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1. We need to stop arguing and start acting
The next incarnation of our national energy policy should be technology agnostic. It’s
security and cost that matters most, not how you deliver it.
Policy should be all of the above technologies, working together to deliver the trifecta of
secure and affordable power while meeting our emission reduction commitments.
-

Prime Minister Malcolm Turnbull, February speech to the National Press Club

Since the turn of this century the Australian political community has been caught in what could be
characterised as a horribly nasty and bitchy beauty pageant. We have argued for almost 20 years
about precisely which policy mechanism and which emission abatement technology was the fairest
of them all, and precisely when was the optimal time that we should act.
While arguing about this, the scientific evidence has steadily accumulated suggesting that
addressing climate change is increasingly urgent and the cost of inaction unacceptably high. At
the same time practice has shown the costs of action to reduce emissions have been far lower and
easier than what policy makers anticipated.
When policy has been implemented in Australia to reduce emissions it has been often tentative
and regularly threatened with change or roll-back. This has made investors wary and led them to
impose costly risk premiums on finance.
While policy makers and stakeholders have argued, a number of our highly polluting, but low
operating cost coal power generators have begun to approach an age where they need significant
investment in refurbishment or replacement. Several have shut down. At the same time the other
conventional alternative – gas – has become very expensive. The end result is very high power
prices but still disappointing progress in addressing the second most emissions intensive electricity
supply in the developed world (outdone by only Estonia).
It is now apparent that our best options to moderate prices are also the low carbon options of
renewable energy, energy efficiency and demand side response. Yet these are unlikely to come
forward at the scale required to either achieve our emission reduction goals, or moderate electricity
prices without a clear and stable emission reduction policy framework.
In our view what is most important is not the form the policy takes, simply that it works to
significantly increase the uptake of low emission options. An electricity sector emissions intensity
tradeable carbon credits scheme, as proposed by the Australian Energy Market Commission and
supported by many industry lobbies, is one good option, but not the only one. We show in this
paper that such a scheme may not materially improve on Renewable Energy Targets. We also
highlight how a left field option proposed by a climate sceptic, Judith Sloan, hybridised with the
Abbott-Government’s model of awarding government contracts to pay for abatement, could
potentially work well.
But continuing with our current limbo of emission targets without corresponding policy will leave us
with some the world’s highest electricity prices and also one of the world’s most polluting power
supplies.
Australia can do so much better.
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Australia’s energy costs are spiralling upwards while emission
regulations have been rolled back
In spite of the abolition of the carbon price and the national Renewable Energy Target being cut
back by a fifth, all under the guise of reducing power prices, power prices have instead continued
an inexorable rise upward. The promised emergence of Australia as a low cost energy superpower
if we just slashed climate change regulations has clearly failed to materialise.
In fact things have become far worse.
The Australian Stock Exchange (ASX) forward contract market for electricity in 2018 points to
prices that are more than double wholesale spot power prices when the carbon price was in place,
as illustrated in Figure 2-1 below for Australia’s mainland national electricity market states.
Figure 2-1 Power contract prices for next year now far higher than wholesale spot prices
during carbon price period

2013 average prices from http://www.aemo.com.au/Electricity/National-Electricity-MarketNEM/Data-dashboard; electricity forward prices from https://www.asxenergy.com.au/ as at 29
March 2017
A large part of the explanation for these high power prices is that our gas prices have skyrocketed
in the last few years. This is due to the establishment of gas liquefaction plants in Gladstone QLD
that now allow Australia to export our gas to Asia. These plants, enthusiastically supported by both
Labor and Liberal-National Governments, have tripled east-coast gas demand in the space of just
3 years. The Australian Industry Group’s recently published survey of Australian business CEOs
documents in the figure below just how dramatically contract prices for wholesale gas have
escalated since 2015 (when Queensland’s LNG plants exported their first shipment of gas). These
prices are well above those prevailing internationally across the US, Europe and even the Asian
countries that we are exporting our gas to.
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Figure 2-2 Australian Industry Group survey results indicate rapidly rising gas contract
prices

Source: Australian Industry Group (2017) Energy shock: No gas, no power, no future?

In addition, our national regulatory system - set-up by former Liberal Energy Minister Ian
Macfarlane with strong backing from Labor’s Martin Ferguson - approved $40 billion of expenditure
by network monopolies on increased capacity, while also approving very high rates of return on
this expenditure. This drove a doubling in household residential power prices while demand for
power actually flat-lined.
Even when it comes to renewable energy things are bad. Australian consumers are being charged
prices for renewable energy via the current spot market for renewable energy certificates of around
$85 per MWh. This is on top of energy charges that might lie in the realm of $80 to $120 per MWh.
Combined together, Australian consumers are paying around twice to three times the prices for
renewable that government power procurement auctions across an array of countries held in 2016
are managing to achieve as detailed in Figure 2-4 overleaf. This is even though the quality and
accessible quantity of Australia’s solar and wind resources are some of the best in the world. The
International Renewable Energy Agency’s historical review of international renewable energy
auction results (see Figure 2-3) indicates that the average price over 2016 was close to US
$50/MWh or $65/MWh in Australian Dollars. This is well below forward contract prices for
conventional power in Australia.
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Figure 2-3 Average prices resulting from international renewable energy auctions 20102016

Source: International Renewable Energy Agency (2017) Renewable Energy Auctions – Analysing 2016
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Figure 2-4 International Renewable Energy Agency highlights from international renewable energy auctions held in 2016

Source: International Renewable Energy Agency (2017) Renewable Energy Auctions – Analysing 2016
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What to do?
According to some, such as the Federal Government’s Resources Minister Matthew
Canavan, the roll-out of new coal power stations is the answer to our energy cost woes.
According to Canavan and the Minerals Council of Australia, these new, less inefficient
ultra-supercritical coal plant (roughly 40% efficient in converting energy within coal to
electrical energy) can deliver cheaper energy, while also reducing carbon emissions
consistent with the Government’s emission reduction commitments.
Environmental activist groups on the other hand have been intent on pushing for the
mandated roll-out of renewable energy. The Victorian, ACT and potentially also the
Queensland Government have or looking to such policies although only the ACT has
followed though to date.
Meanwhile Prime Minister Turnbull and Federal Energy Minister Josh Frydenberg have
vigorously criticised these renewable energy targets as an expensive impost on
consumers.
In his February speech to the National Press Club Prime Minister Turnbull emphasised the
need for a policy framework focussed on desired ends rather than technological means
stating,
So here's the current picture. Old, high emissions coal-fired power stations are closing
down as they age, reducing baseload capacity. They cannot simply be replaced by gas,
because it's too expensive, or by wind or solar because they are intermittent.
Storage has a very big role to play, that's true. But we will need more synchronous
baseload power and as the world’s largest coal exporter, we have a vested interest in
showing that we can provide both lower emissions and reliable base load power with
state-of-the-art clean coal-fired technology.
The next incarnation of our national energy policy should be technology agnostic. It’s
security and cost that matters most, not how you deliver it.
Policy should be all of the above technologies, working together to deliver the trifecta of
secure and affordable power while meeting our emission reduction commitments.
The reality is that Australia has been living in a fool’s paradise that was inevitably going to
end. Over the 1970’s and ‘80’s state governments went on a misguided power station
building binge driven by industry policy job creation strategies. The energy-intensive
industries they expected to create never materialised at the levels hoped for. In addition,
growth in demand for electricity dropped noticeably as the economy shifted away from
manufacturing to services. This left the country with a large excess of coal power station
capacity. After the introduction of competition policy reforms, it then led to depressed
wholesale market power prices well below levels that would a support a coal power station
recovering the cost of construction, not just operating costs.
Several decades have passed and now the average age of Australia’s coal fleet has
reached 33 years. A number of the power stations and associated mines built at the
beginning of this building frenzy have reached a point where they require significant
refurbishment investment to keep operating safely, efficiently and reliably. Meanwhile
private sector financiers have come to realise that these coal fired power stations’
emissions levels are incompatible with government goals to keep global warming to
manageable levels. This has made them reluctant to fund further investment because they
expect new emission controls will eventually be introduced. This has led several coal
power plants to be retired.
By unfortunate co-incidence this is happening simultaneously with the surge in demand
and price for gas associated with the commencement of the Gladstone LNG plants.
It also has not been helped by the fact that Australia’s investment in renewable energy
power projects almost stalled from 2013 to 2015 as investors fled the sector on fears

