is sold to customers at 
retail rates. 

Scalability  Wind energy provides a strong ability to scale up energy generation to meet 
rising demand. 

6 

Transferability  The degree of transferability is dependent on local geography and access 
to wind. 

5 

Environment  It is recognised as an alternative technology that is low in emissions. 

 There are some community concerns on environmental impact and 
radiation. 

 There has been little research into bird/bat collision with rotor blades but 
research undertaken suggests low fatality rate. 

 Potential secondary environmental impact with roads being required to 
access prime locations on top of mountains. 

o Some community concern over aesthetics of wind farms 
o Some community concern over health concerns.  

 Recent studies (2012) have concluded that there is no 
evidence of negative health impact with the introduction 
of wind farms.  

7 

Implementation 
timeframe 

 Relatively short time period to implement technology, depending on size, 
land availability and distance to the grid. 

6 

Source of supply  Wind is source of supply and dependent on weather patterns in the area. 7 

Location  The wind databases for the region were reported on within the Solar City 
Kyabram Report with a wind speed for Tatura to be shown to average 5.2 
m/s over a two year period. This would suggest low efficiency in 
implementing technology in the region. 

o The report suggests that by using newer technology it would have 
the potential to generate roughly 8545 MWh a year. 

 It is unsure if suitable land is available to site a wind farm. The Solar City 
Kyabram study suggests that little suitable land is available for such a site 
in the region. 

4 

Government 
support 

 Traditionally there is overall strong government support with many initiatives 
being funded. 

 The Victorian Government has recently introduced some of the toughest 
wind farm regulations which have reduced investment in wind energy. 

3 

Strengths  Compared with many other alternative technologies, it is a proven 
technology that is relatively straightforward to build and commission. 

 Long lifecycle can be expected from the technologies. 

 Once commissioned wind turbine operating costs are expected to be 
minimal. 

 



TATURA ENERGY OPPORTUNITY STUDY  

Final Report  Page 108 

Alternative 
Technology  

Wind Relative rating 
(if applicable) 

Weaknesses  Grid constraints—lack of capacity or availability—may limit the growth of 
wind energy in some areas that have good wind resources. In such areas, 
upgrades and extensions to the current grid may be needed to 
accommodate significant further wind energy development. 

 Wind energy needs to be consumed prior to other more consistent energy 
generation being dispatched.  

 Intermittency and variability of wind energy can be problematic in the 
creation of base load energy. 

 There is some public resistance to wind farms. 

 Within Tatura region there maybe difficulty to find an appropriate site to 
locate wind turbine. 

 Many prime locations are located at distance to available transmission 
network. 

 

Opportunities  Great potential to use along with other strong base load energy such as 
hydro or bio generation for management of peak demand. 

 

Threats  Community may not endorse the use of wind farms due to health and 
environmental concerns 

 

Other comments  First community wind farm (Hepburn Wind Farm) is located near Daylesford 
generating 12.2 MWh per year. 
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1.5 Geo thermal energy 
 

Alternative 
technology  

Geo thermal energy Relative rating 
(if applicable) 

Description  Most common technology used for the creation of energy is geo 
thermal  

 Process of creation of energy and heat derived from deep wells 
in the earth. 

 The process works best when the substrate rock 
(approximately 5 kilometers deep) has been heated to over 250 
degrees Celsius. 

 Most often re-circulated water is run through pipes down to 
faults or fracture networks to create steam to run turbines that 
generate electricity or direct use applications. 

 Geo Exchange is also considered a geothermal solution for the 
heating of residential and commercial buildings offsetting the 
consumption of electricity:  

 Rather than sinking deep holes as with energy production, 
shallower holes or ditches are dug, and along with the use of 
ground source heat pump, manages the heating and cooling of 
buildings. In winter, the heat pumps extracts heat from water 
circulating in ground loops and delivers it to a building. In 
summer, the reverse happens with the heat pumps extracting 
excess heat from the building and dumping it to the ground 

There are three basic requirements for a geo energy: 
1. A persistent heat source (or sink) 
2. A heat transfer and transport medium (usually water and/or 

steam) 
3. Sufficient permeability/ transportability within the buried 

geothermal reservoir for the fluid to be able to pass 
through and gain (or lose) heat. 

