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Overview
Australia needs affordable, reliable, secure and sustainable power.
Recent government decisions may secure the National Electricity
Market (NEM) in the short term. But continuing policy uncertainty and
the challenges of a changing energy mix need to be addressed to
ensure the NEM delivers efficient and secure electricity in the long run.

Australian governments have already directly intervened in the market.
That may be politically rational, but it could spell the end of the market
and prompt a slide to re-nationalisation. This is likely to make electricity
more expensive in the long term, because governments have a track
record of over-building.

Over its 20-year history, the NEM’s wholesale spot market, supported
by derivative contract markets, has provided sufficient generation to
meet demand for electricity and delivered low and stable prices. But
now supply in the NEM is tightening. High prices and the shutdown of
large coal plants would normally drive new investment. Yet flat demand,
new intermittent supply driven by the Renewable Energy Target, and
uncertainty on policy to reduce greenhouse gas emissions have made
it harder for the market to operate effectively.

There is a better way for Australia. Firstly, the Federal Government
should implement all the Finkel Review recommendations, including
a Clean Energy Target or a similar mechanism to price emissions.
Second, AEMO’s annual assessment of future supply and demand in
the NEM should be extended to include a more robust assessment of
the future adequacy of generation supply, given that new generation
can require long lead times. Then, if it becomes clear that the market
will not respond quickly enough to projected shortfalls, a market
redesign will be required.

The recommendations of the Finkel Review are designed to ensure
the electricity sector can deliver its share of Australia’s emissions
reductions at an acceptable cost and without compromising the security
of the system. Under Finkel, security and reliability obligations will
be imposed on generators. The Australian Energy Market Operator
(AEMO) will have more powers to ensure reserve capacity is available
to meet possible shortfalls, particularly over the next two summers.
But these changes may not be sufficient for the market to deliver new
investment into the future. Wind and solar generate an increasing
proportion of Australia’s electricity – intermittently and at zero marginal
cost. Consequently, when wind and solar are operating, prices will be
lower. This may cause existing generators to close, and increase the
chances of very high prices when wind and solar are not available.
More volatile prices will make new investment decisions more difficult.
Infrequent, very high prices may be an unacceptable risk for investors,
consumers and governments.
Grattan Institute 2017

It is possible for market participants to enhance the existing contracts
market to reduce the risks of volatile prices and underpin new investment. It would be the most effective and lowest-cost way to provide
electricity for the long-term.
But this is not certain. Governments in other countries that faced such
uncertainty introduced payments for capacity. Australia can draw on
this wealth of international experience with different forms of capacity
markets. Work should begin now on a model that can integrate with the
NEM, in case it is needed.
Clear guidelines are also needed that define when and how AEMO will
intervene in the market, to avoid knee-jerk responses and unpleasant
market surprises. A pragmatic, planned approach offers the best
prospect of affordable, reliable, secure and sustainable power for
Australia.
3
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1

Australia’s electricity supply is tightening

The National Electricity Market (NEM), which covers eastern and
southern Australia, has delivered low prices for consumers and efficient
investment in generation for most of the past 20 years.1 But new challenges are emerging. Reducing greenhouse gas emissions in line with
Australia’s climate change policy commitments requires a fundamental
change in the energy supply mix. The relative costs of different energy
technologies are changing rapidly. As a result, coal-fired power stations
are closing and intermittent renewables are on the rise.
New generation will have to be built in the next few years to meet the
changing needs of the system (including emissions reduction and the
balancing of intermittent renewables).
But policy uncertainty is undermining new investment in generation and
storage, and the rise in intermittent renewables is disrupting market
signals. Given recent blackouts and high electricity prices, some people
fear that the NEM is now broken.2
Chief Scientist Alan Finkel’s recent review recommended government
actions to improve security and reliability in the NEM.3 The Finkel
blueprint acknowledged that further actions may be needed to ensure
the NEM delivers timely and efficient signals for investment and
divestment in the long term. The time to start planning such actions
is now.

1.1

The closures of Northern and Playford power stations in South Australia
and Hazelwood power station in Victoria have reduced the amount of
firm generation available in the NEM (see Figure 1.1 on the following
page).4 The South Australian and New South Wales systems both
struggled to provide all the electricity needed during last summer.5 As a
result of reduced supply and the high price of gas, wholesale electricity
prices increased significantly over the past 12 months. And wholesale
electricity prices are expected to remain well above historic levels (see
Figure 1.2 on the next page).
The immediate challenge is to avoid blackouts in the 2017/18 summer.
The Australian Energy Market Operator (AEMO) is working with the
industry to meet this challenge.6 Emergency measures are in place for
the coming summer. The next supply risks are not expected until after
2022 when Liddell power station in NSW is due to shut (Table 1.1 on
page 9).7
The next frontier for Australian policy makers is to ensure appropriate
and sufficient generation is built in the long run. New generation and
storage will be needed to bring down electricity prices, reduce emissions, and avoid supply shortfalls as further generation is withdrawn.
Resource adequacy describes whether the system has sufficient
generation capacity and capabilities to meet demand for electricity over
4.

1.

2.
3.

The NEM has five regions with separate wholesale electricity prices (Queensland,
NSW and the ACT, Victoria, South Australia and Tasmania) but electricity can
be imported and exported between regions via long-distance transmission lines
(known as ‘interconnectors’).
Bailey (2017); ABC (2017a); Ludlow (2017); Tingle (2017); and Nelson (2016).
Finkel (2017).
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New investment will be needed in the next few years

5.

6.
7.

‘Firm generation’ refers to capacity that can reliably generate during peak demand,
AEMO (2016a).
The interconnected nature of the NEM means that, despite there being no
withdrawal of capacity in NSW, reductions in supply in other states resulted in
less generation being available for use by NSW.
AEMO (2017a).
AEMO (2017b); and AEMO (2017a).
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Figure 1.1: After five years of excess capacity, supply is now tightening
Gigawatts
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Figure 1.2: Wholesale electricity prices have increased and are expected
to remain above historic levels
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Notes: This figure compares NEM capacity with peak demand since the NEM began.
The intermittent component was calculated separately, with data for 2012-2017 only.
Sources: Grattan analysis of AER (2017a) and AEMO (2017c).
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Notes: Solid lines indicate annual average wholesale prices (volume-weighted) since
the NEM began. Dotted lines indicate average prices for quarterly base contracts for
the next three financial years, as at the end of 2016-17. Note that contract prices tend
to drop off over time because there is less demand over a year ahead.
Sources: Grattan analysis of AER (2017b) and AER (2017c).
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time. The challenge is to ensure enough generation is built (in terms
of volume) and that the generation mix has the capabilities required to
meet system needs (such as the ability to ramp up quickly, keep the
system balanced, and minimise pollution).8 New generation can take
several years to build, so investment decisions must be timely to meet
changes in demand and supply. An effective market provides clear,
timely price signals for investment and divestment. Figure 1.3 illustrates
how resource adequacy relates to the broader terms ‘reliability’ and
‘security’.
The market in 2017 is signalling for new investment, with tight supply,
expected future closures, and high current and future prices. Yet no
significant investment in firm capacity is evident (see Figure 1.4 on
the following page); there has been no new large-scale firm capacity
in the NEM since 2012. New gas projects have stalled and investors do
not see a future for new coal generation.9 Investment in wind and solar
has been strong in recent years, supported by the Renewable Energy
Target (RET), but supply to balance wind and solar will be needed.
In this messy environment, governments have shown an appetite to
invest in generation and storage themselves. The South Australian
Government has announced plans to build a new gas-fired generator
to provide power in emergencies.10 The Federal Government has
announced feasibility studies for major expansions of the Snowy
and Tasmanian hydro schemes.11 Some Coalition MPs are arguing
the Federal Government should build new coal-fired generation in
Queensland.12 The ACT Government has contracted for new renewable
generation, and similar schemes are commencing in Victoria and

8.
9.
10.
11.
12.

Figure 1.3: This report focuses on resource adequacy
Report scope

Resource adequacy
Reliability

Sufficient and appropriate
generation is built in time to
meet future demand
Supply availability

A dependable
supply of
electricity

Existing generation produces
electricity when needed

Security

The system is in
balance even when
something breaks

Note: Network capacity is not discussed in this report but is another component of
resource adequacy.
Sources: Simshauser (2010) and AEMC (2016a).

Simshauser (2010).
Priftakis (2017).
South Australian Government (2017).
Massola (2017); and Turnbull and Hodgman (2017).
Crowe (2017).
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Queensland. These interventions may undermine the operation of the
NEM and deter private investors.13

Figure 1.4: The investment pipeline is dominated by wind and solar
Gigawatts of potential new generation capacity by fuel type and region
8

It would be more efficient if private investors responded to market
signals by building new generation (discussed further in Chapter 4).
AGL’s recent announcement that it will build a new gas generator in
South Australia is a positive sign, although this is intended to replace
existing gas generation rather than add to the total mix.14

Proposed

Committed

6
Coal
Gas

1.2

Policy stability is critical to resource adequacy

Investment decisions for new generation require a degree of predictability about future market conditions. Yet stability and predictability
in energy and climate change policy has been lacking over the past
decade. In submissions to the Finkel Review, the three largest electricity businesses in Australia – AGL, Energy Australia and Origin – cited
climate change policy uncertainty as a major barrier to investment in
new and existing generation. As Energy Australia noted:
‘Even an astutely designed policy with relatively strong incentives
for change will struggle to catalyse the required investment unless
it is perceived by investors to be politically secure and robust at the
outset.’ 15
A stable policy environment is a necessary condition for new investment.16 Without policy stability, it is hard to see any circumstances
under which the private sector will build enough generation.

13.
14.
15.
16.

4
Solar
Wind
2

0
NSW
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Notes: Potential new generation projects as at 5 June 2017. Proposed projects are
those that have been publicly announced and may have completed initial feasibility
studies, but have not yet received a Final Investment Decision (FID). Projects at the
Committed stage of development have received a FID and have either started, or are
expected to start construction. Rooftop solar PV installations are not included. Hydro
and biomass are not included (because they are only a very small share of proposed
projects).
Source: AEMO (2017c).

