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Executive Summary
Queenslanders are the highest greenhouse gas emitters per capita globally, and Queensland is a major
exporter of coal and gas (DERM, 2009). As such, Queensland has an important political, economic,
social, environmental and moral role to play in the international energy transition to clean fuels. But as
the International Energy Agency’s World Energy Outlook report 2011 suggests, “There are few signs
that the urgently needed change in direction in global energy trends is underway. Although the
recovery in the world economy since 2009 has been uneven, and future economic prospects remain
uncertain, global primary energy demand rebounded by a remarkable 5% in 2010, pushing CO2 emissions
to a new high. Subsidies that encourage wasteful consumption of fossil fuels jumped to over $400
billion.” (IEA World Energy Outlook, 2011:1).
This report reviews and critiques current Queensland Government energy policy and energy policy by
the LNP, Greens and Australian Party. Climate change policy is also reviewed where it includes energy
use and greenhouse gas (GHG) emissions policy. It uses the Felton Valley, 20 kilometres south-west of
Toowoomba, as an example of where current mining and energy policy is going terribly wrong. It is
undermining some of Australia’s premium agricultural land that has the potential to farm, in perpetuity,
many forms of renewable energy, including for food, as currently practised, and for electricity, heating
and cooling using a range of renewable energy technologies.
It uses nine principles to evaluate current and proposed policy. These principles are explained in detail in
the report. The principles are:
•

Accepts global warming science and the need for action via targets and other initiatives

•

Very low or no polluting emissions from energy supply technologies

•

Highly efficient energy conversion

•

Reliable and resilient supply

•

Safe to workers and the community

•

Affordable cost to end-user

•

Promotes regional development

•

Users pay a fair share of their energy costs and impacts

•

Responsibility for the global commons

The report shows that current State Government energy policy has identified some key barriers to the
development of the renewable energy (RE) and energy efficiency (EE) industries. It has implemented
some appropriate policy to address these barriers and has achieved a higher growth in renewable
energy (RE) capacity than planned through their residential solar PV and solar water heating programs.
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The report shows that, under current Government Policy, a transition to a largely renewable energy
based electricity sector could occur over the next 20 years if:






the measures outlined in the Queensland Renewable Energy Plan (QREP) and the Queensland
Energy Management Plan (QEMP) are successful,
the deployment rates of renewable energy (RE), demand side management (DSM) and energy
efficiency (EE) occur at the rates proposed till 2050,
if the average Energy Return on Energy Invested (EROEI) Ratio is improved from the current
low ratio of about 3 to 7 or more by increased use of wind and solar thermal electric systems
with storage, and
population rates and energy demand grow at about the rates projected or are reduced.

However, electricity is only one part of energy use and associated pollutants. So the QREP and QEMP
do not in themselves transition Queensland fully to a clean, low carbon economy. More policy
initiatives and funding would need to be allocated to assist this transition across all sectors of the
economy.
Over the past 5 years, the RE and EE industries have received about $900 million to support policy
initiatives and grow the industries. However, the industry still faces many barriers such as access to land
for large scale wind and solar thermal electricity projects, none of which are yet ‘off the ground’.
In contrast, the coal and gas industries are rapidly expanding under archaic laws that give mining right
of way over other land uses. Their development has faced far fewer restrictions. To assist, the
Queensland Government has greatly subsidized these mature industries. This is contrary to the 2009
G20 country’s commitment to phase out subsidies to fossil fuels and support development of clean
alternatives. This report has identified coal and gas industry subsidies of at least $6.9 billion over the
past 5 years. Another $13 billion is forecast to be spent by Government. These subsidies far outweigh
funding to support the development and deployment of clean renewable energy and energy efficiency
technologies. As the IEA World Energy Outlook 2011 states, “If we don’t change direction soon, we’ll
end up where we’re heading”. (IEA World Energy Outlook, 2011:1)
The report identifies that the external costs of coal-fired electricity in Queensland could easily be as
much as $6 billion each year. This cost, if reflected in electricity pricing, would almost double our
household electricity bills and make coal-fired electricity uncompetitive against gas, wind and some
biomass power generators.
The report summarises the work of the Stockholm Resilience Centre on planetary boundaries. This
shows that the scale of global fossil fuel use is now so large that it is impacting on a range of planetary
systems on which life depends. This includes not only the climate system, but also the hydrological
system, the oceans and the nitrogen cycle. Global scale atmospheric, land and sea pollution are a major
concern, as is the rapidly growing waste heat burden that burning fossil fuels ultimately imposes on the
ecosphere. All of these combined impacts suggest that societies need to transition to clean renewable
energy sources together with energy efficiency. While the ALP policy is addressing State electricity
generation to transition to a low carbon future, the LNP policies have failed to sufficiently address these
7
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global issues. Both the ALP and LNP policies promote the rapid expansion of more gas and coal mining
so that Queensland has the opportunity to sell these polluting fuels to Asia. Any reduction in this
expansion would threaten export sales and hence projected long term Government revenue, and
investors’ revenue. This is a dilemma as many Australian’s invest in the mining sector but are strongly
supportive of renewable energy and energy efficiency technologies. Only the Greens energy policy
attempts to address these global issues.
The report summarises some significant future energy scenarios for Australia. These show that a
transition of Australia’s electrical generation system from fossil fuels to renewable energy is feasible and
affordable. The report highlights the importance of the energy return on energy invested (EROEI) ratio
as a key criterion in this transition. This factor affects how quickly society can transition from fossil fuels
to renewable energy and energy efficiency. The higher the EROEI for the mix of energy supply systems,
the more quickly the transition can occur. EROEI should be used for selecting preferred energy supply
sources and needs to be included in policy development.
The report contrasts the health impacts for workers and the community of different energy supply
technologies. From this perspective, RE and EE technologies are likely to be safer when considering the
whole life cycle impacts of these technologies. At the end of their life, the RE technologies can be
removed from a site and recycled, leaving the site largely “untouched”. This is not the case for either
fossil fuel or nuclear energy supply technologies.

Case Study - Felton Valley Coal to Liquid Fuel Plan VS Sustainable Energy Plan
For the people of the Felton Valley, the current mining and energy policy has turned their lifestyle on its
head. An open-cut coal mine and petrochemical conversion plant is planned for their rural vista on some
of Australia’s premium agricultural land. Mining laws allow mining to override all other land uses and
this conflict is now spreading rapidly across rural Australia. Energy policy is a key driver of this mining
activity as fossil fuel energy sources are the main materials mined.
This report has compared and contrasted the Ambre Energy coal to liquid fuels proposal for Felton with
a Sustainable Energy Plan for the region.
This comparison shows:






Costs and benefits from the Sustainable Energy Plan accumulate slowly over time indefinitely,
allowing for progressive installation due to the modular mass produced nature of the
technology.
Costs and benefits of the Ambre Energy project are both immediate and relatively short term
(40 years). A range of polluting effects occur at all stages of this project. Long term impacts may
be unusable farm land and the necessity for on-going pollution monitoring.
While the SE plan produces less annual energy than the Coal to Liquids Plan, it produces clean
energy indefinitely into the future, with minimal impacts on the environment. At the end of its
life, the technology can be easily upgraded and recycled.
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Both projects provide jobs, but the SE plan provides jobs which are sustainable into the future,
not for a short-term of 40 years. Many similar skills are required for construction in both
projects but the SE plan generally exposes workers to less harmful chemicals or dust.
The Ambre Energy proposal does not address Queensland’s spiralling GHG pollution. Without
carbon capture and sequestration (CCS), the Ambre Energy proposal provides no GHG emission
benefits and is an energy intensive processes that wastes almost 60 percent of the energy in the
coal. As a result its GHG emissions, including tail pipe emissions, are high, at 6.68 Mt CO2e per
year. With CCS, vehicle tail pipe emissions are still 3.28 Mt CO2e per year. This is no better than
current petrol refined from oil.
The Ambre Energy Proposal does not address fundamental structural changes that are required
in Australia’s energy and transport systems to greatly improve efficiency and minimise waste as
it promotes our dependence on the private car.
The SE Plan could provide electricity for both local home and industry use, and electric vehicles.
Renewable energy powered electric vehicles are the most GHG friendly form of transport, while
also eliminating other fossil fuel emissions from the tail pipe of vehicles. Electrical storage on
board electric vehicles is also an essential part of the intelligent distributed grid (CSIRO, 2009).

A summary and critique of each political party’s energy policy is presented below, together with a
summary table comparing each party’s policy against the policy principles above.

Summary of ALP Energy Policies
ALP Policies are strongly pushing coal and CSG expansion under the Coal Plan 2030 and the Gas
Scheme. The Government sees these industries as underpinning Queensland’s economic development
and as a result is heavily subsidizing them. They are putting in place more restrictions to try to contain
environmental and social impacts and hence creating more “red and green” tape, which the mining
industry is protesting against.
The Government has allocated over $200 million to date toward “clean coal” projects with over $118
million going to the failed ZeroGen project for a 400MW power station with carbon capture and
sequestration (CCS). The results to date are that it is too expensive and decreases power station output
by about 30% when capturing CO2 at the power station.
Examination of the Budget Papers from 2007/08 to 2011/12 shows that expenditure on
renewable energy and energy efficiency is about $913 million over the past 5 years. This pales into
insignificance compared to subsidies for the fossil fuel sector of at least $6.92 billion, mostly for
infrastructure projects including ports, rail, roads and pipelines. This is an extraordinary amount
given the mature status of these industries and the commitment of G20 countries to phase out
subsidies to the fossil fuel industries and promote clean energy alternatives.

ALP 2009 Renewable Energy (RE) Plan is a plan that should be supported and expanded. If it continued
after 2020 at the projected growth rate of about 12 percent per year in renewable energy (RE) capacity
9
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and it achieved its stated goals, it would greatly assist in a transition to a low carbon electricity system in
Queensland over about 20 years. However, it does not address the need to transition all sectors of the
economy to a low pollution future. Hence it is a modest target in response to the need to stabilize CO2e
emissions at 450ppm and limit global temperature rise to about 2oC by about 2050.
This report confirms the estimated QREP goal of 9000GWh from RE generators by 2020 is realistic and
achievable. But this is only 13% of the estimate 69,000GWh demand projected in 2020, and hence is not
a 20 percent target as claimed.
The QREP substantially underestimates at 40 million tonnes CO2e the potential cumulative
greenhouse gas savings by 2020. This report estimates the potential cumulative savings at 64 million
tonnes.
The Queensland Energy Management Plan is a worthwhile plan with a target of 1000 MW of peak
demand reduction by 2020. But its focus is clearly on demand side management strategies (DSM), which
do not always save energy. Energy efficiency and energy conservation take a secondary role even
though they reduce energy demand and GHG emissions, as well as peak demand.
Key performance indicators (KPIs) available give no clear indication of how successful individual RE or
EE programs have been. As well, some are simply too hard to access. KPIs should be provided all in one
website location, be updated regularly and provide summary information on the range of RE or EE
programs over time.
There have been some major successes, in particular the uptake of residential solar PV systems via the
Solar Bonus scheme and rebates for solar hot water systems on homes. These schemes have exceeded
all expectations. These schemes together with the Climate Smart homes service and Sustainable Homes
policy, are potentially reducing the carbon footprint of households.
But there have been problems with the Solar Bonus PV scheme as the feed-in tariff has encouraged
home owners to displace day-time electricity to peak hours, thus adding to network costs. There have
also been problems getting large scale RE projects in particular off the ground, including the
10MegaWatt (MW) Solar Thermal Electric (STE) project at Cloncurry, the 250MW Solar Dawn project
and the Copperstring transmission line project in Northern Queensland.

Summary of LNP Energy Policy
Overall, the analysis here shows that this policy is a return to the past. It takes little responsibility for
global warming, is against the Federal Government’s carbon tax and emissions trading schemes, and
outlines few actions to address this issue. For example, it fails to set renewable energy and energy
efficiency targets and greenhouse gas emission reduction targets. It views RE technologies as not yet
commercial and that further development is needed before deployment. It fails to recognize the many
barriers that have slowed the uptake of these technologies or provide measures to address these
barriers.
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Instead, it promotes natural gas and coal seam gas (CSG) as the “clean” transition fuels with few
specific measures to support RE technologies, other than a continuation of the feed-in tariff for
residential solar PV. It ignores recent studies that have raised questions over just how ‘clean’ CSG is.
The strategy supports strongly the continuing expansion of coal and gas industry in Queensland and
attempts to placate concerns over coal and coal seam gas development by supporting increased
compensation to individual landowners and affected communities.
It is contradictory in that it promotes removal of both “red and green tape” but suggests a range of
strong regulatory measures and bureaucracy to better control CSG mining.

Summary of Queensland Greens’ Energy Policy
Overall, the Greens’ policy attempts to address global warming seriously, more in line with the latest
science of global warming.
It sets strong targets for the increased deployment of RE and GHG emission reductions and suggests
more measures to address our society’s energy inefficiency. However, its 20 percent RE generation
target by 2012 is unrealistic.
It outlines some funding strategies such as transferring the current large fossil fuel subsidies to RE and
EE, as well as proposing government bulk, non-profit purchasing of small scale RE systems for home
owners and support of establishing RE generation cooperatives as in parts of Europe. However, it fails
to give sufficient detail to address the many barriers that such an energy system transition would
have to address.

Summary of Australian Party Energy Policy
The Australian Party does not have an energy policy as such. It simplistically addresses two energy
related issues of interest to the Party, namely concerns over the rapid expansion of the CSG and coal
mining industry, and more support for expansion of ethanol fuel production for the sugar cane
industry.
It fails to acknowledge the global warming crisis and challenge and as a result it does not set RE and EE
or GHG emission targets. It recognizes that increased atmospheric CO2 is causing ocean acidification and
that something should be done. Its simplistic solution is to use more ethanol produced from sugar cane
as a cheaper transportation fuel. This, it predicts, could reduce emissions of CO2 by more than 28
percent and help stop ocean acidification.
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Complementing Federal Government Energy Policy
State Government energy policy must be considered in conjunction with Federal Government policies
and be complementary to these for policies to achieve the best outcomes. The key policies are the
Renewable Energy target and National Framework for Energy Efficiency, greenhouse gas emission (GHG)
targets, the carbon pollution tax and emissions trading scheme. With regard to each party’s policies
examined here, it can be concluded:







The ALP’s policies are complementary to Federal Government policies and could assist the RE
and EE sectors to expand and help Queensland achieve a low carbon electricity generation
sector.
The LNP’s policies are clearly against both the carbon pollution tax and emissions trading
scheme. They set few initiatives and no targets and hence are not complementary to Federal
Government policies. This will create more uncertainty in the RE and EE industries as has been
witnessed in other States with recent changes of State government, and in the past.
The Greens’ policies are complementary to Federal Government policies by providing strong RE
and EE industry initiatives. But they challenge Federal Government commitment to coal and gas.
The Australian Party has no energy policy as such and hence is not complementary.
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Comparison of Policies against Policy Principles
Principles

ALP

LNP

Greens

Australian Party

Acceptance of Global
Warming Science and the
need to address this
issue.
RE Target set

Yes

A little

Yes

No

Yes

No

Yes - strong target

No

EE Target set

Yes

No

No - stronger EE
measures supported
via MEPS

No

GHG Emissions Target set

Yes

No

Yes

No

Low Emission
Technologies preferred Very low or no polluting
emissions

Focus on gas as the
cleaner transition fuel.
Support for RE and EE
via targets and a range
of policy initiatives.

Focus on gas as a
cleaner energy source.
See RE technologies as
still in the development
phase but with
potential.

Yes - See need to
rapidly deploy RE and
EE technologies and
phasing out of coalfired electricity
generation.

Support RE but primarily
ethanol fuel production
from sugar cane.

Efficiency - Highly
efficient conversion of
energy
Reliability - Reliable and
Resilient supply

Yes

Little consideration

Yes - key part of policy

No mention

Some moves to more
resilient, distributed
generation.

No mention of
distributed generation.

Support strongly a
resilient, distributed
generation system
base on RE and EE.

No mention

Safety - Safe to workers
and users

Standard OH&S
applies. Limited
monitoring of pollution
around mines.

Standard OH&S applies.
Propose some
monitoring around
mines.

No mention in
energy/climate policy.

No mention in
energy/climate policy.

Affordable Cost to Endusers

Yes but with focus on
DSM over EE.

Yes but no details
given.

Yes via stronger EE
measures.

Yes but only by
substitution of ethanol
as a transport fuel.

Regional Development –
Promotes regional
development via
decentralization of energy
supply

Yes - but are faced with
problem of FIy In Fly
Out as a cheaper
option for mining
companies.

Yes - but are faced with
problem of Fly In Fly
Out as a cheaper
option for mining
companies.

Yes - See this as part
of a shift to distributed
generation and more
decentralized society
structure.

Yes - In particular the
sugar industry in
Northern Qld.

Equity - Users pay a fair
share of their energy
costs and impacts on
society.

Yes - support
assistance
disadvantaged groups
& pensioners.

Yes - support assistance
disadvantaged groups
& pensioners.

Yes - support
assistance
disadvantaged groups
& pensioners.

Yes - believe current
electricity is over-priced

Global Responsibility The policy reflects
Queensland’s
contribution to
addressing large scale
global issues such as
global warming and its
impacts on developing
countries.

Limited - concerned
about maximizing
export sales of coal
and gas. Do have RE &
EE plans.
See Qld's gas as a
cleaner transition fuel
and Qld's coal as
"cleaner" than
competitors. Relying
on CCS to fix the
problem.

Limited - concerned
about maximizing
export sales of coal and
gas. No RE or EE plan.
See Qld's gas as a clean
fuel and Qld's coal as
"cleaner" than
competitors. CCS not
mentioned.

Support RE & EE
strongly and phasing
out of coal-fired
power stations , with
no new mining
expansion.

No mention
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Introduction
The Felton Valley is facing a crisis, the imposition of an open-cut coal mine and petrochemical
conversion plant on their rural vista, some of Australia’s premium agricultural land. Mining laws allow
mining to override all other land uses and this conflict is now spreading across rural Australia at a rapid
rate, driven by the willingness of Government to allow mining to occur at the expense of other land
uses, primarily agriculture. Energy policy is a key driver of this mining activity as fossil fuel energy
sources are the main materials mined.

Aims
This report aims to:





Set out principles for developing best practice energy policy, that meets the needs of current
generations without compromising the sustainability of future generations.
Review and critique current Queensland Government energy policy and the energy policy of the
LNP, Greens and Katter’s Australian Party in relation to principles that might constitute the basis
of ecologically sustainable energy policy.
Examine the Felton Valley as an example of where this energy and associated mining policy is
going terribly wrong, in potentially undermining some of Australia’s premium agricultural land
that has the potential to farm in perpetuity many forms of renewable energy, including for food,
electricity, direct heating and cooling and transportation.

