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Written submissions

The Expert Panel 
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understanding the 
views and 
attitudes of the 
Queensland 
community 
toward renewable 
energy, and the 
issues associated 
with a 50% 
renewable energy 
target for 
Queensland

Process for formal submissions on the Issues Paper

► Online submissions 
www.QLDREpanel.com.au

► Mail submissions
Project Manager – Queensland Renewable Energy Expert Panel
PO Box 15456, City East Qld 4002

Confidentiality

In the interests of transparency and to promote informed discussion, the 
Expert Panel would prefer submissions to be made publicly available 
wherever this is reasonable. However, if a person making a submission 
does not want that submission to be public, that person should claim 
confidentiality in respect of the document (or any part of the document).

Claims for confidentiality should be clearly noted on the front page of 
the submission and the relevant sections of the submission should be 
marked as confidential, so that the remainder of the document can be 
made publicly available. It would also be appreciated if two copies of 
each version of these submissions (i.e. the complete version and another 
excising confidential information) could be provided. Where it is unclear 
why a submission has been marked 'confidential', the status of the 
submission will be discussed with the person making the submission.

While the Expert Panel will endeavour to identify and protect material 
claimed as confidential as well as exempt information and information 
disclosure of which would be contrary to the public interest (within the 
meaning of the Right to Information Act 2009 (RTI)), it cannot guarantee 
that submissions will not be made publicly available.

For more information, call the Department of Energy and Water Supply 
on 13 43 87.

Submissions close on 
10 June 2016

To get involved in other aspects 
of the public inquiry, visit: 

www.QLDREpanel.com.au
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Foreword by the Panel Chair

The Queensland Government has established the 
Queensland Renewable Energy Expert Panel to 
provide advice on credible pathways to a 50% 
renewable energy target for Queensland by 2030.

Queensland is one of many jurisdictions across 
Australia and globally that is considering ways to 
increase the share of renewables in their energy 
mix. More than 140 countries around the world 
have renewable energy targets, with many states, 
cities and towns also setting local ambitions1. It is 
estimated that in 2015 more than $300b was 
invested globally in renewable energy2.

A key driver of this shift is the need to transition to a 
low-carbon energy sector in order to meet global 
agreements to reduce emissions and mitigate the 
negative impacts of climate change.

Moving towards a cleaner energy mix will involve 
both challenges and opportunities for Queensland, 
and the Panel’s task is to identify these issues and 
develop options to chart a sustainable transition for 
the state.

Based on experience in other jurisdictions, there are 
opportunities for Queensland to attract renewable 
energy investment and jobs, and take greater 
advantage of its high quality renewable energy 
resources. To date, there has been an extraordinary 
uptake of small-scale solar PV in the state, however 
Queensland has not seen a pro-rata share of large-
scale renewable energy investment under the 
Federal Renewable Energy Target. 

As well as opportunities, moving toward a greater 
share of renewable energy will also be a complex 
and challenging task, and there will be many factors 
that will need to be investigated in relation to 
technical integration and consumer impacts. 

Like many economies, Queensland produces the 
vast majority of its electricity from coal fired 
generation – around 73% of total generation in 
2015. In order to contribute to Australia’s emission 
reduction, it will be necessary for Queensland to 
increase the proportion of renewables and other low 
emission energy sources in its electricity mix.

In developing credible pathways, the Government 
has asked the Panel to ensure that the identified 
pathways strike an appropriate balance between 
economic, environmental, market, consumer and 
government outcomes.

The purpose of this issues paper is to obtain the 
views and attitudes of the Queensland community, 
consumers and industry toward renewable energy, 
and the issues associated with a 50% target.

With the support of the Expert Panel, I look forward 
to engaging with the community and key 
stakeholders in delivering advice to the Queensland 
Government on this important issue.

COLIN MUGGLESTONE

Wind turbine
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Basis of the public inquiry

COLIN MUGGLESTONE (Panel Chair)
In 2014, Colin retired from Macquarie Capital after a 22 year 
investment banking career in Australia, UK and South-East Asia. Colin 
was Head of Energy & Utilities (Australia), completing a large number 
of renewable transactions including wind, hydro and solar projects. 
Colin also had a 9 year engineering career including building power 
stations and gas rigs in Australia, UK and Norway. 

ALLISON WARBURTON
Allison is a leading private and government sector legal advisor 
across the energy, resources and power generation industries. 
Prominent in the climate change and clean energy space, Allison co-
heads Minter Ellison's national climate change practice.

PAUL HYSLOP
Paul is CEO of ACIL Allen Consulting and leads the company’s energy 
practice. Throughout his career Paul has consulted extensively on 
energy industry matters, including advising on renewable energy 
investments under the expanded RET, and the impact of climate 
change policies on energy investments.

PAUL MEREDITH
Paul is a Professor of Physics at the University of Queensland and 
Director of UQ Solar. He manages a >$50m portfolio of solar PV and 
concentrated solar thermal research spanning fundamental 
technology development, systems-level integration and policy 
issues.

AMANDA MCKENZIE
Amanda McKenzie is an environmental leader and CEO of the 
Climate Council. In her time as leader of the Climate Council, 
Amanda has overseen a rapid expansion of Council, helping it build 
a reputation as Australia’s ‘go-to’ organisation for information on 
climate change and renewable energy.

The Panel will 
investigate and 
report on the costs 
and benefits of 
adopting a target 
of 50% renewable 
energy in 
Queensland by 
2030 

Role of the Expert Panel

The Queensland Government is committed to developing a renewable 
energy economy for Queensland. 

The Government has appointed a Renewable Energy Expert Panel to 
undertake a public inquiry into how Queensland might move to meeting a 
target of 50% renewable energy by 2030. 

Panel members include:

► Mr Colin Mugglestone (Panel Chair)

► Ms Allison Warburton

► Mr Paul Hyslop

► Prof Paul Meredith

► Ms Amanda McKenzie.

The terms of reference for the inquiry are set out in Figure 1.

The primary tasks of the Expert Panel are to:

► Investigate and report on the costs and benefits of adopting a 
target of 50% renewable energy in Queensland by 2030

and

► Determine how the adoption of a renewable energy target and 
other complementary policies can drive the development of a 
renewable energy economy for Queensland.

Throughout the course of the public inquiry, the Expert Panel will examine 
the technical, commercial issues and environmental issues, costs and 
benefits, and impacts and opportunities involved in meeting a 50% 
renewable energy target.

Public engagement will also play a central role to the inquiry, and the Panel 
will be seeking the view of stakeholders and the community at various 
stages throughout the inquiry process.
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The Government has asked the Panel to provide advice on the following:

► A credible pathway for up to 50% renewable energy generation by 
2030

► The impact on electricity prices arising under different scenarios 
and their distribution across customer groups

► The impact on Queensland’s greenhouse gas emissions under 
different scenarios

► The key design features of a target - this should include advice on: 
− Should a target be legislated? 
− Should a target apply to the electricity sector only or more 

broadly? 
− How should a target be measured? 
− Which technologies should be eligible? 
− Should small scale generation count towards the target? 

► Any existing policy and regulatory barriers that need to be 
addressed to enable the achievement of a Queensland renewable 
energy target

► How Queensland can maximise/leverage Federal support schemes

► How Queensland can better foster private sector investment in 
large scale renewable projects in Queensland

► The impact an absence of Federal support schemes would have on 
a target and what role should the State then take on

► What complementary policy instruments could be implemented to 
support the development of Queensland’s renewable energy 
economy

► How a target and any complementary policy measures can be co-
ordinated to maximise the benefits to the Queensland economy -
this should include specific reference to:
− Job creation and skills development
− Local manufacturing
− The ability to export products and skills

► Assessment of the target against the Government’s energy 
objectives.

Queensland Government energy objectives

The Queensland Government has established five strategic energy 
objectives to guide its decision making on energy-related policy (Table 1).

In undertaking the public inquiry, the Expert Panel will consider these 
objectives in the development of its advice and recommendations to the 
Government. 

Basis of the public inquiry

The Panel will 
consider the 
Queensland 
Government’s five 
energy objectives 

OBJECTIVE DETAIL

Better functioning energy markets An efficient market will drive competition 
and innovation and encourage new 
products that compete on price, service 
and quality, while improving customer 
outcomes.

Enhancing customer value Creating an environment where 
Queenslanders have access to reliable and 
cost-effective energy from a market that 
enables choice and provides consumer 
protection. Individuals will be able to 
confidently choose options that meet 
their energy needs in a way that matters 
most to them.

Facilitating economic growth and 
innovation 

Government will strive to unlock the 
state’s energy potential to create new 
industries and jobs while driving broader 
productivity improvements across the 
energy sector to underpin Queensland’s 
economic growth.

Protecting the environment Responsible environmental stewardship 
to reduce emissions, increase energy 
efficiency and transition to a cleaner 
energy economy.

Improving government effectiveness Government will deliver simple and 
effective regulation to support the 
efficient operation of the energy sector 
while meeting the needs of the 
community and will maximise the value 
and productivity of its own operations. 

Table 1: Queensland Government energy objectives

Figure 1: Terms of reference
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Credible pathways

The first component of the Terms of Reference requires the Panel to 
provide advice on a credible pathway for up to 50% renewable energy 
generation by 2030. In considering this task, the Panel is of the view that a 
credible pathway:

► Takes into account and seeks to strike an acceptable balance 
between environmental, economic and pricing outcomes

► Is technically feasible, in terms of build requirement and secure 
and stable grid operation

► Will accommodate changes in renewable energy technologies and 
technology costs over time

► Facilitates a smooth transition in the uptake of renewable energy in 
terms of capital investments, energy pricing, and security of energy 
supply

► Takes into account Queensland’s existing generation capacity and 
the impact of any state renewable target on electricity export to 
other states

► Takes into account differences in urban and regional needs

► Engenders broad support from community and industry 
stakeholders

► Seeks to optimise the local, state and national economic benefits 
from renewable investments

► Maintains appropriate safety and prudential standards.

In working through these issues, the Panel will consider a number of 
possible alternative pathways to transition toward a 50% renewable 
energy target.

Basis of the public inquiry

A number of 
factors need to be 
considered when 
assessing the 
credibility of a 
pathway to 50% 
renewable energy
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Birdsville Geothermal
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Public and stakeholder consultation

The inquiry will include a strong focus on public and stakeholder 
consultation. This will provide an opportunity for the Queensland 
community to contribute its views on achieving a renewable energy target 
and enable the Panel to test key ideas and options. 

Issues surrounding the expansion of Queensland’s renewable energy 
sector are complex and there will be a wide-range of stakeholder views 
and opinions. In order to create a shared vision for the sector, it is 
important that the Panel reaches a broad cross-section of Queensland 
stakeholders, including those within the renewable energy industry, the 
broader energy sector, and small and large electricity consumers. 

To achieve this, the Panel will utilise a range of engagement methods, 
including:

► Inviting written submissions on the issues paper – this will enable 
the Panel to gather informed input and feedback on key issues and 
options.

► Holding a series of public and industry forums – this will provide 
an opportunity for the Panel to visit locations throughout 
Queensland to gain an understanding of the key issues, concerns 
and aspirations of the community and industry stakeholders. Two 
rounds of forums are planned, with round one occurring in May 
and June and round two occurring in August and September (Figure 
2). 

► Inviting written submissions on the draft report – this will explore 
the options and their implications at a deep and considered level.

► Applications such as online discussions forums and surveys.

Details of how to further participate in the inquiry can be found on the 
Queensland Renewable Energy Expert Panel website, which can be 
accessed at: www.QLDREpanel.com.au. 

The approach of the Panel

Views gathered 
through the public 
consultation 
process will be 
form part of the 
Expert Panel’s 
advice to the 
Government 
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Figure 2: Public and industry forums schedule

1. TOWNSVILLE (PF)

4. MOUNT ISA (PF)

2. CHINCHILLA (PF)

6. SUNSHINE COAST (PF) 

7. EMERALD (PF) 
3. GLADSTONE (PF) 

4. TOOWOOMBA (PF)

2. CAIRNS (PF)

3. ROCKHAMPTON (PF)

6. MACKAY (PF)

5. BUNDABERG (PF)

7. GOLD COAST (PF)

1. BRISBANE (IF) 5. BRISBANE (PF & IF)

PF = PUBLIC FORUM
IF = INDUSTRY FORUM

ROUND 2

ROUND 1
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Reporting timeframes

As part of the public inquiry, the Expert Panel will be required to deliver 
three key reports:

► An issues paper, setting out the main areas of investigation for the 
inquiry

► A draft report, summarising the findings of the Panel’s research 
into a 50% renewable energy target, and taking into account initial 
outcomes from the public consultation

► A final report, updated to reflect feedback on the draft report.

The timing of these three key reports is outlined in the figure below. 

J M M SJ O N DF A J A

2016

ISSUES 
PAPER

DRAFT 
REPORT

FINAL 
REPORT

ONLINE ENGAGEMENT

PUBLIC FORUMS

INDUSTRY FORUMS

Figure 3: Reporting and engagement schedule

The approach of the Panel

Kareeya Hydro
Courtesy: Stanwell



Summary of consultation questions
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Section 2 – Policy options for increasing renewable energy

► What policy options are likely to deliver increased renewables in 
the most effective and efficient manner under a Queensland 
renewable energy target, taking into account existing schemes such 
as the Federal LRET?

► What, if any, are the key policy barriers in Queensland preventing 
renewable energy investment?

► How might the Queensland Government expedite the delivery of 
renewable projects (e.g. regulations and development approvals)? 

► How can the existing framework better support alternative energy 
solutions, particularly in fringe-of-grid and isolated locations?