Wood et al. (2017a).
Harmsen (2017).
Energy Australia (2017).
Wood et al. (2017a); and Wood et al. (2016a).
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1.3

Finkel’s blueprint could provide policy stability

After the September 2016 statewide blackout in South Australia, the
COAG Energy Council (made up of Commonwealth, state and territory
energy ministers) commissioned Alan Finkel to produce a blueprint for
security and reliability in the NEM.
The Finkel blueprint, delivered in June 2017, lays out an ‘orderly
transition’ plan to give the market greater certainty on how emissions
will be cut over time, and how the entry of new technologies and exit of
old power stations will be managed.
The ‘orderly transition’ plan includes:
∙ An emissions reduction trajectory for the NEM that will ‘set expectations to guide investment decisions in the electricity sector’;
∙ A Clean Energy Target (CET) that will cut emissions in a similar
way to the existing RET, except it subsidises a range of cleaner
energy technologies, not just renewables; and
∙ A requirement that all large generators provide at least three
years’ notice prior to closure.

Industry and consumers alike have widely supported the Finkel
blueprint. But the package will only deliver policy stability if it is
supported by the Commonwealth, all states, and all major political
parties. The COAG Energy Council has accepted 49 of Finkel’s 50
recommendations, but on the key recommendation of a CET there is,
as yet, no agreement.17
1.4

Beyond Finkel

While policy stability is a necessary condition to ensure resource adequacy, it may not be sufficient. The NEM is an energy-only market,
17. COAG Energy Council (2017).
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Table 1.1: Short and long-term risks projected for the NEM
Region

2-year outlook

South Australia

No shortfall with
emergency measures

Victoria
New South Wales

No shortfall with
emergency measures
No shortfall

Queensland
Tasmania

No shortfall
No shortfall

10-year outlook
No shortfall but
some risk in
2019-20 & 2024-25
No shortfall but
some risk in all years
No shortfall but some
risk from 2022-23
No shortfall
No shortfall

Notes: Emergency measures have been introduced for the 2017-18 summer to
manage projected supply shortfalls in South Australia and Victoria, including bringing
back mothballed capacity, new large-scale batteries and back-up diesel generation.
‘Some risk’ refers to some expected unsupplied energy; ‘shortfall’ refers to enough
unsupplied energy to breach the NEM’s reliability standard. The 2-year outlook is the
June 2017 Energy Supply Outlook; the 10-year outlook is the Energy Statement of
Opportunities September 2017 forecast.
Sources: AEMO (2017a) and AEMO (2017b).

meaning that generators are only paid for the energy they produce to
meet demand.18 The term ‘energy-only’ is used in contrast to markets
that pay for both energy produced and generation capacity (whether or
not it is needed).
The resource adequacy of energy-only markets such as the NEM
has long been questioned and debated.19 Even Finkel argued that:
18. Generators receive revenue through the wholesale market for the energy they
produce. They also receive revenue through contract markets that are directly
linked to the wholesale market, and through provision of ancillary services to help
keep the system in balance (but ancillary services are usually only a small part of
a generator’s income).
19. Vries (2003); Hogan (2005); Joskow (2006); Joskow (2008); Simshauser
(2008); Simshauser (2010); Cramton et al. (2013); Riesz and MacGill (2013);
Hirth and Ueckerdt (2014); Newbery and Grubb (2014); and Keay (2016).
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‘existing wholesale and contract market investment signals alone are
no longer a suitably dependable mechanism to ensure the reliability
of the NEM’.20 However, in light of more urgent priorities, he did not
recommend additional investment signals such as introducing a market
for capacity.
AEMO’s recent advice to the Federal Government on dispatchable
capability argued in a similar vein that: ‘the current market design is
unlikely to provide adequate and sustained signals to the market to
incentivise development of new flexible dispatchable resources . . . over
the medium and long-term.’ 21 AEMO recommended a new long-term
mechanism be developed.

There are several possible mechanisms to ensure resource adequacy
(Chapter 5). If a mechanism is needed, then preference should be
given to one that maintains competitive pressure on market participants
to build cheaper, cleaner and more reliable generation. Our conclusion
is that private investors need to respond soon, and in the meantime,
policy makers should begin preliminary design work and monitor the
market closely (Chapter 6).

This report focuses on whether the NEM can deliver resource adequacy in its current form (with the Finkel blueprint enhancements),
or whether an additional mechanism is needed to ensure appropriate
investment in future generation capacity.
We first explain how the market currently works and assess its performance to date (Chapter 2). We then discuss new risks to resource adequacy that may arise from an energy market in transition (Chapter 3).
The NEM has a strong record, and current risks to supply are manageable. But these emerging risks will make it more difficult to ensure
adequate capacity in future. Given this uncertainty, Australia should
start to prepare now for the possibility that an additional mechanism will
be needed to ensure sufficient and appropriate generation and storage
is built.
Recent events have shown that governments will intervene if the
market is not seen to be delivering a dependable supply of electricity.
But governments should not rush in, in case they make matters worse
(Chapter 4).
20. Finkel (2017, p. 83).
21. AEMO (2017d).

Grattan Institute 2017
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2

The NEM has worked well so far

In the NEM, generators are scheduled to dispatch electricity and
are paid for the energy they supply. Retailers and large industrial
consumers buy electricity through this market. All parties also contract
with each other to manage their risk in the wholesale market. For the
NEM to be sustainable, revenue from its wholesale and derivative
contract markets must cover generators’ full costs. The RET provides
an additional revenue stream for renewable energy, independent of the
wholesale and contract markets.

Figure 2.1: An example of the ‘bid stack’ to determine dispatch and price
Output dispatched to meet 1000 megawatts of demand

$75
$50
$40

The NEM has worked well for almost 20 years but it now faces new
challenges. The tightening of supply, policy uncertainty, and the
increasing share of intermittent renewable generation (which has a
different cost structure to traditional generation) will test the market.
2.1

$35

$30

How generators make money in the NEM

Generators bid into the market to provide electricity for each five-minute
interval of every day. AEMO ranks all bids in order from cheapest
to most expensive (the ‘bid stack’) and dispatches the cheapest set
of bids that meets the needs of the system. The price paid to all
generators dispatched is the bid of the last generator needed (see
Figure 2.1).

$20

Note: In this example, the bid of Generator 5 ($50 per MWh) sets the price paid to
all five generators needed to meet demand. Generator 6 is not required, so does not
receive any payment.
Source: Reproduced from AEMO (2010a, p. 11).

The incentive is for generators to bid at their marginal cost – the cost of
producing an extra unit of electricity. If they bid a higher price they risk
not being dispatched and therefore not receiving any revenue. If they
bid a lower price they could lose money on the electricity they produce.
When a generator with high marginal costs sets the price, all other generators benefit from additional revenue. They get a price for electricity
that is greater than their marginal cost, allowing them to recover some
of their fixed costs.
Grattan Institute 2017
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But if every generator bids into the market at their marginal cost there
is a problem: when does the generator with the highest marginal cost
recoup their fixed costs? High marginal-cost generators rely on scarcity
pricing – infrequent periods of very tight supply, when they can set the
price high enough to recover their fixed costs.22 All generators benefit
from additional revenue during scarcity periods.
Prices in the wholesale electricity market are volatile, so market participants manage their exposure through vertical integration or through
contracting with each other. High prices pose a risk for retailers, while
periods of low or highly unpredictable prices pose a risk for generators.
Contracts are typically based on an average price, reducing the risks
for both parties. This is known as ‘hedging’.
All electricity is traded through the wholesale market even though at
any given time, most of it is under private contract.23 The price agreed
in the contract is the price paid for electricity by end consumers, but
contracts remain linked to the wholesale ‘spot’ price.
For example, under a ‘swap’ contract, a retailer can agree to buy
electricity from a generator for an expected average of the spot price
over a period of time. Under a ‘cap’ contract, retailers pay generators
a fixed price to reduce their exposure to high spot prices (usually
over $300 per megawatt hour). If the high price occurs, the generator
effectively pays the difference between the actual spot price and the
agreed cap price on behalf of the retailer. When wholesale prices rise,
the value of swap contracts will increase too, and when wholesale
prices are frequently very high, the value of cap contracts increases.
The wholesale and contract markets are therefore linked, and both are
important to how generators make money in the NEM.
22. Scarcity pricing is not the same as exercising market power. Scarcity pricing only
occurs during tight supply when the marginal generator is the final generator
available to be dispatched. Exercising market power means artificially increasing
prices through behaviour to increase revenue.
23. 90-100 per cent of a typical retailer’s load is under contract (MEI (2016)).
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2.2

High prices and contracts encourage new investment

Energy-only markets rely on high prices during times of scarcity to
prompt new investment (or to bring back mothballed capacity).24 The
size and duration of high prices provides a signal, not just for more
supply, but also for the kind of generation that is most needed in the
market.25
While high prices provide the signal, contracts provide the means. A
contract offers a guaranteed revenue stream that helps in accessing
loans and securing the finance required to build a new generator.
‘Futures’ trading on the ASX is available up to four years ahead of
delivery, and private ‘over the counter’ (OTC) bilateral contracts can
be much longer.26
Usually a retailer will have almost all their customer load under contract
for the year ahead, but very little under contract four-to-five years out
(see Figure 2.2 on the following page). This means new and existing
generators may not have security of revenue in the long term. Unless
generators can secure a long-term contract for supply (with a retailer
or a large industrial customer), they will be reliant on wholesale prices
staying high enough over time to ensure future short-term contracts
continue to cover their costs.
2.3

The NEM has delivered sufficient capacity

The success of the NEM in delivering resource adequacy over the past
two decades suggests that energy-only markets can work.
24. Hogan (2005).
25. e.g. If price peaks are brief but very high, more flexible generation might be
needed that can be switched on during peak periods. Alternatively, if prices are
up throughout the day, a low-cost baseload generator may be needed.
26. Although because these deals are made privately, there is no real visibility of
contract volumes, terms, or length.
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Only twice has there been insufficient capacity in the market to meet
the reliability standard:27 in Victoria and South Australia in January
2009, during the height of a heatwave and drought that contributed to
the Black Saturday bushfires in Victoria.28

Figure 2.2: Most demand is under contract in the short-term
Per cent of load hedged for a typical retailer
100%
Min – Max

In each year of the past decade there have typically been only 10-20
occasions where back-up was not available, had it been needed.
However, in 2016-17 this jumped to around 50 occasions, indicating
that supply is much tighter since the retirement of Northern power
station in May 2016 and Hazelwood in March 2017.29

80%

Many new generators have been built in the past 20 years, while others
have exited the market (see Figure 2.3 on the next page). This seems
to suggest that an energy-only market can provide the right signals
to drive the investment that is needed, but as the next section shows,
government policy settings have been an important influence.

40%

60%

20%

0%

2.4

Policy settings have been important to investment

Since market liberalisation in the late 1990s, most new capacity has
come from the private sector.30 But government policy settings have

1

2

3

4

5

Years forward
Note: J.P. Morgan estimates of a typical hedge book profile, based on company data.
Source: Reproduced from MEI (2016).