The first section reviews studies in recent years that show the potential for a clean energy supply system
for Australia based on renewable energy and energy efficient technologies. The second section sets out
principles that could be used as the basis for creation of clean energy policy. The next section provides
some big picture reasons why it is imperative that humans transition away from our dependence on
fossil fuels to renewable energy. Global warming is a key driver at present but this is just one of a range
of impacts that fossil fuels are causing globally.
The next section reviews and critiques each of the energy policies of the four major political parties in
Queensland which will impact on Queensland’s future energy policy and direction. Policies of the
current Labor Government are reviewed in detail, including examination of subsidies to the various
energy industries.
The final section examines problems with the proposed Felton Valley coal to liquid fuels project of
Ambre Energy. It critiques the Initial Advice Statement (IAS). It compares the outcomes from this
proposal to a sustainable energy plan developed for the Felton Valley.
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The Vision – A Clean Sustainable Energy Future
If you ask anyone whether or not they would like to see very low or non-polluting fuels used to provide
our energy needs in future, most would surely agree. In recent years, a series of energy scenario
modelling reports for Australia show that it is now technically feasible, economically affordable and
socially and environmentally responsible to rapidly transition Australia’s energy system to one based on
clean, renewable energy and energy efficiency technologies. This is essential if we are to avoid the worst
effects of a rapidly changing climate and other global impacts of our fossil fuel dependency. The
affordability is especially achievable when we choose to address modern society’s inefficient use of
energy. Efficiency measures can assure us that our energy bills don’t have to go ever upwards even if
the unit cost of energy from renewable sources was to cost us double our current fossil fuel unit energy
costs (excluding external costs of pollution etc).
In Australia, the scenario modelling includes work by groups such as Elliston, Diesendorf and MacGill
(Institute of Environmental Studies, UNSW, 2010), non-profit research group, Beyond Zero Emissions
(2010) and the Clean Energy Futures Group (2004). Policy and targets needed to assist a rapid transition
away from fossil fuels should be based on:




Appropriate action on climate change, based on the latest science, and other global
environmental impacts of fossil fuel use. Climate science is telling us that action is needed
urgently and that there is a narrow window of time to act in which to avoid potentially
catastrophic climate change impacts. (See IEA World Outlook, 2011:2; www.ipcc.ch/publications
and data ; www.realclimate.org/index.php/archives/2004/12/index/ )
Scenario analyses that identify:
o The technical potential of various mixes of renewable energy and energy efficiency for
electricity and other energy applications, with natural gas used as a back-up fuel if
required.
o The technical constraints on the implementation of these scenarios such as transmission
line upgrades, key materials availability such as steel, silicon or mirrors and
manufacturing scale-up and skills development issues.
o The social, political and economic constraints on these scenarios.

National scenario analyses that focus on electricity generation, the largest contributor to greenhouse
gas emissions, are summarized as follows from the most ambitious to the least ambitious:


Beyond Zero Emissions report (2010): Australian Sustainable Energy: Zero Carbon Australia
Stationary Energy Plan - This 10 year plan aims to replace Australia’s coal dominated electricity
system with a 100% renewable energy based one by 2020. It includes energy efficiency
measures to reduce demand. The report examines large scale renewable energy technologies
available and shows that it is technically feasible to achieve this goal by half-hourly modelling a
combination of large scale systems distributed around Australia. It also argues that this is
15
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economically achievable, costing $37billion per year over 10 years or the cost of a cup of coffee
per person per day. This investment in labour and resources would be only about 3% of GDP.
(See www.beyondzeroemissons.org )


Greenpeace report (2008): Australia’s Energy (R)evolution – A sustainable Australia energy
outlook. This report examines a mix of renewable energy and energy efficiency measures to
reduce electricity demand, supply 40% of electricity from renewables and cut greenhouse gas
emissions to more than 40% below 1990 levels by 2020. It also includes measures to reduce
transport energy and emissions. Overall the report shows how Australia’s carbon emissions from
energy and transport can be cut by two thirds by 2050. The report was written by reputable
Canberra based energy consultants, Energy Strategies.
(See www.greenpeace.org/australia/news-and-events/news/Climate-change/blueprint-energyrev )



Clean Energy Futures Group report (2004): A Clean Energy Future for Australia. This report
outlined a mix of renewable energy and energy efficiency measures that could achieve a 50%
reduction in greenhouse gas emissions by 2040. It chose conservative assumptions to achieve
this goal. The report was written by reputable Canberra based energy consultants, Energy
Strategies. The Clean Energy Futures Group consisted of major renewable energy industry
associations and WWF.
(See www.wwf.org.au/ourwork/climatechange/cleanenergyfuture/ )

Work by Diesendorf highlights the need to focus initially on employing renewable energy technologies in
accordance with their commercial development status. He states that “‘commercial’ describes an
optimised system in mass production that can be ordered and installed at a fixed price” (Diesendorf,
2010:3). He adds that the cost competitiveness of a technology should not limit its adoption as this
often depends on other factors such as government policy on carbon pricing, renewable energy targets
or feed-in tariffs or direct and indirect subsidies. This highlights the need for government intervention in
prioritizing commercially developed technologies. In the Queensland context, this would include:





For electricity generation - wind farms, small scale hydro (most large hydro has been developed
although some pumped storage sites are still available), conventional tidal and solar PV.
For combined heat and electricity - biomass plant and land-fill gas.
For heating and cooling - solar water heating and passive building design technologies.
For transport – ethanol blended fuels and electric vehicles (EV).

At the same time, commercialization trials of rapidly developing technologies such as solar thermal
electric systems, preferably with storage, would be funded to assist rapid development to fully
commercialized systems. Research, development and demonstration of technologies such as hot rock
geothermal and carbon capture and storage would proceed but their contribution in the next 10 years
would be limited.
Diesendorf also provides a scenario analysis if government chose to phase out coal fired electricity
generation in Australia. Figure 1 shows the possible time frame and mix of energy sources.
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Figure 1 – Example of Energy Scenario analysis (Diesendorf, 2010)

Key elements to this energy transition include:





A large increase in energy efficiency measures over the next 10 years which stabilizes energy
demand growth. Future growth in energy demand after 2030 is dependent on population and
economic growth policies.
Natural gas consumption increases initially to provide some lower emission fossil fuel
generation. This reduces after about 2025 due to limitations on supply globally.
Renewable energy applications all increase in relation to their commercial development.

Diesendorf and colleagues have also reported on simulation of the operation of the national electricity
grid, when supplied by electricity from a range of renewable energy technologies. “This research
demonstrates that 100 percent renewable electricity in the NEM is technically feasible for the year 2010,
meeting the NEM reliability standard with only six hours in the year where demand is unmet. This result
is obtained by using renewable energy technologies that are either in full mass production (wind, PV,
hydro and bio-fuelled gas turbines) or a technology in limited mass production (Concentrating Solar
Thermal (CST) with thermal storage).” (Elliston et al, 2011). This work confirms similar modeling in the
Beyond Zero Emissions Stationary Energy Plan (BZE, 2010).
All of these scenarios should help to dispel the myth that renewable energy and energy efficiency
“can’t supply the bulk energy to modern economies and that we would have to go back to living in
caves if we relied on renewable energy alone.”
These scenarios would all require strong policy measures, well implemented by Government and
industry, to achieve their goals. Most targets set by Government to date, such as the previous Howard
Government’s 2 percent mandatory renewable energy (RE) target and the Gillard Government’s
proposed 20 percent RE target, are well below the above scenario targets (IEA World Energy Outlook,
2011). They are compromised by vested interests who argue that any carbon price with dramatically
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affect their specific industries, with increased costs and lost jobs or worst still, industry having to move
off-shore (Pearse, 2009 & 2010; Hamilton, 2007).
Often the focus in energy policy is on electricity generation. However, it is very important to understand
the essential role that solar thermal technologies such as solar water heaters will play in displacing the
need for electricity generation. This is because a large fraction, typically about 40 percent, of all end-use
energy tasks in industrialized countries requires low grade heat at less than 100oC. Solar thermal
collectors can provide this heat thermodynamically more efficiently and often cheaper than producing
electricity first, then converting this to heat. Solar thermal technologies also incorporate cheap energy
storage, typically as hot water. These technologies have a crucial role to play in reducing electrical
energy and peak power demand because they include thermal storage. Sustainable policy support for
these technologies also needs to be provided.

Preferred Energy Futures
Australian surveys of people’s support for future energy supply options has shown time and time again
that by far the majority of support is for renewable energy and energy efficiency, not more coal, oil and
gas, or nuclear power systems.
Two examples illustrate this over the past 20 years. There has been strong, ongoing support for
renewable energy for many years in Queensland. As far back as the early 1990s, public opinion surveys
conducted on behalf of the Queensland Electricity Commission (QEC) showed overwhelming public
support for renewable energies and energy efficiency as the preferred future supply options.
Regarding the power sources suitable for Queensland, the 1994 QEC commissioned survey found:
“The majority of respondents (95.5%) think that energy efficiency is the most suitable power supply
strategy for Queensland. This was followed by solar power generation which was considered suitable by
almost ninety percent (89.9) of respondents.” (REARK, 1994).
More recent surveys by CSIRO showed similar trends with ongoing high public support for renewable
energy technologies. “The highest mean level of support, by a substantial margin, was for solar power
and wind power, both eliciting a mean ‘moderate’ to ’strong’ support.” The lowest support was for oil,
nuclear and coal (Ashworth, 2008).
Most recently, there has been some growth in support for nuclear energy through active promotion by
the nuclear industry lobby. By comparison, there has been some reduction in support for RE such as
large scale wind farms, particularly by the conservative political parties. This has come about through
action by small groups in rural areas, and generally by those who do not benefit from the projects
financially. Yet surveys of people living in areas close to wind farms in Australia showed overwhelming
support with 83 percent in favour and only 14 percent against. (Hydro Pacific, 2012).
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Policy Principles for Future Clean Energy Supply
So how should we choose our energy supply options? This report outlines below a set of policy
principles that will be used for assessing energy policy. The principles help policy makers to assess the
ability of energy sources and systems to provide the services society requires from energy cleanly and
sustainably into the future. These are:
•

Acceptance of global warming science and the need for action via targets and other initiatives.

•

Emissions - Very low or no polluting emissions from energy supply systems that do not cause
planetary scale disruptions to ecological systems on which humans and other species rely.

•

Efficiency - Highly efficient conversion of primary energy to useful forms and services that
energy provides E.g. heating, cooling, food preservation, motion and entertainment etc. This
includes the highest possible energy return on energy invested ratio (EROEI).

•

Reliability - Reliable and resilient supply, including when subjected to natural or human
disasters and attack by terrorists or other Nations. Distributed/decentralised energy systems
have advantages compared to centralised energy supply systems and these are outlined below.

•

Safety - Safe to workers and users throughout the whole manufacturing and use chain.

•

Cost to End-user - The focus should be on affordable energy bills and quality of services
provided, not the cost per unit of energy E.g. cents per kilowatt-hour or per Megajoule.

•

Regional Development - Assists with regional development through decentralized energy
supply systems.

•

Equity – Users pay a fair share of their energy costs and impacts on society through
appropriate tariff structures and charges.

•

Global Commons Responsibility – The policy reflects Queensland’s contribution to addressing
large scale global issues such as global warming and its impacts, particularly on developing
countries.

The sections below examine each of these principles in more detail.

Acceptance of global warming science and the need for action via targets and
other initiatives
This criterion assesses party’s willingness to accept the now very clear science on global warming and
the need to take action. This includes setting targets from RE and EE technology adoption and
greenhouse gas reductions.

Very Low or No Pollution
This criterion needs to account for the full lifecycle resource impacts and costs of any energy system.
When examined closely time and again, renewable energy systems are clearly best, primarily as they
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utilise natural energy flows on the Earth’s surface that we simply tap into and divert for our use and
then return to nature. There are little or no waste products in the use of these conversion technologies,
only in the manufacture and disposal of the technologies. This can and is being addressed through best
practice closed loop manufacturing.
None of the fossil fuels or nuclear fuels can meet this criterion fully, even the so called “clean” coal and
“natural” gas. This is because ultimately, even if we could affordably clean up most pollutants along the
fossil fuel or nuclear energy supply chain, they still end up heating the ecosystem as all are finally
converted to low temperature waste heat. In the case of fossil fuels, this heat would not have been
released into the ecosphere unless humans used it, or a major disturbance such as an earthquake or
volcanic activity released and burnt the fossil fuel. In the case of nuclear fuels, radioactive isotopes of
uranium and other nuclear materials in the ground are naturally decaying and producing background
radiation and heat. However, this is at a far slower rate than that if we were to adopt large scale
utilisation of nuclear energy.
Human fossil fuel consumption is now on a planetary scale. According to Professor Sandiford
from the University of Melbourne’s Energy Institute, “the human consumption rate (of fossil
fuels) is already more than one third of the earth’s natural heat loss rate” (Sandiford, 2011).

Energy Efficient Conversion
We convert energy from one form to another so that it can provide some useful service to us such as
food preservation, space heating and cooling, water heating, entertainment visuals and sound, transport
and sporting activities. Every time we convert one form of energy to another form, much of it is lost as
low temperature waste heat. This is a result of the first Law of Thermodynamics or Energy
Conservation. We should aim to maximize the overall conversion of energy to useful services.
When we examine the energy efficiency of modern economies, we find that they are woefully inefficient
in their use of both energy and material. Hawken and colleagues at the Rocky Mountain Institute
suggest that “even the most energy efficient countries are only a few percent energy-efficient”.
(Hawken et al, 1999:81). In the CSIRO study of the physical flows of energy and materials, and their
impacts and consequences, through the Australian economy, Foran and colleagues show that “in
Australia, more than 200 tonnes per person per year (of physical transactions) must be moved to supply
our essentials, our lifestyle and the exports needed to pay for imports”. (Foran et al, 2002:16). This is
about 2.5 to 5 times that for Americans and Japanese respectively. Partly this is due to our exports of
raw materials, but also because of our affluent lifestyle with the now dubious honour of the largest
houses and greenhouse emissions per capita.
Two common examples of energy use highlight this inefficiency. For private car transportation, when
the overall conversion to useful energy service (I.e. human mobility or transport of goods) is considered,
the conversion of energy in the oil to petrol and finally to movement of people or goods is extremely
low, about 1 percent. For lighting, the conversion of coal to electricity and then light from an
incandescent light bulb is about 1.5 percent. Over 98 percent of the coal energy is wasted.
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Energy Return on Energy Invested (EROEI)
Another important factor to consider in energy policy development is the Energy Return on Energy
Invested (EROEI) ratio for various energy production/conversion technologies. EROEI is defined as the
ratio of the amount of usable energy acquired from a particular energy resource to the amount of
energy expended to obtain that energy resource. When the EROEI of a resource is less than or equal to
one, that energy source becomes an "energy sink", and can no longer be used as a primary source of
energy (Wikipedia - http://en.wikipedia.org/wiki/Energy_returned_on_energy_invested). Hence we
should aim to maximize this ratio.
Table 1 below shows the results of a major review of numerous papers assessing the EROEI ratios for a
range of technologies (Bull, 2010 from Off-shore Evaluation Group report, 2010:61). Note that they are
for electricity generating technologies. There are many energy applications that require heat only,
across a range of temperatures from 25 to 30oC for pool heating to high temperatures for air
conditioning, food processing etc. There is a matching set of solar thermal technologies that can provide
this heat directly without conversion to electricity first. Generally, the efficiency of conversion of solar
energy to heat is very high for these systems and hence their EROEI ratio is high. For example, analysis
by the author of flat plate solar water heating collectors in Brisbane for domestic or commercial
applications suggests that their EROEI ratio is about 10 (Berrill, 2012).
“Although many qualities of an energy source matter (for example oil is energy-dense and
transportable, while wind is variable), when the EROEI of the main sources of energy for an
economy fall, energy becomes more difficult to obtain and its value rises relative to other
resources and goods. Therefore the EROEI gains importance when comparing energy alternatives.
Since expenditure of energy to obtain energy requires productive effort, as the EROEI falls an
increasing proportion of the economy has to be devoted to obtaining the same amount of net
energy.” (Wikipedia - http://en.wikipedia.org/wiki/Energy_returned_on_energy_invested).
While the EROEI of fossil fuel sources has been very high in the past, it has fallen dramatically and in
Saudi Arabia, oil EROEI is now about 10:1 in and about one third of this for US production. This is due
to the sources getting harder to find, having to be extracted from more difficult environments such as in
deeper off-shore areas or in extreme climates like Alaska, or from less dense ore bodies, with greater
removal of overburden or simply from less energy dense sources such as brown coal rather than black
coal. More risk and potential environmental damage is also associated with these mining operations.
For electricity generation, UK energy consultant Bull states “there are sound technological reasons why
we can expect the EROEI of gas and coal-fired generation to fall. Coal and gas-fired power plants are
becoming less efficient. This is primarily due to legislation passed to minimize the environmental
impacts. In the past, flue scrubbers were mandated in order to minimize the emissions of sulphur
dioxide, a key cause of acid rain. In the future carbon capture and storage is very likely to be required.
Both of these impose additional parasitic loads on power plants which make the plant less efficient and
so reduce the EROEI.” (Bull, 2010).
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Table 1 - Energy Returned on Energy Invested (EROEI) for Electricity Generation (Bull, 2010)
Technology

Average EROEI

Average Energy
Internal Rate of
Return

Average lifespan

Number of papers
reviewed

Coal no CCS

5.5

17%

31

11

Coal w. CCS

1.5

8%

23

2

Solar Thermal Elect.
(STE)

9.9

40%

25

7

Gas no CCS

3.5

11%

32

5

Gas with CCS

2.2

13%

23

2

Nuclear

10.9

36%

29

50

PV

8.3

34%

24

46

Tidal range

115.9

97%

120

1

Tidal stream

14.9

74%

20

2

Wind

25.0

125%

21

108

Wave

12.0

60%

20

2

Notes:
1. These are average EROEI values taken from the reference sources. EROEI values will vary to some extent with
regional renewable energy resource power density. For example, regions with higher annual average wind speeds
or solar radiation will give higher EROEI values.
2. There is some dispute over EROEI methodology, particularly in regard to boundaries of analysis of life cycle
energy consumption. However, it is generally accepted that the concept has a key role to play in policy making.
(Wikipedia - http://en.wikipedia.org/wiki/Energy_returned_on_energy_invested)

The experience with the ZERO Gen project in Queensland has been a dramatic demonstration of
reducing efficiency of energy conversion and EROEI due to carbon capture and storage (CCS). The net
electrical power output from a 30MW power plant dropped to 16MW with CCS. This is because about
14MW were required to capture the CO2 emissions. Even worse, if one is to consider the conversion of
sunlight to coal via photosynthesis at about 2 percent conversion efficiency at best (Mackay, 2009:61),
then the energy efficiency of current coal power stations (without CCS) is not about 40 percent, but
more like 0.8 percent. These factors are seldom considered in energy policy formulation by politicians
and their advisors.
For renewable energy technologies, the reverse is happening and EROEI is increasing as renewable
energy technologies become more efficient in their conversion of renewable energy to useful energy
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such as electricity or heat. Also, the manufacturing energy inputs are being reduced and more emphasis
is being put into both recycling materials and providing renewable energy to manufacture renewable
energy technologies.
EROEI Ratio and Transition from Fossil Fuels to Renewable Energy
From a policy perspective, to transition to a low carbon future energy system, energy must be
consumed to replace or upgrade the current energy systems. This requires the careful selection of
energy technologies with sufficiently high EROEI and very low emissions profile to enable this
transition to occur with the minimum energy consumption and emissions.
A simple model of energy demand and production by Keenan allows us to analyze this transition and
examine the effect of variables such as EROEI and growth rate in the adoption of preferred generation
technologies (Keenan, 2008). The model optimizes the growth rate of renewable for each year, up to a
selected maximum annual growth rate, to minimize the fossil fuel energy consumption for the analysis
period. The analysis period used here is 38 years from 2012 to 2050, consistent with long term Federal
Government timelines. Three scenarios are examined and the parameters for each scenario are shown
in tables 2, 3 and 4 below. Each scenario uses an average EROEI that is calculated for RE providing 99
percent of electrical energy consumption. The scenarios are:

Scenario 1 – Minimal policy support effort for the deployment of RE technologies. Those
technologies that can provide base load power with high capacity factors are preferred. However, these
result in a much lower average EROEI of 2.6. This would be consistent with the large scale development
of hot rock geothermal power systems (80%) and combined heat and power biomass (14%). There are
small amounts of energy from other RE technologies (6% in total). The assumed parameters and results
are shown in table 2. It takes more energy to construct the generation plant in this scenario, hence total
generation in figure 2 must be substantially above consumption.