► Are there any other considerations that should be taken into 
account when defining a renewable energy target for Queensland 
(e.g., concurrent progress in energy efficiency, hybridisation, the 
use of renewables in industrial processes)? 

Section 3 – Funding renewable energy 

► If subsidies for renewables are required, how should they be 
funded (e.g. paid by electricity consumers, funded from the state 
budget, funded through social bonds, etc.)?

► Should any consumers be exempt or have their contribution 
discounted on either efficiency or equity grounds (e.g. trade 
exposed sectors, low income consumers, etc.)?

Section 4 – Impact on the electricity system

► What factors should the Queensland Government consider when 
assessing power system reliability and stability outcomes from 
policy options?

► How might the policy options affect the efficiency of the current 
NEM design?

► What changes to the NEM design might need to be considered with 
the implementation of the various policy options?

► What capabilities should be considered as requirements for new 
renewable generators of different technologies? 

Section 5 – Commercial and investment issues

► How might Queensland better leverage existing Federal support 
schemes, including attracting additional investment under the 
LRET? 

► What role might the Queensland Government play when existing 
support schemes cease, and how might the Government attract 
increased private sector investment in renewable energy?

► Are there any key barriers to funding renewable energy projects in 
Queensland and, if so, how might these be overcome? 

Section 6 – Supporting economic development

► What renewable services could Queensland look to specialise in 
and export from?

► Outside of the energy supply chain, what areas of the economy 
might need to develop in order to transition to a renewable energy 
economy?

► How much, if any, Queensland Government assistance might be 
required to support the development of these other areas in a 
timely fashion?

► How might Queensland ensure the renewables sector is resilient 
and sustainable, and avoid boom-bust cycles that typify capital 
intensive investment programs involving market intervention?

► What policies might need to be developed to support communities 
and individuals that might suffer losses as a consequence of the 
transition to greater renewable energy including the potential 
premature closure of power station facilities?



What is a watt?

A watt is a measurement of 
electrical capacity. It is commonly 
used as a unit to describe the 
maximum amount of electricity 
that a power station is capable of 
producing at a point in time.

A watt-hour is a measure of 
electrical energy (electricity) 
generated by a power station 
over a period of time. 

What is electricity 
consumption?

Consumption refers to the total 
amount of electricity consumed 
over a given period of time 
(measured in watt-hours)

What is electricity demand?

Demand refers to electricity 
consumed at a specific point in 
time (measured in watts)

1. Background

1.1 The National Electricity Market

Overview of the NEM

The National Electricity Market (NEM) describes the network of power 
lines and the associated wholesale electricity market that connects 
generators and customers across Queensland, New South Wales, the 
Australian Capital Territory (ACT), Victoria, South Australia and Tasmania. 
Separate networks and markets operate in each of Western Australia and 
the Northern Territory.

In this market, over 330 generators bid to supply the electricity needs of 
more than 10 million residential and business customers3. The market is 
updated every five minutes to reflect the dynamic nature of balancing 
electricity supply and demand. 

Across a typical year, Australians consume just under 200 TWh of 
electricity from the market, the majority of which is provided by coal-fired 
generation (77%) and gas generation (12%), with a small, albeit growing, 
contribution from renewable energy (Figure 4).

Electricity consumption in the NEM is dominated by three regions – New 
South Wales, Queensland and Victoria – which together have accounted 
for 88% of consumption over the previous decade (Figure 5).

Recent trends in the NEM consumption

After nearly a century of steady growth in grid demand for electricity, both 
the average grid-based consumption and peak demand for electricity have 
fallen in recent years. 

This has been driven by households’ strong uptake of rooftop solar PV and 
improvements in energy efficiency, milder weather conditions, lower 
economic growth and the closure of some large industrial consumers. In 
2015, the fall in peak demand and consumption halted, leading to 
speculation that a longer-term trend of demand growth would resume. 

Figure 4: Breakdown of NEM generation output (2014-15)

Figure 5: Operational electricity consumption in the NEM

Source: AER4

The National 
Electricity Market 
operates on one of 
the world’s 
longest 
interconnected 
power systems –
a distance
of around 5,000 
kilometres

The purpose of this section is to provide a high-level overview of the 
National Electricity Market, Queensland’s electricity sector and the 
contribution of renewable energy. This section will also highlight the 
climate change issues facing the energy industry, and consider why large-
scale renewable energy investment in Queensland has been relatively 
limited under the policy settings to date. 

Source: AEMO3

Black coal
51%

Brown coal
26%
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12%
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6%

Wind
4%

Other
1%

7Queensland Renewable Energy Expert Panel – Issues Paper

* Chart excludes rooftop 
solar PV generation not 

traded through the NEM 
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Figure 7: Operational Queensland electricity annual consumption, medium scenario

Source: AEMO5
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1. Background

Figure 6: Cumulative growth in operational electricity consumption (2016-
2030), medium scenario

Source: AEMO5

What is operational 
electricity consumption?

Operational electricity 
consumption refers to the 
electricity used by residential, 
commercial, and large industrial 
consumers, supplied by 
scheduled, semi-scheduled and 
significant non-scheduled 
generating units. It does not 
include demand met by rooftop 
solar PV (operational 
consumption decreases as 
rooftop PV generation increases)
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Consumption forecasts for Queensland

According to the Australian Energy Market Operator (AEMO), operational 
electricity consumption in Queensland is forecast to grow by 15.7% over 
the next 15 years (in cumulative terms). This represents the second 
highest consumption growth in the NEM, behind New South Wales (Figure 
6). 

As depicted in Figure 7, gas production and transport to supply the LNG 
market is the primary driver of electricity consumption growth in 
Queensland. By 2018 it is expected LNG will contribute 16% to state 
electricity consumption and maintain this level over the forecast period. 

By contrast, electricity consumption in the other sectors is expected to 
remain relatively flat over the next 15 years, with average annual growth 
rates of around 0.4%. As noted in AEMO’s 2015 National Energy 
Forecasting Report6:

► Continued uptake of rooftop PV, particularly in the small and 
business sector, and further energy efficiency improvements, are 
the main factors contributing to the lack of electricity consumption 
growth in the residential and commercial sector.

► Closure of the Bulwer Island refinery is the main factor for lower 
growth in the industrial and manufacturing sector.

There are a range of uncertainties in forecasting the electricity 
consumption required from the grid out to 2030. For instance, small-scale 
solar PV is likely to grow over the next 15 years, but the rate of growth will 
be influenced by changes in system costs, reform of network tariffs, and 
the ability of the network to integrate higher levels of solar PV 
penetration. By contrast, the uptake of electric vehicles and energy 
storage are less certain but there are expectations that customers will 
increasingly invest in these options.



 -
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1.2 Queensland’s electricity supply sector

Traditionally Queensland’s electricity generation system has been based on a 
centralised model, with large generators built close to fuel source and the 
electricity transported to customers via high and low voltage networks.

NEM connected generation 

At present Queensland has around 12,400 MW of electricity generation 
capacity connected to the NEM. This is dominated by coal (8,200 MW) and 
gas-fired generation (2,400 MW). Other fossil fuels, such as diesel and fuel 
oil account for 800 MW. As noted in Figure 8, these sources account for a 
large proportion of installed capacity, and an even greater proportion of 
electricity generation output.

By contrast, Queensland has approximately 540 MW of grid-connected large-
scale renewable energy generation capacity. As illustrated in Figure 9, this is 
the smallest level of renewable energy capacity in the NEM. 

Non-market renewable energy

In addition, Queensland has around 150 MW of large-scale renewable 
energy capacity10, which is either: 

► Behind-the-meter large-scale generation that is consumed on site, 
such as at sugar mills (and therefore not connected to the NEM), or

► Below the threshold that requires registration with the Australian 
Energy Market Operator (typically below 5 MW). 

Small-scale solar PV

Queensland currently has over 1,500 MW of small-scale solar PV (as at 
March 2016), which is the highest level of installed capacity of any Australian 
state (Figure 9). Queensland also has one of the highest penetration rates of 
rooftop PV in the world, with almost 30% of all houses having a system 
installed (473,000 installations). Some Queensland regions exceed 50% 
penetration (e.g., 56.7% of dwellings in the Glasshouse region have solar PV).

The significant growth of rooftop PV in Queensland is largely driven by the 
Government’s Solar Bonus Scheme premium feed-in-tariff (commenced in 
2008 and is now closed to new applicants) and Federal Government 
incentives offering upfront rebates off the capital cost of PV installations (still 
in place). These programs have contributed to over 200 MW of rooftop PV 
installed each year in Queensland since 2008. There is broad consensus 
there is opportunity for growth in small-scale solar PV in Queensland over 
the next fifteen years, with particular emphasis on the business sector.

Figure 9: Renewable energy capacity by NEM region 

Source: AEMO7; Clean Energy Regulator9

Figure 8: Queensland electricity capacity and output (including off-grid), by fuel type 
(2015)

Source: AEMO7; Clean Energy Regulator8

Despite the 
success of rooftop 
solar PV, 
Queensland
has a relatively 
low level of large-
scale renewable
energy in its 
generation 
portfolio
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1. Background

What is the difference 
between small and large-
scale renewable energy?

Renewable energy is typically 
categorised according to small-
scale and large-scale systems.

Small-scale systems generally 
refer to residential and small 
business installations, which are 
installed for the purpose of 
reducing electricity bills.

Large-scale systems refer to 
commercial installations (which 
are primarily used for offsetting 
the cost of large electricity loads, 
but also exporting into the 
electricity grid) and utility-scale 
installations which are exclusively 
built to produce power to be 
distributed into the grid. 

While there are no strict rules 
defining what size plant 
constitutes small, commercial and 
large-scale, the following generally 
applies:

► Small-scale = 0-100 kW

► Commercial-scale = 100 kW 
– 5 MW

► Large-scale = over 5 MW
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HYDRO-ELECTRIC ENERGY

Hydroelectric energy is a mature renewable 
energy source that generates electricity by 
utilising water flowing by gravity to drive 
turbines. It has the ability to provide both base-
load and peak generation to the electricity 
network. 

The amount of electricity produced is dependent 
on the volume and height of the water source 
that is connected to the turbine. 

NEM CAPACITY (excl. energy storage): 7,489 MW 
QLD SHARE: 2% 

Source: AEMO7, ARENA11
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1. Background

Renewable energy sourcesRenewable 
energy is an 
energy source 
that can be 
replenished 
naturally and 
used to produce 
electricity with 
minimal or nil net 
greenhouse gas 
emissions

BIOMASS ENERGY

Biomass is any type of plant or organic matter 
which can be incinerated and used as an energy 
source to produce electricity. 

The most commonly used form of bioenergy is 
derived from plant matter such as branches, 
stumps, trees or food waste that are incinerated 
to produce energy. Another common form is 
methane capture and combustion at landfills, and 
intensive agriculture activities such as piggeries 
and dairies. More recent technologies have 
expanded the potential resources to oilseeds, 
wastes and algae.

NEM CAPACITY: 423 MW 
QLD SHARE: 83% 

SOLAR ENERGY

Solar thermal power refers to the harnessing of 
sunlight to generate electricity through the use of 
lenses and reflectors to concentrate the sun’s 
energy. This energy is subsequently used to heat 
water or oil, with the resultant steam used to 
drive a turbine. 

Solar photovoltaic (PV) energy directly converts 
sunlight into electrical energy, primarily through 
the use of solar panels. Australia has the highest 
average solar radiation of any continent, 
providing strong potential for the use of solar 
powered electricity generation.

NEM CAPACITY + ROOFTOP PV: 4,396 MW 
QLD SHARE: 34% (primarily rooftop PV)

WIND ENERGY 

Wind energy is generated by converting wind 
currents into other forms of energy using wind 
turbines. Winds are generated by mechanisms 
involving the rotation of the Earth, the heat 
capacity of the sun, the cooling effect of the 
oceans and polar ice caps, temperature gradients 
between land and sea, and the physical effects of 
mountains and other obstacles. 

Wind turbines convert the force of the wind into 
a torque, which is then used to propel an electric 
generator to create electricity. 

NEM CAPACITY: 3,856 MW 
QLD SHARE: 0.3%

OCEAN ENERGY

Ocean power uses the tides, waves and currents 
of the ocean to produce energy. While each of 
the sources uses different methods to generate 
electricity, the most common method is to use a 
turbine to drive an electrical generator. 

Tidal power stations are normally as part of a 
dam or barrage built across a river mouth. By 
contrast, wave energy is produced through 
surface waves and pressure variations below the 
ocean’s surface. Floating platforms or submerged 
devices harness the motion of waves to generate 
energy.

NEM CAPACITY: 0.7 MW 
QLD SHARE: 0% 

GEOTHERMAL ENERGY

Geothermal generation uses thermal energy 
from under the surface of the earth to generate 
electricity. There are two main sources of 
geothermal energy: 

► Wet geothermal, where bores are drilled 
into naturally occurring high temperature 
aquifers, to generate electricity

► Hot dry rocks, where water is pumped 
underground to high heat producing 
granites, then the heat energy extracted 
is converted into electricity.

NEM CAPACITY: 0.12 MW 
QLD SHARE: 100%



1.3 Queensland’s major renewable projects

Biomass – Most of Queensland’s large-scale 
renewable energy generation is from biomass. Half of 
the biomass facilities in Queensland use bagasse as 
fuel, reflecting the state’s strong sugarcane industry.

Hydro-electric – The other major large-scale 
renewable source in Queensland is hydro. The state 
has two large-scale hydro facilities, Kareeya (88 MW) 
and Barron Gorge (66 MW), which operate using 
river flow. 

Wind – Historically, Queensland has not seen the 
level of development in wind generation capacity 
that southern states have seen, due to a combination 
of cost, wind resources, network configuration and 
existing generation capacity. 