(subsequently validated) that Tony Abbott wanted to abolish the Renewable Energy Target.
Investment is surging again, but it will take a few years for this new capacity to be built and
to help relieve power prices. A final unfortunate co-incidence is that the Abbott
Government, under the guise of cutting red tape, froze a very successful energy efficiency
program (minimum energy performance standards) that had contained electricity demand
growth.
Australia needs to make significant new investments in both power supply and more
efficient use of energy to relieve energy price pressures. The Federal Renewable Energy
Target should actually help to bring on new supply, but because of fears of oversupplying
a scheme due to its fixed 2020 target, investment is likely to fall away within 2 to 3 years.
This leaves us in a no man’s land with little investment in either more supply or improved
energy efficiency.
A range of stakeholders have suggested that an emissions intensity target for electricity
generation could be a technology agnostic policy to overcome this investment impasse
(these stakeholders include the Australian Energy Market Commission, the Business
Council of Australia , the Australian Industry Group, Energy Supply Council, National
Farmers Federation as well as environmental advocacy group the Climate Institute). Where
power plants produced electricity with emissions below the target (such as renewable
energy and gas) they would earn credits. Meanwhile generators emitting above the
baseline would be required to buy credits in order to offset emissions exceeding the target.
However, the Government has ruled out even considering such a scheme.

3.1

An unlikely source for a path forward– reconfigure the Renewable Energy
Target to reward low emission fossil fuel generation as well
An alternative option that could break this investment impasse has come from an unlikely
source - Judith Sloan - a columnist for The Australian newspaper who has regularly been
dismissive of the need to decarbonise our energy supplies. In Sloan’s column published on
January 24 she bemoans what she claims is the high cost of the Renewable Energy Target
(RET) and suggests,
There is a solution the government should consider, and that is to revise the RET to be
more broadly based and technology-neutral. It won’t be a case of ditching the RET, but
improving the RET. Let us call it the Clean Energy Target that will use underlying cleanenergy certificates that are weighted on the basis of the emissions intensity of the
source of the electricity. The CET could formally run to 2030 and beyond, thereby giving
all players some certainty.
The aim of policy should be to achieve a given reduction in emissions at least cost, not
to favour one form of energy at the expense of all others. The CET meets this criterion
in a way the RET does not.
Former Liberal Party political adviser and media commentator, Chris Kenny praised this
idea in a subsequent column in The Australian newspaper, while also bemoaning what he
believed were the excessive costs of renewable energy,
But the best idea for immediate action has come from my colleague Judith Sloan.
She says that rather than fund only renewable energy the RET certificates could also
fund non-renewable projects that are more efficient. They could support clean coal or
gas generation, so long as they are lowering emissions, comparatively.
While both Sloan and Kenny’s views on renewable energy are based on out of date and
poorly informed analysis of its costs and impact on power reliability, the policy proposal
holds merit. Such a revision of the Renewable Energy Target would need to target reducing
the emissions intensity of Australia’s electricity supply from about the 0.7 tonnes of CO2
per megawatt-hour expected in 2020, down to approximately 0.45 tonnes CO2 by 2030.
This is what would be consistent with electricity delivering its pro rata share of the
abatement needed from 2020 to achieve the Government’s 2030 target of reducing
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emissions 28% below 2005 levels. In addition, to be consistent with the Paris agreement’s
long term goals of limiting warming to below 2 degrees (and ideally 1.5 degrees), the
scheme would then need to drive emissions intensity down further beyond 2030 to close
to zero by 2050. To save on costs to consumers we would add that existing renewable
energy plant needn’t be eligible for support from such a scheme after 2030. Instead only
newly constructed renewable energy capacity would be eligible for support beyond 2030,
to maximise bang for buck.
Just as occurs under the current RET scheme, electricity retailers would be obliged to
achieve these steadily declining emissions intensity targets by acquiring more power from
plants that have an emissions intensity lower than the emissions intensity target. This would
then offset the emissions from power coming from plants that exceed the target.
The Government might even be able to improve on this by melding any Clean Energy
Target scheme with aspects of their Direct Action Emissions Reduction Auction Scheme.
At present the RET, and any future carbon pricing scheme, suffer from investor concerns
that ongoing revenue from emission abatement credits or certificates could be undermined
by future regulatory changes. The viability of an investment in a renewable energy power
plant, or a coal or gas with carbon capture and storage for that matter, hinge on revenue
flows more than 15 to 20 years into the future. Because of fears someone like Tony Abbott
might become Prime Minister and abolish or heavily wind back policies to reduce
emissions, financiers tend to demand significant risk premiums. The Direct Action Emission
Reduction Auction Scheme circumvents this by fixing the price a project proponent receives
for emissions abatement via a contract with the government. If the government breaks
such a contract, investors can seek compensation via court action. They can’t achieve the
same thing if the government were to abolish or weaken a policy like the RET or an
emissions trading scheme.
The Clean Energy Target could run auctions every quarter. Project proponents who offered
the lowest cost emissions credits would receive a 15 year contract at the price bid in the
auction. However rather than being funded via a charge to the Government budget, the
scheme would continue to pass on costs to power retailers and ultimately electricity
consumers. In return though, electricity consumers would see investment in new power
supply that will help contain the increases we’ve seen in power prices.