Table 2 – Parameters and Results for Scenario 1 – Min. Policy Support resulting in Low RE
Capacity Growth Rate and Low EROEI Ratio
Parameters:
Growth in consumption
Initial renewables energy contribution
Final fossil fuel contribution
Max growth in renewables
Life of renewables
EROEI of renewables
Results:
Transition Time
Total fossil fuel use
Max annual fossil fuel generation
Energy payback time

3.7%
6.1%
1.0%
5%
25

per year
of present consumption
of present consumption
per year
years

2.6
47
64.1
1.3
9.62

Years
Equiv. years of present consumption
Times present consumption
Years
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Notes:
1.
2.
3.
4.

Growth in consumption of 3.7% pa. is consistent with Budget Papers over past 5 years projections, and
2020 demand prediction of 69,000GWh pa. in the Qld. Government’s RE Plan (2009 QREP:6).
Initial contribution of renewables is based on estimated energy output from the 2008 746MW mix of
renewable outlined in 2009 QREP, and commonly used values for capacity factor for each technology.
RE capacity is expanded slowly with a maximum growth in RE capacity (MW) of 5% pa.
The EROEI value is consistent with a large proportion of RE capacity from hot rock geothermal power
generation systems at 5 kilometre depth (EROEI = 4)(Mansure, 2010:5) and biomass (EROEI = 1.3), which
reduces the overall EROEI to 2.6. Small amounts of other RE technologies comprising about 6 percent of
energy production.

Scenario 2 – Maximum policy support for the deployment of renewables. A mix of RE
technologies with a higher EROEI is preferred to give a higher average EROEI of 12.2. This would be
consistent with large scale use of wind energy (35%), and solar thermal electric with storage (50%), solar
water heating (10%) and PV. It is more consistent with the BZE Stationary Energy Plan (BZE, 2010). The
assumed parameters and results are shown in table 3.

Table 3 – Parameters and Results for Scenario 2 – Max. Policy Support resulting in High
Capacity Growth and EROEI Ratio.
Parameters:
Growth in consumption
Initial renewables energy contribution
Final fossil fuel contribution
Max growth in renewables
Life of renewables
EROEI of renewables
Results:
Transition Time
Total fossil fuel use
Max annual fossil fuel generation
Energy payback time

3.7%
6.1%
1.0%
25%
25

per year
of present consumption
of present consumption
per year
years

12.2
12
8.8
1.1
2.05

Years
Equiv. years of present consumption
Times present consumption
Years

Notes:
1.
2.
3.

4.

Growth in consumption of 3.7% pa. is consistent with Budget Papers over past 5 years projections, and
2020 demand prediction of 69,000GWh pa. In the QREP (2009 QREP:6).
Initial contribution of renewables of 6.1% is based on estimated energy output in 2008 from 746MW mix
of renewables outlined in 2009 QREP, and commonly used values for capacity factor for each technology.
Maximum growth in renewables of 25% pa. is based on international rates of adoption of wind and PV
technologies in particular, and STE in the near future. These growth rates have even been higher at times
and are summarised in reports such as the IEA 2011 Deploying Renewables report.
The weighted average EROEI value of 12.2 was that for a mix of wind farms with solar thermal electric
with storage, solar water heating and PV. Geothermal and biomass are removed due to their low EROEI.
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The model shows the effect of different growth rates in the adoption of renewable energy technologies
and different EROEI ratios averaged across the RE technologies employed, on the total fossil fuel use
(and hence GHG reductions) during the phase out period.
In scenario 1, a very slow transition to a largely RE electricity system takes place over about 47 years.
The Queensland electricity sector would continue to consume fossil fuels equivalent to another 64
years of present electrical energy consumption. It would require a 30 percent increase in fossil fuel
generating capacity to supply the huge initial energy investment required by such low EROEI
renewables. If the annual growth rate in RE capacity is increased to 12 percent as in the other scenarios,
the equivalent of 36 years of present fossil fuel electricity use would be consumed.
By comparison, in scenario 2, a much more rapid transition to a largely RE electricity system occurs in
about 12 years. The Queensland electricity sector would continue to consume fossil fuels equivalent to
only another 9 years of present electrical energy consumption, and the higher EROEI means that fossil
generating capacity does not need to increase significantly. This is much more consistent with both
climate science goals (IEA, 2011 – World Energy Outlook) and the BZE stationary energy plan for
Australia (BZE, 2010).

Scenario 3 – Current Government RE Plan. The current 2012 Queensland RE Plan target for 2020 of
2900MW from the mix of renewables gives a projected EROEI of only about 3. It has a potential average
EROEI of about 7 or more over time if much more wind and solar thermal electric technologies are used.
Assuming an average EROEI of 7.4 was achieved, and the annual maximum growth rate of RE
deployment of 12 percent was maintained for as long as necessary, then the Queensland
electricity sector could transition to a largely RE based electricity supply system in about 18
years. It would consume fossil fuels equivalent to the supply of another 15 years of present
electrical energy consumption.

Table 4 – Parameters and Results for Scenario 3 – Current Government Proposed RE Capacity
Growth and EROEI Ratio.
Parameters:
Growth in consumption
Initial renewables contribution
Final fossil fuel contribution
Max growth in renewables
Life of renewables
EROEI of renewables
Results:
Transition Time
Total fossil fuel use
Max annual fossil fuel generation
Energy payback time

3.7%
6.1%
1.0%
12.0%
25
7.4
18
14.6
1.15
3.38

per year
of present consumption
of present consumption
per year
years

Years
Equiv. years of present consumption
Times present consumption
Years
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Notes:
1.
2.
3.
4.

Growth in consumption of 3.7% pa. as previous.
Initial contribution of renewables of 6.1% is based on the estimated energy output in 2008 from 746MW
mix of renewables outlined in QREP, and commonly used values for capacity factor for each technology.
Max. growth in renewable of 12% pa. is based the QREP projection of 2900MW RE capacity by 2020.
The weighted average EROEI value of 7.4 was that for a mix of wind farms, solar thermal electric with
storage, solar water heating, PV. Geothermal hot rock and biomass are not used due to their low EROEI.

The modeling highlights that it is preferable to use those renewable energy technologies with the
highest EROEI to achieve a more rapid transition to a largely renewable energy based electricity
system. Policy should be weighted to preference to these RE technologies. It should be noted that
energy efficiency measures have not been applied in the scenarios above. These measures would
reduce the growth rate in consumption, the total fossil fuel consumed, and assist the transition to
a RE based electricity system more quickly.
The results for scenarios 1, 2 and 3 are shown graphically below in figures 2, 3 and 4.

Figure 2 – Scenario 1: Transition to Renewables with Low Policy Support

Energy Production as ratio of Current
Consumption

Scenario 1 - Transition to Renewables
Min. Effort RE Cap. Growth Rate = 5%pa., EROEI = 2.6
8
7

6
5
Consumption

4

Ren generation

3

Total generation

2

Fossil generation

1

0
-1

1

3

5

7

9 11 13 15 17 19 21 23 25 27 29 31 33 35 37

Years

26

Review of Energy Policy in Queensland by T. Berrill March, 2012

Figure 3 – Scenario 2: Transition to Renewables with Maximum Policy Effort
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Figure 4 - Scenario 3: Current Government RE Plan Growth Rate and similar EROEI Ratio
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Reliable and Resilient supply
Homer-Dixon (2006), in his ground breaking book “The Upside of Down”, outlined the complexity and
vulnerability of electrical power systems in modern industrialised countries. His analysis used complex
systems theory to examine the structure and lack of resilience of many infrastructure systems in modern
societies including electricity and water supply and communications. He concluded that in much of our
infrastructure systems, there were a few critical nodes that, if damaged, could cause catastrophic failure
of systems. This was seen in the collapse of the North American electricity system in 2003 during hot
weather and high demand, and more recently in Auckland, New Zealand in 1998 and 2006 due to
inadequate maintenance. (Wikipedia en.wikipedia.org/wiki/2006_Auckland_BlackoutCached - Similar;
GCI, 2011:14).
A reliable and resilient power supply system means one that provides quality power (correct voltage and
frequency) the vast majority of time with very little likelihood of disruption of supply from extreme
weather events, terrorism, war or through engineering faults or system mismanagement.
Strategies to make systems more reliable and resilient are based around decentralised / distributed
electrical networks with equally decentralised communications systems to control power flows locally.
Networks with many nodes and linkages with suitable control systems allow areas to be isolated and
power to be redirected. Local energy storage with on-site backup generators allows for both peak
demand supply and increased security of supply through local generation. The work by CSIRO with the
intelligent grid project and London City Council with embedded combined heat and power (CHP) or tripower (electricity, heating and cooling) generation are examples.
An intelligent grid “is an electricity network that uses distributed energy resources and advanced
communication and control technologies to deliver electricity more cost-effectively, with lower
greenhouse intensity and in response to consumer needs.
Distributed energy means, smaller forms of electricity generation and management of energy use
combined to balance out the load of all the users on the system. For example, distributed energy
resources could involve heating, cooling and powering a commercial building using a combination of
solar panels, micro turbines, fuel cells energy efficiency and load control.
Small generators include wind turbines, solar panels, micro turbines, fuel cells and cogeneration
(combined heat and power). These types of energy sources can be closer to the users, rather than one
large centralized source a long way away. Some rely on renewable energy with no greenhouse emissions
and others make more efficient use of conventional power generated from coal.” (CSIRO, 2009 Intelligent Grid Project http://igrid.net.au/).
One concern of power utilities is that as more variable renewable energy sources such as solar and wind
generators are added as generation capacity to the electricity network, grid stability becomes harder to
maintain. The grid has been designed for fluctuations in power on the demand side but not so much on
the supply side when this is delivered close to the point of demand, as is the case with solar PV on
homes or commercial premises. So increasing inputs from solar and wind generators, which do not have
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local energy storage, have caused some minor problems. However, there is rapidly growing experience
in managing solar and wind energy generation. As renewable energy penetration levels on the
electricity network reach levels above about 20 percent, then intelligent grid strategies and technologies
help to maintain system stability and reliability.

Safety for Workers and the Community
Maximising safety throughout the whole manufacturing and use chain for all energy systems is critical.
Safety for workers is paramount as well as minimising community exposure to health impacts such as
toxic chemicals and noise. Table 5 shows a qualitative comparison of safety concerns for workers and
the community along the life cycle of different energy supply systems. The table shows that renewable
energy technologies are likely to provide safer worker and community conditions over the life cycle of
each technology compared to fossil fuel and nuclear power generation. This includes:






Less exposure of workers and the community to dust, toxic or carcinogenic materials.
Potentially easier recycling or disposal due to the smaller scale, modular nature of many RE
systems.
Little need for long term rehabilitation or pollution monitoring of mining or generation sites.
Use of standard construction and maintenance industry OH&S practices with few if any special
practices required.
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Table 5 - Qualitative Comparison of Worker and Community Safety
Technology

RE and EE

Safety of Fuel
Source – mining,
transport &
handling
Exposure to
sunlight for
maintenance.
Particulates from
biomass
generator
combustion.

Safety during
Manufacture /
Construction

Safety during
System
Operation

Community
Safety

Typical
construction
industry OH&S.
Few
toxic/carcinogenic
chemicals used
although some are
associated with
PM generator
manufacture.

Typical power
system OH&S.
Few
toxic/carcinogenic
chemicals used.

Exposure to
noise, and
particulates
from biomass
generator
combustion, if
living close by
or along
transport
routes for
biomass
generators.
Exposure to
noise, dust and
particulates
from
combustion, if
living close by
or along
transport
routes.

Safety during
Disposal or
Recycling

Few
toxic/carcinogenic
materials. Some
composite
materials are
hard to recycle.
Systems tend to
be smaller and
modular – more
suited to
collection and
recycling.
Fossil Fuels Dust, toxic/
Typical
Typical power
Typical of large
carcinogenic mine construction
system OH&S.
engineering
tailings,
industry OH&S.
Exposure to dust,
infrastructure
particulates and
Exposure to
toxic/carcinogenic
demolition.
noxious gases
toxic/carcinogenic fuels and
Requires
from combustion. fuels.
chemicals.
extensive, long
Potential long
term
term
rehabilitation and
contamination of
site monitoring
land and water.
for pollutants.
Nuclear
Radioactive,
Atypical
Atypical
Local
Atypical of large
toxic/carcinogenic construction
operation with
radioactivity
engineering
fuels require high industry OH&S.
fuel requiring
monitoring.
infrastructure
levels of safe
Radioactive,
high levels of safe Long term
demolition due to
handling.
toxic/carcinogenic handling.
land/sea/
radioactive
Potential long
fuel rods require
water/food
components and
term
high levels of safe
contamination
fuel rod disposal.
contamination of
handling.
possible after
May require high
land and water.
catastrophic
levels of security.
meltdowns.
Requires
extensive, long
term
rehabilitation and
site monitoring
for pollutants.
Notes: PM = Permanent Magnets used in generators for wind turbines. They are used extensively in many
industries including computer drives.

Cost to End-user
The focus of policy should be on affordable energy bills and quality of services provided, not the cost per
unit of energy such as cents per kilowatt-hour (kWh) or per Megajoule (MJ). The cost per unit of energy
of some renewable energy technologies is higher that fossil fuel based generation when external costs
are ignored. This highlights the need to use energy efficiency measures, which often have very low pay30

Review of Energy Policy in Queensland by T. Berrill March, 2012
back periods, to offset any extra costs of renewable energy generation systems due to their stage of
commercial development and scale of deployment. When EE is applied fully, commercial and domestic
energy users can see their energy bills reduce if EE is combined with on-site RE generation. Subsidies for
RE generators can be slowly decreased over time as technologies are scaled up and costs reduced
through mass production.
Figure 5 shows the relative cost of RE technologies compared to coal and gas for electricity generation.
The diagram illustrates how all RE costs are falling steadily while coal and gas generation costs are rising.
Also the unit energy cost must be compared against their location relative to consumption points. For
example, domestic and commercial PV costs should be compared at the point of use, I.e. against retail
electricity costs, not against coal or gas centralized plant generation costs.

Figure 5 - The Unit Energy Cost of Various Electricity Generating Technologies.

Electricity Cost Trends
Retail

Retail Cost (c/kWh)
20
PV

15

Generation
Cost (c/kWh)

Coal
Gas

10

Solar Th. Electric
Wind & Biomass
CHP

5

2010
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2020

Source: Adapted from CSIRO (2007), APVA (2011)

With many RE and EE technologies now well developed and deployed large scale, it is mainly policy
measures that restrict their uptake in specific countries. The IEA’s report “Deploying Renewables – Best
and Future Policy Practice” highlights the benefits and opportunities for these technologies and
appropriate policies. Figure 6 shows the role of policy in bridging the price gap between under-costed
fossil fuels where external costs are ignored or undervalued, and renewables. This policy intervention
price is typically progressively removed over time as the cost of renewable decreases.
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Figure 6 – The role of policy intervention. (IEA, 2011:17 - Deploying Renewables).

Regional Development
A distributed and decentralized energy supply system increases overall system reliability and resilience.
But it also assists with regional development by deploying renewable energy or highly efficient tri-power
gas turbine technology throughout communities. This is in fact happening already across Queensland as
shown in the 2012 QREP map of RE generators in Queensland. (DEEDI - QREP, 2012:10).

Equity
Users should pay a fair share for their energy costs and impacts on society through appropriate tariff
structures and charges that maximize the benefits to society. This means that energy tariffs should
reflect both time of use costs of generation and environmental and social costs of generation.
As well, disadvantaged people should be given suitable assistance including advice and financial
assistance to maximize energy efficiency in their homes and transport and hence reduce living costs.

Global Commons Responsibility
The policy should reflect Queensland’s contribution to addressing large scale global issues such as global
warming and its impacts, particularly on developing countries. Queensland is a major world exporter of
coal and gas and both these fuels are increasing global GHG emissions. Current accounting of GHG
emissions measures the emissions within the country where the energy is used. This means that
Queensland takes no or little responsibility for emissions occurring in other countries purchasing and
using our coal and gas. Pearse and others have argued that this is not a tenable moral position (Pearse,
2011).
This is because the atmosphere is a “global commons” and as the IEA Energy Outlook 2011 states:
“There are few signs that the urgently needed change in direction in global energy trends is underway.
Although the recovery in the world economy since 2009 has been uneven, and future economic
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prospects remain uncertain, global primary energy demand rebounded by a remarkable 5% in 2010,
pushing CO2 emissions to a new high. Subsidies that encourage wasteful consumption of fossil fuels
jumped to over $400 billion.” (IEA, 2011:1 – World Energy Outlook – Executive Summary).

The Big Picture – Converging Crises, Planetary Impacts and Costs
This section briefly sets the Queensland context within a larger global picture. This is necessary as
Queensland is a major miner, user and exporter of fossil fuels. This results in the highest per capita
energy use and GHG emissions of any country.
Some key researchers / commentators in recent years that are looking at this bigger picture include
Thomas Homer-Dixon, and the Stockholm Resilience Centre.
Homer-Dixon, in his book, “The Up Side of Down” (2007), examined the converging crises of energy
supply and global warming, population and food pressures, economic and social equity issues. He
showed how humans have a history of over-extending the growth phase of civilisations’ development
and that we are in such a growth phase at the moment. But these factors are converging and could lead
to a deep collapse. This is made potentially worse by the globalised economic system and the lack of
resilience of major systems and infrastructure such as financial systems and electricity and water
infrastructure. His book was written pre the global financial collapse and suggested that such a collapse
was likely, as past history had shown. The book draws on complex systems theory and discusses how
complex societies are dependent on high quality energy to maintain their systems.
Stockholm Resilience Centre is a think-tank of inter-disciplinary scientists that are redefining
sustainability in terms of planetary boundaries that could act to limit further human activity on Earth.
These are boundaries that they suggest we should avoid transgressing.
“The scientists first identified the Earth System processes and potential biophysical thresholds, which, if
crossed, could generate unacceptable environmental change for humanity. They then proposed the
boundaries that should be respected in order to reduce the risk of crossing these thresholds.”
“The study suggests that three of these boundaries (climate change, biological diversity and nitrogen
input to the biosphere) may already have been transgressed. In addition, it emphasizes that the
boundaries are strongly connected — crossing one boundary may seriously threaten the ability to stay
within safe levels of the others.” (Rockstrom, J. et al(2009).
Table 6 lists human actions that interact with the nine Earth System processes and may cause thresholds
to be crossed. Those where fossil fuel use contributes to changes to planetary processes on which life
depend are shown in this table. The table highlights that our use of fossil fuels is contributing to
potentially many boundaries being crossed, not just global climate change.
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Table 6 - Human Actions and Fossil Fuel Use (Rockstrom, 2009)
Boundaries being
Transgressed

Proven Causes

Climate Change

Fossil fuel use

Ocean Acidification

Fossil fuel use

Stratospheric Ozone

CFCs

Biogeochemical Nitrogen &
Phosphorus

Fossil fuel use & Agricultural practices

Freshwater Use

Fossil fuel use via Climate Change

Land Use System Changes

Diet and City Expansion

Biological Biodiversity Loss

Removal of habitat

Chemical Pollution

Fossil fuel use

Atmospheric Aerosol Loading

Fossil fuel use

Our Fossil Fuel Dependence
While most people recognise the huge benefits that fossil fuels have brought to industrialise and
modernise developed countries’ economies, their use comes with risks and negative consequences that
are growing.
For fossil fuels, it is not only global warming, but other impacts as shown in table 6. Examples include:




Continental air pollution across China and India that is carried across the Pacific Ocean to
California,
Oil spills in the Gulf of Mexico, Timor Sea and off New Zealand and Moreton Island,
Mine effluent flooding into Queensland rivers and the Great Barrier Reef.