Large-scale Solar – Queensland has a number of 
small number of solar PV arrays installed by 
commercial and industrial businesses. Despite the 
success of rooftop PV, Queensland has not seen the 
same level of solar development at the large-scale. 

Geothermal – Queensland has Australia’s only 
operational geothermal plant. The Birdsville 
Geothermal Power Station uses wet geothermal 
energy to generate electricity for the town of 
Birdsville, providing around a quarter of the town’s 
electricity requirements.

Energy Storage – Wivenhoe Power Station is a pump 
storage hydro-electric plant, providing fast-ramp 
capability and the flexibility to generate electricity 
when required. It also offers the prospect of storage 
for intermittent renewable energy in the future. 

Other storage products are entering the market 
(especially battery) which will have an important role 
in shaping Queensland's future energy mix.

Figure 10: Major large/commercial-scale renewable facilities in Queensland

Queensland’s 
large-scale 
renewable energy 
generation is 
currently 
dominated by 
biomass and 
hydro-electric 
power

PIONEER SUGAR MILL 68 MW
INVICTA SUGAR MILL 50 MW

RACECOURSE SUGAR MILL 48 MW

KAREEYA 88 MW

WINDY HILL 12 MW

UQ SOLAR RESEARCH FACILITY 3.3 MW

BARRON GORGE 66 MW

THURSDAY ISLAND WIND FARM 0.5 MW

BIRDSVILLE GEOTHERMAL 0.12 MW

ROCKY POINT SUGAR MILL 30 MW

ISIS CENTRAL SUGAR MILL 25 MW

VICTORIA SUGAR MILL 24 MWTULLY SUGAR MILL 21 MW

WIVENHOE PUMP STORAGE 500 MW

BIOMASS

HYDRO

SOLAR

GEOTHERMAL

WIND

ENERGY STORAGE

Table 2: Queensland existing large-scale renewable energy capacity (NEM connected and non-NEM connected)

TECHNOLOGY PROJECTS CAPACITY (MW)

BIOMASS (incl. non-NEM connected) 48 467.5

HYDRO 11 203.5

WIND 2 12.5

SOLAR 10 10.0

GEOTHERMAL 1 0.12

TOTAL 72 693.5

ENERGY STORAGE 1 500

Source: Clean Energy Regulator8
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FRASER COAST COMMUNITY SOLAR FARM 0.4 MW

UQ ST LUCIA CAMPUS 1.8 MW

DOOMADGEE SOLAR PROJECT 0.3 MW

WEIPA SOLAR PROJECT 1.7 MW

Source: DEWS analysis

BRISBANE MARKETS LIMITED 1.1 MW



The public inquiry 
will consider 
Queensland’s 
renewable energy 
resource potential
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Figure 12: Predicted wind speed at 80 metres above ground level, 1995-2005, Australia

Figure 11: Horizontal irradiation, 2007-2012 1.4 Renewable energy resource potential

Solar – As illustrated in Figure 11, Queensland has very strong solar 
resources, particularly in areas located close to existing network 
infrastructure and major population centres. This provides Queensland a 
natural advantage in large-scale solar generation (both solar PV and solar 
thermal). There are a series of large-scale solar projects under 
consideration as part of the Australian Renewable Energy Agency’s 
(ARENA) solar PV competitive round (of which 60 MW will be located in 
Queensland), and Ergon Energy’s 150 MW renewable energy tender 
process. 

Wind – The majority of Australia’s wind resource is located in the southern 
states (refer to Figure 12). However, Queensland also has pockets of high 
quality wind resources, particularly in the north of the state. As evidence 
of Queensland’s wind potential, there are a number of wind projects at an 
advanced stage of development, having achieved relevant approvals, 
including Mount Emerald Wind Farm (189 MW) and Forsyth Wind Farm 
(75 MW). Based on data available to date, Queensland has many other 
potential wind energy sites and could technically produce large amounts of 
wind powered electrical energy. 

Biomass – Biomass is currently the major renewable energy source in 
Queensland. Given Queensland’s strong agricultural industry, biomass 
generation could provide a significant future contribution to Queensland’s 
renewable energy capacity. 

Hydro-electric – To date, the vast majority of large-scale renewable energy 
in Australia is provided by the large hydroelectric facilities located in the 
Snowy mountain region of New South Wales and Victoria, and in 
Tasmania. These facilities were able to be built due to a combination of the 
topography and climate. 

While parts of Queensland receive high amounts of rainfall, the state is 
less suited to large-scale hydroelectric facilities like the Snowy Mountains 
Hydro-electric Scheme.

Geothermal – Queensland’s primary geothermal resources are located in 
the western regions of the state. One of the key challenges for increasing 
geothermal in Queensland is transporting the electricity to load centres. 
Given this, geothermal may be more suited to fringe-of-grid or localised 
energy solutions.

Ocean – Ocean energy is more effective where regular tidal variation is 
large, which is not generally the case in Queensland. Source: South Australia Government13

Source: SolarGIS © 2016 GeoModel Solar12



The enhanced greenhouse effect

The greenhouse effect is ordinarily a natural process that traps heat in the atmosphere to create climatic conditions in which humans, plants and animals live. 
Evidence has shown that human activities – such as the burning of fossil fuels, agriculture and land clearing – increase the concentration of greenhouse gases 
including carbon dioxide, methane and nitrous oxide in the atmosphere. This is known as the “enhanced greenhouse effect”, which causes more heat to be 
trapped in the atmosphere, resulting in rises in global temperatures that contribute to global warming.

1.5 Climate change

Increasing temperatures

Globally, February 2016 was the warmest February in 136 years of modern 
temperature records – around 0.5°C warmer than the previous record set in 
February 1998 and 1.35°C above the 1951–80 average14. This was not an 
anomaly, with fourteen of the hottest years on record having occurred in the 
last fifteen years.

Consistent with global trends, Australia’s climate has also warmed since 
national records began in 1910. According to the Bureau of Meteorology, the 
average surface air temperature in Australia has warmed by 0.9°C since 1910, 
and each decade has been warmer than the previous decade since the 1950s15. 
The CSIRO expects Australian temperatures to continue to increase, noting16:

“There is very high confidence in continued increases of mean, daily 
minimum and daily maximum temperatures throughout this century for 
all regions in Australia.”

The greenhouse effect

Driving these temperature changes is the build up of greenhouse gas emissions 
in the atmosphere. Greenhouse gas emissions trap heat and warm the planet. 
Over the last 150 years, human activities are responsible for almost all of the 
increase in greenhouse gas emissions in the atmosphere, with the main 
contributors being burning of fossil fuels, deforestation, and land use change17. 

There is global 
consensus on the 
science and 
impacts of climate 
change

Greenhouse effect Enhanced greenhouse effect

Most heat from the sun is re-
radiated towards space, but 
some is re-radiated towards 
the ground by greenhouse 
gases in the atmosphere. 

This is a natural effect which 
keeps the Earth’s 

temperature at a level 
necessary to support life.
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Implications for Queensland 

Queensland has much to lose as the climate changes. The Australian 
Government has identified a series of potential impacts of climate change 
to Queensland in the long run, being18:

► Putting at risk significant transport and building infrastructure as a 
result of rising sea levels

► Substantial economic and employment loss as a result of coral 
bleaching within the Great Barrier Reef Marine Park

► Loss of flora and fauna in the Wet Tropics rainforests due to 
increasing average temperature and reduced rainfall

► More intense storm activity, with the potential for cyclones to 
move further south as sea surface temperatures rise.

Increasing the contribution of renewable energy in the power generation 
mix is a key strategy for mitigating the impacts of climate change. By 
displacing the use of coal and gas fired generation, renewable energy will 
reduce the carbon intensity from the electricity generation sector. For 
example, the Federal RET, which seeks to deliver at least 20% of Australia’s 
electricity from renewable sources by 2020, is projected to reduce 
Australia's emissions by 58 million tonnes of carbon dioxide equivalent (Mt 
CO2-e) between 2015 and 202019.

What is a climate change? 

Climate change is a change in the 
pattern of weather, and related 
changes in oceans, land surfaces 
and ice sheets, occurring over 
time scales of decades or longer.

What is a greenhouse gas?

A greenhouse gas (often 
abbreviated GHG) is a gas that 
contributes to the greenhouse 
effect by absorbing infrared 
radiation. Carbon dioxide and 
chlorofluorocarbons are 
examples of greenhouse gases.

Human activities, 
particularly burning fossil 

fuels, generate more 
greenhouses gases. 

Greater concentrations 
of greenhouse gases trap 
more heat and raise the 

Earth’s surface 
temperature.
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Queensland climate change strategy

The Queensland Government is currently developing a climate change 
mitigation and adaptation strategy across all sectors of the Queensland 
economy. More information about the Queensland Government’s actions 
on climate change can be found at: 
www.qld.gov.au/environment/climate/mitigating-effects/

1.6 Queensland’s climate change challenge

Greenhouse gas emissions

At 146.7 Mt CO2-e, Queensland was Australia’s largest source of greenhouse 
gas emissions in 2014. This represented 28% out of a national emissions total 
of 525.2 Mt CO2-e20. 

As illustrated in Figure 13, the electricity generation sector is Queensland’s 
single largest source of emissions, contributing 42.7 Mt CO2-e to state 
emissions in 2014 (29%). Direct combustion (14%), transport (14%), 
agriculture (14%) and land-use & forestry (13%) were also strong 
contributors.

The principal driver of Queensland’s generation emissions is the state’s use 
of coal and gas for electricity generation. Without further policy action aimed 
at reducing the use of fossil fuel, analysis by the Queensland Government 
Department of Environment and Heritage Protection indicates Queensland’s 
annual emissions from electricity generation could reach 60.3 Mt CO2-e by 
2030, representing an increase of 41% on 2014 levels (Figure 14).

The role of the electricity sector in reducing emissions

For the recent United Nations Framework Convention on Climate Change 
Conference of Parties 21 (COP21) in Paris, the Australian Government 
announced a post-2020 target to reduce emissions by 26-28% below 2005 
levels by 2030.

In 2005, Queensland’s total state-wide emissions were 190.3 Mt CO2-e, of 
which 48.0 Mt CO2-e were from the electricity generation sector21. Assuming 
each sector is required to make a pro-rata contribution, emissions from 
Queensland’s electricity sector would need to reduce to around 35.0 Mt CO2-
e in 2030 (illustrated by the orange bar in Figure 14). 

Given the additional growth in emissions in Queensland since 2005 and the 
expected future growth in emissions over the next 15 years, this will 
represent a significant challenge for the sector. 

Figure 13: Queensland greenhouse gas emissions by source, 2014In the absence of 
policies aimed at 
reducing the 
reliance on fossil 
fuel for electricity 
generation, 
Queensland’s 
greenhouse gas 
emissions will 
continue to grow 

Source: DEWS analysis based on data from Queensland Government Department of Environment and Heritage Protection 

Source: Australian Government Department of the Environment20

Figure 14: Queensland actual and projected greenhouse gas emissions from the 
electricity generation sector
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What is CO2-e?

CO2-e means carbon dioxide 
equivalent. It is a term devised by 
scientists to account for the 
emission of other greenhouse 
gases (such as methane, nitrous 
oxide and ozone ) when 
calculating the level of 
greenhouse gas emissions

Electricity generation, 
29% (42.7 Mt CO2-e)

Agriculture, 14% 
(20.4 Mt CO2-e)

Land-use & forestry, 13% 
(18.7 Mt CO2-e)

Direct combustion, 14% 
(21.1 Mt CO2-e)

Transport, 14%
(21.1 Mt CO2-e)

Fugitive emissions, 9%
(13.6 Mt CO2-e)

Industrial processes, 4% 
(6.2 Mt CO2-e)

Waste, 2% 
(2.9 Mt CO2-e)

*Total emissions = 146.7 Mt CO2-e 



1.7 The challenge ahead

The business as usual case

As illustrated in Figure 15, under existing policy settings, it is likely that coal 
and gas will continue to dominate Queensland’s electricity generation mix 
between now and 2030. 

Currently, fossil fuel contributes approximately 94% to total state 
generation, with the remainder coming from renewable energy (including 
small-scale rooftop PV).

It is expected the contribution of renewable energy generation will grow in 
Queensland over the next 15 years, particularly in rooftop PV, but also 
with some large-scale renewable investment. However, it is unlikely these 
factors will be enough to reach 50% renewable energy generation by 2030.

50% renewable energy target for Queensland

At present, the primary policy mechanism for increasing investment in 
large-scale renewable energy generation capacity in Australia is the 
Federal Government’s Large-Scale Renewable Energy Target (LRET), which 
aims to achieve 33,000 GWh of additional renewable electricity generation 
in Australia by 2020. 

While the LRET remains effective until 2030, the target must be achieved 
by 2020. This means there is an imperative for new renewable investment 
over the next 4 years.

The LRET is designed to support the lowest cost form of renewable energy 
that can be deployed on a large scale. At present, wind generation holds 
this position, which has meant Australia’s southern states with more 
prospective wind resources have attracted the majority of new investment 
in large-scale renewables. As illustrated in Figure 16, over 4,400 MW of 
renewable energy capacity was installed between 2001 and 2014, with 
over 3,800 MW (86%) of wind. The majority of renewables were 
developed in South Australia and Victoria.

This dynamic may change over the next 15 years, as renewable energy 
technologies further develop and costs continue to decline, potentially 
leading to Queensland, which has a strong solar resource compared to 
wind, becoming more competitive under the LRET. 

However, in order to meet a 50% renewable energy target in Queensland, 
additional policy intervention is likely to be required.