 

World/Australia/ 
Victoria perspective 

 Geothermal is used in many countries for electricity generation and 
direct-use applications such as food drying, and Geo exchange for 
domestic and commercial heat production. 

 In 2010, 28 countries were generating electricity from geothermal 
energy. 

 Geothermal accounted for 0.5% of total primary consumption in 
2010. 

 In Australia Geo thermal and exchange are mostly still in the 
exploration and feasibility stages with only a few pilot plants being 
commissioned. 

 There are only 2 operational plants at the end of 2013. 

 

Maturity  Considered a mature and stable technology in other parts of the 
world 

 It is a technology that has been used for over 100 years around the 
world and with plants running for more than 20 years. 

 In Australia mostly still in the exploration and feasibility stage.  
o A number of pilot Geo exchange sites exist around 

Melbourne for ongoing testing and evaluation. 

4 

Base load ability  Geo thermal power plants can provide base-load capacity 24 hours 
a day and have very high long-term availability and high capacity 
factors. 

 Geo exchange provides a potential cost effective baseload heating 
and cooling solution that may be supplemented by other traditional 
and alternative heating and cooling sources to reach required 
temperatures. 

10 
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Alternative 
technology  

Geo thermal energy Relative rating 
(if applicable) 

Technology 
capacity efficiency 

 Referenced reports suggest typically an 83% capacity factor for Geo 
thermal solutions. 

8 

LCOE Cost 
(Lifecycle Costs of 
Energy) 

 Major cost is in the exploration of sources and drilling of sinkholes to 
heat sources and construction (70-80%). 

 To date technology has not proven economically viable against 
established energy sources. 

 Additional potential costs of connecting remote plants to the grid. 

 Reported minimum LCOE of between A$137 and A$189/MWh 
depending on technology selected. 

 There have been no indicative costs available for the commissioning 
and running of geo exchange units, but indicative conversations with 
experts suggest lower than geo thermal for energy65. 

3 

Scalability  Potential strong ability to scale up by sinking additional wells and 
turbines. 

 For geo exchange building additional scale would require additional 
heat pump capacity and ensuring sufficient length of buried pipe to 
ensure adequate heating/cooling generation 

5 

Transferability  Difficult to easily replicate solution to other regions as solution is 
location dependent and success of sinkholes. 

 For geo exchange very transferable technology as not dependent on 
deep high temperature heat wells. Rather it relies on the constant 
ground temperature. 

3 

Environment  Geo thermal is one of the cleanest and reliable sources of 
alternative energy.  

 There are effectively no Greenhouse gasses, emissions, minimal 
waste bi-products, or other pollutants. 

 For deep geo thermal solution there are some minor concerns on 
the effects of tapping into the earth’s core to such depths but no 
studies conducted to dare are able to conclusively validate these 
concerns either way. 

8 

Implementation 
timeframe 

 Depending on land access relative quick implementation cycle. 4 

Source of supply  Geo thermal requires feasible ground temperature at economical 
depths to be commercially viable. This would mean access to 
suitably high temperatures within 1500 metres of the earth’s surface. 

3 

Location  Within Tatura region only limited surveys have been completed. The 
following is based on this limited data set: 

o It appears that there is not sufficient geo thermal energy 
present to adequately supply a geo thermal plant in the 
Tatura area for energy.  

o The Murchison Study reports that based on temperatures 
of between 50-60 degree at 1,500 metres and that geo 
thermal would be an uneconomical source of alternative 
energy for Murchison (Tatura) area. 

2 

                                       
65 Based on Discussions and correspondence with Professor Ian Johnston, Golder Associates Chair of Geotechnical Engineering, Department of 

Infrastructure Engineering, University of Melbourne 
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Alternative 
technology  

Geo thermal energy Relative rating 
(if applicable) 

o Consideration should be made for using technology to 
offset electricity demand through direct use applications 
such as heating/cooling, crop drying, greenhouse etc.  

o This would require a cost/benefit assessment to ensure 
commercially viable. 

Government 
support 

 Australian Government has supported geo thermal energy through 
the Alternative Energy Demonstration Program and Geothermal 
Drilling Program. 