For nuclear energy, concern is primarily focused on very infrequent but catastrophic events, such as
Fukushima. The Irish Times (29 Sep, 2011) reported that the contaminated area from the Fukushima
meltdowns was bigger than Greater Tokyo. “Decontamination work from the world’s worst nuclear
accident in 25 years could extend to a 2,400sq km (930sq miles) zone across the four worst affected
prefectures, according to the environment ministry report, the first official assessment.”
(http://www.irishtimes.com/newspaper/world/2011/0929/1224304933758.html) Figure 7 shows the
scale of these impacts.
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Figure 7 – Meltdown at Fukushima Plant( Top Left), Air Pollution over China and Yellow Sea from
Space (Top Right), Gulf of Mexico Oil Spill from Space (Bottom Left), Air Pollution over Brisbane
(Bottom Right)

Source: Wikipedia & Google Images

Associated with our use of fossil fuels are costs to current and future societies. Many of these costs are
still treated, to a large extent, as externalities. Some examples of the growing cost to the Australian
community from our use of fossil fuels are:




Health and infrastructure impacts and costs of air pollution levels over Australian cities, mostly
from motor vehicles. A CSIRO study in 2007 found: “The cost of air pollution to Australia is
already high. The human health cost is estimated at between A$3 billion and A$5.3 billion
every year, and annual damage to materials, property and buildings is between A$3 billion
and A$5 billion – one per cent of gross domestic profit (GDP). Cars are the biggest cause of air
pollution.” (CSIRO, 2007).
A 2005 study by the Department of Transport and Regional Economics states: “This study
estimates that in 2000 motor vehicle-related ambient air pollution accounted for between 900
and 4500 morbidity cases—cardio-vascular and respiratory diseases and bronchitis—and
between 900 and 2000 early deaths. The economic cost of morbidity ranges from $0.4 billion to
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$1.2 billion, while the economic cost of mortality ranges from $1.1 billion to $2.6 billion.” (Dept.
Transport and Regional Economics, 2005).
More frequent extreme climate change related events. While cyclone Yasi and Queensland
flooding in 2010/11 has not yet been linked to global warming, this event is consistent with
climate change predictions. The estimated cost to the Queensland economy is now $10 billion.
(Report in Business Review Australia re EQECAT review of costs.)
Loss of productive farmland to coal mining and gas/oil extraction. This is emerging as a huge
political problem as farmers across the Darling Downs and other parts of Australia confront the
loss of their land to overriding mining rights. There is now a rapidly growing protest movement
in both the Hunter Valley of New South Wales and Queensland’s Darling Downs (See Friends of
Felton www.fof.org.au ).
Impacts such as loss of tourism on the Great Barrier Reef (GBR) and other key natural areas
resulting from global warming or pollutants discharged from rivers to the GBR.
The distortion of the Australian economy where currently the 20 percent of industry and
commerce associated with mining, is growing at 15 percent per annum, while the 80 percent
not connected to mining is growing at less than 1 percent per annum (Ridout, 2011). This is
taking jobs away from other sectors as the high Australian dollar, due to the mining boom,
causes other sectors such as manufacturing to contract. As well social and economic dislocation
has been reported in communities/towns located close to mining centres. (Carrington, K., 2011).
According to a recent comprehensive analysis of the external costs of coal-fired electricity in the
US (Epstein, 2011), the full external costs of coal-fired electricity are estimated to have a real
mean value of US18 cents per kilowatt-hour, and range from US9 to 27c/kWh (See Appendix 1
for more detail). Yet currently householders pay on average only 3.5 to 4c/kWh for the
generation cost-part of their bill from coal-fired electricity. At 18c/kWh, this would put the
external costs to the Queensland economy of coal-fired electricity at about A$6 billion per year
and almost double the standard tariff 11 rate for domestic electricity from 23c/kWh to
41c/kWh.

Queensland-Specific Problems
Three key issues related to coal and gas mining and our dependence on coal-fired electricity, are
mentioned here as they could have huge impacts on the Queensland economy. These are:




Pollution of Queensland rivers, estuaries and potentially the Great Barrier Reef from coal, gas
and other mining.
Lack of resilience of Queensland’s centralized power system.
Loss of productive farmland to coal mining and gas/oil extraction.

Pollution of Rivers, Estuaries and the Great Barrier Reef
Pollutants from tailings/effluent dams for coal mines are discharged to rivers and streams that flow
mostly to the State’s east coast. There is widespread concern that this will affect water quality and
estuarine and marine habitats along the coast and ultimately, the Great Barrier Reef. Recent legislative

36

Review of Energy Policy in Queensland by T. Berrill March, 2012
changes have been made that control effluent by restricting discharges to times when the river flow
rates are sufficient to dilute the pollutants to ‘acceptable’ levels.

Figure 8 - Flooded Ensham mine, outside Emerald, flooding in 2008 (Source: ABC Capricornia)

Many mines are still not back to full production. According to an ABC report:
“Some mines in central Queensland are having to move massive amounts of water around their sites to
continue operating as a ban continues on discharging water into the Fitzroy River. Some mining companies
haven't got rid of water from pits which were flooded late last year, and the department isn't allowing them to
pump any of it off site.
In the Bowen Basin just 5 of the 46 mines are back in full production from last year's record flood.
It's a nervous time for mining companies as we head into the wet season.” (Source: ABC Rural 11 Nov, 2011,
report Mitch Grayson http://www.abc.net.au/rural/qld/content/2011/11/s3362527.htm)

Lack of resilience of Qld. Centralized Power System – Cyclone Yasi and Floods experience
Queensland’s electricity system, in the past, has provided a reliable service, except during times of
extreme weather events such as cyclones and storms. Global warming is changing the playing field
rapidly with more extreme weather events recorded in recent years.
Queensland’s electrical system suffered large scale damage to transmission and distribution lines in
northern Queensland after cyclones Larry and Yasi (2011/12 Budget Papers: 18). These lines took many
weeks to repair to provide service again in many areas. This is partly because our electricity supply
system is based to a large extent on supply from a small number of large coal-fired power stations with
long transmission lines to towns and cities located many kilometres away. This means that loss of one
large transmission or distribution line can affect many thousands of homes and businesses.
As well, our power stations’ vulnerability to cyclones and resulting floods was clearly shown during
cyclone Yasi (2011) due to loss of railway lines and our ability to supply coal to Stanwell and Gladstone
power stations. Both these power stations had to reduce electrical generation output by about 50
percent after cyclone Yasi as they only had one month’s supply of local coal stockpiles. Stockpile
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capacities have now been revised upwards. However, during that cyclone season, there was a higher
than average probability that another cyclone could have followed closely after Yasi, causing loss of coal
supply and complete shutdown of Gladstone and Stanwell power stations.
A recent report into the Australian electricity supply Industry states: “It has a low diversity of generation,
making it vulnerable to energy supply constraints. Brazil, China and South Africa have lower diversity of
generation.” (GCI, 2011:17).
Loss of productive farmland to coal mining and gas/oil extraction.
Loss of productive farmland to coal mining and gas/oil extraction is emerging as a huge political problem
as farmers across the Darling Downs and other parts of Australia confront the loss of their land to
overriding mining rights. There is now a rapidly growing protest movement in both the Hunter Valley of
New South Wales and Queensland’s Darling Downs. (See www.fof.org.au )

Distorted Economics - Subsidies for Fossil Fuels Nationally
Government subsidies are designed to assist emerging industries that Governments see as needing
assistance to establish themselves, and to achieve societal goals. Subsidies that support mature
industries are perverse and distort the market. The International Energy Agency has identified 10
problems with subsidies to the fossil fuel industry and argues that these should be discontinued (IEA,
2011). These subsidies:











Encourage wasteful consumption
Hasten the decline of exports
Threaten energy security by increasing imports
Encourage fuel adulteration and smuggling
Discourage investment in energy infrastructure
Disproportionately benefit the middle class and rich
Drain state budgets for importers
Distort markets and create barriers to clean energy investment
Dampen global-demand responsiveness to high prices
Increase CO2 emissions and exacerbate local pollution

G20 Agreement re Fossil Fuel Subsidies
In 2009, Australian Government, as part of the G20 countries, agreed to act to cut fossil fuel subsidies,
recognizing that these subsidies were distorting the market and making it harder for renewable energy
technologies to compete.
“Fossil fuel subsidies worldwide rose to least $409 bn in 2010, according to analysts at the OECD
and the International Energy Agency.
In 2009, G20 member countries agreed to cut fossil fuel subsidies, to foster green growth and to
avoid encouraging overconsumption. But the subsidies instead rose in 2010 by about $100bn on
2009, although they were about $150bn lower than in 2008, when oil prices peaked. Roughly half
of these government subsidies target oil prices, with about a quarter benefiting gas.
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The IEA said that gradual phasing out of fossil fuel subsidies by 2020 would reduce global energy
demand by 4.1%, cutting demand for oil by 3.7million barrels a day. Dropping subsidies could slow
growth in CO2 emissions by 1.7billion tonnes a year, equivalent to the total emissions of the UK,
Germany, Italy and France.
The subsidies do not only concern fossil fuel producers but also consumers. Governments present
them as a means of alleviating poverty and supporting economic activity, but the IEA analysts
claim that such support misses its target. In 2010, only 8% of these subsidies reached the poorest
20% of the population, it said, while by lowering the price of fossil fuels the subsidies encouraged
countries to import more, reducing their energy independence.” (Bertrand d'Armagnac ,
Guardian Weekly, Tuesday 11 October 2011 14.09 BST)

Figure 9 - World Subsidies to Fossil Fuels (IEA, 2011)

The Grattan Institute (Wood, 2012:1) and an Australian Conservation Foundation report (2011) state
that subsidies to fossil fuels in Australia currently range between about $8 and $12 billion annually.
(http://www.acfonline.org.au/news-media/releases/australia-spends-11-billion-more-encouragingpollution-cleaning-it)
“Governments in Australia provide substantial financial support for the production and use of fossil
fuels, through direct payments, favourable tax treatment, and other actions. These subsidies keep the
cost of fossil fuel energy artificially low, and make it harder for renewable energy to compete. They
distort energy markets, encourage greater use of fossil fuels, create higher levels of greenhouse gas
emissions, and improve the profitability of energy companies that produce or use fossil fuels. Calculated
figures in 2011 put the total fossil fuel subsidies by the Australian government at AU$12.2 billion
annually. This compared to just AU$1.1 billion spent on climate policy such as support for renewables in
2010–11; furthermore, the funding gap between government climate change initiatives and fossil fuel
subsidies had increased by AU$1 billion in the preceding three years.”
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The Grattan Institute’s report identifies a series of barriers that slow the deployment of cleaner energy
technologies in Australia. The report states: “Early movers face higher costs than followers. Finance
costs are higher for technologies that are not well understood. New infrastructure and regulatory
frameworks must be developed, imposing delays and costs on early movers. Resource mapping is
inadequate and some technologies lack long-term public support.” (Wood, 2012:1).

Queensland Budget – Energy Subsidies
This section reports on a detailed assessment of subsidies by the State Government to the fossil fuel
industry in comparison with the renewable energy and energy efficiency sector.
Fossil Fuel Industry Subsidies
There is no doubt that the Queensland economy receives substantial income from coal and gas mining.
The State Government benefits via royalties, payroll tax, GST and other taxes. Coal royalties for example
were $2.28 billion in 2010/11 (Budget Paper 2 – 2011/12:94). Payroll taxes were about $3 billion in that
year. Mining represents about 2 percent of employment but average mining wages are about twice the
average wage. So a rough estimate would put this income from mining wages at about $90 million in
2010/11. The Queensland people benefit from superannuation growth, shares and dividend payments,
wages and local infrastructure. But this income must be weighed over the long term against the costs of
this industry to our economy, society and environment.
The real net income (or loss) to the State has not been calculated here but needs to include losses in
revenue due to loss of jobs and export sales in other sectors of the economy that are being
disadvantaged by the mining boom. It should also include external costs and, as indicated in the
previous section, these could be many billions of dollars each year for coal-fired electricity alone.
These net numbers are not publicly available.
All of the development of the energy sector and associated mining also comes at considerable cost. A
detailed analysis of the past 5 years Budget Papers (2007/08 to 2011/12) , carried out for this report,
shows that the State Government is subsidizing this industry by about $1.4 billion per year or $6.92
billion over the past 5 years. Examples of subsidies include:











Port, road and rail infrastructure – in some years over $800 million has been spent in these
areas alone,
Exploration development and data acquisition,
Mining inspectorate, mine rehabilitation,
Carbon capture and sequestration R and D,
Fuel subsidies, fuel subsidy inquiry, gas hot water system rebates,
Electrical power system upgrades,
Sustainable resources communities funding Initiatives,
AgForce landholder support for CSG contracts,
Collingwood Park Mine Subsidence,
CSG/LNG Industry Regulation Establishment Costs,
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Strategic Cropping Land Legislation and enforcement,
Reef Vessel Tracking System.

There is much more subsidizing of the coal and gas industry planned. The State Government Coal Plan
(DPI, 2010:2) states that “about $25.5 billion in rail, port and water infrastructure has either been
planned, implemented, or is about to be commissioned. The Queensland Government and governmentowned corporations have developed much of this infrastructure”.
It should be noted that assessment of Budget Papers is not a straight-forward process and errors can be
made. All care has been taken to report figures accurately but in searching and reporting these papers,
the following issues were considered and appropriate action taken as explained below:





Repetition of some figures from one year’s budget to another.
Some figures are revised in later years so these adjustments are made where they were
found.
The volume of documentation is large and therefore it is easy to miss some figures including
the breakdown each year.
Costs have not included:
o Maintenance of existing electricity plant in RE or fossil fuel expenditure.
o Electricity and gas rebates to pensioners / seniors.
o All rail, port, roads, electricity and water supply, housing or other infrastructure
expenditure that contributes to industry development due to insufficient detail in
budget papers.
o Health impacts due to climate change E.g. increased expenditure treating mosquito
borne disease.
o Health costs estimates from mining.
o Costs of emissions from coal-fired electricity.
o Disaster relief due to climate change as this is hard to show cause and effect with
individual extreme events such as cyclone Yasi.

In summary the coal and gas subsidy estimates in this report are likely to be an underestimate of the
real costs.
Renewable Energy and Energy Efficiency Subsidies
By comparison to the fossil fuel industry, subsidies to the RE and EE sector are roughly evenly divided
and in total are estimated at $913 million over this 5 year period. It is not clear if all this amount was
spent. For example, some programs subsidized individual PV or solar hot water systems. Rebates were
offered aver 3 years for 200,000 solar water heaters in 2009/10 but only about 135,000 were installed
between 2007 to 2011 (CEC, 2011).
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This includes the following subsidies and programs:
Year 07/08
Smart Energy Savings Fund
RE Fund $50mill.
Smart State Innovation in Buildings $100mill.
Ethanol Conversion initiatives E10 fuel
Energy Wise ($5mill. Over 3 years)
Year 08/09
Smart Energy Savings fund includes (full amount listed 07/08)
RE fund (full amount listed in 07/08)
PV - 1000 x 1kW systems on homes for about $300
Climate Change Fund ($30mill. Per year ) includes
Climate Smart Home Service
Climate Smart Home Rebate
Climate Smart Living Education program
Building Codes Qld (water and energy saving initiatives)
Year 09/10
Climate Smart Business Service
EE Government Buildings
Rural Water Use Efficiency.
Schools Solar and EE programs
Birdsville Geothermal Plant replacement
Solar and Heat Pump Rebates for up to 200,000 SHWS over 3 yrs
Mackay Cogeneration Plant
CSIRO Solar/Gas One
Coastal Geothermal mapping hot rocks
Remote Communities RE and EE - Clean Energy Strategy Program
Street Lighting upgrades
Energy retrofit Government Buildings
Green Buildings Fund
Demand Side Management. and EE - Energex and Ergon
Year 10/11
Local Government Sustainability Fund
Cleaner, Greener Buildings - Environ Standards Improvements
Solar Initiatives Package (PV on Kindergartens, SHW rebate and CS Energy Carbon reducing
technologies at Kogan Creek
Solar Thermal Feasibility Study
Birdsville Geothermal Plant
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Year 11/12
Solar Flagships - up to $75mill. (Solar Dawn and Kogan Ck)
Townsville Solar Cities
Cloncurry Solar PV Farm 2.2MW
Hervey Bay Community (396kW) & Hospital (266kW) PV Systems
Carrara Stadium PV 240kW
UQ PV System 1.22MW
Canelands Mackay PV System
Solar Water Heater Rebate
Geothermal Centre of Excellence UQ
Geothermal Birdsville Upgrade to 400kW
Climate Smart Home Service
Remote Communities RE and EE initiatives - Powersavvy Program
Sustainable building skills development
Retrofitting Government Buildings to improve EE
Facilitating Low Emission Generation in Commercial Buildings
Climate Smart Business Service
Cleaner Greener Buildings Initiative

Queensland Energy Policies
The energy and climate related policies of the current government and proposed policies of the LNP,
Greens and Australian Party are examined in the sections below.

Queensland Labor Government’s Clean Energy Policy
Cleaner energy policy under the current Queensland Labor Government is based on a number of policy
documents, associated acts and reviews over the years including:













2000 - Queensland Energy Policy: A Cleaner Energy Strategy.
2003 – Sustainable Housing Policy
2005 – Queensland Gas Scheme
2007 - ClimateSmart 2050: Queensland climate change strategy
2008 - Climate Change Strategy Issues Paper
2008 – Toward Q2 Policies
2008 – Clean Energy Act
2009 – ClimateQ Policies including transport initiatives.
2010 – Energy Smart Plan Report from Smart State Council
2010 - Queensland Government’s Environment and Resources Committee - Paper 2: Growing
Queensland’s Renewable Energy Electricity Sector
2010 - Geothermal Energy Act 2010
2011 – Queensland Government response to Energy Smart Plan Report from Smart State Council
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The 2010 Energy Smart Plan report from the advisory group, the “Smart State Council”, made
recommendations to the Queensland Government with regard to energy policy in the following areas:
1. Prioritising energy policy in the Queensland Government’s governance arrangements to reflect
the importance of energy policy to Queensland’s future.
2. Reducing the growth in consumer demand to avoid inefficient supply-side investment decisions
and reduce emissions.
3. Diversifying Queensland’s energy supply mix to offset the State’s reliance on fossil fuels.
4. Targeting government investment in R & D better and supporting emerging technology
innovation.
5. Increasing Queenslanders’ knowledge of the factors driving energy policy decisions, and
equipping them to be accountable for their energy consumption decisions.
The report outlined a 40 year plan for accelerating Queensland’s transition to a lower carbon energy
sector by 2050. Some key recommendations were rejected including:



making the Premier, Deputy Premier or Treasurer responsible for energy policy,
making an Energy Cabinet Committee, led by the Minister for Energy, to provide coherent
advice to Cabinet. Note here that it was a Minister for Energy, NOT Mines and Energy. This
appears to be a clear attempt to separate energy from mining, a link that has been criticized
many times over the years for slowing progress in developing renewable energy and energy
efficiency policy. (Smart State Council, 2010:9; DEEDI, 2011:7).

The Government did accept many recommendations, at least partially or in principle, and current policy
incorporates some of these recommendations.