27. The reliability standard sets the expectation that demand will be met 99.998 per
cent of the time in each region in the NEM. In practice this means that electricity
supply can be at risk for only 11 minutes per year per region, on average,
usually at times of peak demand. This standard is set by the Australian Energy
Market Commission’s Reliability Panel to guide investments in generation and
transmission to meet the standard (AEMC (2017a)).
28. Other blackouts have occurred, but most blackouts arise because something in
the system breaks rather than because of insufficient generation capacity (AEMO
(2017e)).
29. AEMC (2017b).
30. Simshauser (2009). Note until the early 1990s, power stations were financed
by loans either backed or issued by state governments. All government-owned
power stations in Victoria and South Australia were privatised by the late 1990s,
and most NEM jurisdictions had surplus capacity when the NEM was created in
1998. Queensland was a notable exception – market conditions at the time of

Grattan Institute 2017
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created favourable conditions for a large share of private investment, in
three ways (see Figure 2.4 on the following page).

Figure 2.3: There has been substantial investment and divestment in
generation since the NEM began
Annual change in generation capacity, gigawatts

First, two major coal-fired power stations built in the early 2000s
were 50/50 joint ventures between government-owned and private
companies.

3

Second, the Queensland Government encouraged significant investment in new gas generation from 2005 to 2013 by requiring electricity
retailers to obtain 15 per cent of electricity sold or used in Queensland
from power generated using natural gas.31

2

Third, renewable energy receives additional revenue under the RET, so
while the private sector has been investing in large-scale renewable
generation, particularly wind, these investments are subsidised.
And some have also been supported by government grants through
the Australian Renewable Energy Agency (ARENA) and long-term
contracts under the ACT Government’s reverse auction scheme.
It is unclear what policy settings (if any) will drive new investment in the
decades to come. And there are other uncertainties:
∙ Rising demand has been an important driver of investment in the
past, but the demand outlook is now flat;
∙ An ageing generation fleet means power station closures are on
the horizon and the exact timing of these retirements may not
always be predictable; and

Other
Additions

Wind
Gas
Coal

1
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-1
Retirements
-2
1999-2000

2003-04

2007-08
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2015-16

Note: Retirements exclude mothballed plants that are not in use bus can be brought
back into use.
Sources: The Australian Energy Regulator (AER) provided data up to 2015-16 as per
AER (2017d); 2016-17 data comes from AEMO generation information as at 5 June
2017 (AEMO (2017c)).

∙ The increasing penetration of intermittent renewable generation
creates new risks for investors and consumers, as the next chapter
will show.

liberalisation favoured investment in baseload generation and led to excess entry
into the market, see Simshauser (2006).
31. Gibson et al. (2013).

Grattan Institute 2017

14

Next Generation: the long-term future of the National Electricity Market

Figure 2.4: There has been a mix of public and private investment in new
large-scale generation
Total investment in generation capacity, gigawatts, 1999-2016
8
43%

6

(5% other)

Qld Gas
Scheme
26%

4

Solar

26%

Wind
Gas
2
Coal joint
venture
Coal
0
Private

Government

Subsidised

Notes: Coal, gas, wind and solar represent 95 per cent of large-scale generation
investment in the NEM since 1998. The other 5 per cent includes hydro, landfill
gas and diesel, among other things. The Queensland Government’s Gas Scheme
encouraged private investment in 2GW of new gas. The ‘Government’ column includes
1.3GW of coal entered into as a 50/50 public-private joint venture. Most large-scale
wind and solar generation is privately-owned, but subsidised under the Federal
Government’s Renewable Energy Target.
Sources: Grattan analysis of AER data of new investment by fuel type (AER (2017d)),
AEMO generation information as at 5 June 2017 (AEMO (2017c)), and Simshauser
(2008).
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3

Why the NEM might not work in future

The rise of intermittent renewable energy raises new questions about
the effectiveness of investment signals in the NEM. Wind and solar
generators have different cost structures and availability that challenge
the existing market. All generators – including wind and solar – may
struggle to recover their full costs in the NEM as the proportion of
intermittent renewables grows.
Prices are likely to be more volatile, with more low prices when wind
and solar energy are available and more high prices when they are not.
Extreme price volatility creates problems for an energy-only market.
Governments would have to accept the need for very high prices in
times of short supply. Market participants would have to increase both
short-term hedging activity to manage risk, and longer-term contracting
to secure investment. And households and businesses would also need
to be more flexible in their electricity use when supply is tight. It will not
be easy to meet all three conditions.

3.1

It will be harder to recoup fixed costs in a zero-marginal-cost
world

The NEM was not designed with the rapid rise of wind and solar
generation in mind. Yet renewables now represent a major share of
generation in some regions, particularly South Australia. They have
a different cost structure. Wind and solar have high capital costs but
effectively zero marginal costs; once the facility is built, the energy
produced is essentially free.
Given generators have an incentive to bid their marginal cost, when
there is more zero-marginal-cost generation in the market, there are
more periods when the wholesale price is very low or zero. During
these periods, all generators – including renewables – will struggle to
Grattan Institute 2017

recover their fixed costs.32 At present, low prices are less of a problem
for renewable generators because they receive revenue through the
RET when they generate.33 But the RET plateaus after 2020 (although
the CET will help, if it comes into effect).34
The result of this dynamic is shown in Figure 3.1 on the next page. As
intermittent zero-marginal-cost generation is added, generators can
only recover their costs if there are more high price events (and/or
higher high price events) to counteract times when there are low, or
even negative, prices. This will lead to greater price volatility.
South Australia, where wind accounts for more than 40 per cent of the
electricity generated, illustrates this dynamic. Very low and very high
prices are far more frequent there than in states with less intermittent
generation (see Figure 3.2 on page 18).
Price volatility is an important feature of an efficient market, because
high prices provide an incentive for new investment. But extreme
price volatility increases the risks and associated costs for all market
participants. And these risks and costs need to be managed if new
generation is to be built. Increased price volatility could be challenging
for three reasons:
1. Higher and more frequent price spikes may prove too risky for
investors, retailers, consumers and/or governments;
2. There may be too few contracting opportunities to manage risk
and bring on new supply; and/or
32. Riesz and MacGill (2013).
33. Also some state governments are providing – or proposing to provide – contracts
to renewables that guarantee revenue, regardless of the wholesale market price.
34. The RET peaks in 2020, but certificates to meet the 2020 target must continue to
be surrendered until 2030 when the scheme will fully close.
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3. Demand may prove to be insufficiently flexible to ensure resource
adequacy.
3.2

High prices can mean unacceptable risks

The price volatility created by high proportions of zero-marginal-cost
electricity may be unacceptable to investors, retailers, consumers,
and governments.35 High volatility in spot market prices and therefore
in revenue will make financiers nervous if a large proportion of a
generators’ revenue relies on unpredictable periods of high pricing.
Wholesale electricity markets usually have imposed price floors and
caps to protect participants against extreme risks. The Market Price
Cap (MPC) is the key regulatory mechanism designed to ensure that
prices can get high enough to attract new investment, but not so high
as to hurt consumers (through abuse of monopoly market power in
times of scarcity).36
If the price cap is set too low, new investment may be deterred because
there may not be sufficient revenue in the market for generators to
recover their fixed costs. The MPC in Australia, now $14,200 per
megawatt hour, is considered high by international standards (see
Table 3.1 on page 19).37 A high MPC means greater price volatility.

Figure 3.1: More reliance on intermittent renewables means more price
volatility
Price

Other generators
increase prices when
intermittent renewables
are unavailable

LRMC
Normal
volatility

SRMC

Intermittent renewables
depress prices when available

Time
Notes: LRMC = long-run marginal cost; SRMC = short-run marginal cost.
Source: Grattan analysis.

As the share of intermittent renewables in the market increases,
prices may need to go even higher and the price cap may need to be
increased. A 2016 study modelled an extreme scenario of 100 per
cent renewables and no demand response. It estimated a price cap

35. Nelson (2016); and AESO (2016).
36. The MPC is set by the AEMC’s Reliability Panel, at a level deemed sufficient
to deliver the investment in generation capacity needed to ensure the NEM’s
‘reliability standard’ is met (AEMC (2017a)).
37. CIGRE Working Group (2016).
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of between $60,000 to $80,000 per megawatt hour would be required
to ensure sufficient revenue in the market.38

Figure 3.2: Price volatility is increasing in South Australia
Frequency of prices below $0 or above $300 per megawatt hour by financial
year

Any proposal to raise the price cap substantially is likely to meet community and political resistance. Even though a higher price cap may
ultimately be best for consumers,39 politicians are likely to intervene,
as demonstrated by their reaction to high price events in July 2016 and
since.40
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Above $300
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QLD
NSW

That would be dangerous. If politicians prevent the price cap from
increasing sufficiently, they will create a ‘missing money problem’:
insufficient revenue available in the market leading to under-recovery
of fixed costs and under-investment.41 At this point there would be a
resource adequacy problem, unless governments reform the market or
raise the price cap.

3.3

400
Below $0

SA

200

There may not be enough contracting opportunities

As price volatility increases, the need to hedge risk and the cost of
hedging will also increase. A robust energy-only market encourages
a variety of voluntary contracts to reflect the different risk preferences of
market participants.42 Different contract lengths suit different parties. If
there is not enough risk trading (‘liquidity’) to suit all parties, this could
discourage investment, posing a threat to the energy-only market.43

VIC

0

0

VIC
NSW
QLD
2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17

Source: Grattan analysis of price and demand data, 2010-11 to 2016-17, requested
from AEMO.

38. Riesz et al. (2016).
39. Compared to a new mechanism to compensate generators in addition to the
energy-only market.
40. Wood et al. (2017a); and Wood et al. (2016a).
41. Joskow (2006); and Joskow (2008).
42. Hogan (2005, p. 8); and Yarrow and Decker (2014, p. 3).
43. e.g. Maere d’Aertrycke et al. (2017) and Helm (2017, p. 224): ‘energy-only
markets have failed to provide deep, liquid and transparent trading to hedge risk’.
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Opportunities to hedge risk in the short-term are particularly critical
for small retailers.44 Long-term (5 years +) contracting opportunities
are particularly important for new generation, given the time it takes to
build new generation and then recoup those costs in the market over
time. New, fixed-cost generation and storage may look to sign longterm contracts before commitment.
But the market may not provide the conditions for sufficient contracting
due to:
∙ Increased vertical integration limiting the parties available to enter
into contracts;
∙ Increased penetration of intermittent generators that do not
currently provide full risk coverage;
∙ Customer switching limiting the ability of retailers to enter into
long-term contracts; and
∙ Policy uncertainty making parties on both sides reluctant to enter
into long-term contracts.