3.1.1

How a clean energy target will work in sync with the electricity market to
ensure power reliability

Importantly for those concerned about electricity reliability, such an auction would award
contracts only for the emission credits, not the underlying electricity produced by the power
plant. Instead the value of the project’s electricity would be set by underlying supply and
demand in the electricity market.
That way if it turned out, for example, that solar plants won most of the auctions initially,
then power prices in the middle of the day will become very low. And if some other fossil
fuel plant shut as a consequence, then we’d see power prices in the evening rise. This
would act to encourage other power plants to remain operating and new plant to be built
that could be expected to reliably generate power in the evening. In addition as power
prices declined at times solar plants generate power, prospective new solar projects would
have to bid higher prices in the emission credit auctions to make up the difference. This
would therefore make them less likely to win future auctions. Meanwhile other prospective
low emission power plants that generate power in evenings could bid lower prices in Clean
Energy Target auctions for their emission credits, and be more likely to win future auctions.
This way the combination of the electricity market and Clean Energy Target auctions will
operate in sync to ensure enough power supply to avoid blackouts, while also reducing
emissions. We would add that this does not mean the electricity market design and relevant
generator technical standards could not be improved to enhance market efficiency and
security. Changes that make the market capable of responding more quickly to changes in
circumstances, and allow the market operator to exploit the full functionality of modern
energy technologies remain important.
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However, those that suggest the scheme is a serious threat to power supply reliability by
encouraging renewable energy don’t appear to understand how markets work. It is
particularly puzzling that some of these critics of renewable energy are the most
enthusiastic supporters of the virtues of markets to effectively allocate resources. They
seem to somehow forget the very virtues of markets they extol once renewable energy and
carbon emissions become involved.

3.1.2

Why both advocates of clean coal and renewables shouldn’t complain

Now let’s imagine for a moment that the Minerals Council of Australia is right. If so called
“clean coal” plant are as cheap and low emissions as they suggest, then they will no doubt
win any Clean Energy Target auctions. This is because they will garner good profits from
the energy market and be able to bid the lowest prices to supply the emission credits
needed to meet the government’s emission targets.
Our analysis of the underlying costs of new coal plant versus other low emission electricity
generation technologies suggest they’re actually wrong. But if they, and others advocating
clean coal or even gas, believe what they say, they should have nothing to fear from such
a technology-agnostic scheme, modelled on market-based measures developed by Liberal
Party governments.
We would also argue that the renewable energy industry and environmental groups should
also welcome such a scheme. The Renewable Energy Target has demonstrated an ability
to support considerable investment in renewable energy (at least when Tony Abbott was
not Prime Minister) while also reducing emissions and achieving cost reductions. However,
the target caps out in 2020 and ultimately ceases in 2030. This provides only a very brief
window of opportunity for investment. Green Energy Markets expects that after a burst of
investment commitments within the next three years, it is likely to collapse soon after,
except for rooftop solar. For investment in large-scale renewable energy projects to be
sustained, investors need a policy framework that provides a continually growing market
for low emission power beyond 2020 when the current Renewable Energy Target flatlines.
They also need such a scheme to provide a premium for emissions abatement that will
continue beyond the 2030 end date for the Renewable Energy Target.
Renewable energy advocates may see state government-based Renewable Energy
Targets as a more sure bet. But Liberal Party state oppositions have threatened to abolish
these if they come to power. A national Clean Energy Target scheme with both Liberal and
Labor Party support, even if it also opens the door to gas and coal, provides a much better
platform to support investment in renewable energy. Fears by renewable energy
advocates that a scheme built on targeting emissions intensity would predominantly drive
increased gas usage are misplaced once you analyse the economics (which we do later in
this paper). Although we would caution that this assumes such a scheme would not contain
loopholes. These could include weak emissions intensity targets out of alignment with what
the Government has committed to within the Paris Agreement. In addition, consistent with
recommendations by the Australian Energy Market Commission, the scheme would not
allow the use of offsets outside electricity generation.
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How a Clean Energy Target could reduce power prices
For many with a passing interest in Australia’s energy and climate change debates, it may
come as counter intuitive that a policy which decarbonised Australia’s electricity supply
could also reduce energy prices for consumers. The belief is that low carbon electricity is
more expensive than fossil fuel alternatives, otherwise why would you need policies to
encourage it. Yet a Clean Energy Target or an Emissions Intensity Trading Scheme, or an
expanded Renewable Energy Target will support investment in extra supply that supresses
the extent to which increasingly expensive gas plant drive-up wholesale power prices.

4.1

Under a no new policy scenario expensive gas will increasingly set
electricity market prices
What is not well appreciated is that over the past 2 years Australia’s east coast National
Electricity Market has experienced a profound, decisive and permanent unravelling of a set
of conditions that acted to keep Australia’s east coast power prices low by international
standards. This means Australia’s east coast electricity market faces very high prices
under a scenario where we continue with current climate policy settings.
As mentioned earlier, state governments over the 1970’s and 1980’s built large amounts
of coal power plant capacity well in excess of market demands for baseload power. It
should be noted that the term “baseload” is widely mischaracterised in the Australian
political debate as power supply that you can ramp up and down. In fact it is meant to
describe power plants that are economically optimal when run at close to a constant, very
high loading or capacity factor. They meet the base amount of electricity demand that
continues throughout the night. Other more flexible and less expensive to build, but more
expensive to operate plant flex up and down to meet temporary surges in demand, usually
during daytime and the evening that subside overnight. While it would cost a lot of money
to construct such coal plants again, the cost to operate them is very low – about $10 to $20
per megawatt-hour. In circumstances where these plants were competing against other
coal plant they would tend to bid at their operating cost, which historically kept power prices
low given the excess supply of such plants.
As noted earlier these coal plants are now reaching a point where they require large
amounts of capital investment to continue to operate, and some owners are electing to
close them instead. For example, the owner of the Hazelwood Power Station, Engie, stated
they would need to spend $400 million on the power station to address an array of issues
identified by Worksafe Victoria for it to continue operating1. These included such things
boiler leaks, corrosion and cracked welding typical of a very old power plant.
Further supporting Australia’s low electricity prices was that the east coast historically
benefited from gas supply that was more than enough to support east coast demand, but
lacked enough scale to make it economic to build the expensive infrastructure to export it.
This meant Australia’s east coast gas was stranded for domestic use only and
characterised by very low prices relative to our developed country peers.
However, discoveries of very large amounts of gas in Queensland coal seams over the
2000’s provided the scale to support construction of liquefaction plants in Gladstone
(known as LNG). This means east coast gas can now be exported to Asian countries that
pay some of the highest prices for gas in the world. This has had immediate flow-on effects
to prices Australians pay for gas. This is picked up in the Australian Industry Group survey
of gas contract prices paid by its members shown in

1

See: Worksafe notices detail extent of repairs needed at Hazelwood power station – ABC News, 1
December 2016
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Figure 2-2 earlier in this report.
It is also starkly illustrated by the spike in gas prices after 2015 in the Core Energy Group
gas price assessment (see
Figure 4-1) prepared for AEMO’s Gas Statement of Opportunities report.
Figure 4-1 Core Energy Group 2016 October assessment of east coast gas prices
for power generation under its neutral scenario

Source: Core Energy Group (2016) Gas Price Assessment prepared for AEMO’s National Gas
Forecasting Report

As coal plant retire wholesale electricity prices will be increasingly set by the cost of
expensive gas power plants, even if we were to do nothing further to lower emissions from
the electricity sector. While coal plants have much lower operating costs than gas, there
are times when demand exceeds what our coal plants can supply. In such cases wholesale
market prices are set by gas plant. Also, even when the coal plants can meet all our
demand, they’ll price their output not at their own costs, but rather close to, but just under
that of the next marginal competitor – which is often not coal but a gas plant. With the
closure of the large Hazelwood coal power station this March, and the NSW black coal
station of Liddell scheduled for closure in 2022, then it means we’ll increasingly see gas as
the market price setter.
The chart below illustrates in the green bars the expected 2018 operating cost per
megawatt-hour of Australia’s NEM mainland gas power stations using data from AEMO’s
latest National Transmission Network Development Plan (ignoring the need to recover
capital costs). To put this in perspective we’ve also shown in the top two black bars the
operating cost for Hazelwood and Liddell power stations. In addition we’ve illustrated in
the yellow vertical bar the average NEM wholesale prices across these states from 2002
until 2012 before the carbon price was introduced.