Fossil Fuel Energy Policy
The sections below examine the Queensland Gas Scheme and the future of electricity generation from
gas and coal in Queensland.
Queensland Gas Scheme
Natural gas is strongly promoted as a clean fuel to be used in the transition to renewable energy
technologies or alternatives such as “clean coal” or possibly even nuclear energy. The Queensland Gas
Scheme was introduced in 2000 as part of the Cleaner Energy Strategy and set a target of 15 percent of
electricity generation by 2020. This target was increased in 2007 to 18 per cent by 2020 in the
ClimateSmart 2050: Queensland climate change strategy but has since been revised back to 15 percent
due to the proposed national emissions trading scheme.
The ClimateSmart 2050 policy states “Generating electricity using natural gas produces up to 50 per cent
fewer emissions than conventional coal-fired generation. Gas is the key transitional fuel source for
reducing the emissions intensity from electricity generation while emerging renewable and clean coal
technologies are being developed. Queensland established Australia’s only gas scheme in 2000 and
achieved the target of 13 per cent of all power sourced by electricity retailers and major industries to be
from Queensland-based gas-fired generation. Building on the success of this scheme, the target will be
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increased to 18 per cent by 2020 to provide additional lower-emission generation for Queensland.”
(ClimateSmart 2050 Strategy:viii).
Exemptions to the Gas Scheme
While the strategy clearly stated that “major industries” should be purchasing a significant percentage
of their electricity from gas-fired generation by 2020, there were major exemptions for both existing
large energy users such as metal smelters and for ‘significant projects’ or any project the regulator
decides will “provide substantial strategic and economic benefits to the state” and set a threshold of
750GWh per year.
“The state development exemption considers the requirements of very large, energy-intensive
consumers that provide substantial economic development benefits to Queensland. …………..The
exemption can only be awarded to a single business or enterprise at a single locality; the 750GWh plus
threshold cannot be met by aggregating the electricity loads of various branches or subsidiaries across
the state.” (http://www.business.qld.gov.au/energy/queensland-gas-scheme/exemptions-gasscheme.html)
Criticisms of Gas Scheme
Current Government strategies rely on natural gas and coal seam gas as a transition fuel to reduce GHG
emissions in the Australian electricity market, and as a transport fuel. This is a strategy heavily promoted
by the coal and gas industry.
How GHG emission friendly is CSG? - There is now growing evidence that coal seam gas’s life cycle GHG
emissions may be much higher than commonly suggested and in some cases may be no better than coal
(Howarth, 2010; Tollefson, 2012). Research by Wigley from the US National Centre for Atmospheric
Research and reported by Pears (2012) suggests:
“The gas industry has promoted shifting to gas as the panacea to cut greenhouse gas emissions. A recent
study by climate specialist Tom Wigley has challenged this………………….There are actually two
independent factors at work in Wigley’s study. First, there is the effect of a reduction in coal use, which
cuts emissions of CO2 and methane leakage from coal mines, reducing warming. But it also reduces air
pollutants such as oxides of sulphur and carbon particulates, which reduces their short-term cooling
effects. Wigley’s paper suggests this loss of cooling will offset most of the reduction in warming from
cutting coal use until mid-century, when the long-term effect of reducing CO2 begins to swamp the air
pollution effect.”
Not-for-profit research and education organization, Beyond Zero Emissions (BZE) argue that time should
not be waste subsidizing gas development as this infrastructure could become a financial liability
quickly. This is because as global warming effects are increasingly felt and carbon pricing increases, the
rate of uptake of RE and EE would need to increase. Instead BZE argue we should fund large scale
development and deployment of solar thermal electric systems with storage and wind farms for the
majority of Australia’s electricity energy supply using their Zero Carbon Australia, Stationary Energy Plan
as a model (BZE, 2010).
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“Unconventional gas emissions up to seventy times worse than industry claims - immediate moratorium
a must - Real time air sampling of gas fields in the US has shown leakage rates of up to over seventy
times greater than the rates assumed by industry and accepted by government in Australia. The study
by the US National Oceanic and Atmospheric Administration (NOAA) and the University of Colorado, has
found rates of fugitive emissions up to 7.7%, with a mean of 4% .” (BZE, 2012)
When BZE commissioned engineering consultants Worley Parsons to prepare a report on the life cycle
GHG emissions from coal seam gas in Australia, the report was completed but then suppressed by
Worley Parsons. BZE claim this is because the report shows that emissions are higher than generally
argued by the coal and gas industry. (BZE Transcript from Radio National: Coal seam gas report
'suppressed', 14 Nov 2011).
Finally, Queensland Government GHG emission estimates shown in the “ClimateQ: toward a greener
Queensland (OCC: 2009:82) show fugitive GHG emissions becoming an increasingly large proportion of
total energy sector emissions when projected out to 2050 under business as usual, from the current
estimate of 6 percent. This is a major concern as much of these fugitive emissions are methane, which is
a much stronger GHG than CO2. If the studies by Howarth, (2010) and Tollefson (2012) are indicative of
fugitive emissions from CSG mining, then our “cleaner” gas industry may lose that image and sales
quickly.
Exemptions for Big Polluters - Another criticism of the gas scheme is that major, polluting industries
can be exempted if they are large users of electricity, greater than the 750GWh per year threshold, or
new projects that could be classified as ‘significant projects’. In either case, they can continue to use
cheaper, dirtier coal-fired electricity. This includes the smelters and cement production. Research by
Turton (2002) showed the 6 aluminium smelters operating in 2001 consumed about 15 percent of
Australia’s electricity (about 25,000GWh) and was the most GHG intensive aluminium production in the
world. They also purchased electricity from coal-fired power stations at very cheap rates of $21 per
Megawatt-hour on average, less than the generation cost. This subsidizing of aluminium production has
been justified by Government on social and economic grounds. But this market distortion means that
other sectors of the economy have to pay more for their energy and emissions (Turton, 2012:vii-ix).
What is the projected life of CSG? - Conventional natural gas reserves (predominantly methane
associated with oil production) in Australia were depleting rapidly and a CSIRO study in 2002 estimated
that the Australian reserves would peak in 2026 (Foran et al, 2002). What CSIRO did not account for was
the development of techniques to extract methane from coal seams. Hydraulic fracturing or “Fraccing”
was one of those breakthrough technologies that suddenly expanded massively access to a resource,
coal seam gas (CSG). Fossil fuel 2P reserves (2P = proven and probable) in 2007, as listed on the
Department of Mines and Energy website at the time, are shown in table 7.
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Table 7 - Fossil Fuel Proven and Probable (2P) Reserves, 2007 (Dept. of Mines and Energy,
2007)
Fuel

2P Reserves by
Volume

Coal
Coal Seam Gas (CSG)
Natural Gas
LPG

33 Mt

2P Reserves by
Saleable
Reserves/Prod.
Energy Content
Production Rate
Ratio (Years)
(PJ)
(PJ)
891000
4970
179
7050
105
67
550
111
5
24
N/A

Since 2007, 2P reserves for coal seam gas have increased dramatically from 7050 PJ (2007) to 33,000PJ
(2011) and production has doubled to 234 PJ. Reserves are expected to increase substantially more in
coming years (Dept. of Employment, Economic Development and Innovation (DEEDI), 2012).
Note that coal reserves have not increased from that time, although production has.

Figure 10 - Coal Seam 2P Reserves in Queensland (DEEDI, 2012)

What does this mean in terms of the life of this resource and its energy generation capacity? The report
examines two scenarios for comparison.
Scenario 1 – Use lots more gas for Queensland Electricity Supply - Assume that the State Government
decides to increase greatly the generation capacity of gas-fired electricity to 9000MW by 2020,
equivalent to 12 Kogan Creek Power Stations. If peak demand is to continue to grow at about 5
percent per year as projected in the Budget Papers 2011/12, the projected reserve demand by 2020
needed would be about 22,000MW. So gas power stations would represent about 40 percent of
generation capacity. Current 2P CSG reserves are sufficient to run this number of power stations for
only 44 years.
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Scenario 2 – Multiple use of CSG with lots exported - Consider the situation where multiple uses of
CSG are planned as is happening. This means the reserves could be consumed much faster. If we
examine the case where CSG is used for Queensland power generation, as a transport fuel and major
export, then current reserves last a much shorter time. Table 8 shows one such scenario. It shows the
percentage of CSG used to supply energy for electricity, 50 percent of car transport energy and 50Mt
per year of exports. The life of current 2P CSG reserves would be about 12 years at the local
consumption and export rates shown. Note that the export rate dominates the reserve life.

Table 8 - Scenario for Life of CSG Reserves if used for multiple Queensland uses and export.

Quantity

Proportion of
Current Energy
Demand or Export
Rate(%)

Power Generation

1831MW

15

153

Private Car Transport

1.29 millions of cars

50

82

Exports = 10x Current
Rate of 4.6Mt/yr

50 Mt per year

1000

2568

Applications of CSG
in Queensland

Total Energy
Current 2P Reserves
Life of 2P Reserves

Primary Energy
(PJ/yr)

2804
33000PJ
11.8 Years

Notes:
1.
2.
3.

Based on Australia Bureau of Statistics information for passenger car numbers, average fuel efficiency and
distances travelled and energy used for Queensland, (ABS, 2009 & 2010)
Current LNG exports are 234PJ (4.6 Mt/yr). Qld. Government is projecting LNG exports up to 50Mt/yr.
(DEEDI, 2012).
2P Reserves = Proven and Probable reserves.

This is not a comprehensive analysis and does not account for the progressive increase and then
decrease in production and consumption over time as a resource is developed and consumed. So the
actual time frames would be longer. However, it does serve to show just how quickly such a resource
could be consumed if production and consumption increased rapidly. The export rate used above is 10
times the current rate of 4.6Mt per year. 50Mt per year is the long term goal for the maximum export
rate (DEEDI, 2012). Exponential increase in consumption rates would also dramatically reduce resource
life and this is not accounted for here.
As well, the fossil fuel industry has a history of overestimating reserves to gain political and economic
advantage. Shell had to revise oil reserves downwards by about 23 percent in 2003. A series of recent
articles in the New York Times under the series title, “Drilling Down” have raised serious concerns over
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the future of the coal seam and shale gas industry. Issues included overestimation of reserves to
increase share prices and attract shareholders, disposal of waste and contamination of ground water.
(New York Times, 2011).
Coal-fired Power Stations Policy
The Queensland Government made a commitment under the ClimateQ policy not to build new coalfired power stations unless two key principles could be met. The key clauses state that:
“No new coal-fired power station will be approved in Queensland unless:



it uses world's best practice low emission technology in order to achieve the lowest possible
levels of emissions,
it is carbon capture and sequestration (CCS) ready and will retrofit that technology within five
years of CCS being proven on a commercial scale.” (Dept. of Employment, Economic
Development and Innovation - ClimateQ: toward a greener Queensland Fact Sheet - Conditions
for new coal-fired electricity generation). (Author’s emphasis).

These clauses give no guarantee that new coal fired power stations will not be built. The first clause
does not state what constitutes world’s best practice regarding GHG emission levels. Under the second
clause, Government could give the go-ahead for a new coal-fired power station, with the advice that it
was CCS ready, only to find that commercial scale technology was not available for 20 years or that it
was not easily retrofitted at that time. Current projections by the IEA and others are that CCS will not be
commercially available for another 20 years (IEA World Energy Outlook, 2011:5; Diesendorf, 2007:245).
Carbon Capture and Storage – Queensland Progress to date
Recent reports suggests that the IEA sees support for CCS weakening (Watts, 2011) and that most
funding for CCS will have to come from tax payers, as investors will not see CCS as an attractive
investment (IEA, 2012).
“The financial crisis and fading government support for climate action have seriously eroded global plans
to capture and store carbon, the International Energy Agency (IEA) warned on Thursday.” (Watts, 2011).
In Queensland, CCS is struggling to show results with the ZeroGen project to build an 400MW coal-fired
power station with CCS failed, even after over $200 million was spent to date by the Queensland
Government on “clean coal” projects, about half spent on ZeroGen (Berrill, T., 2012 – Budget Papers
Analysis) .
The two key projects in Queensland were the Wandoan and the Zero Gen projects each with Integrated
Gasification Combined-Cycle (IGCC) with CCS. Wandoan Power Plant, located north-west of Brisbane,
was to generate 334 MW (gross) and aiming to store up to 2.5 million tonnes of CO2 per annum.
ZeroGen Power Project, located west of Gladstone in Queensland, was to generate up to 400 MW
(gross) and aiming to store up to 2 million tonnes of CO2 per annum.
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Problems with these projects include:




Carbon capture parasitic/ auxiliary power losses at the power station are estimated at about 30
percent, so net power output was reduced by about 30 percent of the stated gross outputs.
This increases generation costs proportionally.
Overall, costs were very high, estimated at about $3.5 billion for the Wandoan project. This was
due to a range of factors including:
o Original carbon sequestering site was unsuitable due to the lack of porosity of the rock.
o Cost of drilling holes for sequestration is very high, in the order of several million dollars
per hole.
o Cost to transport and sequestration at a suitable more distant site about 250km away,
increased sequestration costs.

The scale and type of projects has now changed. New projects are smaller in scale and focus on
conversion of existing power stations and include:




CS Energy – Oxy-firing at Callide B 30MW Plant – In this system, oxygen is fed to the
recirculated flue gases to cool the gases. This increases CO2 concentration for easier capture and
compression. This process is looking more cost effective than building new IGCC with CCS plant.
Stanwell – Focus on adding solar preheating of boiler feed-water - Currently investigating
23MW feed-water heating at a 350MW unit at Stanwell using AREVA linear Fresnel
concentrating solar collector technology.

Qld. RE Plan (QREP) & Qld. Energy Management Plan (QEMP)
Currently, the role of policy development and implementation for renewable energy and energy
efficiency lies with the Office of Clean Energy. The key policy papers reviewed in detail here are:



Queensland Renewable Energy Plan (QREP) 2009 and 2012 Revision
Queensland Energy Management Plan (QEMP)

Strengths of Qld RE Plan (QREP) and Qld Energy Management Plan (QEMP)
QREP and QEMP have the following strengths:
Key Barriers recognized – They have recognized key barriers to the deployment of RE and EE
technologies and put in place policy measures to address these barriers. These have included:


2009 QREP – Incentives to assist accelerated deployment of small scale solar water heating and
solar PV systems, integrated approaches such as clean energy communities, large-scale solar
feasibility studies, regulatory reform such as land access to leaseholders for RE projects and
transmission line access, resource mapping and innovation funding.
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2012 QREP – Deployment of medium and large scale PV and solar thermal power generation,
and implementing the REIDP.
2011 QEMP – Addressing growth in both peak demand management and energy consumption
through a range of initiatives now being applied across all sectors in conjunction with the
National Framework on Energy Efficiency.

Target for RE Generation - QREP has set a target of 20 percent for Queensland electrical energy to be
sourced from RE systems by 2020, which is stated as about 9000GWh in that year. This is in line with
the Federal Government’s mandatory RE generation target. It suggests cumulative GHG emission
savings of up to 40 million tonnes can be achieved (QREP, 2012:3).
Target for Energy Management - QEMP has set a target of a reduction of 1000MW of generation
capacity by 2020 through a range of measures including demand side management (I.e. time controlled
loads), more energy efficient technologies and energy conservation (behavioural change).
Achieving a Transition to RE – The EROEI analysis in this report shows that a transition from fossil fuel
based electricity generation to a renewable energy based one can be achieved if suitable growth rates in
both RE and EE technology adoption are maintained, relative to growth in energy demand. This
transition will be quickened if RE technologies with high EROEI are utilized as a priority. As the EROEI
analysis shows, the current QREP could achieve this transition for the electricity sector in about 20
years, if growth in energy demand continued along current projections. Also the uptake and mix of RE
technologies would have to continue to follow growth rates projected for the current 2020 RE target
but with the EROIE ratio increased from about 3 to 7 or more with much more wind and solar thermal
electric capacity. If EE targets are also achieved, the transition would occur faster with less fossil fuel
consumption.
Carbon Footprint Measure - Towards Q2 target of Queensland householders’ carbon footprint does
report on GHG emission per household. This shows a reduction in GHG emissions of about 10 percent
from the 2008 baseline to 2011, or about 3.3 percent per year. This is a significant reduction rate.
Small scale solar schemes success –The Solar Bonus scheme and rebates for solar water heating have
been successful when measured in terms of numbers of systems installed. This shows that
Queenslanders want to support solar and do so willingly when given sufficient incentives. This is in line
with community surveys of people’s preferred energy supply sources as shown early in this report.
End-use Data Collection – The QEMP recognizes the need for better and increased collection of end-use
energy data by electricity distributors and sharing of this information for government planning purposes.
This is essential and should assist with identifying the full range of sectors and opportunities for the
application of RE, EE and DSM technologies.
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Successes with Medium and Large Scale Projects – In the last 2 years, several medium scale commercial
PV systems have been constructed or are under construction. This includes the University of Queensland
1.22MW PV array, the Carrara Stadium PV array, and 2 PV arrays of approximately 300kW each at
Hervey Bay. An even larger 2.2 MW system is to be built soon at Cloncurry in place of a solar thermal
electric system initially proposed in 2009. Larger solar thermal electric systems are proposed at Kogan
Creek power station (44MW solar pre-heating) and 250MW Solar Dawn project near Chinchilla, with
assistance from the Federal Government’s Solar Flagship program.
Weaknesses of Qld RE Plan (QREP) and Qld Energy Management Plan (QEMP)
While the QREP and QEMP have a range of strengths, there are still some key weaknesses. These
include:
Contributing our fair share to global GHG emission stabilisation – Queenslanders are the highest GHG
emitters per capita in the world, and over 40 percent higher than the Australian average (DERM, 2009).
The 2020 RE target in the QREP could not contribute to our “fair share” of GHG emissions reductions
required to stabilise emissions to less than 450ppm CO2e, to avoid potentially catastrophic impacts from
global warming, as it only covers the electricity generation part of GHG emissions.
The QREP RE Energy Production Target is 13 Percent, NOT 20 percent - This report confirms the QREP
estimated total RE generation potential of 9000GWh by 2020 from a total capacity of 2900MW. This
report calculates output at 8872GWh in 2020 with an average weighted capacitor factor of 0.35. This is
based on assumed capacity factors shown in table 9.
The RE electricity generation target in 2020 in fact represents only 13 percent, not 20 percent, of the
projected electrical energy demand by 2020 of 69,000GWh/yr (2009 QREP:6). This projected energy
demand equates to a 3.7 percent per year growth rate. The 20 percent target could only be achieved
with either a substantial increase in total installed RE capacity (MW) or increase in capacity factor (CF) of
some technologies such as solar thermal electric ( from CF = 0.2 without thermal storage to CF = 0.65
with storage), biomass (currently average CF = 0.5 to about 0.75), or both measures.
Table 9 shows that if the 2900 MW RE capacity is achieved and half of the 1000MW of energy
management results from energy efficiency and conservation, then the total savings of energy
and GHG emissions from fossil fuels would be about 13250GWh and 13.2 million tonnes (Mt) of
CO2e in 2020. This would equate to 19 percent of projected electrical energy demand.
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Table 9 - 2020 Target RE Capacity and Energy Generation Potential
Installed Capacity and Annual Energy Generation (Current and Future)
Revised
Revised
QREP
Capacity Capacity
QREP
2008
QREP
2011
2020
Factor
Factor
2008
Projected
2011
Projected Projected
(no
(with
Capacity
Energy
Capacity
Energy
Capacity
storage) Storage)
(MW)
(GWh/yr)
(MW)
(GWh/yr)
(MW)

Technology
Biomass

0.5

2020
Projected
Energy
(GWh/yr)

0.75

415

1818

407

1783

580

3811

Hydro

0.5

169

740

167

731

167

731

Solar Hot Water

0.2

144

252

295

517

550

964

12

32

12

32

600

1577

0.65

0

0

0

0

300

526

0.85

Wind

0.3

STE

0.2

Geothermal

0.08

1

0.08

1

5

37

0.2

6

11

355

622

700

1226

1

1

9

4.7

41

500

4380

MW

GWh/yr

MW

GWh/yr

MW

GWh/yr

2853

1236

3685

2902

8872

9

4.7

41

500

4380

747

2862
Year
2008

1241

3726
Year
2011

3402

13252
Year
2020

RE GHG Savings (Mt/yr)

2.83

3.66

8.8

EE GHG Savings (Mt/yr)

0.01

0.04

4.4

Total GHG Sav. (Mt/yr)
Summary – Average Capacity Factor & Proportion
of Total Capacity & Energy Demand

2.84

3.70

13.2

Average Weighted Capacity Factor

0.44

0.34

0.35

RE as proportion of Current Total Cap. (%)

6.1

10.1

PV
Energy Efficiency

Summary – Capacity & Energy
Total RE Cap. & Energy (MW & GWh/yr)
Total EE Savings (MW & GWh/yr)
Total RE/EE Cap. & Energy (MW &
GWh/yr)

746
1

Summary – GHG Emission Savings

RE as proportion of Projected Total Cap. (%)

12.8

RE & EE as proportion of Projected Energy (%)

6.4

7.5

19.2

RE as proportion of Projected Energy (%)

6.4

7.4

12.9

Notes:
1.
2.
3.
4.
5.
6.