Figure 15: Queensland projected generation mix under current policy settings New energy 
policy settings 
will likely be 
required in order 
to meet a 50% 
renewable energy 
target for 
Queensland by 
2030

Source: DEWS analysis based on expected renewable energy investments 

Figure 16: Large-scale renewable generation capacity installed by fuel source, 2001-2014

Source: Renewable Energy Target Scheme, Report of the Expert Panel22
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Figure 17: Renewable energy targets of major population areas (countries / states)Globally, there 
are over 140 
countries with 
renewable energy 
targets in place 
with many states, 
cities and towns 
also having 
individual targets
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AUSTRALIA
20% by 2030

CHINA
15% by 2020
20% by 2030
350 GW hydro by 2020
100 GW solar by 2020
200 GW wind by 2020

INDIA
15% by 2020

INDONESIA
19% by 2019
25% by 2025

JAPAN
22-24% by 2030
28 GW solar by 2020

SOUTH KOREA
11% by 2030

NEW ZEALAND
90% by 2025

SOUTH AUSTRALIA
50% by 2025

THAILAND
15-20% by 2036

VIETNAM
9.4% by 2030
6,200 MW wind by 2030

RUSSIA
4.5% by 2020

ROMANIA
42.6% by 2020

UNITED KINGDOM
31% by 2020

NETHERLANDS
37% by 2020

GERMANY
38.6% by 2020

45% by 2030

ITALY
26.4% by 2020

SPAIN
40% by 2020

FRANCE
27% by 2020

POLAND
12.9% by 2020

SWEDEN
63% by 2030

IRAN
5,000 MW solar 
and wind by 2018

IRAQ
10% by 2020

YEMEN
15% by 2025

SYRIA
4.3% by 2030

TURKEY
30% by 2023

SAUDI ARABIA
54 GW by 2032

TUNISIA
30% by 2030

MOROCCO
42% by 2020

ALGERIA
40% by 2030

EGYPT
20% by 2020

GHANA
10% by 2020

UGANDA
61% by 2017

SOUTH AFRICA
13% by 2030

COLOMBIA
6.5% by 2020 (excl. hydro)

ECUADOR
90% by 2017

PERU
60% by 2025

CHILE
20% by 2025

ARGENTINA
8% by 2017

20% by 2025

BRAZIL
42.5% by 2023

NICARAGUA
94% by 2017

COSTA RICA
97% by 2018

CUBA
24% by 2030

MEXICO
5% by 2018

35% by 2024
40% by 2035
50% by 2050

OREGON
50% by 2040

CALIFORNIA
50% by 2030

BRITISH COLOMBIA
93% by 2016

ALBERTA
30% by 2030

ONTARIO
50% by 2025
10,700 MW wind, solar and 
bioenergy by 2021
9,300 MW hydro by 2025

NEW YORK
50% by 2030

KAZAKHSTAN
50% by 2050

MALAYSIA
5.5% by 2015

AUSTRALIAN CAPITAL 
TERRITORY
100% by 2020

VICTORIA
20% by 2020

PHILIPPINES
30% by 2030

Source: DEWS desktop research

QUEENSLAND
50% by 2030



2.1 Renewable energy policy options

A variety of policy options exist to either directly or indirectly incentivise 
investment in renewable energy generation. These can generally be 
considered in three categories: 

► Direct incentives – policies that directly mandate, fund or provide 
favourable finance for renewable generation. These can include 
certificate schemes, Feed-in Tariffs (FiTs), contracts for difference 
(CFD), capital grants and concessional loans.

► Indirect incentives – policies that apply penalties to competing 
(typically coal and gas) generators such that renewable energy would 
be installed independently. These can include a carbon price, coal 
retirements (closures), a levy on fossil fuel generation, application of 
mandatory emissions standards to existing or new equipment, and 
carbon abatement auctions. These approaches increase the cost of 
non-renewable energy sources, but do not directly incentivise 
investment in renewable energy generation capacity. 

► Non-financial / regulatory support – policies that provide non-
financial incentives, such as reducing the regulatory barriers to 
renewable investments (e.g., streamlining the project approval 
process, improving network connections). 

The incentive deployed can sometimes depend on the maturity of the 
technology requiring support. For example, direct incentives in the form of 
capital grants are often focussed toward emerging / next generation 
technologies, to assist in moving through the research, demonstration and 
pre-commercial deployment stages. 

Where technologies have reached commercial deployment, incentives are 
often focussed toward increasing the competitiveness of a technology (e.g., 
through a certificate scheme or fossil fuel generation levy). 

2.2 Direct incentives

Certificate scheme

Certificate-based schemes grant renewable generators ‘certificates’ for 
each MWh of generation above an agreed baseline. Liable loads (typically 
electricity retailers and some end users) must procure a certain number of 
certificates equating to a fixed amount of renewable generation, which acts 
as an additional source of revenue for renewable generators. 

An advantage of a certificate-based scheme is that it creates a competitive 
market for both the creation and purchase of renewable energy, and liable 
parties are rewarded for seeking the lowest cost certificates. However, 
unless there is a central clearing house for certificates, there may be limited 
certificate price transparency. 

Spot-market prices for certificates can fluctuate widely in response to short-
term market events, which means most projects will require long-term 
electricity and certificate offtake agreements in order to secure finance. 

The Federal RET is an example of a certificate-based renewable energy 
scheme. However, section 7C of the Renewable Energy (Electricity) Act 2000
limits the scope for individual states to implement similar schemes.

Feed-in tariffs

FiTs are fixed payments made to renewable energy generators, paid for 
either by consumers or government, and can be applied for small and large-
scale systems. For small-scale applications, FiTs typically provide individuals 
a payment based on the volume of electricity exported into the grid. For 
large-scale applications, FiTs may be a payment on top of wholesale market 
revenue. FiTs may also be implemented through Contracts For Differences 
(CFD), where the FiT makes up the difference between wholesale NEM 
revenue received by the generator for the power supplied into the NEM 
and an agreed strike price for the renewable generation. 

Setting the level of a FiT can be challenging. If it is set too low, the subsidy is 
insufficient to incentivise project development. If the FiT is set too high, or if 
technology costs fall more rapidly than anticipated, then project developers 
may receive windfall payments. Additionally, if the amount of eligible 
capacity is uncapped, the costs of the scheme to governments and 
ultimately consumers can be higher than expected.

2. Policy options for increasing renewable energy

There are a range 
of policy 
mechanisms that 
can be used to 
increase 
investment in 
renewable 
energy. These 
include 
approaches that 
facilitate direct 
investment in 
renewable energy 
projects, and 
indirect 
approaches that 
focus on 
emissions 
reductions.

The purpose of this section is to seek feedback on policy options that 
might be suitable for Queensland to increase investment in renewable 
energy. To assist in guiding stakeholder feedback, this section identifies 
the various policy options that are available to incentivise renewable 
energy investments, and outlines the key policy measures implemented in 
other Australian jurisdictions that aim to attract renewable energy 
investment.
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2. Policy options for increasing renewable energy

Auctions for renewable energy generation capacity

Auctions for renewable capacity can help to deliver least-cost projects by 
encouraging generators to bid their true production costs. 

Auctions can be structured such that project developers bid to provide the 
largest amount of renewable generation for a set price, or can be designed 
as reverse auctions where generators submit bids for the minimum offtake 
price that they would require to fund their project. Winning projects would 
then be awarded a CFD or capital grant.

► Contracts for Difference: CFDs provide a long-term revenue stream 
for renewable generators, funding the difference between the 
project’s costs and market revenues. Alternatively, projects can be 
issued power purchase agreements (PPAs) and sell their production 
directly to the counterparty.

If awarded through reverse auctions, the CFD price can be based on 
either the marginal bid for that round or based on each project’s 
bid price. Marginal bidding is more likely to encourage projects to 
bid their true costs, but may increase the overall cost of the 
scheme and may provide limited competition benefits.

Contracts would typically be for 10 to 25 years, providing the 
financial certainty required for a typical project to be developed. 
Governments sometimes guarantee the agreed contract price for 
the duration of the contract

Contracts can feature more complex structures such as higher 
upfront payments and lower long-term payments. Payments could 
also be partially or wholly linked to the wholesale electricity price, 
providing less certainty but passing through some of the market 
price signals to developers.

Scheme costs can be recovered either through a levy on electricity 
bills or funded from government budgets.

► Capital Grants: Typically grants provide partial funding for projects 
(20-50% of total costs) with project developers required to source 
debt and equity finance for the remainder. Even with capital grants, 
renewable energy generation projects still generally require long-
term PPAs to proceed. 

Due its upfront nature, the availability of grant funding can be 
limited. It may also be more challenging to compare projects and 
determine the most effective use of grant funding. 

Reverse auctions can be used to determine grant levels, with each 
project developer submitting bids for the minimum level of grant 
their project would require.

Reverse auctions for capital grants, combined with reviews of 
detailed project applications, were used by ARENA to award capital 
grants to solar projects in 2016. 

Concessional loans

Concessional loans can be deployed to assist renewable energy developers 
in securing adequate finance to support a project. Concessional loans 
provide more favourable financing terms than could be expected between 
a private sector lender and private sector borrower. Concessional loans 
can offer: 

► Lower than market interest rates

► Longer loan maturity

► Greater flexibility before the payment of principal /interest is due. 

At present, the Clean Energy Finance Corporation (CEFC) provides 
concessional finance to projects as part of its objective in addressing the 
financial impediments that reduce the availability of private sector finance. 
Typically, the CEFC focuses on projects and technologies at the later stages 
of development which have a positive expected rate of return and have 
the capacity to service and repay capital. 
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What is a power purchase 
agreement? 

A power purchase agreement is a 
contract between two parties, 
one which generates electricity 
(the seller) and one which is 
looking to purchase electricity 
(the buyer).



2. Policy options for increasing renewable energy

2.3 Indirect incentives

Carbon pricing

While the primary objective of a carbon price is to reduce greenhouse gas 
emissions, by creating an incentive to reduce emissions, it can encourage 
investment in renewable energy. Three types of carbon pricing exist:

► A cap-and-trade scheme places a cap on the level of greenhouse gas 
emissions and allows those industries with low emissions to sell their 
extra allowances to larger emitters. By creating supply and demand 
for emissions allowances, a cap and trade scheme establishes a 
market price for greenhouse gas emissions. The cap helps ensure 
that the required emission reductions will take place to keep the 
emitters within their pre-allocated carbon budget.

► A fixed carbon price directly sets a price per unit of greenhouse gas 
emissions (i.e., $/tCO2-e). It is different from an emissions trading 
scheme in that the emission reduction outcome is not pre-defined 
but the carbon price is.

► Baseline and credit schemes describe a broad range of approaches 
where generators above a certain emissions threshold must procure 
emissions offsets from generators with lower emissions (e.g., 
renewable energy generators).

Coal retirements

Governments around the world are considering or implementing regulatory 
changes that will require coal power stations to retire or significantly reduce 
their emissions. Policy options being explored include limits on total 
emissions, declining thresholds for emissions intensity, and mandated 
retirement for capacity beyond a certain age.

Assuming that replacement plant have lower emissions intensities, coal 
retirement will lead to reduced emissions which in part might be through 
creating space in the market for new renewable energy capacity. 

In Queensland, coal retirements could incentivise new renewable energy 
projects through the expected increase in wholesale prices. However, as the 
NEM is an interconnected system, it may be challenging to drive sufficient 
wholesale price rises under current market conditions, and the market may 
choose to install alternative low emissions technologies (such as natural gas) 
instead of renewables in the absence of complementary policies. Higher 
wholesale prices would also increase consumer bills and potentially result in 
a wealth transfer from consumers to the remaining generators. 

Fossil fuel generation levy

Imposing an additional levy on coal and/or gas generation would act as a 
de facto carbon price for affected generators, increasing their cost of 
production as well as raising revenue for the government. This revenue 
could be used for a variety of complementary policy options, such as:

► Partially or fully funding a series of CFDs

► Funding structural assistance programs in the event of coal power 
station retirements

► Compensating households affected by higher prices.

Introducing a fossil fuel generation levy would not directly impose costs on 
consumers, but wholesale prices may rise to the extent that liable 
generators can pass through their higher costs. This scheme could 
therefore act as a wealth transfer from consumers to government, 
depending on the use of the revenue.

Higher costs for coal generators may lead to reduced output (depending 
on the quantum of the levy), and the consequential increase in wholesale 
market prices could drive new renewable energy generation (although 
achieving sufficient price rises may be challenging under this scheme 
alone).

Carbon abatement auction

The government could procure bids for reductions in energy sector 
emissions, which could directly or indirectly increase renewable 
investment. This would have the potential to complement the Federal 
Emissions Reduction Fund. Procuring reductions through auctions is likely 
to reveal the lowest cost options. However, as with upfront capital grants, 
payments would be made in advance of the desired outcomes being 
achieved, which requires safeguards to ensure promised reductions are 
delivered.

Combinations of policies

Many of the policy options described in this section are complementary 
and can be combined to achieve multiple objectives or redistribute costs 
and benefits of schemes. For instance, auctions for CFDs could be 
complemented by a fossil fuel generation levy. This levy would be 
expected to increase wholesale prices, thereby reducing the subsidy 
required under the CFD, and provide a source of revenue to fund partially 
or fully fund the lower subsidy.
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2.4 Non-financial support

Streamlining approvals and licencing processes

Renewable energy developers must obtain a number of licences, and 
negotiate a series of planning approvals and agreements before they can 
build their infrastructure and generate electricity. 

A key issue for renewable projects is that they are often much smaller than 
fossil fuel projects but they need to negotiate the same set of approvals 
and licensing regimes. 