If businesses need to reduce their risk in the market, rather than
contract, they may opt to purchase their own generation. Businesses
that operate in both the retail and wholesale markets are ‘vertically
integrated’: the retail side of the business can protect the generation
side and vice versa. Some people argue that ‘the days of the retail only
business are numbered’.45 Vertically integrated ‘gentailers’ effectively
hedge with themselves (at least in part), reducing the availability of
contracts for other market participants.
44. Insufficient opportunities to hedge led to a small retailer in NSW going bust in
2007 when faced with spot market payments that exceeded its financial capacity.
Queensland experienced times of insufficient hedging between 2000-2005, but
because the retailers were state-owned, they had the backing of the Queensland
Treasury and were able to manage, see Simshauser et al. (2010, p. 14).
45. Potter (2017); and Simshauser (2017).
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Table 3.1: Price caps in energy-only markets
Jurisdiction

Market price cap ($AUD/MWh)

Alberta
Singapore
North-western Europe
Texas
Australia
New Zealand

$1,010
$4,185
$4,410
$11,340
$14,200
$9,400-$18,800*

Notes: *New Zealand’s scarcity pricing range only applies when load-shedding has
been triggered because of a supply shortfall. All price caps are set relative to reliability
standards, which differ between electricity systems.
Source: Grattan analysis of market operator information.

Intermittent renewable generators cannot provide retailers with full
risk coverage because they cannot be sure they will be able to supply
energy during high price events. Given that investment in intermittent
renewables is usually backed by long-term power purchase agreements
(PPAs) under the RET, additional hedging contracts are not needed.
Without the RET, new intermittent renewables might choose to have
some firm back-up capacity, so they can participate more fully in the
contracts market.46 The low hedging activity in South Australia may be
explained by the vertical integration of the largest market participants,
combined with the rise of intermittent renewables (see Figure 3.3 on
the following page).47

46. Finkel’s ‘Generator Reliability Obligation’ should partially remedy this because it
will require new intermittent generators in regions that already have a high share
of intermittent generation to have some firm back-up supply. Those generators
may therefore be able to enter contracts.
47. The most recent data show the share of trading between regions to be roughly one
third each for Victoria, Queensland and NSW, while South Australia represented
only 1 per cent of traded volume (AFMA (2016, p. 13)). Energy users in South
Australia also report problems with contract availability (Finkel (2017, p. 81)).
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While retailers are likely to need short-term hedging contracts, they
may be reluctant to enter into long-term contracts. In a recent survey,
some retailers commented that their contracts with generators have
shortened because their large-customer contracts are shortening.48
Customers are requesting shorter contracts because they expect
wholesale prices will decrease soon.49 A separate analysis shows
the length of commercial and industrial consumers’ retail contracts
has declined over the past decade and is now less than two years
on average.50 The market has a problem if consumers want shorter
contracts in response to high prices, but long-term contracts are
needed to bring in new supply.

Figure 3.3: Trading activity is lower in South Australia and may be in
decline across the board
Volume of electricity traded as a share of regional consumption
300%
QLD
NSW
VIC
SA
250%

200%

150%

A lack of long-term contracting may be limiting new investment in the
NEM. Most electricity is contracted for less than one year (Figure 3.4
on the next page).
Policy uncertainty also reduces the ability of parties to enter into
long-term contracts. The RET encouraged retailers to enter into PPAs
with new renewable energy generators.51 But the RET incentive is now
drying up and policy uncertainty is reducing companies’ willingness to
sign long-term PPAs.52
Government contracts have underpinned recent investments in renewable energy and storage.53 The only recent private contract to increase
48.
49.
50.
51.
52.
53.

100%

50%
2003/04

2014/15

0%
Notes: Data only available up to 2014-15. AFMA reporting changed from 2015-16, with
previous data based on a survey that has now been discontinued.
Sources: Grattan analysis of AFMA (2015) and AER (2017e).

AEMC (2017c, p. 60).
Ibid. (p. 60).
Simshauser (2017).
Anderson et al. (2007).
Office of the Chief Economist (2015, p. 20); and Abernethy (2017).
The ACT Government has backed a series of renewable energy investments
through 20-year contracts (ACT Government (2016)). The South Australian
Government recently announced a new solar thermal power plant in Port Augusta
backed by a 20-year government contract (ABC (2017b)) and has also awarded
a tender to Tesla to build a large-scale battery facility (Harmsen and McMahon
(2017)). And the Victorian and Queensland Governments have just announced
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supply was the deal struck between Origin Energy and Engie to bring
Pelican Point power station in South Australia back online.54

Figure 3.4: Most electricity is contracted for less than a year
Per cent of megawatt hours under contracts of 1 year or less
100

It is not clear if incentives are sufficient for retailers and large consumers to enter into long-term contracts with new generation. It is
clear that climate change policy remains a major uncertainty for all
players.55 Price volatility may promote short-term trading, particularly
cap contracts,56 but may deter parties from entering into long-term
contracts because of uncertainty about future prices.
Overall, it is hard to tell if contracting is sufficient to enable new investment. The extent of long-term contracting is unclear because ASX
products are only available up to three-to-four years ahead and there
is no visibility of direct bilateral agreements.57 The Finkel blueprint
recommends monitoring the price and availability of long-term retail
contracts in an annual Health of the NEM report. This would enhance
public knowledge of contracting behaviour in the energy sector.58

75
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0

3.4

Demand is largely inflexible

Energy-only markets rely on having some flexible demand to manage
price volatility and ensure resource adequacy.59 Large consumers can
reduce their exposure to extreme prices by reducing their demand at
peak times. With active ‘demand response’, only those consumers that

54.
55.
56.

57.
58.
59.

2010-11

2011-12

2012-13

2013-14

2014-15

Notes: Data only available up to 2014-15. AFMA reporting changed in 2016.
Source: AFMA (2015).

tenders for large-scale renewable generation and storage (Environment Victoria
(2017) and Queensland Government (2017)).
Macdonald-Smith (2017a).
Simshauser (2017).
In a world of greater price volatility, we may see an increase in cap contracts.
Under cap contracts, the retailer pays the generator a specified price to reduce
the retailer’s exposure to high price events (usually over $300 per megawatt hour).
AFMA has not published OTC contract volumes since 2014-15.
Finkel (2017, pp. 140–141).
‘Suppose electricity markets did not suffer from demand-side flaws . . . then, the
market would be perfectly reliable’ (Cramton et al. (2013)).
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place a very high value on reliability are exposed to the high prices.60
Paying consumers to temporarily reduce demand during times of tight
supply can reduce the total amount of generation that needs to be built,
reducing system costs for everyone.
61

But most demand for electricity is currently inflexible. A lack of
cost-reflective pricing means most consumers are shielded from
the real costs associated with their patterns of electricity use. Few
households have the interest or time to respond to real-time electricity
price signals.62 But there are signs of increasing responsiveness.
Public notification of a critical peak period during the February 2017
heatwave appears to have been effective in reducing electricity use.63
And AEMO and ARENA are trialling a scheme in which consumers
receive incentive payments to be on standby in emergencies or peak
demand days. Those who reduce their electricity use temporarily, if
called on by AEMO, will receive a further compensation payment.64
A more structural approach, where consumers’ high-energy appliances
are managed centrally in exchange for a reduced tariff, may be more
attractive to consumers.65 Such schemes should be more widely
available, because without some flexible demand in the system it is
hard for energy-only markets to ensure resource adequacy during rare
and extreme demand peaks.

60. Riesz and MacGill (2013): ‘[With demand-side participation] the aggregate
reliability standard implied by the MPC can gradually apply to a diminishing
proportion of the system. Eventually, with very comprehensive demand side
participation, it may be possible to remove the need to apply a regulated MPC.’
61. AEMO (2017b); CSIRO (2015); Fan and Hyndman (2011); and Reiss and White
(2005).
62. CSIRO (2015).
63. O’Kane (2017).
64. AEMO (2017f).
65. CSIRO (2015).
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3.5

Can the NEM survive the transition?

The NEM will be put to the test over the coming decade.
An increasing share of intermittent, zero-marginal-cost generation
creates new risks in an energy-only market. There will be more periods
of very low prices when zero-marginal-cost generation is available,
and very high prices at other times when other generators attempt
to recover their costs. This price volatility is necessary to avoid the
‘missing money problem’, but the price volatility itself increases risks
and costs for all market participants.
Price volatility will increase the need for hedging and bilateral contracts.
In particular, long-term contracts will be needed to provide financial
backing to new generation as spot price outcomes become less certain. At the moment, only governments are signing long-term contracts.
An end to the decade-long instability in climate change policy would
help enable market participants to do these deals themselves.
More contracting would ensure resource adequacy can be delivered
within the existing market structure. But there are other uncertainties
too. Retailers and large consumers may not be willing to enter into
long-term contracts to bring in new supply, given uncertainty about their
future electricity needs and cheaper technologies on the horizon.
For the energy-only market to deliver resource adequacy through
the transition, Australian governments will need to allow the market
price cap to increase, as required, and market participants will need to
manage the associated risks and costs through contracting – including
providing the long-term contracts needed to back new generation.
Market participants will also need to source more flexible demand, to
reduce the total amount of generation that needs to be built and ensure
resource adequacy during times of tight supply.
22
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Market participants will have to respond in the next year or so to restore
confidence in the existing market structure. With five years until the
next major power station is expected to retire, there is still time.66
If these conditions cannot be met, then governments will need to
find alternative mechanisms that ensure sufficient and appropriate
generation is built. Early warning signs that the market may no longer
be able to deliver new investment include a rising imbalance between
exit and entry in the market, wholesale prices regularly hitting the price
cap, demand inflexibility, and lack of availability of long-term contracts.
The next chapter warns governments against certain kinds of responses to supply risks. Chapter 5 assesses alternative market models
that would ensure resource adequacy. The final chapter details what
governments should do now.