Projected Energy Outputs (GWh/yr) are those made by the author based on the Capacity Factors below
and the QREP current and projected RE capacities for each RE technology.
Biomass Capacity Factor, from Roam Consulting report on behalf of Sucrogen, increases from 0.5 to 0.75
Hydro capacity factor from Stanwell 2010 report averaged over 5 years, CF= 0.5
STE and PV – Typical capacity factors with no storage, CF = 0.2 With storage, CF = 0.65
Wind – Typical capacity factor for 2MW wind turbine, 7m/s annual average wind speed, CF = 0.3
Solar Hot Water - Equivalent capacity factor = 0.2 (based on typical system saving the equivalent energy
to 1.3kW PV system with an output of about 6kWh/day).
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7.

8.
9.

Energy Efficiency – Extrapolated from 1MW to 500MW from 2008 to 2020. It assumes only half the QEMP
target of 1000MW by 2020 saves energy as much of this is DSM and may give little or no energy savings,
only reduction of peak demand and line losses.
GHG Emissions Factor – 276kg CO2e/GJ from National Greenhouse Accounts (NGA) Factors
Average weighted EROEI calculated as about 3 in 2020.

QREP Estimated GHG savings too Low – The QREP aims for cumulative GHG emissions reduction target
of about 40Mt by 2020 from the 9000GWh of RE generation (2012 QREP:3). The analysis here shows
that this could be an underestimate. Table 10 shows the estimated savings each year using a projected
annual growth rate in RE capacity (MW) of 12 percent.

Table 10 - Projected RE Capacity (MW) and GHG savings (Mt CO2e) to 2020.

Projected RE
Energy Savings
(GWh)

Projected RE
GHG Emission
Reductions
(Mt/yr)

Cumulative
RE GHG
Emission
Reductions
(Mt/yr)

746

2287

2.3

2.3

46157

835

2561

2.5

4.8

47875

936

2868

2.8

7.7

2011

49657

1048

3212

3.2

10.9

2012

51506

1173

3597

3.6

14.4

2013

53423

1314

4027

4.0

18.4

2014

55412

1471

4510

4.5

22.9

2015

57475

1647

5050

5.0

27.9

2016

59615

1844

5655

5.6

33.6

2017

61834

2065

6332

6.3

39.8

2018

64136

2313

7091

7.0

46.9

2019

66524

2590

7940

7.9

54.8

Year

Projected
Electricity
Demand
(GWh/yr)

Projected RE
Capacity Growth
(MW)

2008

44500

2009
2010

2020
69000
2900
8891
8.8
63.6
Notes:
1. Assumes weight average capacity factor of 0.35 or 35% in line with QREP projections.
2. Actual RE capacity in 2011 was 1236 MW (2012 QREP). This exceeds the projection above at 1048 MW.
3. Uses an average GHG emissions factor of 276kgCO2e/GJ projected from National GHG Emission Factor
accounts to 2020.

This analysis projects GHG emission reductions of about 64 Mt by 2020 and shows that the QREP
estimate of 40 Mt CO2e may be a significant underestimated of the potential GHG savings.
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2012 QREP increased RE Capacity of 2900MW in 2020 gives Less Energy Output – The increased
capacity target of 2900MW for 2020 stated in the 2012 QREP would actually provide about 19 percent
less energy in 2020 than the 2009 QREP capacity target of 2636MW. While the new target is about
270MW more, the energy production is dependent on the product of capacity (MW) and weighted
average capacity factor. The weighted average capacity factor in the 2012 QREP is projected in this
report to decrease from 0.45 to 0.35 because the mix of renewable energy technologies changes to
those with a lower capacity factor in the 2012 QREP. If STE is combined with thermal storage, then the
capacity factor could increase also. This analysis shows the importance of increasing the capacity factor.
Majority of Growth in RE Generation is from Small Scale Systems – Most growth in RE generation to
date has come from the residential programs that support small scale solar PV and solar water heating.
This demonstrates the support for renewable energy and action on climate change by the general public
as shown by the survey data reported earlier. It also shows the failure of both Federal and State
Government policy to provide workable incentives for the commercial and industrial sectors as large
scale solar and wind technologies can provide energy and GHG savings at lower cost per unit of energy
or cost per tonne of GHG than residential PV or solar hot water. Note however that the cost of
residential solar PV has fallen dramatically in the past 5 years so this has improved its cost effectiveness.
Appropriate support across all sectors is required. If rebates for solar PV and hot water are maintained
or reduced progressively in Queensland, then this sector will continue to grow. But more needs to be
done to assist commercial and industrial applications. This is now starting to happen with regulatory
issues such as transmission line access and land access starting to be addressed.
The Federal Government changes to split the Renewable Energy Certificates (RECs) scheme into large
scale and small-scale schemes aims to overcome the disproportionate number of RECs created by solar
PV and solar water heating, at the expense of large scale RE system deployment (Mills, 2010).
Measuring Success – How valuable and accurate are measures such as the Q2 Carbon footprint of
householders? This reporting is based on electricity use, fuel consumption, and waste to landfill (DERM,
2011). The Carbon footprint only covers domestic energy use which is only a small part of overall State
emissions. While this measure shows a reduction in GHG emissions per household in recent years, the
reduction could be due to factors other than climate change and energy policies. For example,
reductions could be due to the global financial crisis and slowing economy, electricity price increases
and hence householders being more energy conscious, rather than RE or EE policies. Recent cooler
summers can also affect energy consumption and hence GHG emissions.
Furthermore, key performance indicators to assess the success or otherwise of RE and EE programs are
hard to find on the State Government’s website and most estimates of GHG savings are projections and
not based on actual measurements. For example, the progress reports in the ClimateQ 2009 report list
only some projections of greenhouse savings (DERM, 2009).
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This makes it difficult for the public or industry to easily assess the success of programs. There needs to
be more transparency with one website that gives all the improvements or otherwise in energy use and
GHG emissions for all programs across all sectors and departments. Then the public could see how much
progress is being made and how it is shared across the residential, commercial, industrial, government,
agricultural, tourism and transport sectors.
Residential Solar PV and Solar Hot Water Programs - Current small scale solar systems programs to
support the adoption of residential solar PV and hot water are a mixture of both success and failure.
While the schemes have greatly increased the fraction of renewable energy generation, well above
government expectations, there have been some negative consequences. The Solar Bonus scheme for
residential PV systems encouraged home owners to shift their electricity demand during daylight hours
to peak periods of 4 to 8pm, in order to maximise their savings from the feed-in tariff, which is paid at a
minimum of 44 cents per kilowatt-hour for exported energy. This in turn increased peak demand on
residential networks. The result is that solar PV, instead of potentially reducing peak demand on
residential networks, has contributed to increasing it. The biggest single factor contributing currently to
increases in electricity costs is network upgrades due to aging infrastructure and increasing peak
demand. These costs are estimated to contribute to over 50 percent of recent and future electricity
price rises. A more suitable policy would have encouraged homes with PV systems to shift demand from
peak periods to between 10am and 2pm to maximise utilisation of the available solar resource on site.
This could have reduced both transmission losses and peak demand.
A Queensland Energy Management Plan (QEMP) AT LAST – In 1991, the then Queensland Electricity
Commission, charged with centrally planning Queensland Electricity Industry, commissioned the first
ever demand side management assessment of Queensland electricity demand and use across all sectors
(SRC, 1991). This report outlined energy efficiency and demand side management strategies across the
residential, commercial and industrial sectors of electricity use, and undertook net present worth
analyses of various options. Load control of off-peak water heating was already in place at the time and
contributed to peak demand reduction. However it also was largely responsible for slowing the growth
of the solar water heating industry throughout the 1980s and 90’s as it provided a subsidy to electric hot
water users via very cheap tariff rates. Many of the strategies in this report were never followed
through continuously over the years.
A number of competing forces contributed to putting energy management on the back-burner. These
were:






Privatisation/corporatisation of the electricity industry that started to occur in the early 1990’s
and resulted in a lack of vertical integration which prevented ‘big picture’ planning. The
electricity industry was broken into generators, transmission, distribution and retail arms.
Commercial-in-confidence rights of privatised or corporatized entities which makes critical data
hard to get or simply unavailable E.g. the end-use energy breakdowns across industry sectors
that is crucial to identifying energy efficiency and demand side management options.
The creation of a competitive electricity market to improve productivity but at the expense of
‘big picture’ integrated planning, particularly for replacement of aging infrastructure and in
56

Review of Energy Policy in Queensland by T. Berrill March, 2012





response to high growth rates in peak demand as luxury items such as air conditioning,
swimming pools and plasma TVs became the norm.
A market that focused on the delivery of sales of units of electricity (kilowatt-hours), not the
service energy supplies to people I.e. hot or cold food, warm or cool homes, hot water,
entertainment etc.
While energy management was still promoted, it was for many years only ever in a very
secondary and under-resourced way, in reality a form of “greenwash” by “being seen to be
doing something”.

The uptake of energy efficiency in Australia is another example of market failure where external
costs were ignored and the resulting cheaper electricity prices discourage energy efficiency. As
well regulatory arrangements meant that electricity industry focus was on sales of electrical
energy, not the services we required of energy. Least cost planning was not implemented.
QEMP Focus on Demand Side Management - The current QEMP is focused primarily as a priority on
demand side management to reduce peak system demand (i.e. Megawatts of generation capacity). This
is not surprising as upgrading of the generation, transmission and distribution network is responsible for
the major part of electricity price rises. By comparison, energy efficiency (I.e. savings in energy and GHG
emissions) is a secondary priority. This can be seen by a quick categorizing of the QEMP work plan
initiatives (2011 QEMP:17-18).

Table 11 – Categorization QEMP Work Plan Initiatives
Category
DSM
DSM/EE
EE
DSM/EE/RE or DG
Social Impacts
Data collection

No. of Initiatives
8
13
3
2
1
1

Notes:
1.
2.

DSM – Demand Side Management, EE – Energy Efficiency, RE – Renewable Energy, DG – Distributed
Generation.
Out of 28 measures, 7 are to “investigate” before further action, and the EE initiatives are mostly of lower
priority.

To address Queensland’s (and Australia’s) energy and GHG emissions intensive economy, energy
efficiency and conservation may achieve more than DSM for energy saving. Some DSM in fact
increased energy demand E.g. off-peak tariffs for hot water increased heat losses from the
larger hot water storage tanks used. By comparison, in the main, energy efficiency and
conservation both save energy and reduce peak demand.
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Problems in Implementation of RE Projects
There have been a number of problems met by the State Government in implementing RE energy or
related projects. In particular, larger scale solar thermal electric projects have a troubled history. Most
recently, two major projects have stalled. These are:



The Solar Dawn 250MW concentrating solar thermal electric project near Chincilla when CS
Energy recently withdrew support.
Cloncurry 10MW STE project which included graphite thermal storage to allow generation at
night. This is being replaced by a 2.2MW PV system but this system will not have storage. Hence
it will not allow night-time generation from solar energy which would have assisted with peak
demand supply and deferred the need to upgrade the transmission line from Mt. Isa to
Cloncurry.

Also, the Copperstring Transmission Line Project linking Townsville and Mt. Isa has stalled. This was to
provide a major opportunity for large scale solar thermal electric and wind farms systems to feed power
to the northern Queensland network, as well as transfer up to 400MW of power across the top end.
Xstrata has withdrawn from the project which is now reviewing funding options.
(http://www.copperstring.com.au/assets/files/CopperString%201.pdf)

Transport Policy
This is not considered here but it is acknowledged that the ClimateQ: towards a greener Queensland
policy supports a range of measures to reduce GHG emissions from the transport sector, including
electricity vehicles. The need for better transport policy is discussed later.

58

Review of Energy Policy in Queensland by T. Berrill March, 2012

LNP – Resources and Energy Strategy
The key elements and issues regarding the LNP Resources and Energy Strategy are:
Freeing up access to Resources
LNP policy is really all about freeing up access to CSG and continuing coal expansion as quickly as
possible, but better managing the process compared to the Labor Government. Page 3 states: “We need
a plan to maximize exploration and development of our resources using world’s best practice
standards, with a special focus on protecting the environment and reinforcing the State’s strong
decentralized community structure.” Removing both “red and green tape” are the expressions used.
(Author’s emphasis).
The policy outlines problems with development of the resource sector including:









Regulatory processes within the Department of Environment and Resource Management which
are seen as driven by ideology and politics, not objective science.
Key infrastructure backlogs with ports, rail, pipelines and road.
High community concern over the rapid growth of the resource sector and local impacts on
communities, land use, water and the natural environment. Impacts on agricultural land are
addressed in a separate paper called “Agricultural Strategy”.
Carbon or minerals taxes and their impact of the coal industry in particular.
Need for more factual education and debate to “maintain public confidence” and the coal and
gas industry’s “social license”.
Unmanageable approval process for projects.
Impact on the supply of raw materials to Asia, as this is a booming market which Queensland
must capitalise on. (LNP Resources and Energy Strategy, pp. 9 – 11).

One example of LNP concern over regulatory measures and the delays these can cause to mining is the
discharge of mine water to rivers and the Great Barrier Reef after flooding. Discharge regulations were
revised after flooding of mines in 2008 from cyclone Larry. LNP see current regulations and processing as
delaying mines resuming operation (p.25).
LNP is committed to subsidizing the resource sector through an “independent state infrastructure body”
to facilitate project funding and delivery (p.26).
Coal Seam Gas
LNP view the gas industry as “sustainable”. No definition is given of what “sustainable” means although
it appears to be the general English language meaning rather than as defined by ‘sustainable
development’ where the ‘precautionary principle’ should be applied.
It promotes the development of gas to liquid fuels industry and underground coal gasification (p.31). No
assessment of the GHG or other emissions profiles of these fuel production and use options is given.
The strategy supports strongly the continued development of the CSG and LNG industry with “more
focused research ….to improve confidence in the industry’s ability to control and mitigate impacts in
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areas like water and environment management” (p.8 – author’s emphasis), and restore the mining
industry’s “social license” to operate (p.3).
The Party aims to placate rural industries and communities in their implementation of CSG policy by:




promising more money from royalties flowing back to communities affected,
providing fairer compensation and access arrangements to landholders
managing the co-existence of rural industries and communities with CSG mining (p.45).

The strategies states: “Our aim is to ensure all landholders end up better off from their co-existence
with the CSG industry, and that remuneration from landowners affected by CSG development should
not be limited to compensation” (p.46). (Author’s emphasis)
The LNP’s strategy for resource management, in particular coal and coal seam gas industry, is
contradictory. On the one hand it demands a freeing up and improvement in the efficiency of
regulatory processes by getting rid of both “red and green” tape. On the other hand, it
outlines a raft of measures and associated costs that the CSG industry would have to comply
with for projects to proceed.

For example, under water management, it includes:






preparation of underground water impact reports,
treatment and beneficial reuse plans and/or aquifer re-injection plans for extracted water,
provision of new bores or deepening of existing bores,
establishment of the Gas-fields Land and Water Commission
dedicated inspection and enforcement units. (pp.47-48)

The policy supports the Adaptive Management regime that is currently employed by the State
Government and which has been heavily criticized as being a strategy to by-pass a fundamental principle
of sustainable development, the precautionary principle.
The strategy requires continued Government support via subsidies such as those already received
by the coal and gas industry from the current Government.
Renewable Energy (RE) and Energy Efficiency (EE)
With regard to both RE and EE, the LNP strategy targets 6 key areas – solar, geothermal, unconventional
liquid fuels (meaning gas to liquid fuels), bio-energy/fuel cells, wind and marine/tidal technologies. In
particular it suggests solar and geothermal as key energy sources to be developed. Wind energy gets a
small mention and the policy states: “the AEMO expects that new wind generation could contribute up
to 10 percent of new capacity to meet the 341MW” of reserve capacity deficit that the strategy
forecasts by 2013-14 (pp.37-38). This would equate to 34MW or one small wind farm of about 17 wind
turbines. This massively underestimates the economically viable, wind energy potential of Queensland
(Berrill, 2007).
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However, overall the strategy is largely lacking. Its main weaknesses are:










It provides no policy initiatives and no targets set for RE or EE or associated GHG emissions
reductions.
The wording suggests that RE technologies are still mostly in R & D stage. “Supporting ongoing
research and development of new and emerging renewable and alternative energy technologies
for the future…” (p.34) and “An LNP Government would refocus Government policy on
developing and commercialising renewable and alternative energy technology” (p.37).
It fails to recognise the enormous potential across the State of well developed RE technologies
as outlined in the 2007 CSIRO report to the State Government. This report identified that 20
percent of the State’s electricity generation could be provided by wind energy at less than
$100/MWh. This is about the same cost for coal-fired power stations with CCS (CSIRO,
2007;Berrill, 2007).
EE hardly gets a mention and there is some mention of demand side management (DSM).
It does not mention support for solar thermal technologies for heat production only, such as
solar water heating. Yet this technology has much to offer across residential, commercial and
industrial sectors.
It underestimates the contribution of renewable energy electricity generation by almost a factor
of 2. It states 4% came from renewable/alternative energy sources in 2010. However, by 2011,
it is estimated in this analysis that about 7.4 percent came from RE generation.

The strategy does mention keeping the existing Feed-in Tariff for residential solar PV. But the strategy
fails to recognize that many renewable energy technologies are relatively mature technologies. Solar
water heaters, wind turbines, biomass plant and solar PV are all examples. The main reasons for their
lack of uptake in Australia are due to:



Government failure to include full external costs of energy production and use and,
the lack of continuity of good energy policy over time as seen in countries such as Denmark,
Germany and now China to bring down the cost of these technologies through innovation and
mass production.

In relation to electricity prices, the strategy states that the LNP will freeze the standard domestic
electricity tariff 11 rate. This means that it would no longer reflect real costs and could discourage
energy efficiency. This policy also suggests offering a lower rate tariff 11 for people who allow a range of
appliances to be connected to load controllers so that electricity distributors Ergon and Energex could
switch these appliances off at peak periods. This does not necessarily save energy or GHG emissions but
would assist with peak load reduction (p.34).
Climate Change, Carbon and Mining Taxes
The LNP strategy states “Finding and implementing new methods to protect the environment and
address forecast climate change remains an important global challenge. Queensland’s strong reliance on
our coal reserves as a primary source of fuel, and the size of our industries means any moves to
unilaterally address carbon emissions will negatively affect Queensland’s resources and energy sector
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and global competitiveness.” Their solution includes “a specific focus on increasing the use of renewable
and alternative energies and fuels in Queensland, and the global energy mix.” (p.9). However, there are
no policy initiatives and hence no targets set.
LNP strategy opposes the introduction of carbon and mining taxes, in particularly with regard to the cost
impacts on the mining sector. The strategy uses a series of statements by mining and energy industry
executives to justify their policy of no taxes (p.32). As well they promote Australia’s coal as cleaner than
competitors and state: “As an added advantage in global markets, Queensland coal is of a superior
quality, and produces lower carbon emissions than coal from other international sources. It is, in the
context of proposals to address climate change, ludicrous to damage Queensland’s coal sector
competitiveness to advantage higher polluting competitors.”(p.36).
The LNP is critical of scientific assessment processes within current Government as it sees them driven
by ideology and politics (p.24). They state that “Science must sit above politics, whether it’s in
consideration of resources project approvals, climate change, river protection, vegetation management,
koala mapping, strategic cropping land, industry’s needs or the community’s needs.” (p.23).
The net result is that there are no policy initiatives outlined and no targets for the increased use of RE
or EE set to achieve GHG reductions.
Electricity Pricing and Bills
The LNP’s website, under the heading “Transparency in power bills under LNP”, suggests that the
Carbon Tax will cost jobs and “lead to huge prices rises – especially for electricity”. The LNP plans to
expose the full cost by “including the cost of the Carbon Tax and green energy schemes on every
household bill.”
This strategy would be fine if the market was a level playing field. For example, if a truly independent
authority was responsible for showing on your bill for each product or service you bought, the pollution
levels emitted by industries that provided you that service or product, or that was embodied in each
product or service.
Alternatively, each product or service could be given an environmental star rating, as Coleman shows is
happening ( Coleman, 2009), and a job creation star rating. Then buyers would have a far more
transparent system to compare the real benefits of, for example, renewable energy versus coal and gas.
However, the LNP strategy aims to discredit a carbon tax and other programs to address pollution from
our fossil fuel use. It shows a lack of willingness to accept that at some stage, we must pay for the cost
of pollution.
Transport
The strategy supports coal or gas conversion to liquid fuel for transportation, claiming it will give “ultra
clean fuels” when reality a full life cycle energy and emission costs of these processes shows them to be
woefully inefficient and emission intensive (p.31).
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The main goal of the LNP strategy becomes very clearly articulated on page 40:
“Developing clean energy, alternative and renewable technologies and fuels, while ensuring
that coal-fired electricity can remain competitive and viable.”
This statement ignores the reality that when external costs are included, coal-fired electricity
is already uncompetitive with gas, wind energy and some biomass plant and that these
external costs are being passed on to future generations.