Green Energy Markets

15

Figure 4-2 Operating cost per MWh for each gas generator in mainland NEM for
2018 compared to other price benchmarks

Source: Power station operating cost data from AEMO (2016) National Transmission Network
Development Plan - 2016 Planning Studies - Additional Modelling Data and Assumptions Summary;
2002-2012 average prices from http://www.aemo.com.au/Electricity/National-Electricity-MarketNEM/Data-dashboard; electricity forward prices from https://www.asxenergy.com.au/ as at 29
March 2017

You can see from this chart that the remaining coal plants (with operating costs between
around $10 to $25 per MWh) would be licking their lips at the prospect of market prices
being set increasingly by gas plants as Hazelwood and Liddell shut down. At best an energy
efficient combined cycle gas plant like Tallawarra or Darling Downs needs about $60 per
megawatt-hour and most gas plants need northward of $80 to recover their operating costs.
Furthermore, if demand were to grow such that we’d need a new baseload combined cycle
gas plant similar to Darling Downs, then electricity prices would almost certainly need to
rise to $80/MWh in order for financiers to recover the capital cost of building the plant, not
just its operating costs.
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Interestingly it appears the Australian Stock Exchange forward electricity contract market
is already pricing-in gas setting the wholesale power market price. In the chart above the
transparent vertical blue bar indicates the range at which baseload electricity contracts
covering the 2018 and 2019 year for Victoria, NSW and Queensland are already trading
at. So under a no new policy scenario we’re up for a major increase in wholesale power
prices.
The chart below prepared by the Australian Energy Market Operator (AEMO) details an
already stark increase in the amount of time gas generators’ set the wholesale market price
(shown by the yellow dots) in 2015-16 compared to 2014-15 and the large lift in prices that
accompanied this.
Figure 4-3 Wholesale power price duration and associated price setter by fuel type
in 2014-15 versus 2015-16

Note: Yellow dots indicate points where gas set the spot market clearing price, orange denotes
Brown Coal, grey denotes black coal, and blue denotes hydro.
Source: AEMO (2017) Gas Statement of Opportunities for Eastern and South-Eastern Australia –
March 2017

AEMO observed in relation to the chart above,
As coal-fired generation in the NEM withdraws, and reliance on GPG [gas power
generation] increases, electricity spot prices are becoming increasingly linked to gas
spot prices.
Across the NEM, GPG set the electricity spot price more frequently in 2015–16 than in
2014–15. The increasing influence of GPG setting the electricity spot price can be seen
in Figure 8. This figure shows the fuel responsible for setting the price across the year,
and compares two separate years, 2014–15 and 2015–16. Not only are the prices
across 2015–16 higher than those in the previous year, the fuel setting the price most
often is natural gas for GPG.
No doubt this might tempt some to argue that we should therefore build new coal power
plants. The problem with this, however, is that with a new coal power plant you have to
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recover not just its operating cost (which is low), but also its construction costs. Once you
take into account these construction costs, plus the financing premiums that would apply
to such a plant due to concerns about future emission regulations, we expect it would need
a power price about the same or higher than what gas plant are charging. This is on top of
the fact that such plant is likely to make it much harder for the government to achieve its
emission reduction targets.
An alternative conclusion might be that we’ll see the market move to resolve these high
prices all by itself through rolling out new renewable energy projects. Based on the results
of overseas government renewable energy procurement auctions, solar and wind projects
can be built for as prices in the realm of AUD$65/MWh. This is well below current ASX
forward contract prices. This may lead some to conclude such projects will be rolled out
without the need for any new emission reduction policy.
This may well be true, but only to a very limited extent, that would be insufficient to achieve
the Government’s 2030 emission reduction targets and substantially bring down prices.
One needs to be careful in extrapolating from government procurement auctions offering
20 year fixed price contracts, to private sector ventures dependent on market prices. While
financiers may be very happy to build a new wind farm or solar farm for $65/MWh under a
long-term government contract, this carries very low revenue risk. If the solar or wind farm
is wholly dependent on prices set by electricity market this might be OK for a few plants
where the capacity is too small to meaningfully affect the supply-demand balance, and
overall market prices and competitor behaviour. But as they build more the risks get bigger.
Ultimately as a developer of solar or wind plant, you’d want to pull short of building so much
capacity that you ended up pushing gas out of the market such that power prices dropped
down to the levels of coal plant’s operating costs. This would leave the developer with
insufficient revenue to pay back debt financiers. Also you’d need to consider that incumbent
power generators may begin to feel threatened. They are likely to retaliate to ward off new
entrants by dropping their bid prices for just long enough to leave you bankrupt as a lesson
to others. And of course, there’s always the possibility gas prices might drop.
Consequently, an entirely market-led response appears very unlikely to provide some
miracle cure that would resolve high power prices in the absence of new government policy.
There is a further serious inhibitor to investors building renewable energy plant in the
absence of a long term policy to reward carbon abatement – fear that government might
arbitrarily intervene to directly support a competitor. We now have four cases in just the
past few months where politicians are seriously suggesting they will intervene to directly
support construction of a new power plant or prop one up:


The South Australian Government has said it will build a new 250MW gas power plant;



Federal Resources Minister Matt Canavan has said he wants to underpin the
construction of a new coal plant in northern Queensland, even though the state has no
absence of coal baseload capacity;



The Prime Minister has said he will support 2000MW of new pumped hydro capacity
from Snowy Hydro; and



Victorian Liberal opposition leader Matthew Guy has indicated he would act to prop-up
existing coal plant to prevent any further retirement of coal capacity.