 As of 2012, an Immediate Tax Deduction was available through the 
Australian Government. 

3 

Strengths  Long lifecycle with low maintenance repairs and operation costs. 

 Environmental friendly with one of the lowest life cycle C02 emission 
profiles of any power generation technology with minimum of waste 
and pollutants. 

 The largest direct applications of geothermal are in the form of geo 
exchange with, industrial applications and space heating and 
cooling. 

 Geo thermal plants use relatively little land in most cases. 

 

Weaknesses  For geo thermal energy production most of the locations are located 
a long distances from transmission and distribution networks and 
load centres. 

 Limited Australian maturity of technology and geothermal energy 
information. 

 All of the component technologies required for utilising Australia’s 
geothermal energy have been demonstrated 
here or overseas—the challenge remains to demonstrate power 
production or direct-use reliably for sufficiently 
long periods of time (20+ years) at a competitive price. 

 Electricity generation from geothermal energy has a low heat-to-
electricity conversion efficiency compared 
with many other sources of electricity generation. 

 Currently in Australia drilling of suitable holes is prohibitively 
expensive and high risk. 

 

Opportunities  Potential to investigate the use of geothermal technology (Geo 
exchange) to offset energy demand through direct-use applications 
such as drying of product or home/office heating. 

 

Threats  High cost of establishment and return on Investment demands for 
geo thermal may limit practical implementation. 

 Geo exchange may provide a stronger business case outcome, but 
figures were not made available for this study. 

 Current technology and local conditions suggest that the 
construction of plants may not be commercially viable against other 
energy producing technologies. 

 Considered early innovation cycle in Australia 

 

Other comments  There is a current geothermal plant operating in Geelong that was 
developed by Greenearth Energy. 

 Typically high cost of drilling of geothermal holes with estimated low 
heat of ground temperature may limit feasibility of augmenting 
power use for direct application. 
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2. Energy source evaluation  

 

A relative rating for each perspective was undertaken by the consultants and GVCE to 
recommend the most feasible alternative energies for future focus and ongoing 

investigation. The criteria for evaluation were established through facilitation with the 
study group. 
 

A score was given to each aspect of alternative energy resource option. The following 
table shows comparisons of the benefit of the energy sources according to the needs 

of the Tatura community. 
 

Technology Geo energy Solar energy Bio energy 
Hydro energy 

(smaller-retrofit) 
Wind energy 

Technology 
maturity 

2 7 5 7 8 

Base load ability 10 6 7 8 5 

Technology 
capacity 
efficiency 

8 5 7 8 5 

LCOE cost 3 6 7 9 6 

Scalability 5 9 7 3 6 

Transferability 3 7 7 3 5 

Environment 8 6 8 8 7 

Implementation 
timeframe 

4 6 6 7 6 

Source of supply 3 7 9 7 7 

Location 2 8 8 4 4 

Government 
support 

3 5 8 4 3 

Total 51 72 79 68 62 

 
Rating scores: 
 
 1-3=relative low fit 
 4-7=relative medium fit 
 8-1010=relative strong fit 

 

Based on this assessment the three alternative energies that should be investigated 
further for Tatura are: 

 
 bio energy 
 solar energy 

 mini hydro 
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It is important to note that, with each technology and their associated strengths and 

weaknesses, not one technology selection will likely suffice the complete needs of the 
Tatura community and that a portfolio perspective should be considered as the most 

pragmatic approach. In this approach all three technologies could be further 
investigated and potentially implemented to provide consistent, reliable source of 

power to the community. 
 
Of these three options above, hydro power is still debatable and is based on a 

reported feasibility assessment undertaken by Murray Goulburn Water, which was not 
provided at the time of writing of this study. Hydro power, however, is still worth 

pursuing as a possible alternative. The average cost of hydro power over the lifecycle 
is seen as potentially cost competitive to traditional energy sources (ie coal). This cost 
can be further reduced by retrofitting existing structures. Hydro power also provides a 

very constant, reliable base load of energy that, within a portfolio approach, could 
provide an ongoing base load of energy while other technologies assist with peak 

demand. 
 