66. At least 2,000 megawatts of coal-fired power in NSW is expected to be retired in
2022 when Liddell power station is due to shut.
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4

Governments might intervene regardless

More summers where supply is tight, and more projected shortages
in electricity generation, may tempt politicians to conclude that the
market is broken and intervene. Governments fear that if they do not
act when there is sign of a shortfall in generation capacity, there will be
widespread blackouts. But market participants may respond with new
investment, demand-side measures may reduce peak demand, and/or
the forecast itself may change before the shortfall eventuates. Even if
a feared shortfall does eventuate, there are mechanisms available to
prevent the worst from happening.
Nonetheless, governments and the public need greater assurance. A
more robust and comprehensive monitoring of resource adequacy in
the NEM is required, including a trigger point for intervention. If intervention is required, governments should not invest directly. Instead,
intervention should be in the form of a market redesign, triggered by the
Energy Security Board, not by governments.67
Predictions of shortages in the medium-term have prompted other
jurisdictions, including the UK and France, to redesign their electricity
markets (see Box 1 on the following page).
4.1

Current forecasts are for industry, not governments

AEMO publishes an annual Electricity Statement of Opportunities
(ESOO) that identifies potential capacity shortfalls over a 10-year
period. The purpose of the document is to provide information to
industry, not a trigger point for politicians to intervene.
67. The Energy Security Board (ESB) was established in August 2017 to provide
whole of system oversight for energy security and reliability. The ESB comprises
an independent Chair and Deputy Chair, plus the heads of the AEMC, Australian
Energy Regulator and AEMO.
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The ESOO is quite variable (see Figure 4.1 on page 26) – one ESOO
can show a shortfall is 10 years away and the next can show it is only
two years away. This happens when a large amount of capacity is
removed from the system, or when demand and weather forecasts
change substantially. New generation can take years to build, so it is
understandable that politicians may rush to intervene in this situation.
However, there are many ways that market participants can respond
that would be more efficient and effective.
In the past, when the ESOO has projected a shortfall, the market has
responded or other circumstances have changed after the forecasts
were issued such that additional supply was no longer needed. Expectations for demand may be revised down, a new generator may be built,
or market participants might bring back mothballed generation capacity
as a temporary measure to meet the shortfall.
The ESOO plays an important role in signalling the need for new
investment or other actions from industry. But it does not provide
governments and the public with reassurance about how shortfalls will
be met.
4.1.1

What a projected shortfall really means

The ESOO points to a potential shortfall when there is a risk that the
NEM’s reliability standard will be breached. The reliability standard sets
the expectation that demand will be met 99.998 per cent of the time,
meaning that electricity supply can be at risk for only about 11 minutes
per year per region, on average. The forecast identifies a potential
shortfall if electricity supply in any region is at risk for longer than this.
The impact may be very small or very large depending on the exact
nature and length of a particular shortfall.
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Box 1: Why other countries have moved away from energy-only markets
In general, governments that have moved away from energy-only
markets have done so not because the market has broken, but because they fear the market will break.a The main triggers have been
the ‘missing money problem’, a changing supply mix, and forecasts of
potential shortages.

operator, AESO, concluded there may not be sufficient investment in
non-renewable generation. AESO tested whether raising the market
price cap from USD$1,000 to $5,000 would help, and concluded that
although this would provide enough revenue, the price volatility would
create unacceptable risk for consumers.e

Missing money and the changing supply mix

Forecasts of capacity shortages

The UK introduced a capacity market in 2014 as part of wider reforms
to maintain reliability while decarbonising the UK’s electricity supply.
Older, polluting power stations were closing while demand increased.b
A capacity market was introduced as an incentive for investment,
specifically to counter the ‘missing money problem’: ‘There is a significant risk that the market will no longer deliver an adequate level
of security of electricity supply as it has done historically, principally
because potential revenues in the energy-only market may no longer
incentivise sufficient investment in capacity.’ c

The UK and France cited looming shortages as a rationale for abandoning energy-only markets.

It was estimated that the existing market price cap of £1,000 would
need to be raised to £17,000 to avoid the ‘missing money problem’.
This was considered unacceptably high and a capacity market was
preferred because it is less risky for investors than scarcity pricing.d
Alberta also identified missing money and the changing supply mix
as drivers of its 2016 decision to move away from an energy-only
market. After interviewing investors and lenders, Alberta’s market
a.
b.
c.
d.
e.
f.

The UK concluded that in the absence of a capacity mechanism,
shortfalls would begin within a decade. France introduced a capacity
mechanism because medium-term forecasts showed shortfalls. Peak
demand is growing much more quickly than average demand in France.
Texas considered introducing a capacity mechanism when forecasts
showed shortfalls, but decided against when peak demand began to fall
and new forecasts showed resource adequacy would be met, largely
through existing supply.
Poland introduced a strategic reserve mechanism after forecasts
showed short-term resource adequacy was at risk. But the shortages
were caused in part by government regulation to decommission plants
that did not meet environmental regulations, rather than the market
failing to provide the necessary generation.f

CIGRE Working Group (2016).
Ofgem (2017); and DECC (2014a).
DECC (2014b, p. 1).
Ibid. (p. 59).
AESO (2016).
CIGRE Working Group (2016).
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The likelihood of a shortfall actually eventuating is sensitive to many
factors beyond the amount of generation available, including expectations for demand, temperatures and rainfall. Forecasts are appropriately conservative and may be revised down closer to the time.

Figure 4.1: Views about future shortages have changed very quickly
Number of years until a potential shortfall, by year of forecast

Forecasts of potential shortfalls provide an important signal to investors
to build new generation – they do not imply a market failure if there is
time for investors and/or other market participants to respond.

8

4.1.2

6

The consequences if a shortfall eventuates

Even if a feared shortfall does eventuate, the consequences, while uncomfortable, will not be as disastrous as the 2016 state-wide blackout
in South Australia.
First, the market operator has powers to bring on temporary supply
or demand response, if available, to prevent a supply shortfall.68 For
example, AEMO is using its powers this summer to procure up to 1,000
megawatts of additional generation capacity and demand response.69
Second, if that is not sufficient, temporary power restrictions may
be imposed on some consumers, where their power is reduced or
switched off for half an hour or so (‘load shedding’).
While no doubt inconvenient, this is a controlled situation. The blackout
last September, driven by extreme weather conditions, was not.
4.2

QLD

10 +
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VIC
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No shortfall
with measures
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Notes: Resource adequacy forecasts look up to 10 years ahead. A forecast identifies
a potential shortfall if the supply-demand balance within a region is tight enough that
the reliability standard can no longer be confidently met for that year. Emergency
measures are in place to avoid projected shortfalls in the coming summer, and no
shortfall is projected after 2017-18, see Table 1.1. Note the 2016 forecast reflects the
impact of Hazelwood’s retirement.
Sources: Grattan analysis of AEMO (2010b), AEMO (2011), AEMO (2012), AEMO
(2013), AEMO (2014), AEMO (2015), AEMO (2016b) and AEMO (2017b).

Governments need a more robust monitoring framework

The ESOO is not sufficient to provide the assurance politicians (and
the public) require in the current environment. After recent blackouts
68. Under the Reliability and Emergency Reserve Trader (RERT) mechanism, AEMO
can contract with generators and demand-response providers to be available if it
considers a capacity shortage to be imminent. See Wood et al. (2017a).
69. AEMO (2017d).
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and load shedding, politicians are nervous. And tight supply in the
market means that any further loss of generation could have a major
impact. While the NEM has coped to date with the loss of Hazelwood,
the sudden exit of another large power station could significantly reduce
resource adequacy.
AEMO should develop and lead a more comprehensive system
for monitoring resource adequacy in the NEM. This should aim to
improve information for market participants on when, where and what
types of new investment will be needed, as well as providing greater
reassurance to governments and the public about how future system
requirements will be met. AEMO’s 2017 Energy Supply Outlook, which
identified electricity and gas supply risks as well as responses already
underway to address the risks, suggests that AEMO recognises this
reassurance is needed.70
A more robust resource adequacy monitoring framework should
include:
∙ Monitoring the risks of an ageing generation fleet;
∙ Identifying future capability requirements (not just capacity); and
∙ Assessing distinct threat levels and the trigger for intervention.

4.2.1

Monitoring the risks of an ageing generation fleet

Australia’s coal fleet is ageing. Older power stations are more likely to
break down, particularly if maintenance is curtailed to reduce costs.
Equipment failure at an old power station can lead to the shut-down
of a plant because fixing or replacing equipment, such as a boiler,
is expensive. With a limited remaining lifetime in which to recoup

70. AEMO (2017a).
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additional capital costs, the owners may choose to close rather than
invest.71
AEMO needs to evaluate the risk of a major power station suddenly
closing. AEMO currently alerts market participants if there are insufficient reserves to cover the temporary loss of a major generator
in the short term (known as ‘lack of reserve’ conditions). But similar
assessments do not apply over the long term for when a generating
unit, or whole power station, is permanently taken out of the system.
In 2011 the Commonwealth Government commissioned analysis of
how the market would cope with the sudden closure of a major power
station in Victoria.72 The analysis found that the reliability standard
would be breached in Victoria, NSW and Queensland, although new
generation was expected to be built by the market within two years of
the power station’s closure, limiting any long-term resource adequacy
problems. Unfortunately no such assessment has happened since.
AEMO’s 2017 ESOO assesses the risks to resource adequacy arising
from the closure of Liddell. The risk of unsupplied energy in NSW
increases after the scheduled retirement of Liddell power station
in 2022 but the reliability standard is not expected to be breached.
However, major breaches would be expected if a second large power
station in NSW was to retire soon after Liddell.73
An electricity shock scenario – where a power station suddenly exits
the market – should be a regular component of a more comprehensive
monitoring of resource adequacy in the NEM.

71. For example, a $400 million investment was needed to ensure the continuing
safe and efficient operation of Hazelwood at the time of its closure. See Lazzaro
(2016).
72. DRET (2011).
73. AEMO (2017b).
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4.2.2

Identifying capability requirements, not just capacity

AEMO’s projections highlight expected supply and demand, but should
also identify expected capability needs, such as fast-start capacity or
the need for more providers of ancillary services. Better information on
future capability requirements, as well as capacity needs, may help to
prompt appropriate private investment.
For example, current rules require at least two synchronous generators
to be running at all times in South Australia. Even though additional
volume may not be required, the private sector may choose to invest in
new synchronous generation capacity given the specific need for this
type of generation.
AEMO’s recent investigation of dispatchable capability in the NEM
could form the basis of a more robust and comprehensive monitoring
of capacity and capabilities in the NEM.74
4.2.3

Assessing distinct levels of threat and the trigger point for
intervention

A more rigorous resource adequacy monitoring system should assess
three levels of threat:
∙ Resource adequacy under normal market conditions;
∙ Resource adequacy with AEMO interventions; and
∙ Resource adequacy under an electricity shock scenario.