These announcements lack any detailed public policy justification or economic evaluation
of their attractiveness versus alternatives. They have typically been made outside any
broad and consistent policy framework, designed hastily for quick political gain.
Interventions such as these are incredibly difficult to predict and could have a considerable
impact on returns for renewable energy plant, particularly the construction of a new coal
power plant.
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4.2

A Clean Energy Target should reduce power prices by displacing gas with
renewables while also supressing gas plant bid prices
Back in November last year the Australian Energy Market Commission (AEMC) released
analysis undertaken by Frontier Economics that indicated National Electricity Market
consumers would have lower bills under an emissions intensity trading scheme (EIT) than
if policy settings were left unchanged. According to Frontier’s economic modelling, east
coast electricity consumers would save $4.9 billion over the period 2020-2030 (in net
present value terms).
The reason behind this saving, according to Frontier was,
Although the EIT penalises (raises the costs of) higher emissions generation, these
penalties flow as subsidies that lower the cost of new low emission gas generation. On
balance this results in a higher cost generation mix but because prices are more
frequently set by the new entrant gas (and the net effect is more entrant gas capacity
than coal retirements) this results in lower overall prices.
Essentially, according to Frontier, whether we have an emissions intensity scheme or not,
electricity prices will be largely set by gas fired generators. Coal generators, while they
might have lower operating costs, will simply pocket a big windfall gain under existing policy
settings. With an emissions intensity scheme in place, gas plant will receive an emissions
credit that acts to offset their operating costs and should reduce the price they bid into the
market. This then reduces overall electricity prices. The extra cost borne by coal plant (who
are required to buy emission credits to offset their emissions above the emissions intensity
baseline) has to be absorbed by a reduction in their windfall profits, rather than being
passed on to electricity consumers.
We have no objection with the underlying logic of this analysis by Frontier. However we’d
suggest that in fact the main benefit of an electricity emissions abatement policy will be to
induce additional entry of renewable energy plant that will act to reduce the extent to which
gas can set power market-clearing prices.
As Frontier Economics acknowledges in their report, a renewable energy target, as well as
an emissions intensity scheme, by rewarding the abatement supplied by new renewable
energy plant, means they don’t need to recover all their costs from the wholesale power
market. These new plants will instead bid low prices into the power market (wind and solar
plant have variable operating costs close to zero) thereby acting to push out the most
expensive power plants, lowering prices across the entire market. So while consumers will
pay a bit more for the extra increment of renewable energy added to the system by the
scheme, they will save money across all the rest of the power they buy.
Frontier’s failure to recognise the benefits of renewable energy stem from assumptions
about gas availability and prices that strike us as far too optimistic, meanwhile their
assumptions about the performance and cost attributes of solar and wind projects are badly
out of date. This does not mean that we should therefore reject the conclusion they and
the AEMC reached that introducing an emissions intensity scheme is a good idea.
However, with:
1. more up to date set of data on the economic characteristics of wind and solar
plants;
2. more realistic gas prices; and
3. taking into account the closure of Hazelwood;
you’d end up concluding that renewable energy support schemes or a Clean Energy Target
would deliver a similar result to an emissions intensity scheme – acting to save consumers
money on their power bills relative to the Federal Government keeping policy settings
unchanged. Furthermore, you’d conclude that irrespective of which of these policy
measures you chose, they’d save consumers substantially more on their energy bills over
a no policy change scenario than what Frontier’s base case results suggest.
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If we were to go with expanding the Renewable Energy Target instead of Frontier’s
emissions intensity scheme then we surrender the benefit of providing an emissions credit
subsidy to gas plant that should hopefully reduce their required bid price. But at the same
time an enlarged RET scheme would work well in bumping expensive gas and coal out of
the market and reduce prices more often to coal’s operating cost, without increasing coal’s
costs to cover an emission credit. But consumers would have to pick-up an extra cost to
pay for the Renewable Energy Certificate rather than the cost being borne entirely through
reduced coal generator profits.
A Clean Energy Target would behave in a similar manner to the Renewable Energy Target
but with the added benefit that in circumstances where gas was setting the power market
price, it would be reduced by the subsidy they receive from an emission credit. In addition,
in the unlikely event that the Minerals Council is correct and new coal really can be made
clean and cheap, then a Clean Energy Target (as well as an Emissions Intensity Scheme)
could exploit such a development. A further benefit of a Clean Energy Target where
Government provides 15 year contracts for abatement, is that it will lead to significantly
lower financing costs.
An added potential advantage of the Clean Energy Target is it could be designed to deliver
rewards in a more finely targeted and cost-effective manner than Frontier’s proposed
emissions intensity trading scheme. That’s because rather than awarding abatement
credits in perpetuity it awards them for only 15 years to renewable energy plant. It could
also award abatement credits to existing lower emission fossil fuel plant only where they
exceed their historical levels of generation. This would avoid handing out windfall gains to
generators for business as usual activity that left emissions no lower than before, while
potentially still reducing bid prices of gas plant.

4.3

What did Frontier Economics find about the cost of expanding the
Renewable Energy Target?
In the media reports that followed the Australian Energy Market Commission’s release of
the Frontier Economics analysis, they tended to focus on results detailed in table 1 of the
report’s executive summary, reproduced below.
Table 4-1 Frontier Economics summary of modelling results

In looking at the fuel mix outcomes within the different scenarios one can clearly see that
Frontier expects that gas will be the cheapest option for carbon abatement. Where an
emissions intensity scheme is adopted they foresee that renewables share of power
generation is barely higher than under the no policy change scenario. Meanwhile gas
output is almost four times higher. Also where there is a regulated closure of coal (and no
other incentives for low carbon generation) gas almost entirely fills the gap, while renewable
energy barely expands.
This table suggests that under an Emissions Intensity Target trading scheme (EIT)
consumers would see a net saving on their bills relative to a no policy change or Business
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as Usual (BAU) scenario of $4,945 million. Meanwhile enlarging the Renewable Energy
Target (LRET) (a policy proposal which both the AEMC and Frontier’s Managing Director
Danny Price have been strongly critical of over recent years) would incur increased costs
to consumers of $1,062m. In addition, the LRET would impose on the economy a cost of
abatement of $75.7 per tonne of CO2 which is more than twice that of the EIT ($30.4 per
tCO2). The other policy modelled was a regulated shut down of coal power plants which
incurred the largest additional costs on consumers of $10,843m.

4.4

Why did the closure of Hazelwood go missing?
In response it should be noted that Frontier’s so called ‘base case’ rather oddly doesn’t
incorporate the closure of Hazelwood Power Station, even though the report acknowledges
it will be closed. If you take the time to read to page 108 of Frontier’s report you’ll find they
actually model a scenario where Hazelwood is shut, which has now taken place. This
reveals that an expansion in the Renewable Energy Target, just like the emissions intensity
scheme, will provide a lower cost outcome for consumers than a no policy change scenario.
All up Frontier estimate consumers would save $1.77 billion in net present value terms over
2020 to 2030 by increasing the Renewable Energy Target to 40% of electricity supply by
2030.
Why this wasn’t touched upon anywhere in the executive summary of Frontier’s report is
intriguing to say the least. What is especially concerning is an accompanying report from
the AEMC for policy makers completely ignores that Hazelwood will shut next year. It
therefore incorrectly advises policy makers that Frontier’s analysis has found expanding
renewable energy support schemes will increase costs to consumers.