Infrastructure developers are likely to favour jurisdictions with clear and 
consistent planning requirements as well as reasonable and defined 
timelines for planning decisions. 

Improving network connections

The availability, cost and timeliness of grid connections for projects can 
also be a barrier to the development of renewable energy projects. Recent 
feedback from project developers suggests this is a particularly relevant 
issue for Queensland. 

Facilitating alternate energy solutions in fringe of grid locations

There are a number of towns and councils in regional Queensland that are 
connected to the fringe of Ergon Energy’s distribution network, or located 
within isolated networks. The remoteness of these locations typically 
increases the cost to supply these customers. 

While Ergon Energy is required to provide safe, secure and reliable 
electricity supply to these customers, opportunities may exist for 
alternative energy solutions.

Where these opportunities exist, it important that the regulatory 
framework allows these solutions to be developed and implemented in an 
efficient, cost effective and timely manner. 

2. Policy options for increasing renewable energy
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2.5 Interactions with other energy and emissions policies

Between now and 2030, it is possible that there will be a strengthening of 
the Federal RET, or the introduction of other policies that increase 
incentives for renewable energy projects (e.g., carbon price). For example, 
the Federal Opposition has announced that, if elected, it will introduce an 
emissions reduction target of 45% by 2030 (on 2005 levels) and target 50% 
renewable energy generation by 2030.

At the same time, other jurisdictions are establishing policies and 
initiatives that promote renewable energy within their own local areas. 

In this context, it will be important to understand how a Queensland 
renewable energy target interacts with national and state initiatives, to 
ensure that Queensland positions itself to maximise renewable 
investments to the state. 

To the extent a Queensland renewable energy target would impose an 
additional compliance burden on energy sector participants, it will also be 
important to understand this burden in the context of other national and 
state initiatives.

Solar concentrator technology
Windorah Solar Farm 

Courtesy: Ergon Energy 



2.6 Current Queensland renewable energy policy initiatives

The Queensland Government has in place a range of policy initiatives 
aimed at supporting new renewable energy investments in the state, 
including:

► One million solar roofs: Leveraging the strong uptake of small-scale 
solar PV in Queensland, the Government has set a target of one 
million solar rooftops (or 3,000 MW of installed capacity) in 
Queensland by 2020. Under this initiative the Government is 
collaborating with industry to identify barriers to further 
deployment of solar PV in the market.

► Fair price for solar review: The Government commissioned the 
Queensland Productivity Commission to identify an appropriate 
methodology and price for households exporting electricity 
generated from small-scale solar PV systems.

► Solar 60: The Government, in conjunction with ARENA, will help 
support the development of up to 60 MW of large-scale solar 
energy projects in Queensland, by providing long-term revenue 
contracts.

► Wind code and guidelines: The Government is currently consulting 
on the development of a framework for consistently assessing and 
approving wind farm developments in Queensland. 

► Battery storage: The Government is working with other state 
jurisdictions to ensure an appropriate operational framework is 
established to enable the safe deployment of storage technology. 
This will cover standards, training and product testing.

► Energy services subsidiary business: As part of the merger of 
Energex and Ergon Energy, the Government has committed to 
establishing an energy services subsidiary. The subsidiary will 
investigate options to utilise renewable technologies in regional 
Queensland, particularly in remote and isolated areas.

► Advance Queensland: The Government has established Advance 
Queensland to drive science and innovation across priorities areas 
including renewable energy. For example $1.2m has been 
committed through the Advance Queensland Research Fellowship 
and PhD Scholarship programs for the development of alternative 
energy sources and technology.

2. Policy options for increasing renewable energy

Queensland can 
learn from other 
states in 
implementing 
renewable energy 
policies

Table 3: Renewable energy policies by jurisdiction
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JURISDICTION POLICIES / INITIATIVES

South Australia23

50% renewable 
energy by 2025

► Implemented regulatory changes to allow wind farms, 
pastoral activity and resource exploration to co-exist on 
Crown land used for pastoral purposes and also expedite 
solar developments

► Established the Office of the State Coordinator-General to 
coordinate and streamline approval processes for private 
sector development above $3m in investment value

Victoria24

At least 20% 
renewable energy 
by 2020

► Reformed wind farm planning laws

► Considering options to improve the connection process for 
distributed generators

► Seeking responses to a Request for Tender for the 
procurement of large-scale generation certificates related to 
Victorian Government’s electricity consumption, to bring 
forward the construction of new renewable energy projects 
in the state 

Australian 
Capital 
Territory25

100% renewable 
energy by 2020

► Coordinated three reverse auctions comprising one large-
scale solar auction (40 MW) and two wind auctions (200 
MW). A fourth auction will commence in 2016 focussing on 
next generation renewable technology.

New South 
Wales26

► Established a renewable energy advocate to work closely 
with NSW communities and industry to facilitate the 
development and generation of renewable energy in NSW

► Implementing wind energy planning guidelines

► Improving the process for network connections

Tasmania27, 28 ► Pursuing the potential for 10% additional hydro generation 
output from existing hydro facilitates

Western 
Australia29

► Committed $300,000 on a feasibility study for the creation 
of edge-of-grid renewable energy solutions

Northern 
Territory30

► Deploying medium and high penetration renewable energy 
systems in more than 30 remote communities

2.7 Renewable energy policies adopted in other jurisdictions

Most Australian jurisdictions have recently developed renewable energy 
plans outlining the initiatives and actions being under to increase the use 
of renewable energy. Table 3 provides a snapshot of some of the key policy 
initiatives, with a more comprehensive list provided at Attachment A. 



2.7 Defining a target

There are a number of factors involved in defining a renewable energy 
target. The way a renewable energy target is defined is important, as it will 
influence the nature of capital investment, where jobs are created and the 
potential impact on electricity prices.

The way the target is defined may also impact achievability, so it is 
important to design the target to give the best chance of success. This is 
particularly important given the level of investment that will be required to 
develop a credible pathway for up to 50% renewable energy generation in 
Queensland by 2030.

The Panel is currently considering the design elements for a renewable 
energy target for Queensland. For present purposes, the Panel assumes 
the following broad design elements will apply:

► The target will apply to Queensland’s electricity sector, on the basis 
that this will capture the majority of renewable energy used in 
Queensland.

► The target will recognise small and large-scale renewable energy 
technologies/projects. This will capture the strong growth potential 
for all forms of solar PV, as well as support development for large-
scale renewables. 

► Any policy of broad application is expected to be neutral as 
between renewable energy technologies, but may be supported by 
complementary measures that optimise opportunities from specific 
technologies.

The Panel will test and refine the elements of the target in the Draft 
Report.

2. Policy options for increasing renewable energy

The Expert Panel 
has considered 
the key elements 
of a renewable 
energy target for 
Queensland
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2. Policy options for increasing renewable energy
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2(a) What policy options are likely to deliver increased 
renewables in the most effective and efficient 
manner under a Queensland renewable energy 
target, taking into account existing schemes such as 
the Federal LRET?

2(b) What, if any, are the key policy barriers in 
Queensland preventing renewable energy  
investment?

2(c) How might the Queensland Government expedite 
the delivery of renewable projects (e.g. regulations 
and development approvals)? 

2(d) How can the existing framework better support 
alternative energy solutions, particularly in fringe-
of-grid and isolated locations?

2(e) Are there any other considerations that should be 
taken into account when defining a renewable 
energy target for Queensland (e.g., concurrent 
progress in energy efficiency, hybridisation, the use 
of renewables in industrial processes)? 

Section 2: Policy options for
increasing renewable energy

Consultation questions



3. Funding renewable energy

3.1 Wholesale market effects

In the NEM, energy is dispatched in five minute dispatch intervals, with the 
generation that offers the lowest price dispatched first. The highest priced 
generator dispatched in each dispatch interval to meet demand sets the 
wholesale pool price for that dispatch interval. This is referred to as the 
‘merit order’ form of dispatch. 

Electricity generators with low short-run costs (e.g., low fuel costs) such as 
wind, solar and coal-fired generators, are usually offered at lower prices 
and dispatched before generators such as gas-fired peaking plant that 
have high short-run costs. 

If new low-cost generators are introduced into the market (i.e. renewables 
with no fuel costs), the order of dispatch is altered. For example, gas-fired 
peaking plant may then not be needed to meet demand. This puts 
downward pressure on wholesale pool prices. This dynamic is depicted in 
Figure 18. 

However, in the longer term as more renewable energy is subsidised to 
enter the market, older and/or higher cost plant that are generally less 
flexible will likely exit the market. Should this result in the closure of low-
cost coal-fired generators, gas-fired generators may be needed to play a 
greater role in the market, thereby resulting in upward pressure on the 
wholesale price of electricity. 

Careful 
consideration will 
be required in 
relation to the 
approach to 
supporting 
renewable energy 
projects 

The purpose of this section is to seek feedback on how the cost of 
renewable energy policies should be funded. To assist in guiding 
stakeholder feedback, this section explains how increasing the use of 
renewable energy can effect electricity prices, and describes the 
mechanisms through which renewable energy subsidies can be funded. 
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If intermittent renewables, such as wind and solar (in the absence of 
energy storage) are not available during periods of high demand, higher 
cost peaking generators may be required to fill the gaps in supply, also 
resulting in upward pressure on the wholesale price of electricity. 

It should also be recognised that Queensland solar generation capability is 
highly correlated (i.e., similar solar radiation throughout the state during 
the day) while wind potential is far less correlated and occurs at different 
times of the day. 

Significantly increasing the percentage of renewables in the generation 
mix, may therefore lead to wholesale prices with ‘lower lows’ and ‘higher 
highs’, and overall prices may be higher or lower than now.

Figure 18: Merit order price effect due to renewable energy
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Case study: The effect of high wind generation in South Australia

South Australia has the highest penetration of wind energy in Australia. In 
2014-15 wind generation contributed 32% to total generation in South 
Australia31. This compared to the NEM average of around 5% wind 
generation.

Unlike other most other NEM regions, South Australia relies heavily on gas 
generation for baseload power. In 2014-15, gas contributed 35% to total 
generation in South Australia, compared to the NEM average of 11%.

Figure 19 compares the half-hourly wholesale pool price in South Australia 
at periods of low wind generation output and periods of high wind 
generation output (defined as the bottom and top 10% of half-hourly wind 
generation between March 2014 and March 2016). 

During periods of high wind generation, wholesale prices were typically 
low in South Australia, reflecting the relatively low marginal cost of wind 
energy. By contrast, when there was limited use of wind generation, 
wholesale prices were much higher on average and more volatile. During 
these periods, higher amounts gas-fired generation were dispatched, 
increasing the half-hourly spot price. 

Wind capacity will also not always be available at times of peak demand, 
which can drive more extreme peak prices. However, in some cases wind 
can generate all of the electricity required in some periods.

Wholesale prices have been consistently higher in South Australia 
compared with most NEM regions, averaging $53.93/MWh between 2005 
and 2010, and $46.69/MWh between 2010 and 2015 (Figure 20). This 
compares to the NEM average of $46.10/MWh and $42.57/MWh, over the 
same periods.

Figure 19: South Australian wholesale pool price in high and low wind periods
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3. Funding renewable energy

Source: DEWS analysis based on data from AEMO

Figure 20: Average annual wholesale prices in the NEM
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South Australia 
highlights some of 
the potential 
energy market 
issues associated 
with a high 
penetration of 
renewable energy

Source: AEMO32



Focal point: Understanding Queensland’s contribution to the LRET

The Federal LRET is a national scheme aimed at increasing Australia’s 
consumption of renewable energy and is designed to ensure that 
renewable generation is constructed at the lowest cost. Consumers bear 
the costs of LRET proportionate to their consumption rather than where 
investment is made.

For 2015-16 the QCA estimates that a typical residential customer pays 
around $20 (1.4%) on their annual bill to support renewable energy 
generation under the LRET33. The QCA expects this will increase to $32 
(2.2%) in 2016-17, reflecting an upward trend in forward prices for Large-
scale Generation Certificates (LGCs)34.

3. Funding renewable energy

3.2 Retail price effects

At present, the cost of renewable energy technologies is generally higher 
than that of fossil fuel technologies. Where additional subsidies are 
required to support new renewable projects, a number of options exist to 
fund the subsidy.

Subsidies funded by electricity consumers

Subsidies can be funded by electricity consumers through power bills, 
where the cost is recovered on a per kWh basis. This approach has the 
advantage of distributing the cost of renewable energy projects across a 
broader population. 

The Federal LRET is an example of Australian electricity consumers funding 
the cost of new renewables based on consumption from the grid. Under 
the LRET, retailers include the cost of complying with the scheme as part of 
the price charged to consumers (refer to Figure 21). 

Queensland’s Solar Bonus Scheme is another example of consumer funded 
renewable energy subsidies. In this case, Queensland’s distribution 
network businesses, Energex and Ergon Energy, recover the cost of feed-in 
tariff payments through higher regulated network charges, which 
ultimately results in higher electricity charges for all Queensland electricity 
customers.

Consumer-funded schemes can be modified to exempt certain consumers 
from paying the full or partial cost of a scheme. This may be justified in 
circumstances where the cost is prohibitive for some customer groups or 
where it affects trade-exposed industries which have international 
competitors that do not face the costs. However, exemptions increase the 
cost burden for all other consumers.

Renewable 
energy subsidies 
can be funded by 
governments, 
industry or 
electricity 
consumers 

26Queensland Renewable Energy Expert Panel – Issues Paper

Figure 21: Simplified LRET process flow
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Subsidies funded by government

Alternatively subsidies can be directly funded by the taxpayer through 
government funds. This approach minimises the impact on consumer 
electricity bills and avoids incentive distortions and cross-subsidies that 
can arise with some consumer-funded schemes (e.g., premium FiTs, 
double dipping associated with rooftop PV under the Federal RET). 