 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

Figure 466 illustrates that bio mass can also be cost competitive, especially if supply 

chain costs of feed-in materials, which can be as much as 40% of operational costs, 

can be kept to the minimum. With an abundant supply of potential feed-in stock, 

Tatura has great potential for the implementation of bio generation within the area. 

Although solar is seen as high, costs since this graph was created have dropped 

dramatically. 

  

                                       
66 http://home-designs-wallpaper.blogspot.com.au/2013/11/cost-of-alternative-energy-sources.html 

Figure 4: Cost-of-alternative-energy 
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3. Energy storage 
 

Energy storage is an alternative that should also be considered along with the choice 

of alternative energy technologies for the Tatura region. The incorporation of storage 

will assist in levelling out the typical generation peaks and troughs usually associated 

with alternative energies such as solar, extending the duration of benefits associated 

with high generation periods. A number of alternatives exist depending on the time 

duration required to store energy and the system power rating required67 (Figure 5). 

It is not within the scope for this study to examine each and every technology that 

might be suitable to meet Tatura’s energy requirements. The energy storage industry 

is currently very dynamic with many changes and advances and any research 

undertaken today would be quickly out of date from a technological and cost 

perspective. 

Figure 5: Energy storage technologies (ITM Power) 

According to the USA’s Department of Energy Grid Energy Storage White Paper 

(2013), there remain four challenges that need to be addressed to enable more 

widespread deployment of energy storage. These are: 

 cost competitiveness of storage technologies including the manufacture, 

installation and grid connection 
 validated reliability and safety 
 equitable regulatory environment 

 industry acceptance 
 

The same study also mentions another potential barrier as industry standards for grid 
storage are in their infancy with limited desire for traditional power companies to 
connect energy storage systems to established grids.  

                                       
67 ITM Power (2012), Energy storage technologies  
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Technology Percentage 
Solar 56% 
Wind 32% 
Biomass 10% 
Hydro 2% 

 

Appendix 2: Community based energy groups   
 

Although an established number of community based energy groups exist around the 
world, in Australia the sector is a relative young but growing with increasing interest 

with the successful implementation of Australia’s first wind co-operative, Hepburn 
Community Wind Park in Victoria, which become operational in 2011, and, more 
recently, the Denmark Community Wind Farm in Western Australia68. Currently (as at 

June 2014) there are more than ten operating community based energy projects and 
approximately sixty in development within Australia69.  Based on available literature70, 

the focus of many of these groups and their objectives is to specifically create a 
community owned generation of alternative energy. A number of Australian based 
community energy support groups are emerging to support local groups to see their 

visions achieved. These groups include Embark, Community Power Agency and c4ce.  
 

As of June 201371, the percentage of technologies being employed as part of 
community projects in development include: 

According to the same report, indicative timelines for different technologies being 

employed by community based energy groups are: 
 
Technology Feasibility 

(Years) 
Planning 

(Years) 
Construction 

(Years) 
Total Build  

Time (Years) 
Solar 0.5 1 0.5 2 
Wind 1 2 1 4 
Biomass 1 1 1 3 
Hydro 0.5 1 0.5 2 

 

 
According to the Marsden Jacobs Associates report72, historically, most community 

based projects have had a longer planning phase (up to five years) but a combination 
of grant funding and sector maturity has and will decrease this timeframe. 
  

                                       
68

 Community-owned alternative energy (CRE): Opportunities for Rural Australia 
69

 C4CE-National Community energy Strategy outline Draft 
70

The Australian Community Alternative Energy Sector-Challenges and opportunities-

Ison/Hicks/Gilding/Ross 2012; National Community Energy Strategy Outline Draft C4CE-2014; Solar City 
Murchinson Report 2013 
71

 Coalition for Community Energy-Analysis of the establishment of a community Alternative Energy Fund-

Marsden Jacob Associates 
72

 Coalition for Community Energy-Analysis of the establishment of a community Renewable Energy Fund-

Marsden Jacob Associates 

Figure 6: Community project technologies (Coalition for Community Energy-Analysis of the establishment of a community Alternative 
Energy) 
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GV COMMUNITY ENERGY 
 

Website: http://www.gvce.com.au 

Email: info@gvce.com.au 