4.5

How Frontier has underestimated the benefits of emission reduction
policy
Beyond scrubbing out Hazelwood’s closure from the base case results, the savings to
consumers from increasing supply of renewable energy are probably noticeably larger and
the cost of abatement less than what Frontier has estimated because of two factors:
1. They assume gas prices that are unusually low relative to what is prevailing in the
market at present and that of the Australian Energy Market Operator’s latest
assessment and other expert analyses. This is not to say Frontier are definitely
wrong because we can’t be certain what gas prices will be in the future, but at
present they appear rather optimistic.
2. They have used out of date data on the economic characteristics of wind and solar
farms.
Frontier’s report lacks a few pieces of important information that make it hard to evaluate
precisely what is driving their results. However, a very simple analysis of the relative costs
and emissions intensity of gas versus renewable energy plant suggests that something is
odd with Frontier’s analysis
The two tables below outline the likely costs involved in displacing brown and black coal by
either expanding the output of an existing combined cycle gas power plant; or installing a
new combined cycle gas plant; or a new wind farm (single cycle gas power plants aren’t
even in the running – their emissions and costs are too high). The cost for gas is an
approximation of the data within the AEMO National Transmission Network Development
Plan, but which most likely understate the likely cost for a new-build gas power plant. The
cost estimates for wind are higher than what has been achieved in the ACT Government
renewable energy auction (adjusting for inflation they came in at around $60-$76/MWh in
2017 dollars), and also AGL’s recently announced power purchase agreement for the
Silverton wind farm ($65/MWh for first five years with a further price cap at $65/MWh for
next five years), as well as what we’ve seen in international government reverse auctions.
However, they are roughly in line with what feedback from industry participants suggests
would be sufficient to support a very large amount of capacity with a degree of market risk
exposure. Although we suspect that under a policy design like the Clean Energy Target
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involving 15 year government contracts for the carbon credits, the prices developers would
require to pursue new wind plant would probably fall closer to $70 due to lowered regulatory
risks and increased revenue certainty.
Table 4-2 Carbon price required to displace brown coal generation with gas versus
wind
Carbon
tCO2
price
difference
Brown Coal
needed to
to Brown
operating
displace
Power Plant
$/MWh
coal
cost $/MWh brown coal
Existing gas CCGT

$60

0.9

$10

$55.56

New gas CCGT

$80

0.9

$10

$77.78

New wind

$80

1.3

$10

$53.85

Table 4-3 Carbon price required to displace black coal generation with gas versus
wind
Carbon
tCO2
price
difference
Black coal
needed to
to black
operating
displace
Power Plant
$/MWh
coal
cost $/MWh
black coal
Existing gas CCGT

$60

0.5

$25

$70.00

New gas CCGT

$80

0.5

$25

$110.00

New wind

$80

0.9

$25

$61.11

Table 4-2 illustrates that an already built combined cycle gas plant (where its capital cost
is sunk and only operating cost matters) would probably need a slightly high carbon price
than wind to bump off generation from a brown coal plant. But in the case of displacing
black coal (shown in Table 4-3) wind is a clearly cheaper bet than expanding existing gas
plant.
Furthermore, the extent to which existing combined cycle gas plants could expand their
output to achieve displacement of brown coal is constrained. There aren’t any existing
combined cycle plant in Victoria. Even if we put aside any transmission constraints, the
extra output we could get from the existing gas combined cycle plants across the mainland
NEM wouldn’t be much more than 10,000GWh (compared to what they’ve averaged
between 2013 to 2015). That’s not enough to replace the output from the single brown coal
power plant of Yallourn, let alone make in-roads into black coal.
In addition, the Australian Energy Market Operator has flagged concerns that there may be
insufficient gas to enable gas power generators to maintain their existing levels of power
generation, let alone substantially increase them. In AEMO’s 2017 Gas Statement of
Opportunities outlook for east coast demand and supply of gas they noted, “Declining gas
production may result in insufficient gas to meet projected demand by GPG for supply of
electricity from summer 2018–19.”
Yet Frontier are estimating that almost all the coal is displaced by gas and barely any by
renewable energy in an emissions intensity scheme.

4.5.1

Frontier’s optimistic gas prices

Part of the answer for this odd result lies in Frontier’s unusual gas price assumptions.
Frontier expect east coast gas contract prices to be relatively stable at around $5-$6 per
GJ across NSW, QLD and SA to 2030. They also expect a dramatic drop in Victorian gas
prices from about $5 currently, dropping down to under $4 in 2020 to 2025 and then
ascending slightly above $4 after 2025. This is detailed in the solid coloured lines in Figure
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4-4 taken from the Frontier report. The dotted lines indicate AEMO’s gas price assumptions
from its 2015 transmission planning report.
Figure 4-4 Frontier national electricity market gas price assumptions by region

Overall their prices for gas are roughly about a quarter to a third lower than the estimates
used by AEMO in its most recent 2017 Gas Statement of Opportunities as shown in Figure
4-5. Frontier’s estimates of Victorian gas prices differ by extraordinary degree lying less
than half those used by AEMO.
Figure 4-5 Core Energy Group 2016 October assessment of east coast gas prices
for power generation under its neutral scenario for AEMO 2017 GSOO
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They also appear inconsistent with other Australia energy market analysts ACIL Allen and
EnergyQuest as well as McKinsey who all expect the Australian market for gas supplies to
remain very tight. The slight downward trend in prices is also unusual. These gas prices
are incredibly optimistic, indeed they may appear to be set lower than production costs for
a number of eastern Australia’s major gas fields. It is of course always possible that new
lower cost gas fields are discovered or breakthroughs in gas extraction costs are achieved.
But it seems odd that such gas prices would form the basis of what has been labelled the
“base case” or most probable scenario.
McKinsey observed in their report Meeting east Australia’s gas supply challenge, that,
Existing and planned gas supply sources require marginal gas prices of A$5–7 per GJ
to cover their future capital and operating costs. Any new resources that are not yet
scheduled for development are likely be more costly, requiring market prices of A$7–8
per GJ or more. East Australia’s gas prices have already begun to rise but a price
increase from today’s levels of A$5-6 per GJ to A$7–8 per GJ may be unavoidable in
the absence of major technological breakthroughs
The Australian Energy Market Operator in their annual outlook for gas demand and supply
released in March noted,
A combination of factors is likely to mean continued upward pressure on gas prices:


A market finely balanced between supply and demand is expected to maintain this
pressure.



Geological challenges in accessing and releasing gas are increasing production
costs at a time when low cost reserves in eastern Australia are in decline. As the
cost of sourcing new gas supply is higher, additional gas in the market may not
translate to lower gas prices.

And the Australian Industry Group observed in their report detailing findings from a survey
of major energy users that,
All told, even with these positive steps [to reduce restrictions on gas extraction and
improve gas usage efficiency], much more expensive gas seems likely to become the
new normal, with prices unlikely to fall below $8-$10 per GJ again.
If Frontier were to have used less optimistic gas prices that were closer to those of other
analysts, then electricity prices under the existing policy pathway would be higher than they
estimated. This would then illustrate that policies to support entry of new renewable energy
plant (thereby reducing the extent of reliance on gas) would provide significantly greater
savings to consumers than Frontier estimates and the AEMC have advised. This is evident
in a high gas price scenario Frontier models, but which the AEMC’s advice to policy makers
does not discuss. This shows an enlarged renewable energy target would provide almost
$15 billion in savings to consumers (net present value) over no policy change, versus the
$1.77 billion savings where they incorporated the closure of Hazelwood as scheduled.
Although it should be noted the Frontier’s high gas price scenario uses prices higher than
what AEMO’s latest gas forecasting exercise expects, but not inconsistent with the
Australian Industry Group’s survey results from its member businesses.