However, there is a limit on how much renewable capacity can be publicly 
funded in this way. This is particularly relevant given level of new 
renewable energy capacity that will be required to meet a 50% renewable 
energy target for Queensland.

The Solar 60 project is an example of the Queensland Government 
providing direct financial support toward the cost of large-scale solar PV 
capacity. 

Social Bonds are alternative public funding mechanism which may provide 
a useful and innovative way of funding such debt. Under a Social Bond 
private investors invest in bonds which payoff in the future if and when 
social benefits accrue. Social Bonds were developed in the United Kingdom 
in 2010, and have since been used across North America and Europe. 



3. Funding renewable energy

3.3 Future costs

While the cost of renewable energy is generally higher than fossil fuel 
generation plant, it is anticipated that the costs of renewable energy 
technologies will decline further over time (Figure 22). 

Future costs will depend on technology improvements, annual energy 
production and fuel costs (for fossil fuel or biomass technologies). 
However, different technologies also have different attributes that may 
make them more or less valuable to a grid, and costs cannot be considered 
in isolation.

An important aspect of assessing credible pathways for renewable energy 
is therefore understanding the potential future costs and roles for 
renewable energy technologies. This will help define the level and type of 
assistance that may be required for renewable energy technologies during 
the transition. 

A credible 
pathway must 
consider how the 
cost of renewable 
energy 
technology will 
change over time

Source: Mid-point technology cost from Australian Power Generation Technology Report, 201535
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What is levelised cost of 
electricity? 

Levelised cost of electricity 
(LCOE) is the total cost of 
installing and operating a energy 
project expressed in $/MWh of 
electricity generated by the 
system over its life.

It is particularly useful for 
comparing the cost of different 
methods of electricity generation.
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Figure 22: Indicative levelised cost of generation from new power stations of different 
technologies – possible changes over time

Wind turbines



Section 3: Funding renewable energy

Consultation questions
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3(a) If subsidies for renewables are required, how 
should they be funded (e.g. paid by electricity 
consumers, funded from the state budget, funded 
through social bonds, etc.)?

3(b) Should any consumers be exempt or have their 
contribution discounted on either efficiency or 
equity grounds (e.g. trade exposed sectors, low 
income consumers, etc.)?

3. Funding renewable energy



4.2 Is 50% renewable energy technically feasible? 

A number of recent studies suggest that grids can be safely operated at high 
penetrations of renewable energy36, 37. However, this requires careful 
consideration of the technical details of operating a grid, which can differ 
depending on the characteristics of the local load, and the availability of 
electricity supply from interconnecting regions. For example, Queensland is 
a long network with limited meshing which means it may be more likely to 
suffer operational problems with renewable technologies compared with 
deeply integrated grids in Europe, the United States and China. 

A key distinction that must be recognised is between the total percentage of 
energy supplied by renewable energy and the instantaneous penetration of 
renewable energy achieved at any moment. When renewable output is high, 
fewer conventional generators are required resulting in them ramping, or 
shutting down for periods, and not being immediately available. These 
generators have historically provided a range of grid support services at 
relatively low cost. A high penetration of renewable energy may therefore 
require new grid management strategies, or new markets for support.

The output from variable renewables can also change rapidly in response to 
weather conditions, requiring other generators to respond more quickly or 
more frequently than has occurred historically. 

Although managing future grids may be more challenging, this could be 
aided by emerging technologies such as storage and advanced inverters.

Case study: Technical issues with renewables in South Australia

In 2014-15 South Australia sourced 32% of its electricity from renewable 
generation, and up to 100% of its demand in some five minute periods. 
Despite this, AEMO has identified no fundamental barriers to securely 
operating with high renewables, provided either the Victorian 
interconnector (which connects Victoria to South Australia) or at least one 
conventional generator is available38. Currently, an unplanned 
interconnector outage can lead to blackouts or drive up the cost of 
managing the grid (ancillary services), as happened in late 2015. 

AEMO is continuing to investigate these scenarios, and has implemented 
new strategies for operating the grid at times when the loss of the South 
Australian interconnector is considered a credible risk.

4. Issues for electricity system operation

Assessing the 
credibility of 
50% renewable 
energy for 
Queensland will 
require high 
quality analysis 
of the technical 
issues associated 
with intermittent 
generation

4.1 Issues for managing high penetration of renewable energy 
generation

There are many domestic and international studies which have explored 
the technical challenges associated with operating high penetration 
renewable systems. 

Some of the challenges include:

► Ensuring continued high levels of reliability, taking into account the 
intermittent nature of wind and solar generation.

► Evaluating the suitability of the existing network infrastructure, 
including whether grid upgrades are required, and how these costs 
would be recovered.

► Managing the operation of the remaining coal fleet, considering 
both economic and technical constraints given the intermittent 
nature of some renewables (e.g., wind).

► Secure system operation, including managing system frequency 
with lower levels of synchronous (spinning) generation. Options 
such as advanced inverters exist for mitigating these challenges, 
but may need to be incentivised or mandated before they will be 
deployed.

► As well as system-wide issues, there may be local grid issues in 
specific areas, such as maintaining the grid voltage. This includes 
both the transmission and distribution networks (such as in areas 
with high levels of rooftop PV).

The purpose of this section is to seek feedback on the changes that may be 
required to Queensland’s electricity system to facilitate increased use of 
renewables. To assist in guiding stakeholder feedback, this section 
identifies some of the key challenges associated with a higher penetration 
of renewables, and highlights how other jurisdictions are seeking to 
manage the integration of high levels of renewable energy generation.
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4. Issues for electricity system operation
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Network investment

Network upgrades could allow access to higher quality renewable 
generation sites, but would require consideration of costs and benefits.

Stronger interconnection between Queensland and New South Wales 
would enable balanced supply at times of both high and low renewable 
generation, but is likely to have a significant cost. Previous studies to 
increase interconnector capacity between New South Wales and 
Queensland have not supported an upgrade in the capacity of the 
Queensland New South Wales Interconnector (QNI) at this time41.

Battery storage technologies

Battery storage will play an important role in facilitating greater 
penetration of renewable energy. Battery storage can allow higher levels 
solar PV for residential and business applications while also ensuring the 
grid is stable by smoothing out the demand and supply peaks. 

For example, Ergon Energy is currently investigating opportunities to utilise 
battery banks to address reliability issues for regional customers serviced 
by single line networks. The Grid Utility Support System (GUSS) works by 
charging batteries overnight when electricity use is low and discharging 
them during the day if required when energy use peaks. The system will 
also help Ergon Energy’s network interact more effectively with small-scale 
solar PV installations.

Large-scale battery storage can also be used to assist grid reliability by 
helping to better align renewable energy generation with load. For 
example, it is understood GE recently committed to constructing a 30 MW 
battery energy storage system in Southern California, aimed at increasing 
network reliability by providing solar ramping and power balancing.

4.3 Future generation mix and market operation

Reliability and security

Studies of electricity grids by AEMO38, the University of New South 
Wales39, and the CSIRO40 have indicated that demand can reliably be met 
under growing penetrations of wind and solar, but the system 
requirements and optimal generation mix are highly dependent on the 
specific characteristics of each region and require careful consideration.

Different technologies have different abilities to meet demand. For 
example, solar PV cannot, on its own, supply overnight demand. 
Therefore, there will need to be appropriate market signals to encourage 
the optimal generation mix.

Wind and solar generation profiles in Queensland are less correlated than 
renewable generation in the southern states, due to the state’s diverse 
geography. This diversity may to some extent help with meeting NEM 
demand at an aggregate level. 

Technical capabilities

Moving to 50% renewable energy generation would represent a significant 
system transformation. 

As such, there may be operating requirements that should be imposed on 
new generators. Examples could include greater fault ride-through 
capabilities, a requirement for inverters to contribute to voltage control, or 
the contribution of “synthetic inertia” from wind farms. It is likely that 
active markets in these services would need to be developed.

Market design and operation

The structure and operation of the wholesale market would need to be 
considered when moving towards 50% renewable energy to ensure that all 
the services required to operate the grid are available and are 
appropriately valued. 

Areas considered in Australia or internationally include new markets for 
flexibility or capacity, imposing minimum inertia levels, or facilitating the 
aggregation of consumer generation and demand response capabilities.
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4(a) What factors should the Queensland Government 
consider when assessing power system reliability 
and stability outcomes from policy options?

4(b) How might the policy options affect the efficiency 
of the current NEM design?

4(c) What changes to the NEM design might need to be 
considered with the implementation of the various 
policy options?

4(d) What capabilities should be considered as 
requirements for new renewable generators of 
different technologies? 

Section 4
Consultation questions

Section 4: Issues for electricity 
system operation

Consultation questions

4. Issues for electricity system operation



5. Commercial and investment issues

Investment in 
large-scale 
renewable energy 
requires 
balancing the 
costs and risks 
associated with 
the market

The purpose of this section is to seek feedback on the commercial and 
investment issues associated with renewable energy projects in 
Queensland, including how the state can better leverage existing support 
schemes and attract private sector investment. To assist in guiding 
stakeholder feedback, this section discusses the costs and risks involved in 
developing renewable projects, and how projects can be financed. It also 
considers the various investor types, and the funding models (both existing 
and emerging) that can be deployed to finance renewable projects.

5.1 Energy project costs and risks

Energy generation projects typically comprise two sets of costs:

► Capital costs – costs associated with the engineering, procurement 
and construction phase of a project, interest payments on any debt 
associated with the project, payments associated with a return on 
equity invested in the project and retirement costs (dismantling 
power stations and restitution of power station land and where 
applicable, mines)

► Operating costs – the ongoing costs associated with operating and 
maintaining renewable energy plant, including fuel costs.

The viability of a renewable energy generation project is determined by its 
ability to earn the required level of revenue over the life of the project –
typically 15 to 25 years. The key areas of risk for energy project developers 
relate to:

► Capital cost – being able to deliver the project within budget, 
including currency risks for elements constructed overseas

► Cost of finance – being able to attract appropriate debt and equity 
to support the project over its life

► Revenue stream – securing an appropriate revenue stream over 
the life of the project

► Volume risk – the operation characteristics of the renewable 
energy resource (wind load, solar irradiation)

► Operational risks – operational and maintenance cost mitigation of 
the plant.
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These risks are typically higher for renewable energy projects compared to 
traditional coal and gas-fired generation, which is in large part due to the 
fact that there is very little natural demand for renewable energy projects 
and they rely on significant subsidies from government or from consumers 
backed by government legislation to be developed. 

Policy time inconsistency or sovereign risk is a very real and prominent 
consideration also. For example in the case of the LRET, regular changes 
and threats of changes to the policy has resulted in very significant 
uncertainty and volatility in Large-scale Renewable Generation Certificates 
(LGCs). This dynamic is illustrated in Figure 23. 

PPAs have traditionally been used to manage the long-term revenue risk 
associated with renewable energy projects. However, in recent years, a 
lack of long-term PPAs available from electricity retailers have been a 
limiting factor on renewable energy investment, with retailers, in part in 
response to the frequent changes in RET policy, now seeking shorter-term 
PPAs.

Figure 23: Renewable Energy Certificate / Large-scale Generation Certificate spot price

Source: Mercari42
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Queensland has 
an opportunity to 
capitalise on the 
funding 
opportunities 
available for 
renewable energy

5. Commercial and investment issues

5.2 Federal support schemes

Currently there are range of Federal support mechanisms that assist 
project developers manage the cost and revenue risks of renewable 
energy projects. From a cost perspective, support is available through 
ARENA, and the CEFC. The Federal LRET provides support from a revenue 
perspective. 

► ARENA invests in activities from research and development 
through to pre-commercial deployment. ARENA funds typically 
assist renewable projects by reducing the upfront capital 
expenditure requirements of a project. 

► The CEFC provides concessional financing for clean energy projects. 
However, unlike ARENA, these projects must be demonstrably 
commercial. The CEFC is able to assist project developers manage 
financing costs by reduce the funding that would otherwise be 
required from debt and equity investors. 

► On 23 March 2016 the Federal Government announced the 
creation of the CEIF43. The CEIF will be jointly managed by ARENA 
and the CEFC and will be tasked with investing debt and equity in 
clean energy projects. The CEIF will utilise existing funds allocated 
to ARENA and the CEFC. Funds invested by the CEIF will not be in 
the form of non-refundable grants, but will be investments 
requiring returns (debt repayments or equity returns) to the CEIF.

► The Federal LRET provides an additional source of revenue for 
renewable energy developers by requiring liable loads to procure a 
certain amount of LGCs each year. As noted earlier, certificate spot-
market prices can fluctuate widely in response to short-term issues, 
which means most projects will require long-term offtake 
agreements to obtain finance. Under the LRET an average of 300 
MW of new large-scale wind generation has been commissioned 
annually in the NEM since 2005 (Figure 24). The Federal LRET will 
currently terminate in 2030 which means that new projects will 
have less than 14 years of support from these certificates. 

► In 2012, the then Labor Federal Government introduced a fixed 
price on carbon. A carbon price has the effect of increasing costs to 
fossil fuel generators and the revenue of renewable generators. 
Initially set at a fixed price of $23/tCO2-e, the intent was to move to 
a floating price linked to international schemes from 2015. The 
scheme was repealed by the Abbott Government in 2014.

Case study: Solar 60

The Solar 60 initiative is being conducted in collaboration with ARENA, to 
leverage the skills and resources of Queensland and the Commonwealth in 
supporting renewable energy projects.

Solar 60 aims to provide financial support to projects that are successful 
under ARENA’s large-scale solar PV competitive round based in 
Queensland. 