The first part of the assessment would serve the same purpose as
the existing ESOO, but would provide more information on capability
requirements (as discussed in the previous section). It would identify
future capacity and capability needs, and provide a signal to the market
to bring on more generation, storage or demand response, as required.
74. AEMO (2017d).
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The second part of the assessment would identify whether the powers
and emergency mechanisms available to AEMO would be sufficient to
meet any expected shortfall.
The third part of the assessment would identify the ability of the system
to cope with the loss of a major power station. This ‘electricity shock
scenario’ should identify potentially at-risk power stations in each
region and assess the flow-on effects of a sudden closure for resource
adequacy across the NEM.
AEMO should alert the Energy Security Board when a predicted
shortfall warrants intervention. Some interventions will help while others
will make matters worse. The next section warns against certain types
of intervention. The following chapter outlines market-based options
that would help ensure resource adequacy.

4.3

How Governments should not respond

Governments may choose to intervene directly in the market to ensure
new generation comes on line. This risks further undermining resource
adequacy. Direct interventions such as governments investing in and
owning generation, or going to tender for new generation, artificially
lower prices in the wholesale market, reducing the incentive for the
private sector to invest and potentially forcing existing generation out
of the market. While direct intervention is unhelpful, governments have
other options (see Chapter 5).

4.3.1

Governments are prone to over-build and pick winners

When decisions about what to build and how much to build are in the
hands of governments, consumers often end up paying more. Governments are risk-averse, so are prone to over-build. And governments are
subject to political pressures that might lead them to ‘pick winners’.
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Over-building and picking winners will lock-in existing technologies to
the exclusion of cheaper, cleaner and more reliable solutions that may
emerge in future.
If governments do choose to take control of building new generation
then they must be prepared to back the full system – with significant
cost and risk. When some generators have government-backing, other
generators will seek government support too. This can be a slippery
slope to government supporting all generation, not just new capacity.
4.3.2

Direct government investment and ownership

In recent months, Australian state and federal governments have shown
a renewed willingness to directly invest in and own new generation. The
risk with government investment in generation is that it sets a precedent
and may deter private investors in future, which in turn could mean still
more government investment is needed to ensure resource adequacy.
The inevitable result is to transfer investment risk and costs from private
investors to consumers.75
The early signs suggest Australian governments are sleep-walking
into a centrally-planned and government-owned system. If renationalisation is the intention, this should be made explicit.
4.3.3

Government-backed new generation

generator pays the difference. Generally, the cost ends up with the
consumer.
For generators, the price they get for the electricity they produce is
guaranteed. Depending on the nature of the contract signed with
government, the generator’s exposure to risk in the wholesale market
can be virtually zero. If the price in the market is too low to ensure
sufficient revenues, the generator will make up the shortfall from
government payments. All the risk is taken by the government – and
that risk is then passed on to households and businesses.
The ACT Government has used 20-year CfDs in its renewable energy
reverse auctions. Renewable energy generators are selected based on
their Feed-in-Tariff (FiT) per megawatt hour bids. Payments are made
monthly in arrears – if the market value is below the FiT price, the ACT
electricity distributor, ActewAGL Distribution, will pay the generator
a top-up amount. If the market price is higher than the FiT amount,
ActewAGL Distribution will be paid the difference (with the savings
passed on to ACT consumers).76
Government-backed CfD arrangements ensure new generation enters
the market, but there are troubling flow-on effects for two reasons.
First, because governments are prepared to directly intervene in the
market, private investors will be deterred from building generation that
relies on spot market or contract payments from market participants.

Alternatively, governments may tender for new generation capacity.
Some state governments are doing this, primarily to support the
renewables industry, but with consequences for resource adequacy.
A popular payment model is Contract-for-Difference (CfD), where a
strike price for electricity is agreed in advance by both parties. If prices
in the wholesale market are below the strike price, government pays
the difference; if spot prices are higher than the strike price, the new

Second, because CfDs reduce prices in the market they could accelerate the closure of existing capacity. Under CfDs, generators can
bid into the market below their marginal cost, because their revenue
is effectively guaranteed. It doesn’t matter how much revenue they
make through the market, because their overall costs are covered by
the government contract. The result is that wholesale spot prices are
pushed lower than they would otherwise be in an efficient market. Low

75. Wood et al. (2017a).

76. ACT Government (2016).
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prices can force existing generation out of the market, making these
payments potentially detrimental to system capacity.77
The Federal Government has already raised the possibility of government support for new, dispatchable generation. AEMO was asked to
assess the need for ‘continuous dispatchable (baseload) generation’,
and to recommend how any such need might be addressed.78 Direct
government support via a reverse auction has not been ruled out.79
And the Prime Minister has been in discussions with AGL about
extending the life of Liddell.80 How the Federal Government chooses to
respond is critical to the integrity of the market, since direct government
support could begin a slide to re-nationalisation.
4.4

Don’t panic, do plan for the long-term

While governments should not invest directly, it is understandable that
they feel the need to act when there is the threat of the lights going
out. Rightly or wrongly, politicians get the blame for a blackout. Clear
guidelines for when intervention is required should provide reassurance
to politicians and the public.
If a decision is reached that the market can no longer deliver the
investment needed, the intervention should be in the form of a market
redesign. The critical assessment is whether the market will fail to
deliver adequate capacity, even with the Finkel blueprint implemented
in full. That decision should be made by the Energy Security Board,
not by governments. This will reassure market participants that market
rules will not change according to the political pressures of the times.
77. EC Working Group (2015).
78. Turnbull (2017). Note there is a contradiction of terms in ‘continuous dispatchable (baseload) generation’. Baseload generation is used continuously, but
dispatchable generation is typically used flexibly to meet demand peaks or balance
intermittent generation.
79. Turnbull (2017); and Murphy (2017).
80. Grattan (2017).
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A more robust and comprehensive monitoring of resource adequacy in
the NEM is required. Australia’s electricity market bodies are already
working towards this. AEMO’s 2017 ESOO, ESO, and advice to
government on dispatchable capability together provide more detailed
information than previous ESOOs.81 The AEMC’s Reliability Panel is
reviewing the reliability standard and its settings.82 And the AEMC is
investigating the effectiveness of the overarching reliability framework.83
We recommend AEMO publishes more detailed information on future
system requirements, including monitoring and assessing the risks of
an ageing generation fleet. When supply risks are identified, potential
market responses should also be identified. AEMO should assess
whether its existing powers and mechanisms will be sufficient to meet
any projected shortfall, in case the market fails to respond. Finally, if a
shortfall is forecast and existing mechanisms are insufficient to manage
the risk, then the Energy Security Board should decide if a redesign of
the market is warranted. Policy work on market redesign options should
start now. The costs and benefits of potential mechanisms to ensure
resource adequacy should be considered in the Australian context to
identify a best-fit model should the need arise.
AEMO’s recent advice to government recommends a mechanism be
in place by 2022.84 It is worth investigating a mechanism now, but the
final decision should not be made five years out. There is still time for
the market to respond. It would be better to continue monitoring the
market, while developing the best mechanism in parallel. Market-based
options to ensure resource adequacy are discussed in the next chapter.

81.
82.
83.
84.

AEMO (2017b); AEMO (2017a); and AEMO (2017d).
AEMC (2017d).
AEMC (2017b).
AEMO (2017d).
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5

What are the options?

There are a range of additional mechanisms that could be introduced
in the NEM to ensure resource adequacy if required. Options include
a centrally planned auction for capacity, a consumer capacity subscription, or an obligation on retailers to contract capacity for the market.
Each of these capacity mechanisms would provide additional incentives
for new investment and give greater certainty of supply.85
All the options have costs and risks for electricity consumers. Capacity
mechanisms typically result in substantial excess supply because
governments are risk averse and tend to over-build. In weighing up
the options, governments should seek to distance themselves from
decisions about how much capacity to procure. And they should keep
competitive pressure on market participants to develop cheaper,
cleaner and more reliable capacity in future.

Figure 5.1: All models have pros and cons, but only capacity markets
ensure sufficient generation is built

Policy
outcomes

Reliability mechanisms
Energy-only
market

Day-ahead
market

Strategic
reserves

Capacity
market
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Ultimately, the cost and complexity of capacity mechanisms means one
should only be introduced if other market reforms have been exhausted
and resource adequacy is genuinely at risk.

Flexibility through
the transition

✓

✓

?

?

5.1

Environmental
performance

Options should address long-term resource adequacy

In assessing options, policy makers should clearly distinguish between
mechanisms that provide incentives for supply to be made available
and mechanisms that ensure sufficient supply is built in the first place
(see Figure 5.1).

Depends on design

Notes: Costs are illustrative only. Capacity markets will typically cost more because
more capacity is procured (by design). Environmental performance refers to whether
the market model is capable of incorporating environmental policy objectives such as
emissions reduction.
Source: Grattan analysis.

The Finkel blueprint recommends investigating two new reliability
mechanisms for the NEM: a day-ahead market and a strategic reserve.86 These are primarily mechanisms to ensure sufficient supply is
made available on the day, rather than mechanisms to ensure sufficient
85. CIGRE Working Group (2016, p. 15).
86. Finkel (100 2017, p. 103).
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supply is built in the first place. These mechanisms are explained
further in Box 2 and Box 3, respectively, but this report is focused on
mechanisms to ensure sufficient supply is built.
A market for capacity is a competitive way of ensuring resource
adequacy. But capacity markets are no simple endeavour, and take
many different forms.
5.2

A capacity market to ensure resource adequacy

Capacity markets procure ‘capacity’ as a separate market product, and
operate in addition to the normal wholesale electricity market. ‘Capacity’ usually refers to a volume of electricity, but capacity mechanisms
can also be used to procure specific capabilities, such as fast-start
capacity, low-emissions capacity or demand response.
Capacity markets aim to ensure sufficient generation is built by
contracting generators to provide electricity at some fixed point several years in the future. Capacity markets pay generators for being
available, even if the electricity is ultimately not needed. The mere
availability of the generator makes the system more reliable, because
there is excess capacity to call on if other generators cannot supply.87
Payments for capacity should encourage investment in new generation.
Most generators will still require revenue from the wholesale and
derivative contract markets, but capacity payments offer an extra
revenue source and a guarantee to investors that they will get some
return.
Capacity markets operate all over the world, including in Western
Australia, the UK, and parts of Europe, the US and South America.88
There are many designs (see Box 4 and Appendix A).

Box 2: A day-ahead market is a short-term reliability measure
A day-ahead market is a form of forward market in which electricity, or the rights to electricity, are traded ahead of use.a A
day-ahead market operates alongside the real-time wholesale
market. Generators can access revenue from both: electricity is
sold in the day-ahead market and in the real-time market.
If generators cannot deliver the electricity they promised in the
day-ahead market, they must purchase replacement electricity in
the real-time market. This places an additional financial risk on
generators, encouraging them to ‘guarantee’ their bids through
back-up capacity or contracts with other generators, and may
therefore help to increase reserve capacity in the system.
Many electricity systems in the US and Europe have day-ahead
markets.b In general, prices in the day-ahead market are higher
than those in the real-time market. This is because purchasers
are willing to pay a risk premium on electricity in the day-ahead
market to avoid price shocks that might occur in the real-time
market.
A day-ahead market provides greater transparency on the
near-future availability of electricity generation. As a result, a
day-ahead market may help improve the short-term reliability of
the system. But, as with the energy-only market, a day-ahead
market does not eliminate questions about resource adequacy
in the long run.
a.
b.