4.5.2

Frontier’s out of date renewable energy costings

Frontier’s cost estimates for renewable energy appear to be built upon data that fails to
reflect a range of advancements that act to expand the amount of renewable energy we
can harness for a given cost. A large part of this comes down to the fact that large groundmount solar PV farms have plummeted in cost. But it also reflects the fact that wind turbines
are capable of generating more power from the existing wind resource. Furthermore these
advancements are likely to continue.
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Wind Power
Frontier’s report leaves out a few critical items of information that make it difficult to easily
nail down the key assumptions driving their estimated of the economics for new wind power
supply.
Historically wind farms in Australia have tended to achieve capacity factors (the average
amount of output from a power plant relative to its installed total capacity) averaging about
35% (pre transmission losses). Our understanding is that Frontier have assumed that new
wind farms in the future will achieve similar capacity factors at a capital cost per megawatt
of around $2.4m.
Our discussions with a range of market participants indicate that Frontier’s $2.4m estimate
would reflect the very upper end of wind farm capital costs. Such a wind farm would have
very high towers, some of the more advanced turbines on the market and very long turbine
blades, all aimed at squeezing the most amount of power from the available wind resource.
However a number of major developers have explained that they could achieve costs of
closer to $2m per megawatt, but potentially compromising on the amount of power the wind
farm generates. We would note that two of the most recent wind farms committed to
construction, Silverton and Sapphire will have a capital cost of $2.25m and $2.18m per
megawatt respectively.
The upshot of this is that Frontier’s assumption that capacity factors will remain similar to
the past is inconsistent with their capital cost estimates that reflect a high-end wind farm
design. What has not been well appreciated by Australian economic modellers and policy
makers is that over the last seven years there have been considerable advancements in
the ability of wind turbines to harvest energy from lower wind speeds. This has been driven
largely by European countries having used up their available high wind speed sites and
being left with sites with much lower wind speeds. This has led to advancements in the
blade design that achieved much longer blades with less weight per swept area, while
maintaining or even improving longevity. These longer, lighter blades have delivered large
improvements in the amount of power wind turbines can generate from a given wind speed.
In concert with these longer turbine blades, towers have increased in height. As the height
increases so typically does the wind speed available. These advancements in wind turbine
design have opened-up large areas of land in Australia that are capable of capacity factors
of 40% or more. Historically such output would have only been thought possible at very
high wind speed sites like western Tasmania.
Given our market intelligence we suspect Frontier have underestimated the output of future
wind farms on average by around 15%. In circumstances where wind farms would have
output similar to what Frontier assumes, we suspect there will be capital cost savings of
about 15% relative to Frontier’s assumptions.
As an aside, to some extent the improvements in wind turbines have been obscured in the
performance data we see in Australian wind farms due to problems afflicting the Macarthur
Wind Farm in particular. This can act to confuse analysts about the likely future economics
of wind power in the country. The Macarthur Wind Farm is far and away the largest in the
country at 420MW, with the next biggest less than half its size. It accounts for 10% of all
wind farm capacity installed in the country and consequently its poor performance acts to
drag down overall averages. Unfortunately it’s overall performance has been well below
what could be expected given the Vestas turbine installed at the site with a relatively large
rotor blade diameter of 112 metres. In 2016 it achieved a capacity factor of 27.9%
compared to an average across other NEM metered wind farms of 34.9% and its overall
average from 2013 to 2016 has been 27%. Our understanding is that its disappointing
capacity factor is a product of turbines being placed too close to each other. This means
turbines downwind of other turbines receive wind suffering from wake effects which reduces
the amount of energy the turbines can generate. Mistakes learnt in the development of
Macarthur should hopefully mean such sub-optimal outcomes are avoided in the future.
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Solar Power
In terms of solar power, it appears that Frontier have been misled by data reported below
by the Australian Renewable Energy Agency on the costs of solar projects they have
recently funded (see Table 4-4). Frontier note in their report that they used these costings
as the basis for their base case estimates that power from ground mount solar projects
would cost $117/MWh in 2016 declining to $80 by 2040.
Table 4-4 ARENA published data on capital cost of solar farms awarded funding
Developer

Project

MW AC

MW - DC
(20%
oversized)

Origin Energy

Darling Downs
Solar Farm

110.0

132.0

Edify Energy with
Solar Choice

Whitsunday
Solar Farm

58.1

Neoen Australia

Parkes Solar
Farm

Genex Power

Total
project
cost

$/kW
(AC)

$/kW
(DC)

$216.7 m

$1,970

$1,642

69.7

$122.4 m

$2,107

$1,756

50.6

60.7

$107.9 m

$2,132

$1,777

Kidston Solar
Farm

50.0

60.0

$126.2 m

$2,524

$2,103

Manildra Solar
Farm

Manildra Solar
Farm

42.5

51.0

$109.3 m

$2,572

$2,143

RATCH Australia
Corporation

Collinsville Solar
Power Station

42.0

50.4

$95.9 m

$2,283

$1,903

Neoen Australia

Griffith Solar
Farm

25.0

30.0

$54.6 m

$2,184

$1,820

Canadian Solar
(Australia)

Oakey Solar
Farm

25.0

30.0

$47.5 m

$1,900

$1,583

Neoen Australia

Dubbo Solar
Farm

24.2

29.0

$55.6 m

$2,298

$1,915

APT Pipeline
(APA Group)

Emu Downs
Solar Farm

20.0

24.0

$47.2 m

$2,360

$1,967

Goldwind
Australia

White Rock
Solar Farm

20.0

24.0

$44.5 m

$2,225

$1,854

Canadian Solar
(Australia)