Under Solar 60, the Queensland Government will provide support for up to 
60 MW of solar projects by way of a long term CFD. This will provide 
project developers with a guaranteed minimum level of revenue over the 
life of the project.

Ten Queensland-based projects account for over 420 MW of capacity 
shortlisted by ARENA in January 2016. This represents over 50% of the 
total capacity shortlisted by ARENA across Australia. 

Figure 24: New large-scale wind generation capacity in the NEM 2005-2015 

 -

 100

 200

 300

 400

 500

 600

 700

 800

 900

 1,000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

M
W

Annual Wind Construction

Average Annual Build (MW)

33Queensland Renewable Energy Expert Panel – Issues Paper

Source: AEMO44



5.4 Recent retail initiatives 

Ergon Energy 150 MW tender process

Ergon Energy’s retail business has commenced a tender process to 
contract up to 150 MW of large-scale renewable energy capacity in 
Queensland. 

Projects will be selected on a lowest-cost basis and the process is 
technology neutral. 

Ergon Energy will offer successful projects PPAs extending out to 2030. 
These PPAs will assist Ergon Energy in meeting its renewable energy 
liabilities under the LRET.

Powering Australia Renewables Fund

AGL has launched the ‘Powering Australia Renewables Fund’ with a view to 
developing and owning 1,000 MW of renewable energy, valued at 
between $2.0 and 2.5b47. 

This vehicle provides an alternative solution to electricity retailers in 
sharing the cost and risk of renewable investments with other institutions. 

Under this plan, AGL will: 

► Contribute around a third of the required equity ($200-$250m), 
and seek equity and debt from other investors

► Provide short-term PPA support with renegotiation parameters 
beyond five years 

► Sell some of its existing renewable assets into the fund (e.g., 
Broken Hill and Nyngan solar farms with a total capacity of 155 
MW) and provide development sites from its project pipeline.

5.3 Recent government initiatives 

ARENA Large-scale solar PV – competitive round

ARENA has allocated $100m funding to support large-scale solar PV 
projects through a competitive auction process. The auction aims to 
deliver 200 MW of large-scale solar across the NEM and Western Australia.

The Queensland Government will provide support for up to 60 MW of 
Queensland based capacity (via long term CFD) from the ARENA auction.

ACT Government reverse auctions

Since 2012, the ACT Government has run three reverse auctions 
comprising one large-scale solar auction (40 MW) and two wind auctions 
(200 MW). A fourth auction is due to commence in 2016 focussing on next 
generation renewable technology, that includes distributed energy 
storage.

The auctions form part of the ACT Government’s objective of 100% 
renewable energy by 2020. At this stage, the projects are above and 
beyond the RET, with the ACT Government maintaining ownership of the 
renewable energy certificates.

Carbon Neutral Adelaide

Adelaide is aiming to be the first carbon neutral city in the world target 
2025, and is investigating a mix of strategies including investing in energy 
efficiency and renewables45.

NSW procurement for renewable energy

The NSW Government has released a tender for the procurement of 137 
GWh of electricity from a new renewable energy project in NSW, 
representing around 60 MW of large scale solar or 45 MW of wind 
capacity46.

5. Commercial and investment issues

Since the RET 
Review, Federal 
agencies and state 
governments 
have played an 
important role in 
facilitating the 
development of 
renewable energy 
projects. 

Recent initiatives 
from energy 
retailers suggest 
renewed interest 
from the private 
sector, but under 
different terms 
than previously 
executed.
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5.5 Investor types

Risk and return on investments is positively correlated – a higher level risk 
requires a higher return. There are a range of potential investors in 
renewable energy, each with differing risk-return profiles:

► Debt providers (banks and other financial institutions) have the 
lowest risk appetite and the lowest expected rate of return on 
investment. 

Debt finance for renewable energy projects is generally provided 
on 3-7 year terms with the ability to refinance at the end of the 
term. Debt providers have been heavily reliant on long term PPAs 
(or equivalent) with tenors of up to 25 years to provide certainty of 
cash flows. The availability of long tenor PPAs has reduced due to 
the LRET termination in 2030 and strategic positioning of retailers.

Debt providers require recourse to assets in the event of 
insolvency, helping to reduce risk. The CEFC provides concessional 
debt finance to renewable projects, either stand-alone or as part of 
a consortium. 

► Infrastructure funds offer investment opportunities for 
superannuation funds, and seek stable returns on investment, with 
limited or no exposure to market (wholesale and LGC prices) risk. 

► Gentailers are liable for the purchase of both energy and LGCs on 
behalf of their retail customers. Investment in renewable 
generation assets (either directly or by offering long-term PPAs to 
developers) enables them to fix LGC prices and offset some energy 
purchase costs. 

Gentailers have driven investment in large-scale renewable 
generation since the RET was introduced. However, uncertainty 
around the RET and wholesale market issues have seen a shortage 
of renewable energy PPAs available to the market. Gentailers also 
compete as retailers where relative cost competitiveness is more 
important than absolute cost competitiveness. Therefore 
Gentailers have a preference for shorter dated obligations 
managed as a rolling portfolio to avoid being caught out with less 
competitive sourcing of certificates for too long and to be able to 
adjust sourcing on a regular basis.

5. Commercial and investment issues

There are range 
of different 
investor types 
with differing risk 
profiles and 
requirements
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► Project developers make returns from the construction and 
operation of renewable generation assets. Developers generally 
bear the risks associated with project development (approvals, cost 
overruns, delays in commissioning), but will seek to avoid exposure 
to market risk via contracting PPAs with retailers.

► Private equity investors may be willing to accept some market risk 
associated with renewable generation if forecast returns are 
sufficient.



5.7 Interactions between emerging business models for small-
scale systems and large-scale renewable energy investments 

While favourable policy incentives for small-scale renewables have been 
largely pared back, there is an expectation amongst industry that the 
market for small-scale renewables will continue to grow. This is because 
current pricing arrangements allow rooftop PV investors to avoid network 
as well as energy costs and, as network costs have grown considerably 
over the last ten years, rooftop PV investors derive a reasonable payback 
form the avoided energy and network costs alone. 

A range of new entrant businesses are entering (or considering) the 
Australian market:

► Retailers are offering solar PPAs, allowing consumers to have a 
solar PV system installed at their premises without upfront capital 
expenditure.

► US solar and battery companies are establishing offices in Australia. 
Recent examples include:

‒ Sunverge Energy: supplies distributed energy storage systems 
combining batteries, power electronics, and multiple energy 
inputs controlled by software running in the cloud. 

‒ Octillion Power Systems: supplies advanced energy storage 
systems and electric drive train components.

‒ Enphase Energy: designs and manufactures software-driven 
home energy solutions spanning solar generation, energy 
storage and web-based monitoring and control.

► Non-traditional energy suppliers (e.g., CSR) are starting to supply 
solar panels and batteries.

As demand for residential/commercial scale PV in Queensland continues 
over the coming years, it will be important to understand how new and 
emerging business models, coupled with battery storage and advanced 
metering, could impact investment decisions for large-scale renewable 
projects and the operation of the grid generally. 

5.6 Possible renewable funding models

Companies around the world use a variety of funding models to develop 
and finance their projects. As well as established project financing 
approaches, companies are now exploring new and novel ways of funding 
and contracting renewable energy generation depending on the local 
market and legislative frameworks. 

Some of the traditional types of renewable energy funding models include:

► Project financing where banks and equity investors provide the 
upfront capital required to fund a project. Projects may be either 
contracted through long-term PPAs or operate as merchant plant in 
the market. Generally the level of bank debt will significant reduce 
(or even not be available) for projects operating as merchant plants 
until a PPA or contract is secured.

► Public private partnerships (PPP) which allow governments to have 
a direct role in developing projects. 

A range of alternative funding approaches are also being deployed in the 
market, including: 

► Integrated development solutions where developers engage from 
the design face of new urban developments and incorporate 
combined energy, water and waste solutions. This could include 
both in-house and centralised generation. It is understood Lend 
Lease is trialling roll-outs of integrated development solutions for 
new developments and urban renewal precincts, such as 
Barangaroo48.

► Community funded projects allow community members to directly 
fund new developments, and potentially share the economic 
returns. A recent example of a community funded renewable 
energy project is the 4.1 MW Hepburn Wind project in Daylesford 
Victoria49. The wind farm is owned by the local community through 
Hepburn Wind, with funding coming from:

‒ Community contributions ($9.8m)

‒ Loan funding ($3.1m)

‒ Grant funding ($1.725m).

5. Commercial and investment issues

It will be 
important to 
understand how 
existing and 
emerging funding 
models could be 
used to deploy 
renewables in 
Queensland 
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5(a) How might Queensland better leverage existing 
Federal support schemes, including attracting 
additional investment under the LRET? 

5(b) What role might the Queensland Government play 
when existing support schemes cease, and how 
might the Government attract increased private 
sector investment in renewable energy?

5(c) Are there any key barriers to funding renewable 
energy projects in Queensland and, if so, how 
might these be overcome? 

5. Commercial and investment issues

Section 5: Commercial and 
investment issues

Consultation questions



Focal point: Economic benefits of renewable energy

The Federal LRET scheme has resulted in significant investment in large-
scale renewable energy projects in Australia. While the costs of the LRET 
are shared proportionally among consumers, investment in renewable 
projects have largely flowed to the southern states.

Between 2001 and 2014, around 4,400 MW of large-scale renewable 
energy capacity was installed under the LRET, delivering over $10b worth 
of investment50. Of this, only 80 MW (2%) was installed in Queensland, 
with the majority being installed in South Australia and Victoria (refer to 
Figure 16). In contrast, Queensland consumers meet around 21% of the 
costs of the LRET (based on Queensland’s share of national electricity 
consumption). 

Queensland consumers have contributed up to $2.1b toward the value of 
these investments (based on Queensland’s share of electricity 
consumption), without necessarily maximising the benefits to the state 
economy.

In order to meet the ongoing requirements under the LRET, significant 
new investment in large-scale renewable energy will be required (in 2015 
it was estimated an additional 4,500-5,200 MW of new renewable capacity 
would be required nationally to meet the 2020 target51). As a result, there 
is an opportunity to develop short term options to maximise the benefits 
for Queensland from this investment.

In the longer term, a renewable energy target for Queensland, will provide 
the opportunity for greater levels of renewable energy investment to flow 
to the state. 

In undertaking analysis of this nature, it is important to recognise that 
increased investment in one area of the economy can also offset 
investment in other areas. Similarly, increased employment in one 
particular sector, can have the effect on employment levels in other 
sectors. Therefore, it is important to adopt an economy-wide analysis to 
ensure the net economic impacts are understood.

6. Supporting economic development

Understanding 
the economic 
impacts of 
renewables will 
be central to 
developing 
credible 
pathways

6.1 Economic impacts 

Investment in renewable energy has the potential to deliver economic 
benefits such as employment, investment, industry development and energy 
security. However, there will be trade-offs, and renewable energy policies 
need to carefully designed to ensure a balanced outcome across these areas. 

Local economic impacts

At the local community level, renewable energy projects usually generate 
positive economic benefits through direct investment and new employment 
opportunities. As noted by the Clean Energy Council, during the construction 
phase, renewable energy projects provide employment for local workers, as 
well as a boost for local shops, contractors, equipment suppliers, 
accommodation providers, restaurants, cafes and much more. Renewable 
energy projects also provide ongoing jobs in operations and maintenance.

By contrast, communities which experience closure of existing coal and gas-
fired power stations would be expected to experience negative economic 
outcomes with the direct loss of power station jobs and a loss of demand for 
local support services resulting in further losses of jobs and investment. 

State economic impacts

While renewable projects often deliver positive benefits at the local level, 
the extent to which renewable energy investments generate net economic 
benefits depends on a range of factors, including: 

► The relative costs of renewable energy and fossil fuel generation, and 
the extent to which new renewables displace incumbent fossil fuel 
generators and associated employment and investment

► The extent of any subsidies and how they are funded

► Prevailing economic conditions and the opportunity costs of investing 
in renewable projects. 

The purpose of this section is to seek feedback on how Queensland can 
optimise economic and industry development through the setting of a 
renewable energy target. To assist in guiding stakeholder feedback, this 
considers the situations where renewables can drive economic 
development and outlines the various elements of the energy supply chain 
where there is potential for industry development.
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6.3 Aiding the transition

As the energy sector transitions towards greater levels of renewables, 
there will also be elements of the sector that will play a reduced role, 
particularly industries focussed on fossil fuel generation.  This could affect 
businesses and employees but also communities and regions with 
resource based economies.

In this context, consideration could be given to whether there will be a 
requirement for policies and programs that target those regions and 
industries, to ensure that they are equipped to effectively adjust. 

For example, this could involve identifying how communities can transition 
and where upskilling and training may be required to enable the existing 
workforce to effectively transition to a renewable energy economy.

6. Supporting economic development

6.2 Identifying the opportunities for Queensland 

Renewable energy projects can create jobs across the energy value chain. 
As projects gather pace in Queensland, there will be a higher demand for 
employees with skills and expertise in the areas of project planning, 
manufacturing, installation, grid connection, operations and maintenance.

There will be specific renewable energy services where Queensland holds 
a competitive and comparative advantage, which the state should look to 
specialise in and export from. Similarly, there will inputs and services 
which should be sourced from other regions. 

In seeking to build a renewable energy sector in the state, it will be 
important to identify the elements of the value chain which Queensland 
should focus on, and the policies that will facilitate industry growth in an 
efficient, sustainable, and timely manner. 

Figure 26: Typical energy value chain

Project Planning Manufacturing Installation Grid connection Operation and 
maintenance

How might Queensland 
attract planning / head 
office functions to the 

state?