Schubert et al. (2002).
e.g. PJM, ERCOT, California, NYISO, ISO-NE, Northeast, Midwest, Nord
Pool.

Three capacity procurement models could be considered for the NEM:
87. Cramton and Stoft (2005).
88. Bhagwat et al. (2016).
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∙ A centrally planned model where the market operator procures
capacity via auction, on behalf of consumers;
∙ A consumer-driven model that enables consumers to choose (and
pay for) the level of reliability they need via a capacity subscription;
or
∙ A retailer-focused model where reliability needs are determined
centrally and retailers are obliged to procure sufficient capacity on
behalf of their customers.

5.2.1

The centrally planned approach

The centrally planned approach gives government control over total
system capacity and enables system coordination and long-term
planning of capacity and capability needs. Capacity is procured via a
central auction.
This model is used in the UK and some US markets (see Appendix A).
The required amounts and types of capacity and the conditions of the
auction are determined centrally. Payments are made centrally and
pass through to consumers’ bills.
The market operator forecasts how much electricity the grid will need a
few years out (the peak demand), plus usually 15-20 per cent more (a
capacity margin).89
Typically, all generators bid to provide capacity to be available at a fixed
point in the future. The market operator estimates the needs of the
system over time and balances the capabilities and volume required
with the prices offered. Capacity auctions can take many different
forms, depending on their design (see Box 4 on the next page).

Box 3: Reserves do not solve resource adequacy
In some countries, governments have built strategic reserves –
generation capacity that is only to be used in emergencies. For
strategic reserves to work, there must be a clear distinction between ‘reserve’ generation and normal generation. If the lines are
blurred – for example if market participants believe governments
might use reserves regularly rather than only in emergenciesa –
then market participants may build less generation themselves,
undermining the end goal.
With strategic reserves, significant generation capacity is sitting
idle most of the time and governments can be tempted to slip it
into regular use. Australia’s RERT operates as a temporary rather
than permanent reserve mechanism to avoid this problem.
If used properly, a temporary or permanent reserve provides a
safety net, but does not address the resource adequacy of the
normal market. If used improperly, it could result in a ‘slippery
slope’ towards more and more generation being procured by the
market operator. There are other mechanisms better suited to this
outcome.
a.

As per AGL’s response to the South Australian Government proposal to build
a reserve gas generator, Macdonald-Smith (2017b).

The centrally planned approach, like government-backed generation, will shift investment risks and costs onto consumers, but a
89. Bowring (2013).
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well-designed capacity auction can minimise the shift. If the auction is
sufficiently competitive, market participants will have an incentive to bid
as low as possible to ensure they receive some capacity revenue rather
than none. Narrow specifications will reduce competitive pressure and
increase costs. The payment model is also critical and should be linked
to availability to dispatch, to ensure capacity payments actually improve
reliability.
5.2.2

Box 4: There are many possible capacity auction designs
Capacity auctions procure generation capacity to be available at a
fixed point, usually a few years away. Design variables include:a
∙ How much capacity is procured (e.g. demand forecast plus a
capacity margin, usually 15-20 per cent);

The consumer-driven approach

∙ What capabilities are needed (e.g. how much fast-start,
synchronous or low-emissions capacity is needed);

In theory, electricity consumers could drive capacity procurement, via a
capacity subscription model.90 In practice, this model is yet to be tested
in an electricity system, although it is widely used in other industries
such as telecommunications (where the zero-marginal-cost paradigm is
a major feature).
Under a capacity subscription model, retailers would offer customers
products with a choice of ‘on-demand’ or ‘as available’ power (or some
level of each). Customers would pay a subscription fee for the level
of ‘on-demand’ power they need, similar to an internet subscription or
phone plan where the customer chooses their download requirements.
The customer’s electricity use would either be limited to their capacity
subscription in times of scarcity, or they would pay an excess charge.91
Horizon Power is trialling a similar scheme for Western Australia, as a
fairer and more sustainable way of pricing electricity.92
Such a model would allow the different preferences of consumers
to emerge – for some consumers, reliability is paramount and they
would be willing to pay for a larger capacity subscription, while highly
price-conscious consumers could elect to buy more ‘as available’ power
and use less electricity when supply is scarce. Retailers would contract

∙ Lead time before delivery (e.g. 3 years, 5 years);
∙ When, how, and for how long, payment is made (e.g. in
advance or only on delivery);
∙ What penalties apply for non-delivery; and
∙ Whether capacity is procured regionally.

Auctions can be targeted to only part of the generation stock,
such as new generation only or specific technologies. But this
is risky for resource adequacy because of the flow-on effects to
the rest of the generation stock. For example, procuring only new
capacity could mean existing generation exits the market sooner.
Market-wide capacity mechanisms may be more appropriate for
addressing resource adequacy.
a.

CIGRE Working Group (2016).

90. CIGRE Working Group (2016).
91. Ibid.
92. Wood et al. (2015); and Horizon Power (2016).
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with generators to meet the reliability preferences of their customers.
Such contracts would provide the incentive and revenue to underpin
new generation capacity.
The theory may be attractive, but the evidence suggests most people
don’t want this level of choice. Most consumers have not changed their
electricity offer for more than five years and are either apathetic about
electricity prices and products, or find the market too confusing and
complex as it is.93
A survey of consumers’ likely responses to various electricity pricing
models found that consumers were particularly resistant to capacity
pricing, ‘on account of their greater novelty and complexity (hence,
perceived risk) and pervasive mistrust and rejection of the concept that
electricity should cost more depending upon demand’.94
A capacity subscription model would need to be very carefully designed
and communicated, but even then, there is a high likelihood that
consumers will not buy into such a model.
5.2.3

The middle ground: a capacity obligation on retailers

A middle-ground model would allow for central coordination of reliability
needs, while leaving it to the market to determine how these needs are
best met. The market operator would determine the expected level
of reliability, and retailers would be obliged to procure sufficient and
appropriate capacity to meet the reliability standard on behalf of their
consumers. California has had a retailer capacity obligation since 2006
and France recently introduced such a scheme, with pricing determined
by the market.95
93. AEMC (2016b); and CIGRE Working Group (2016).
94. CSIRO (2015).
95. CPUC (2017); and RTE (2017).
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A key difference between the Californian and French schemes is
whether peak demand is estimated in advance or assessed after-thefact. In California, the market operator forecasts peak demand for the
coming year, and retailers must procure sufficient capacity plus a 15
per cent reserve margin.96 In France, retailers must have sufficient
capacity under contract to meet their peak demand, with penalties
afterwards for those that procured less than was actually needed and
rewards for those that procured more.97
The accuracy of forecasts will still be an issue in determining the
required amount of capacity, but in the French model this decision
is decentralised, with retailers determining how much capacity and
what kinds of capacity they believe they need to cover their peak
demand. Leaving retailers rather than the market operator to procure
the capacity, reduces the problems of ‘picking winners’ and leaves room
for innovation in retail products that may enable consumer preferences
to be better met.
A key advantage of the retailer capacity obligation model is that it would
encourage both longer-term contracting and demand response. Retailers would need to enter into long-term contracts with new generators to
meet their capacity obligation. And retailers could reduce the amount of
capacity they need to procure by offering demand-response and energy
efficiency measures that help make electricity more affordable for their
customers.
If a capacity mechanism is introduced in the NEM it would likely be
because long-term contracting and/or demand response is lacking, so a
mechanism that addresses both these issues is preferable.

96. CPUC (2017).
97. RTE (2017).
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5.3

A capacity mechanism will not be easy

Introducing a capacity mechanism in the NEM directly addresses the
market failure to deliver resource adequacy. However, it is not a simple
add-on: it would require a major market redesign.
5.3.1

It will be complex

Every electricity system has its own specific issues and needs, and
the design of a capacity mechanism must take these into account.
There are many different real-world designs within the centrally planned
model and the retailer capacity obligation model (see Appendix A for
some examples). And the consumer-driven model is still untested in an
electricity system.
Characteristics of an electricity system, including the ‘peakiness’
of demand, the supply mix, generation fleet age, internal network
constraints, and interconnection, all affect the choice and design of a
capacity mechanism (among other things).98
For example, in the NEM, the network is not big enough for all registered capacity to be simultaneously run. This means at times generation capacity may be available yet unable to supply. Whether network
constraints are factored into capacity payments themselves or whether
network reforms need to accompany the introduction of a capacity
mechanism are issues that would need to be resolved in the specific
context of the NEM.
Capacity mechanisms take time to design and there is a risk of unintended consequences because of the design complexity. Most of
the mechanisms already in place have evolved after initial teething
problems.99
98. CIGRE Working Group (2016).
99. Ibid.
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To win political and popular support, any capacity mechanism – whose
primary purpose is to ensure resource adequacy – must also align
with other policy goals such as affordability and reducing emissions.
Australia will still need a credible, bipartisan emissions reduction policy,
with or without a capacity mechanism.
5.3.2

It will cost more

Capacity mechanisms have one big advantage over energy-only
markets: they offer peace of mind about future supply. But peace of
mind comes at a cost.
It is difficult to say how large this cost is because no two electricity
systems or capacity mechanisms are perfectly comparable. In Western
Australia, capacity was procured on the basis of expected demand
growth, but actual demand growth has been much lower. The resulting
capacity excess (above the system’s reserve capacity requirements)
adds more than $100 million a year to system costs.100
In an energy-only market, the cost of excess capacity is borne by
generators, but in systems with a capacity market, the cost is borne by
consumers. Figure 5.2 on the following page illustrates electricity costs
in a range of US markets, with capacity markets adding an extra 10-40
per cent on top of energy costs. These figures do not include the costs
of hedging,101 although the need for hedging is not eliminated by a
capacity market anyway. In theory, the presence of capacity payments
should push down prices in the wholesale market and reduce the
cost of hedging contracts.102 Yet energy costs appear to be higher in
systems with capacity markets (although we cannot know what those
100. WA Department of Finance (2016).
101. Hedging costs are not published, but we have previously estimated the cost of
hedging at about $15 per megawatt hour for retailers in Victoria (Wood et al.
(2017b)).
102. Cramton et al. (2013).
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costs would be without a capacity market). Even if capacity payments
reduce prices in the wholesale and contract markets, this is unlikely to
fully cover the cost of procuring excess supply.