Longreach Solar
Farm

15.0

18.0

$28.7 m

$1,913

$1,594

At Green Energy Markets we looked at this data and were left puzzled. These costs are in
many cases substantially higher than what those in the rooftop solar sector can achieve
doing projects that are a tiny fraction of the size of the projects above. We know of large
suppliers using good quality tier 1 panels and inverters that will deliver a fully installed 10
kilowatt solar system for $1400 per kilowatt of direct current (DC) capacity (excluding STC
rebates and GST). They’re also notably more expensive than what is being achieved
internationally for large ground mount projects. Now to be fair the projects above were
quoted in terms of their inverter’s alternating current capacity, and ARENA information
indicates the amount of panel DC capacity is about 20% higher. Yet after adjusting for this
we still end up with costs that on average are 30% higher than what is typically achieved
for a 10 kilowatt system. Admittedly the rooftop systems avoid costs involved in groundmount support framing. They also face far less onerous grid connection requirements. Yet
you’d expect projects that are thousands of times larger in capacity would more than make
up for this via efficiencies in labour costs and reduced equipment prices from buying in
bulk. What’s also interesting is the wide variation in costs quoted. While Canadian Solar’s
projects at just under $1600 per kilowatt DC were very close in cost to what we see in the
rooftop segment, others were as much as 30% greater than this. Location might help
explain the higher costs faced by the Kidston project given its remote far north location, but
Manildra is just 300 kilometres from Sydney.
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So we started asking around the industry talking to project developers, equipment suppliers
and construction companies to understand whether in fact the industry could manage to
achieve costs far better than reflected in the ARENA bid data. It turns out ARENA may
have been more successful than it realised in overseeing a reduction in the cost of ground
mount solar. Some developers using fixed tilt framing are achieving costs as low as $1,300
per kilowatt (DC) including grid connection, and the general consensus is that $1,500 per
kilowatt (DC) employing single axis tracking is readily achievable. Once you take into
account the oversizing of DC panel capacity relative to the size of the AC grid connection,
the consensus is that costs of around $1800 per kilowatt on an AC basis can be achieved.
So why is the ARENA data so wrong? We suspect it could be a product of the fact that
proponents prepared their project costings for the ARENA process several months before
this data was published. At the time these costings were prepared the market for
construction of ground mount solar projects was almost non-existent. In the intervening
period the ARENA process spurred several construction companies and equipment
suppliers to enter or prioritise the Australian utility-scale solar market (assisted by the
downturn in mining construction activity). This led to much greater levels of competition
supported by significant international price declines in solar PV modules, inverters and
trackers over the selection process period.
Another area where Frontier isn’t on top of latest developments is the capacity factor of
ground mount solar projects. Frontier aren’t entirely clear about what capacity factor they
assume for solar in their base case estimates, but the report indicates that 22% was what
they considered the best that could be achieved on an AC rated basis. It turns out that this
is a likely to be a very significant underestimate of what Australian ground mount projects
are likely to achieve.
Table 4-5 details the AC rated capacity factors achieved for Australian operational
megawatt-scale solar farms for which we have more than 12 months generation data.
Three of the five have capacity factors comfortably exceeding what Frontier estimates to
be the best that could be potentially achieved. The other two, which are located in Victoria
and the ACT - some of the poorer solar irradiance locations considered for solar farms fell only just short of what Frontier considers as its best case for solar.
Table 4-5: Megawatt-scale Australian solar farm capacity factors
Project

State

AC
Capacity
(MW)

Measurement
period

Capacity
factor

Nyngan Solar Plant

NSW

102

Jan-Dec 2016
(pre losses)

24.6%

Broken Hill Solar Plant

NSW

53

Jan-Dec 2016
(pre losses)

26.2%

Greenough River Solar Farm

WA

10

Jan 2013 - Dec
2015
(post losses)

27.1%

Royalla Solar Farm

ACT

20

Jan-Dec 2015
(post losses)

21.7%

Mildura Solar Park 1 Koorlong

VIC

3.2

Jan - Dec 2015
(post losses)

21.8%

Furthermore, most solar farm projects being pursued in Australia are now looking to employ
single axis tracking frames which rotate the panels with the sun. These can be expected to
achieve significantly higher output yields. Statements by project proponents on the
expected output of projects employing tracking such as Clare, Kidston, and Moree indicate
capacity factors in the realm of 28% to 31% (pre transmission losses).

Green Energy Markets

27

What is all rather odd though about Frontier’s solar capacity factor assumptions is that while
they adopted ARENA’s published cost estimates for solar projects, they seem to have failed
to notice ARENA also published data estimating these projects’ capacity factors. This
indicated average capacity factors close to 25% (now likely to be too conservative given
widespread adoption of trackers), rather than the 22% Frontier took as its best case
scenario.
Again it is worth emphasising the supply of potential solar farm sites capable of achieving
these types of economics in Australia are very large. You’re looking at a geographic area
stretching down as low as Mildura and bordered by the western section of the Great
Dividing Range. With judicious upgrades to transmission infrastructure the major constraint
is actually the level of day time demand for power.
Taken together these indicate that developers can construct solar farms for around 18%
less than Frontier assumes while achieving between 13% to as much as 41% greater
electrical output. Our understanding is that developers are capable of financing solar
projects today at prices of around $75 to $85/MWh (where a long-term power purchase
agreement is in place) and the expectation is that this would decline noticeably over the
next ten years. This marks a stark contrast with Frontier’s assessment that costs would not
reach $100/MWh for around a decade and not reach $85/MWh until 2040.
We would point out that the information outlined above is widespread knowledge amongst
those actively involved in the supply and construction of wind and solar farms and those
involved in the gas market. They are not a tightly held secret that only Green Energy
Markets has been privy to. The chart below, taken from a presentation given by Origin
Energy to investors back in August 2016 largely concurs with our own feedback about the
likely contract price required to support wind and solar projects going forward.
Figure 4-6 Origin Energy estimates of PPA prices for energy from wind and solar
projects

Source: Origin Energy presentation to investors – 2016 Full year results announcement,
18 August 2016
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The challenge for analysts of this market and policy makers is that the economics of these
projects have been changing quite rapidly. Data that is just a year old is almost next to
useless particularly in relation to utility-scale solar in Australia. Indeed it’s worth noting that
Origin Energy in a subsequent February presentation this year is now indicating PPA prices
for 2017 lie between $65-$80/MWh covering both solar and wind. It’s possible things may
settle down in another twelve months given Australia’s utility scale solar sector is only just
emerging. But it is incumbent upon policy makers, analysts and commentators that they
regularly communicate with market participants to inform their views, rather than rely solely
on published information that often lags the market by 12 to 24 months.
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5

Conclusion
Australia has argued for far too long about exactly which technology and which precise
policy is optimal to deliver governments’ emission reduction promises.
On occasion governments have acted, implementing policies such as renewable energy
targets or energy efficiency targets. These may not have been perfect and they may not
necessarily have been the cheapest option at that precise moment in time to deliver the
next increment of emissions abatement. But they have generally proved far less costly and
scaled-up far more successfully than anticipated by policy makers and economic
modellers. In addition it is almost impossible to avoid the conclusion that for Australia to
achieve its medium to long term emission reduction targets we will need more renewable
energy and greater levels of energy efficiency.
No doubt other technological options could also be useful and help reduce the cost of
achieving government abatement targets. But too often this has been used as a basis for
tearing down the emission reduction policies we have, rather than creating new, better
policies.
In spite of abolishing a carbon price and having dramatically cut-back the Renewable
Energy Target, as well as freezing further energy efficiency standards, the promise of low
cost fossil fuel energy superpower has failed to materialise. Instead the private sector has
elected to shut aged coal plant and we find gas has become very expensive and in short
supply. In addition our regulatory system, while it has rejected measures to encourage
competition from the demand side, has been hopeless in disciplining the energy suppliers,
allowing exorbitant levels of network expenditure. Our electricity and gas prices are now
some of the highest in the developed world.
Our analysis of the data suggests that relief lies not with further loosening controls over
fossil fuel suppliers but rather promoting competition from renewable energy and energy
efficiency. Whether we elect to do this with an emissions intensity scheme or an enlarged
Renewable Energy Target or even something as odd as a Clean Energy Target proposed
by a climate change sceptic, it seems likely it would be better than the policy limbo land we
currently find ourselves in.
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