What elements of the 
manufacturing process can 
be competitively sourced 
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How might Queensland 
maximise and sustain 
jobs in installation?

How might Queensland 
leverage / create 
expertise in the 
connection of 

renewables, particularly 
in remote areas?
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Queensland?

Research and 
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6(a) What renewable services could Queensland look to 
specialise in and export from?

6(b) Outside of the energy supply chain, what areas of 
the economy might need to develop in order to 
transition to a renewable energy economy?

6(c) How much, if any, Queensland Government 
assistance might be required to support the 
development of these other areas in a timely 
fashion?

6(d) How might Queensland ensure the renewables 
sector is resilient and sustainable, and avoid boom-
bust cycles that typify capital intensive investment 
programs involving market intervention?

6(e) What policies might need to be developed to 
support communities and individuals that might 
suffer losses as a consequence of the transition to 
greater renewable energy including the potential 
premature closure of power station facilities?

6. Supporting economic development

Section 6: Supporting 
economic development

Consultation questions



Attachment A

Renewable energy policies by jurisdiction

South Australian Government

► Implemented regulatory changes to allow wind farms, pastoral 
activity and resource exploration to co-exist on Crown land used for 
pastoral purposes and also expedite solar developments

► Created an Investment Attraction Agency to attract new businesses 
and head offices of international firms to the state

► Established the Office of the State Coordinator-General to 
coordinate and streamline approval processes for private sector 
development above $3m in investment value

► Developing a bio-energy roadmap to lay the groundwork for new 
bio-energy projects in South Australia

► Will commission further updates to the state’s existing diesel data 
directory to allow proponents to assess more opportunities to 
offset diesel use with renewable or hybrid energy projects

► Is supporting Adelaide’s first electric car share initiative, 
incorporating solar PV and battery storage whilst also progressing 
with an Expression of Interest for the Government’s its own vehicle 
fleet

► Has supported a new financial and legal model for a community 
cooperative for energy efficiency and renewable energy on local 
council buildings

► Is supporting a mobile energy storage testing facility by the 
University of Adelaide in partnership with SA Power Networks and 
several local providers for battery technology and integration to 
performance test systems integrated with energy infrastructure

► Is assessing the opportunity to showcase emerging battery storage 
on state-owned buildings in the Adelaide CBD area

► Is progressing legislation for building upgrade finance to allow 
building owners to access loans for energy, water and 
environmental efficiency for existing commercial buildings

► Has invited interested parties to respond to an Expression of 
Interest for provision of low carbon electricity supply and services 
to meet up to 100% of the Government’s electricity needs

► Has facilitated and provided case management support for the 
Sundrop Farms development for a 20 hectare greenhouse 
expansion at Port Paterson (near Port Augusta) showcasing 
sustainable horticulture in an arid environment, including a solar 
thermal facility to generate electricity, desalinate water and warm 
the greenhouse

► Is supporting the Coober Pedy wind and solar hybrid project by 
facilitating approvals for land access and providing a subsidy to 
enable the Coober Pedy Council to enter into a PPA for electricity

► Is investigating an opportunity for a high penetration renewable 
energy and battery storage power plant integrated with diesel for 
Marree, as a benchmark project for an off-grid community in South 
Australia’s far north

Australian Capital Territory Government

► Has commissioned three wind farms totalling 200 MW and three 
solar farms totalling 40 MW that will take it to 60% renewables by 
2017 (including rooftop solar)

► Is in the process of procuring a further 200 MW of wind capacity

► Is supporting 36 MW of energy storage to be rolled out across 
more than 5,000 Canberra homes and businesses between the 
years 2016 and 2020

► Is supporting a reverse auction for 109 MW of renewables, which 
will secure the achievement of the ACT’s target of 100% renewable 
energy by 2020

► Is providing opportunities for individuals to pool their resources to 
fund large-scale solar projects, achieving economies of scale with 
the benefits of direct ownership
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Attachment A

► Has commissioned research to facilitate investment in district 
energy systems. In addition, the ACT Government has developed 
legislation that that sets out requirements and protections for the 
technical performance of utility services including the provision of 
district energy services

► Is exploring options to deliver an integrated materials recovery and 
bioenergy facility

► Established the Renewable Energy Innovation Fund which has 
allocated $12m over 5 years to support Canberra-based renewable 
energy business and to attract new ventures to the city

Victorian Government

► Has reformed Victoria’s wind farm planning laws to encourage 
greater investment in Victoria’s wind resource, including:

‒ Changing planning controls to reduce the distance from two 
kilometres to within one kilometre in which a landowner’s 
consent is required to make an application for a turbine 
nearby a dwelling

‒ Returning the responsibility for wind farm planning approvals 
to the Minister for Planning

► Will assess how to address community-owned wind generation 
facilities in the planning system

► Will use its electricity purchasing power to promote investment 
and jobs growth in the renewable energy industry

► Is considering options to improve the connection process for 
distributed generators, aimed at providing greater clarity of 
connection requirements, clearer timeframes for connection, and 
improved processes for dispute resolution

► Has commenced a review to investigate the technical constraints 
which limit the connection of small to medium-scale distributed 
generation to the network

► Will investigate the extent to which there are barriers impeding 
investment in ‘precinct-scale’ distributed generation and consider 
regulatory reform options to address any material barriers 
identified 

► Is reviewing the current process for gaining an exemption from 
retail licensing, to ensure that new innovative business models 
(such as solar PPAs) are not being unfairly restricted

► Will enact legislative changes to ensure that all local governments 
in Victoria can provide Environmental Upgrade Agreements to 
owners of existing non-residential buildings

► Will commence a review to assess the current state of the energy 
storage market in Victoria and the areas where policy and 
regulatory reforms may be warranted

► Will actively support the development of community renewable 
energy projects, including preparing a how-to guide for developing 
community renewable energy projects in Victoria

► Will ask the Essential Services Commission to undertake an inquiry 
into the true value of distributed generation to Victorian 
consumers. This work will review whether current policy and 
regulatory frameworks in Victoria adequately remunerate 
distributed generation for the full value it provides, including 
whether the current objectives of FiT policy in Victoria are 
appropriate.

► Established a $20 m ‘New Energy Jobs Fund’, focused on providing 
targeted financial support to businesses, research institutes or 
communities to facilitate their development or uptake of new 
energy technology

► Seeking responses to a Request for Tender for the procurement of 
Large-scale Generation Certificates related to Victorian 
Government’s electricity consumption, to bring forward the 
construction of new renewable energy projects in the state 

► Will develop industry development plans to support the growth of 
sectors such as bioenergy and marine energy, with the objectives 
of: 

‒ Assessing the potential future share of these, and other, new 
energy technologies in the energy mix

‒ Identifying key barriers to the development of these new 
energy sectors

‒ Setting out a framework and actions for accelerating the 
uptake of the identified technologies
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Attachment A

► Will establish a whole-of-Government facilitation service, including:

‒ Joined-up arrangements for access to preliminary agency 
advice

‒ Agreed time schedules for application and approval processes
‒ Timely guidance on project issues, assessment requirements 

and draft responses
‒ Advice on stakeholder consultation
‒ Assistance in addressing infrastructure connection 

requirements

► Will investigate new measures to facilitate renewable energy 
projects in Victoria. This may include the appointment of an 
independent Renewable Energy Advocate for Victoria, aimed at:

‒ Promoting Victoria as a destination for renewable energy 
projects

‒ Liaising with project developers, financiers and Government 
to aid the development of renewable energy projects in 
Victoria

► Will work with national agencies to ensure that existing renewable 
energy project and resource mapping services are updated to 
provide information on large-scale wind and solar projects and 
resources

New South Wales Government

► Established a renewable energy advocate to work closely with NSW 
communities and industry to facilitate the development and 
generation of renewable energy in NSW

► Is in the process of improving the process of network connection

► Is introducing a framework to provide a more strategic, efficient 
and integrated approach to assessing renewable energy projects

► Will remove technology specific barriers to create a supportive 
policy and regulatory environment for investment

► Has created an online information portal that provides information 
to investors

► Has requested the Independent Pricing and Regulatory Tribunal to 
estimate a benchmark range for a fair price for small-scale 
generated solar energy

► Is developing an information package for small-scale solar PV, solar 
hot water and wind generation

► Is supporting mid-scale solar PV by identifying opportunities and 
working with electricity distributors to enable uptake of solar 
technologies where they are most cost effective

► Is implementing NSW wind energy planning guidelines

► Is expanding the role of the regional coordinators so they support 
the community in their early and effective engagement with 
renewable energy projects across a greater area of NSW

► Has established the ‘Growing Community Energy’ grants to reduce 
the barriers faced by community energy projects in securing 
funding for their early stage development. The grants fund pre-
feasibility studies, community engagement, planning and other 
activities to help community energy projects develop viable 
business models and attract further investment.

► Is promoting the benefits to consumers of switching to 
GreenPower accredited renewable energy, through:

‒ Requiring all government agencies (except NSW Local Health 
Districts) to purchase a minimum of 6% of GreenPower 
accredited renewable energy

‒ Launching a GreenPower Facebook page
‒ Assisting Destination NSW and the Sydney Opera House to 

‘GreenPower’ the grid-connected illuminations and Sydney 
LIVE components of Vivid Sydney

► Has developed a draft NSW Smart Meter Policy based on a 
voluntary market-led rollout

► Is investigating opportunities to support renewable energy 
experience centres and demonstration projects, through:

‒ Supporting the establishment of the NSW Energy Innovation 
Knowledge Hub at the Newcastle Institute for Energy and 
Resources (University of Newcastle)

‒ Conducting renewable energy research roundtables to 
promote and showcase research, development and 
investment in renewable energy technologies
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► Is promoting NSW as a leader of research and innovation in 
renewable energy

► Has established a working group to develop an advanced bioenergy 
initiative supporting supply and demand for renewable transport 
fuels and power generation

► Is supporting R&D in advanced bioenergy applications in 
collaboration with Rural Climate Solutions at the University of New 
England

► Is supporting research into innovative and commercially viable 
applications of geothermal assisted power generation

► Is identifying opportunities to support the integration of 
geothermal projects and coal-fired power stations

► Is supporting R&D in wave and tidal technologies, and research and 
deployment of smart grid technologies

Tasmanian Government

► Will assess the impacts of increasing levels of renewable 
generation, storage and demand side technologies on the 
Tasmanian electricity network and develop recommendations and 
plans to ensure the integrity of the network is maintained for those 
that use it

► Will identify the necessary pre-conditions for increasing Tasmanian 
hydro generation output by 10%

► Will identify the necessary pre-conditions for a second electricity 
interconnector across Bass Strait to be viable

► Will facilitate commercial development of forest residues through 
scoping and feasibility studies and seed funding ($550 000 over 
four years) to deliver forest residue solutions, such as biofuels, as 
well as engineered wood and carbon products

► Wil partner with industry and/or local government on a dollar-for-
dollar basis to build on the work on bio-fuels that has already been 
undertaken in the Dorset and Huon municipalities ($200 000 over 
two years)

► Will design and implement a small-scale electric vehicle 
demonstration program

► Will review policy and regulatory settings to enable an effective 
market led roll out of electric vehicles in Tasmania

► Will maximise the potential for a market-led growth in renewable 
energy generation in Tasmania

► Will hold stakeholder workshops with ARENA and the CEFC to 
facilitate an increase in the uptake of investments and incubator 
projects supporting technologies that will help deliver future 
energy systems including battery storage, local energy networks 
and remote renewable energy solutions

► Will advance the case for the commercial development of a 
biofuels industry in Tasmania

► Will work with Hydro Tasmania to implement its 10 Year Asset 
Management Plan to ensure that our existing hydro asset base can 
continue to deliver baseload renewable energy into the national 
electricity market for decades to come

► Will Facilitate the further promotion of Tasmania’s clean energy 
brand to prospective investors from energy and energy-intensive 
industries

► Will consider facilitation of a market-led roll out of electric vehicle 
charging facilities across Tasmania

► Will launch and implement the Data Centre Action Strategy

► Will quantify the costs and benefits of the transport sector 
switching from imported fossil fuels to locally generated energy

► Will identify new opportunities to support better energy and 
resource efficiency outcomes for small to medium enterprises

► Will facilitate sector-based workshops to identify priority 
opportunities for sector-based emissions reduction

► Will conduct a feasibility study of EUAs to assist commercial 
building owners to improve building energy efficiency

► Will identify new opportunities for energy savings measures in 
government hospitals and schools

► Has committed $200,000 in funding to continue existing 
investigations of biofuels in the Dorset and Huon regions
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► Has committed $550,000 to pursue the production of bioenergy 
and ‘clean technology’ materials from forestry and farm sourced 
biomass residues

► Using ARENA funding ($6m), Hydro Tasmania is developing an off a 
power system that will supply over 65% of King Island’s energy 
needs using renewable energy (wind and solar)

► Using ARENA funding, ($5.5m) Hydro Tasmania is developing an 
off-grid hybrid project (using solar, wind, diesel and storage on 
Flinders Island to displace 60% of the island’s diesel use

Northern Territory

► Using ARENA funding, Power and Water Corporation (through its 
subsidiary Indigenous Essential Services Pty Ltd) will install up to 
10MW of medium and high penetration renewable energy systems 
in more than 30 remote communities

Western Australia

► Established a renewable energy buyback scheme which encourages 
the uptake of renewable energy systems by providing a premium 
subsidy payment for the energy residents who own renewable 
energy systems export to the grid (at 20 cents/kilowatt)

► Will spend $300,000 on a feasibility study for the creation of the 
country’s biggest edge-of-grid solution (a renewables-based micro 
grid to cut costs and improve energy security)
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