Greens Energy Policy
Greens policy is premised on the fact that global warming is happening, is largely due to human
consumption of fossil fuels, and is a major threat to ecosystems, humanity and the global economy. As
such, it strongly supports the rapid development of renewable energy and energy efficiency
technologies, to achieve reductions in greenhouse gas emissions. It promotes the phasing out of our
reliance on the fossil fuel industry for Queensland energy supply. It sees the RE and EE industries as
providing jobs through manufacture, construction and export to replace those displaced in the fossil fuel
industry.
Renewable Energy Initiatives
RE initiatives include:




Making it mandatory for electricity distributors to source and supply RE electricity to the grid “to
the greatest practicable extent”.
Replacing the net feed-in tariff (FIT) for solar PV with a gross tariff, increasing the maximum PV
system size and extending the FIT for commercial systems.
Establishing a government owned not-for-profit authority for the “bulk procurement of smallscale RE generation” systems for sale to the public.
Support for bio-fuel research that is not in competition with farmland or require land clearing.




Support for construction of two 250MW solar thermal electric plants.
Support for a RE manufacturing and export industry.




Energy Efficiency Initiatives
EE initiatives include:







Variable pricing of electricity via Smart meters to encourage the uptake of RE power when it is
available to optimize RE power use on the network.
Introducing mandatory energy performance standards (MEPS) across all buildings and
renovations, and extend MEPS to all appliances, electric motors and internal combustion
engines, and provide rebates to assist with retrofitting existing buildings.
Recouping solar PV systems costs through electricity savings over time.
Encouraging support for non-profit RE generation cooperatives as seen in many parts of Europe
to support local community ownership of electricity generation.
At the time of dwelling sale, link EE measures to reduced housing stamp duties for home buyers
purchasing more EE homes.
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Phasing out Fossil Fuels Initiatives
Initiatives to phase out fossil fuels include:










Transferring fossil fuel subsidies to RE and EE research, development and deployment.
Directing ETS revenue to RE R & D.
Placing a moratorium on new coal-fired power stations and expansion of mining until CCS is
demonstrated at an industrial scale and make CCS companies liable for storage and leakage of
CO2.
Phasing out of older, less efficient coal-fired power stations.
Ensuring GHG emissions from coal mining are fully accountable.
Reforming the metals smelting sector through EE, recycling and investment in “low-energy
alternatives”.
Ensuring all desalination plants are fully powered by renewable energy.
Assist affected mining communities and workers to transition to other industries such as solar
thermal power generation.

Finally, the policy sets binding targets of:



50 percent of GHG emissions reductions by 2020 and 90 percent by 2050.
A Mandatory Renewable Energy Target (MRET) of 20% for electricity power generation to be
met by 2012.

Strengths of the Greens Energy Policy
The major strength of the Greens policy is that it is supports strong measures and targets to address
global warming and transition the Queensland energy sector to a low carbon future based on RE and EE.
Many of the initiatives have been applied in other countries so they are proven and not unrealistic. For
example, energy efficiency standards have been much stronger in many European countries for many
years. Gross feed-in tariffs for solar PV and other renewables have been very effective in Germany,
Denmark and Spain in promoting investment in and the uptake of renewable energy (Diesendorf,
2007:295-318).
Weaknesses of the Greens Energy Policy
Clearly, this policy requires a systemic shift, over time, in the structure of the Queensland economy.
However, it does not outline in detail a pathway to do this. The policy lacks completeness and requires
far more detail. The target of 20 percent RE generation by 2012 could never be achieved in that time
frame so is unrealistic. The 50 percent GHG emissions target by 2020 will also be seen as optimistic,
given the political barriers that the implementation of this policy would face.
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Katter’s Australian Party
Australian Party has no real energy policy as such. The Party’s website simply provides some details of
issues and measures related to energy that are of concern to their Party. These are:



Rural communitys’ concerns over the rapid development of the coal seam gas (CSG) industry
across Queensland.
Measures to develop the fuel ethanol industry in Queensland, reduce fuel costs and reduce our
dependence on imported oil.

Mining and Coal Seam Gas
Their Party’s underlying premise is that land ownership should reside with the landholder, not the State.
Hence they strongly advocate the “restoration of property rights” including the power of the land owner
to say no to mining on their land.
The Party is not against mining per se, as long as it is approved by land owners and land owners and
communities benefit substantially. They suggest measures such as:




Implementing a “Royalties for Regions” program where at least 20 percent of royalties are
returned to a region.
Requiring mining companies to implement a “Community Development Plan” for social
infrastructure.
Introducing “tax incentives for companies and employees to reward local placement of
workers….”

But they do suggest strong measures to protect much of Queensland’s agricultural land via:






“Implementing a 12 month moratorium on all proposed and new Coal Seam Gas projects.”
Ensure mining companies put up a “make good” bond at the beginning of the project.
Prohibit “all drilling through the Great Artesian Basin.”
Prohibit “hydraulic fracturing (fraccing) within three kilometres of an aquifer, groundwater
source or groundwater supply point.”
Provide “for farms and regions to be declared ‘Strategic Production Land’ and exempt from
mining activities” (www.ausparty.org.au/issues/coal-seam-policy.html)

The result of such measures could effectively stop or greatly slow the proposed CSG development across
the State as much of it is proposed over the Great Artesian Basin (GAB). However, the meaning of “all
drilling through the Great Artesian Basin” could be open to interpretation. If the CSG is in seams above
the GAB, and no drilling occurs through to the GAB below the seam, then would this allow CSG mining to
occur above the GAB? This would be at odds with concerns by land holders that the GAB is a valuable
water source and may become contaminated over time by CSG mining in the vicinity.

65

Review of Energy Policy in Queensland by T. Berrill March, 2012

Climate Change, Carbon Tax and Renewable Energy
The Party does not believe in global warming. Their website, under the “Issues – No to Carbon Tax”
heading states:
“The implementation of a carbon tax and then an ETS, would do nothing but provide a new financial
instrument for global financial organizations to line their pockets with more money.
The scientific case is not made out and nor is there empirical evidence connecting carbon emissions to
global warming - the argument is simply not sustainable. It has, however, been scientifically proven that
an increase of CO2 (manmade or natural) in our atmosphere will be absorbed into our oceans, raising
acidity and causing problems for calcium carbonate (bivalves), which are probably the lowest on the
ocean food chains.
This leads to an acknowledgement that something should be done to "pull the reins a little bit".
(http://www.ausparty.org.au/issues/no-to-carbon-tax.html)
The website states that a carbon tax “will play right into the hands of our foreign competitors, leaving
Australian agriculture, manufacturing and mining at a further disadvantage. Cost of living will rise and
we will find ourselves in a worse position than when we started.”
Their simplistic analysis and denial of global warming leads to an equally simplistic solution. Their
solution is to encourage the expansion of the sugar industry to reduce fuel costs, and GHG emissions
by at least 28 percent. In reality this level of GHG emissions reduction would most probably not be
achieved as the Queensland transport sector only accounts for about 11 percent of total State GHG
emissions. As well, production of liquid fuels from biomass generally has a low EROEI, resulting from
the substantial energy consumption required to farm the crop, construct conversion plant and to
produce the fuel.
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Felton Valley Case Study– Ambre Energy Project and Impacts
The Felton Valley is one of Australia’s primary agricultural production areas with over 30,000 tonnes per
year of food production, equivalent to over 500,000 Giga (109) Joules of human food energy. A project
by Ambre Energy to mine coal and convert the coal to liquid fuels, with both an open cut coal mine and
petrochemical plant in the Felton Valley, is under consideration by the Queensland Government.
This section analyses the Ambre Energy project proposal in terms of:




Its efficiency of energy conversion from coal to transport to movement of goods.
Its potential GHG emissions and other pollutants.
Its energy return on energy invested (EROEI).

It compares the Ambre project against the Felton Valley Sustainable Energy Plan (Berrill, 2010) in terms
of these principles.

Ambre Energy Felton Project - Coal to Liquid Fuels for Transport
Ambre’s website states that the company is involved in:







Coal to liquid transport fuels such as petrol and dimethyl ether (DME). “In recent times, DME
has attracted much attention around the world because of its suitability as a fuel for
compression ignition diesel engines and the fact that it results in higher efficiency and
significantly lower emissions when compared with diesel.”
A proprietary hybrid energy system for heating coal via ‘pyrolysis’ to produce oil and char. The
oil can be used for further refining and the char can be used “by steel manufacturers and to
increase the efficiency of existing coal-fired power plants.”
Converting biomass feedstock to ethanol. “Sources of low cost green waste in South East
Queensland are under review.”
Briquetting of coal which allows lower quality coal such as at Felton to be safe and economical
to transport. (http://ambreenergy.com/what/developing-alternative-energy#liquid-fuel)

In the first project proposed, Ambre Energy aimed to produce about 3800 million litres of DME
(2.8Mt/yr) of “ultra-clean” diesel fuel. It claims that their technology produces “higher efficiency and
significantly lower emissions when compared with diesel.” The current project proposal is substantially
reduced from 12.8 Mt per year of coal production to 4Mt per year, to produce 940 million litres of “high
quality unleaded petrol and 150 million litres of LPG from Felton coal each year for the next 35 to 40
years”.
The proposal aims to provide more than 20 percent of Queensland’s unleaded petrol (ULP), recognizing
that Australian supplies of oil are diminishing rapidly.
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Problems with the Ambre Energy Felton Project
This section outlines a range of problems with the Ambre Energy coal to liquid fuels project.
Efficiency of Energy Conversion
Production of liquid fuels from coal is an energy intensive process with about 60 percent of the energy
content of the coal being wasted in the conversion process to liquid fuels.
Table 12 shows the comparative efficiency of Ambre Proposals 1 (for DME) and 2 (for Petrol and LPG).
Table12 - Comparative Energy Efficiency of Ambre Energy IAS Proposals 1 (2008) and 2 (2010)

Proposal
IAS 1 Stage 4
IAS 2

Annual Coal
Consumption
(Mt/yr)
12.8

Energy
Content of
Coal (GJ)
260476337

Electricity
Generation
(GJ/yr)
17423640

4

81400000

1860052

DME
(ML/yr)
3784

Petrol
(ML/yr)

LPG
(ML/yr)

Energy
Output
(GJ/yr)
98183715

940

150

37938052

Overall
Conversion
Efficiency
(%)
37.7
46.6

Notes:
1.
2.

Electricity Generation in IAS2 is estimated from ExxonMobil conference presentation (2009) for electricity
generation from Methanol to Gasoline Technology (MTG) gasification process.
Does not account for energy use in mining and land preparation, construction of coal handling and
petrochemical processing plant. Hence the overall efficiency is lower than that stated above.

Table 12 shows that less than 47 percent of coal energy is used for transport fuels (44.3%) or electricity
(2.3%). The fuel is then burnt in internal combustion engines in cars at, on average, less than 20 percent
efficiency. This means that about 8.8 percent of the energy of the coal shifts the vehicle. When you
consider the amount of energy that moves the load relative to the mass of the vehicle, only about 1
percent of the petrol energy shifts the load. Hence the overall, the energy conversion efficiency from
coal to load shifted is about 0.44 percent efficient. One would be hard pressed to think of a less
efficient way to use the coal energy.
Energy Return on Energy Invested (EROEI)
When one considers the energy losses throughout this very inefficient process for transportation, the
resulting EROEI is very low.
GHG Emissions and Other Pollutants
The 2010 IAS states that “The project is expected to produce approximately 4.2 Mt per yr of CO2”. Thus
this is a very greenhouse gas intensive process. Even with carbon capture and storage, the resulting
liquid transport fuels emissions are likely to be no better than current petrol. This is shown in the
ExxonMobil figure below from a 2009 gasification conference presentation (2009). Figure 11 shows that
without CCS, coal to MTG produces more than twice the GHG emissions than standard oil to petrol
processes. With CCS, the process is no better.
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Figure 11 - Coal to MTG GHG Emissions with and without CCS (ExxonMobil, 2009).

A comprehensive study by Simpson (2003) of the well (energy source) to wheel (movement of the
vehicle) energy consumption and GHG emissions showed that the cleanest, most energy efficient option
is to provide renewable energy for electric vehicles (Renew-Elec option in figure12). While the coal to
petrol option is not shown, it would rate poorly due to the inefficiencies of the conversion process and
the inability to capture GHG emissions from the tail pipe. Using national GHG emissions factors data
(Dept. of Climate Change and Energy Efficiency, 2011), tail pipe emissions from vehicles using the petrol
and LPG from this process are estimated here to be 2.24 and 0.24 million tonnes per year respectively.

Figure 12 - Well to Wheel GHG Emission for a various Vehicle Power-train Options (Simpson,
2003)
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In summary, without CCS, the Ambre Energy proposal provides no GHG emission benefits and is an
energy intensive processes that wastes almost 60 percent of the energy in the coal. Its overall
efficiency is marginally better than that of a coal fired power station. As a result its GHG emissions,
including tail pipe emissions, are high, at 6.68 Mt CO2e per year without CCS and still 3.28 Mt CO2e per
year with CCS. This assumes that the Ambre Energy GHG emission figures are for the full emissions
from mining, petro-chemical conversion and power generation on-site.
Other Pollutants
As Machanick (2009) outlines in his assessment of the Ambre Energy proposal 1 IAS, Ambre Energy fails
to provide sufficient detail of other pollutants associated with mining and the petrochemical plant. The
proposal 2 IAS is even less forthcoming with information than the first IAS. It fails to mention toxic
chemicals such as mercury, arsenic, fluorine compounds and uranium commonly found in coal and how
these pollutants will be handled.
Carbon Capture and Storage (CCS)
The proposed gasification process allows for capture and storage of CO2. The proposal mentions that:
“The project is expected to produce approximately 4.2 Mt/yr of CO2, of which more than 79 percent
(3.4 Mt/yr) will be captured in a high purity form during processing.
The large quantity of high purity CO2 is ideally suited for use in Enhanced Oil Recovery (EOR), widely
used in the USA, and proposed in the Santos Moomba carbon dioxide storage project (2007).
Alternatively, it may be used as a concentrated source for large scale geo-sequestration trials or other
industrial uses. Ambre Energy will continue working with government to find solutions related to CO2
storage; but until such options are available, the captured CO2 will be safely vented on-site. “ (Ambre
Energy IAS, 2010:25). (Author’s emphasis)
As with proposal 1 IAS, the 2010 IAS gives no assurances that capture and storage will be achieved. The
reasons for this are substantial. Firstly Australia has little experience with CCS on the scale required.
Projects to date, such as ZeroGen, have shown CCS to be expensive, reducing the efficiency of power
generation by typically more than 30 percent and increasing the cost of generation accordingly.
Secondly, very large quantities to CO2 must be captured and stored underground indefinitely. Finding
suitable storage areas with long term stability and managing this for thousands of years is a
responsibility that no civilization has ever asked of future generations. This is truly a classic case of
avoiding external costs and passing them on to future generations.
Thirdly, Ambre Energy has provided no details of how their estimates of GHG emissions are calculated.
Do they include land clearing and mining operations, coal handling and petro-chemical plant
construction and operation? There are no estimates of fugitive GHG emissions. Methane is the principle
fugitive gas and has a global warming potential 72 times that of CO2, falling to 21 times in 100 years
(Dept. of Climate Change and Energy Efficiency, 2011). So the immediate effects of methane are much
stronger than CO2 and actions to address these emissions need to be stated.
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Air Quality and Winds
The current Ambre Energy IAS states: “Records indicate the most predominant winds at the site are
easterly to northeasterly. These winds are particularly predominant during the night when stable
conditions and low wind speeds are common”. (Ambre IAS, 2010:25). No source is given for this data.
This statement indicates that climatically “stable” conditions and low wind speeds predominate at the
site. A Sustainable Energy Plan (Berrill, 2010) of the Felton Valley undertook a wind energy review of
the area using modelling from wind energy experts, Garrad Hassan (2010). One modelled site was
located on a knoll very close to the mine site. A wind rose from this study is shown in figure13. This data
was combined with data from a University of Queensland study over 2 years to measure the wind
energy potential of SE Queensland (Jones, Berrill and Fries, 1987). This included sites at Toowoomba
and Mt. Watson close to the Felton Valley.

Figure 13 - Wind Roses for Felton Valley – Left (Garrad Hassan, 2010), Right (Bureau of
Meteorology).

The wind speed data from these studies (Jones et all, 1987) and the wind roses above suggest:




Dispersal of pollutants from the mine and petrochemical plant could occur up and down the
valley, to the NE with winds from the SW direction, particularly in winter, and to the SW when
winds are from the NE. These winds are occasionally gale force in strength and dust suppression
would be very difficult at these times.
Trapping of pollutants in valleys may occur as frequent clear sky conditions in winter are likely to
result in strong temperature inversions, particularly at night. As mining operations continue 24
hours a day, then pollutants could reach unacceptable levels during these times, and not be
dispersed by winds. This is particularly so for emissions from the petro-chemical plant and
power station, including CO2 vented to atmosphere.
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Significant Project Status
Ambre Energy is attempting to have the project classified as a ‘significant project’ which could allow
Ambre to use the coal for power generation if necessary. If it is to use a coal power station on-site, then
the plant must comply with the current Government’s Conditions for New coal-fired electricity
generation policy. However, this weak policy gives no guarantee that carbon capture and storage would
occur at the site.

Sustainable Energy Plan Potential
The Felton Valley Sustainable Energy Plan (Berrill, 2010) identified that the Felton Valley had a
significant and valuable renewable energy resource that could potentially supply energy to the area for
hundreds of years. This plan showed that the Felton Valley could supply about 1287 GWh per year from
a mix of solar and wind energy technologies. This is enough energy for about 160,000 average homes.
This plan could use the distributed grid model to integrate these systems into the local electricity grid.
The proposal suggested a range of sizes of solar thermal electric (STE) plant together with 2MW wind
turbines on high ridge top areas, and solar PV and solar water heating on rooftops. The largest plant
would be restricted by availability of adjacent land areas. There is potential for both thermal storage
and hydro pumped storage. This plan could make the Felton Valley a net producer of both clean
electrical energy and food energy. Table 13 shows the estimated energy output from these systems
and potential jobs (as FTEs) created.

Table 13 - Annual Energy Output, Peak Capacity of RE Technologies over Felton Valley, and
Direct and Indirect Full-time Equivalent (FTEs) Jobs Created
RE Technology

GWh/yr
& GJ/yr

Peak
Capacity
(MW)

Direct FTEs

Indirect
FTEs

Total FTEs

1076.03

614.2

247.5

226.0

473.5

207.02

96.0

35.2

31.1

66.2

3.62

2.2

3.2

3.2

6.0

0.59

0.6

0.2

0.2

0.5

Totals

1287GWh

713

286

260

546

Totals

4634166GJ

Solar Thermal Electric (STE)
Wind Energy
PV - roof top
Solar Thermal - roof top

Notes:
1.

2.

Energy production estimates use standard industry capacity factors. For STE, a conservative value of 0.2 is
taken, assuming no thermal storage is used. Thermal storage could increase this capacity factor to 0.65 or
more. Wind energy estimates are based on Garrad Hassan modelling of frequency distribution and power
curve data for Enron E82 wind turbine.
FTEs job estimates are based on standard multipliers used by Energy Skills Qld. (2011) and Clean Energy
Council estimates. (CEC, 2011).
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Comparing SE Plan and Coal to Liquid Fuels Plan
The table below gives a comparison of the energy production, job creation, pollutants and other factors
associated with the two plans discussed in this report, namely the Ambre Energy Felton Coal to Liquids
plan and the Sustainable Energy Plan.

Table 14 - Comparison of Ambre Energy Felton Plan and Sustainable Energy Plan
Principles

Coal to Liquid Fuels Plan

Sustainable Energy Plan

Annual Energy Production (PJ/yr)
Energy Production (PJ)
Life of Resource
Applications

37.9
1517.5
35 to 40 years
Primarily liquid fuels for
transportation

Employment

1350 FTEs Direct and Indirect
(see notes below) for 40 yrs
$3.5 Bill. over first 3 to 4 yrs

4.6
1390.2
Indefinite but taken as 300years
Electricity – can be used for
multiple applications including
electric vehicles & trains
546 FTEs Direct and Indirect
indefinitely
$4.8 Bill. costs at present $/MW
installed. However, all RE
technology costs are continuing
to fall, some quickly (See Notes)
Can be scheduled to be
progressively deployed in small
units with time to assess impacts.

Regional Investment

Rate of Deployment of Technology

GHG Emissions

Other Pollution

End of Project Impacts

Large scale construction
immediately in the first few
years. Environmental impacts
start from day one.
6.68 Mt CO2e per year without
CCS and 3.28 Mt CO2e per year
with CCS.
Dust, Mercury, Arsenic, Fluorine
Compounds, Uranium, Visual,
Noise
Recycle or disposal of
infrastructure.
Long term site monitoring and
rehabilitation.

Minimal – only embodied in
plant construction and
maintenance.
Visual, Noise (within 400m of
Wind Turbine 40dB = refrigerator
motor)
Recycle or disposal of
infrastructure. No long term
effects.

Notes:
1.

2.
3.
4.

Ambre IAS2 states: “On average, total Queensland full-time equivalent (FTE) employment is projected to
increase by approximately 1,350 jobs as a result of AmbreCTL. A significant proportion of these jobs will
be located in regional Queensland, with about 530 jobs projected to be created in the Darling Downs
region.” (Ambre Energy IAS, 2010:19). This statement does not differentiate between direct and indirect
employment FTEs clearly and is hence confusing. For comparison with the SE Plan, it is assumed that the
Ambre Energy project will create 1350 direct and indirect FTEs and that 530 are FTEs created locally.
GHG emissions stated by Ambre Energy do not clearly specify what they include. For example, they may
not include land clearing, mining operation and fugitive losses.
Regional Investment stated by Ambre Energy gives no details of what this covers.
SE Plan investment is the estimated installed cost of all RE technologies using current costs. However,
both solar PV and STE are on steeply declining cost curves, with wind and solar hot water declining more
slowly. For example, solar PV costs have halved in the past 5 years, from over $6/Watt to $3/Watt. STE is
predicted to more than halve from LCOE $250 /MWh to $100 / MWh by 2020 (Hearps et al, 2011).
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This comparison table shows:












Costs and benefits from the Sustainable Energy Plan accumulate slowly over time indefinitely,
allowing for progressive installation due to the modular mass produced nature of the
technology.
Costs and benefits of the Ambre Energy project are both immediate and relatively short term
(40 years). A range of polluting effects occur at all stages of this project. Long term impacts may
be unusable farm land and the necessity for on-going pollution monitoring.
While the SE plan produces less annual energy than the Coal to Liquids Plan, it produces clean
energy indefinitely into the future, with minimal impacts on the environment. At the end of its
life, the technology can be easily upgraded and recycled.
Both projects provide jobs, but the SE plan provides jobs which are sustainable into the future,
not for a short-term of 40 years. Many similar skills are required for construction in both
projects but the SE plan generally exposes workers to less harmful chemicals or dust.
The Ambre Plan does not address Queensland and Australia’s spiralling GHG pollution. In the
best case of using CCS, the tail pipe emissions from the transport fuel are very significant. It
does not address fundamental structural changes that are required in Australia’s transportation
system to greatly improve efficiency and minimise waste.
The SE Plan could provide electricity for both local home and industry use, and electric vehicles.
Renewable energy powered electric vehicles are the most GHG friendly form of transport, while
also eliminating other fossil fuel emissions from the tail pipe of vehicles. Electrical storage on
board electric vehicles is also an essential part of the intelligent distributed grid (CSIRO, 2009).

To summarize, the Felton Valley community stand to lose from the Ambre Energy Proposal. This is a
short-term gain, polluting project cloaked in “sustainability green-wash “, where external cost of
pollution are again passed on to future generations. The proposed Sustainable Energy Plan offers a
truly long term, sustainable future.

74

Review of Energy Policy in Queensland by T. Berrill March, 2012

Addressing Queensland Transport Fuel needs into the Future
This section discusses briefly the transport energy problem which Australia is facing (Foran, 2002). Our
supplies of oil for petroleum are declining and exploration has to occur in more difficult environments
including the Timor Sea, the Great Australian Bight, the West Australian coastline and possibly the Great
Barrier Reef (Foley, 2004). This is likely to bring huge resistance from the community at large over fears
of environmental catastrophe such as recent oil spills in the Gulf of Mexico, Timor Sea, Moreton Island
and New Zealand.
Our current transportation system is heavily dependent on the private car and commercial vehicles
powered by petrol, diesel and LPG. Total Queensland GHG emissions in 2007 were estimated at about
182Mt CO2e per year (DERM ClimateQ report, 2009:81). The ClimateQ report shows the following
breakdown in table 15.

Table 15 - Breakdown of GHG Emissions in Qld 2007 (DERM, 2009)
Sector

Mt CO2e in 2007

Percentage of
Total
All Sectors
181.6
100
Energy Sector
98.5
54.2
Energy Industries
53.1
29.2
Electricity Industry
49.4
27.2
Manufacturing
12.4
6.8
Transport
18.9
10.4
Fugitive
11.2
6.2
Queensland energy sector contributes 54 percent of GHG emissions with 10.4 percent from transport
and all sectors have grown substantially since 1990. As the study by Simpson (2003) showed, the least
polluting form of transport for the future is electric vehicles powered by renewable energy.
The Ambre Energy proposal for the Felton Valley claims to address transport issues by
producing petrol and LPG from coal. While this helps to reduce Australia’s reliance on imported
oil, it does little to address GHG emissions from the tail pipe of vehicles using these fuels as
shown in the previous section. It is also a very inefficient use of the energy in the coal. Finally,
it does little to address the billions of dollars of costs in health and damaged to infrastructure
caused by tail pipe emissions from cars.
One suggested solution is to transition Queensland’s carbon intensive transport system to electric
powered vehicles with both public (rail) and private vehicles as most vehicle passenger kilometres are in
urban areas. High speed electric rail would be used between cities as this is far less carbon intensive
compared to aviation. Non-profit research group, Beyond Zero Emissions is working on such a plan now,
which will complement their Stationary Energy Plan (http://beyondzeroemissions.org/zero-carbonaustralia-2020/transport-plan). The Sustainable Energy Plan for the Felton Valley supports this approach
by generating renewable energy that could be used for this purpose. However, as table 15 shows, a
sustainable energy plan for electricity generation or for transport alone will not give Australia a
sustainable energy future. All sectors of the economy need to shift towards clean energy sources.
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Conclusions
This report reviews and critiques current Queensland Government energy policy and energy policy by
the LNP, Greens and Australian Party. Climate change policy is also reviewed where it includes energy
use and greenhouse gas (GHG) emissions policy. It uses the Felton Valley, 20 kilometres south-west of
Toowoomba, as an example of where current mining and energy policy is going terribly wrong. It is
undermining some of Australia’s premium agricultural land that has the potential to farm, in perpetuity,
many forms of renewable energy, including for food, as currently practised, and for electricity, heating
and cooling using a range of renewable energy technologies.
It uses nine principles to evaluate current and proposed policy. These principles are explained in detail in
the report. The principles are:
•

Accepts global warming science and the need for action via targets and other initiatives

•

Very low or no polluting emissions from energy supply technologies

•

Highly efficient energy conversion

•

Reliable and resilient supply

•

Safe to workers and the community

•

Affordable cost to end-user

•

Promotes regional development

•

Users pay a fair share of their energy costs and impacts

•

Responsibility for the global commons

The report shows that current State Government energy policy has identified some key barriers to the
development of the renewable energy (RE) and energy efficiency (EE) industries. It has implemented
some appropriate policy to address these barriers and has achieved a higher growth in renewable
energy (RE) capacity than planned through their residential solar PV and solar water heating programs.
The report shows that, under current Government Policy, a transition to a largely renewable energy
based electricity sector could occur over the next 20 years if:






the measures outlined in the Queensland Renewable Energy Plan (QREP) and the Queensland
Energy Management Plan (QEMP) are successful,
the deployment rates of renewable energy (RE), demand side management (DSM) and energy
efficiency (EE) occur at the rates proposed till 2050,
if the average Energy Return on Energy Invested (EROEI) Ratio is improved from the current
low ratio of about 3 to 7 or more by increased use of wind and solar thermal electric systems
with storage, and
population rates and energy demand grow at about the rates projected or are reduced.
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However, electricity is only one part of energy use and associated pollutants. So the QREP and QEMP
do not in themselves transition Queensland fully to a clean, low carbon economy. More policy
initiatives and funding would need to be allocated to assist this transition across all sectors of the
economy.
Over the past 5 years, the RE and EE industries have received about $900 million to support policy
initiatives and grow the industries. However, the industry still faces many barriers such as access to land
for large scale wind and solar thermal electricity projects, none of which are yet ‘off the ground’.
In contrast, the coal and gas industries are rapidly expanding under archaic laws that give mining right
of way over other land uses. Their development has faced far fewer restrictions. To assist, the
Queensland Government has greatly subsidized these mature industries. This is contrary to the 2009
G20 country’s commitment to phase out subsidies to fossil fuels and support development of clean
alternatives. This report has identified coal and gas industry subsidies of at least $6.9 billion over the
past 5 years. Another $13 billion is forecast to be spent by Government. These subsidies far outweigh
funding to support the development and deployment of clean renewable energy and energy efficiency
technologies. As the IEA World Energy Outlook 2011 states, “If we don’t change direction soon, we’ll
end up where we’re heading”. (IEA World Energy Outlook, 2011:1)
The report identifies that the external costs of coal-fired electricity in Queensland could easily be as
much as $6 billion each year. This cost, if reflected in electricity pricing, would almost double our
household electricity bills and make coal-fired electricity uncompetitive against gas, wind and some
biomass power generators.
The report summarises the work of the Stockholm Resilience Centre on planetary boundaries. This
shows that the scale of global fossil fuel use is now so large that it is impacting on a range of planetary
systems on which life depends. This includes not only the climate system, but also the hydrological
system, the oceans and the nitrogen cycle. Global scale atmospheric, land and sea pollution are a major
concern, as is the rapidly growing waste heat burden that burning fossil fuels ultimately imposes on the
ecosphere. All of these combined impacts suggest that societies need to transition to clean renewable
energy sources together with energy efficiency. While the ALP policy is addressing State electricity
generation to transition to a low carbon future, the LNP policies have failed to sufficiently address these
global issues. Both the ALP and LNP policies promote the rapid expansion of more gas and coal mining
so that Queensland has the opportunity to sell these polluting fuels to Asia. Any reduction in this
expansion would threaten export sales and hence projected long term Government revenue, and
investors’ revenue. This is a dilemma as many Australian’s invest in the mining sector but are strongly
supportive of renewable energy and energy efficiency technologies. Only the Greens energy policy
attempts to address these global issues.
The report summarises some significant future energy scenarios for Australia. These show that a
transition of Australia’s electrical generation system from fossil fuels to renewable energy is feasible and
affordable. The report highlights the importance of the energy return on energy invested (EROEI) ratio
as a key criterion in this transition. This factor affects how quickly society can transition from fossil fuels
77

Review of Energy Policy in Queensland by T. Berrill March, 2012
to renewable energy and energy efficiency. The higher the EROEI for the mix of energy supply systems,
the more quickly the transition can occur. EROEI should be used for selecting preferred energy supply
sources and needs to be included in policy development.
The report contrasts the health impacts for workers and the community of different energy supply
technologies. From this perspective, RE and EE technologies are likely to be safer when considering the
whole life cycle impacts of these technologies. At the end of their life, the RE technologies can be
removed from a site and recycled, leaving the site largely “untouched”. This is not the case for either
fossil fuel or nuclear energy supply technologies.

Case Study - Felton Valley Coal to Liquid Fuel Plan VS Sustainable Energy Plan
For the people of the Felton Valley, the current mining and energy policy has turned their lifestyle on its
head. An open-cut coal mine and petrochemical conversion plant is planned for their rural vista on some
of Australia’s premium agricultural land. Mining laws allow mining to override all other land uses and
this conflict is now spreading rapidly across rural Australia. Energy policy is a key driver of this mining
activity as fossil fuel energy sources are the main materials mined.
This report has compared and contrasted the Ambre Energy coal to liquid fuels proposal for Felton with
a Sustainable Energy Plan for the region.
This comparison shows:












Costs and benefits from the Sustainable Energy Plan accumulate slowly over time indefinitely,
allowing for progressive installation due to the modular mass produced nature of the
technology.
Costs and benefits of the Ambre Energy project are both immediate and relatively short term
(40 years). A range of polluting effects occur at all stages of this project. Long term impacts may
be unusable farm land and the necessity for on-going pollution monitoring.
While the SE plan produces less annual energy than the Coal to Liquids Plan, it produces clean
energy indefinitely into the future, with minimal impacts on the environment. At the end of its
life, the technology can be easily upgraded and recycled.
Both projects provide jobs, but the SE plan provides jobs which are sustainable into the future,
not for a short-term of 40 years. Many similar skills are required for construction in both
projects but the SE plan generally exposes workers to less harmful chemicals or dust.
The Ambre Energy proposal does not address Queensland spiralling GHG pollution. Without
carbon capture and sequestration (CCS), the Ambre Energy proposal provides no GHG emission
benefits and is an energy intensive processes that wastes almost 60 percent of the energy in the
coal. As a result its GHG emissions, including tail pipe emissions, are high, at 6.68 Mt CO2e per
year. With CCS, vehicle tail pipe emissions are still 3.28 Mt CO2e per year. This is no better than
current petrol refined from oil.
The Ambre Energy Proposal does not address fundamental structural changes that are required
in Australia’s energy and transport systems to greatly improve efficiency and minimise waste as
it promotes our dependence on the private car.
78

Review of Energy Policy in Queensland by T. Berrill March, 2012


The SE Plan could provide electricity for both local home and industry use, and electric vehicles.
Renewable energy powered electric vehicles are the most GHG friendly form of transport, while
also eliminating other fossil fuel emissions from the tail pipe of vehicles. Electrical storage on
board electric vehicles is also an essential part of the intelligent distributed grid (CSIRO, 2009).

A critique and summary table and of each political party’s energy policy is presented in the executive
summary.
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Appendix 1 - External Costs of Coal-Fired Electricity over Life Cycle
Mean values from Study by Epstein, P. et al (2011). Full cost accounting for the life cycle of coal.
Published in Annals of the New York Academy of Science: Ecological Economics Reviews
Life Cycle

Externalities

Mining

Subsidies – electricity/water/fuel rebates
Reduced Prop. Values
Displacement of other industries / Jobs / long term earnings –
Agri/Tourism
Econ. Boom/bust cycle of commodities
Mortalities/Morbidity workers / community
Trauma surrounding communities
Accidents and Fatalities – workers/ transport /subsidence
Hospitalisation costs
Heavy metals and contaminated land / rivers /estuaries / GBR
Loss of habitat and species
Air pollution
Acid mine drainage
Methane emissions
Rehabilitation and monitoring
Subsidies
Rail and road repairs
Accidents and Fatalities
Hospitalisation costs
GHG emissions
Air pollution
Vegetation damage
Mortality/Morbidity
Hospitalisation costs
GHG emissions
Other Air pollutants (NOx, mercury, arsenic, selenium , Ozone
and particulates)
Infrastructure deterioration – acid rain
Rail and road repairs
Water and Marine pollution
Soil contamination, coal ash and other wastes
Freshwater use

Transportation 70% of rail traffic is
for Coal (USA)

Combustion

Abandoned Mines
and Waste Disposal
Transmission

Heavy metal health impacts – contamination, trauma
following spills, tailing dam failure
Energy losses
Ecosystem disturbance
Vulnerability of grid to climate change events
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External
Cost
(c/kWh)
4.4

0.09

12.7

0.44
0.01
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Acronyms / Definitions
CCS – Carbon Capture and Sequestration (or Storage) – the process of capturing and storing indefinitely
CO2 released from fossil fuel energy conversion systems such as coal or gas-fired power stations.
CF – Capacity Factor – the ratio of the average energy output (typically over a year) to the maximum
energy output if operated at full power output continuously.
CSG - Coal Seam Gas – gas extracted from coal seams, primarily methane.
CST – Concentrating Solar Thermal (also called STE) – energy systems that concentrate sunlight to high
temperatures mostly for electricity generation.
DSM – Demand Side Management – strategies to reduce peak demand on the electricity network,
typically between 4 and 8pm at night E.g. appliances such as pool pumps or electric water heaters are
controlled via signals from electricity distribution companies so these appliances can be switched off
during peak periods. They use cheaper off-peak electricity tariffs to encourage consumers.
EE – Energy Efficiency – energy savings achieved through replacing older technology with new
technology that uses less energy and often less peak power.
FIFO – Fly in, Fly out – a strategy of flying workers in and out of mine sites. It is used by mining
companies to reduce costs by avoiding building long term expensive infrastructure around mines or
towns close to mines.
PV – Photovoltaic – fundamental part of solar electricity panels that convert sunlight to electricity.
RE – Renewable Energy
STE –Solar Thermal Electric (also called CST)

87

Review of Energy Policy in Queensland by T. Berrill March, 2012

Units of Power and Energy
Power – rate of consuming or generating power
Power is typically measured in kilowatts (kW), Megawatts (MW) or Gigawatts (GW)
1 kilowatt (kW) = 1000 Watts or Joules per second (E.g. An electric toaster uses about 1 kW)
1 Megawatt (MW) = 1 million Watts or Joules per second
1 Gigawatt (GW) = 1000 million Watts or Joules per second

Energy – amount of joules consumed or generated over time
Energy is typically measured in MegaJoules, GigaJoules or PetaJoules or as kilowatt-hours, Megawatthours or Gigawatt-hours.
1 Megajoule (MJ) = 1 million joules or 1 x 106 Joules
1 Gigajoule (GJ) = 1000 million joules or 1 x 109 Joules
1 Petajoule (PJ) = 1000, million, million Joules or 1 x 1015 Joules
1 kilowatt-hour (kWh) = 1000 watt-hours (E.g. 10 x 20 Watt light-bulbs running for 5 hours)
1 Megawatt-hour (MWh) = 1 million watt-hours
1 Gigawatt-hour (GWh) = 1000 million watt-hours

Conversions
1 kilowatt-hour = 3.6 Megajoules
1 Megawatt-hour = 3600 Megajoules or 3.6 Gigajoules
1 Gigawatt-hour = 3600 Gigajoules
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