Figure 5.2: Electricity costs in US electricity markets, with and without
capacity markets
Wholesale electricity prices (US$ per megawatt hour)
$80
Capacity

Governments are risk-averse (particularly those implementing a
capacity mechanism) so are likely to set reserve margins too high and
procure more capacity than necessary.103 Spain’s capacity mechanism
has led to severe oversupply and cost, with total system capacity
now more than double peak demand.104 Most capacity markets have
a 15-20 per cent reserve margin, with the costs ultimately borne by
consumers.105

$60

While more capacity is procured, this can never fully guarantee reliability. Capacity mechanisms rely heavily on forecasts (that tend to be
never quite right and often quite wrong).106 And blackouts still occur in
systems with excess capacity, because severe storms and technical
problems can prevent supply, irrespective of the amount of capacity.
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Capacity payments have obvious benefits for generators: they get
guaranteed revenue and their investment risks are reduced. Capacity
payments also offer some peace of mind to governments, which tend to
be held responsible if the lights go out. But for consumers, it is not clear
that the benefits of capacity payments outweigh the additional costs.107
Therefore, a capacity mechanism should only be introduced if other
market reforms – including the Finkel recommendations, demandresponse initiatives, and better information from AEMO about the
amount and type of new generation needed – have been exhausted
and resource adequacy is genuinely at risk.
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Notes: Market structure is not the only contributor to cost. Generation types, governance, and historical factors all affect wholesale electricity prices. a = Southwest
Power Pool (SPP), b = Texas (ERCOT), c = Midcontinent (MISO) average, d =
California (CAISO) which has a capacity obligation on retailers, e = Pennsylvania-New
Jersey-Maryland (PJM) average, f = New England (ISO-NE) hub, g = New York
(NYISO) average.
Sources: Grattan analysis of Potomac Economics (2016) and Potomac Economics
(2017).

103.
104.
105.
106.

Newbery and Grubb (2014).
Wynn and Julve (2016).
Bowring (2013).
e.g. Demand forecasts for the NEM in the late 2000s incorrectly predicted that
demand would continue to increase, leading to a costly over-build of network
infrastructure that consumers are still paying off today.
107. CIGRE Working Group (2016); Newbery and Grubb (2014); and Keay (2016).
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6

What governments should do

There is an increasing risk that the energy-only market will not deliver
the investment in generation needed to ensure resource adequacy
in the NEM. Policy uncertainty is impeding new investment. The first
priority must be to implement the Finkel blueprint to encourage new
investment.
But these improvements may not be sufficient. As the proportion of
zero-marginal-cost supply increases, there will be greater reliance on
the contract market to create revenue certainty for any new generation.
The expansion of this market – in particular an increase in long-term,
bilateral contracts – is by no means certain.
AEMO should develop a new system to monitor resource adequacy.
This should include a clear trigger point for market redesign. And the
Energy Security Board should begin designing a capacity mechanism
to ensure resource adequacy, so it is available should it be needed (see
Figure 6.1). If a mechanism is needed, a retailer capacity obligation
would be preferable because it promotes long-term contracting to support new investment and demand response to improve affordability, and
it lets market participants rather than governments decide how much
capacity is needed (and therefore is more likely to reflect consumer
preferences).
6.1

Figure 6.1: Recommendations
Now
No
1. Governments implement the Finkel blueprint

Resolve emissions
reduction mechanism for
the electricity sector

Yes
2. AEMO implements a new resource
adequacy monitoring system
Yes
3. ESB begins preliminary work on a retailer
capacity obligation
Is there a model that works with the NEM?
Ongoing

No

Consider another capacity
mechanism instead

Yes

4. AEMO and the ESB monitor the market
Have the criteria for intervention been met?

No

No further action
required

Yes
Introduce preferred capacity mechanism

Strengthen the existing market first

New investments will be needed in coming years, but there is still time
for investors to respond to market and policy signals.
Policy stability is fundamental to long-term resource adequacy. Without
policy stability no one will invest, regardless of whether energy-only
markets can provide the right signals for investment. We reiterate a
key recommendation of previous Grattan Institute reports: the Federal
Grattan Institute 2017
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Government needs to produce ‘a credible plan for emissions reduction
with a clear price signal for the electricity sector’.108
To this end, governments should implement all the Finkel recommendations as soon as possible, including the Clean Energy Target (CET).
While we have not recommended a CET in previous reports,109 it is a
mechanism that could secure political support and, if well-designed,
could provide policy stability and a credible path to reducing emissions
in the electricity sector. The design of the CET should seek to boost
private contracting to bring in new generation and storage.

6.2

Implement a new monitoring system

Resource adequacy in the NEM needs to be monitored more robustly
and comprehensively. AEMO should publish more detailed information
on future system requirements, including:
∙ The risks of an ageing generation fleet;
∙ Future capability requirements, not just capacity; and
∙ A trigger point for intervention.

The Finkel blueprint will significantly strengthen existing market signals
for investment and reliability (see Box 5 on the following page). The
Finkel panel did not recommend an additional investment signal, such
as a capacity market, at this time: ‘Given the more immediate nature
of the reliability concerns facing the NEM, as well as the adequacy of
other policy reforms available, the Panel does not believe a move to a
competitive capacity market to be appropriate at this time.’ 110
If the Finkel recommendations receive bipartisan backing, businesses
will have greater certainty on government policy. Policy stability,
including a credible emissions reduction mechanism, may be sufficient
to enable new investments to be made.
Recent initiatives to encourage demand response, such as the AEMO
and ARENA demand response trial and the AER’s demand management incentive scheme for distribution businesses, are further positive
steps towards improving resource adequacy.111

108.
109.
110.
111.

Wood et al. (2017a); Wood et al. (2016a); and Wood et al. (2016b).
Wood et al. (2016b).
Finkel (2017, p. 85).
AEMO (2017f); and AER (2016).
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When supply risks are identified, potential market responses should
also be identified. AEMO should assess whether its existing powers
and mechanisms will be sufficient to meet any projected shortfall,
in case the market fails to respond. Finally, if a shortfall is forecast,
and existing mechanisms are insufficient to manage the risk, then
AEMO should be clear about when the predicted shortfall warrants
intervention.
The scheduled retirement of Liddell in 2022 looks likely to be the next
critical decision point. It is important that the decision on whether to
intervene is taken by the Energy Security Board and not politicians.
If intervention is required, it should be in the form of a market-wide
capacity mechanism to ensure resource adequacy.

6.3

Begin preliminary work on a retailer capacity obligation

Preliminary policy work on a potential capacity mechanism should start
now. Potential interventions should be developed in conjunction with
market participants. And they should be developed before they are
needed. It will take time to develop new markets that enhance resource
adequacy. In the UK, for example, the decision to introduce a capacity
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Box 5: The Finkel recommendations will strengthen the NEM
The Finkel blueprint brings together new and old ideas into a single
package to improve reliability and security in the NEM.a A few of the
key ideas are highlighted here, but all 50 recommendations contribute
to the goal and should be implemented.
The ‘orderly transition’ package
As discussed in Chapter 1, Finkel’s ‘orderly transition’ package is
critical to ensuring resource adequacy in the NEM. With bipartisan
support, the package would provide a clear signal to investors about
how and when emissions reductions will be achieved in the electricity
sector, and give good notice of generator closures so that replacement
investments can be made in time.
Investigating a day-ahead market
Finkel recommends assessing the suitability of a day-ahead market
for the NEM. A day-ahead market in addition to the current real-time
market would mean capacity and security needs are scheduled the
day before, providing more warning of potential problems with supply
availability on the day. As a result, a day-ahead market may help
improve the NEM’s short-term reliability.
Boosting strategic reserves
Finkel recommends that the AEMC assess the need for a strategic
reserve. The AEMC may decide that the existing RERT is sufficient,

or that Australia needs a permanent (rather than temporary) strategic
reserve. This would mean putting some existing or new generation on
permanent standby.
Strengthening AEMO’s emergency powers
Finkel recommends that AEMO have the power to enter into commercial arrangements to have gas generation on standby in emergency
situations. This would give AEMO more options to manage times when
supply is expected to be tight.
New performance requirements and reliability obligations
New performance requirements for generators and transmission
network service providers should help improve availability of supply
and manage security risks when something in the system breaks.
Finkel also recommends a Generator Reliability Obligation, requiring
new intermittent generators to provide some firm back-up capacity in
regions that already have a high share of intermittent generation. This
obligation would effectively limit the amount of intermittent generation
allowed in a specified region. It will be up to AEMO to determine how
much is too much for the system to cope with. The obligation may
act as a barrier to entry in regions with a high share of intermittent
generation, but may also help to spread new intermittent generation
across the NEM.

a. Finkel (2017).
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mechanism was taken in 2011,112 the first auction was held in 2014, but
the first payments for capacity will not be made until 2018.113
This report canvasses several options, including a central capacity
auction, a consumer capacity subscription model and a retailer capacity
obligation. Any new mechanism should address judged failures in the
existing market. Our work identifies insufficient long-term contracting
to bring in new supply and/or inadequate demand response as the two
areas where the NEM is most likely to fail.
If a new mechanism is needed, the preferred model would be one that
helps boost both long-term contracting activity and demand response.
That model is the retailer capacity obligation, because it:
∙ Directly addresses a failing in the market by obliging retailers to
contract for capacity to meet their peak demand;
∙ Leaves it to the market to determine what types of capacity are
required, how much is needed, and at what price;
∙ Encourages retailers to reflect consumer preferences; and
∙ Allows retailers to contract for demand response if that is the most
cost-effective approach.

Retailers will be able to identify consumer needs and least-cost generation, storage and demand-response solutions, better than a central
process, be that Contract-for-Difference arrangements or a capacity
auction. Consumer engagement in the market is not yet sufficient to
ensure resource adequacy through a consumer-driven model.
It should be stressed that any form of capacity mechanism has risks
and costs. The design of a retailer capacity obligation will be complex,
112. DECC (2011).
113. Payments to demand-side responders began in 2016 as part of the transition to a
full capacity market from October 2018, see Engie (2016).
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as with any capacity mechanism (see Appendix A for specific examples). Retailers will need to be able to trade capacity as customers
move around. And capacity requirements will need to evolve over
time, as expected demand changes, while still enabling long-term
contracting.
It will also be important to understand the likely flow-on effects of
a retailer capacity obligation, particularly its likely impacts on the
wholesale, retail and derivative contract markets. For example, it may
benefit vertically integrated retailers who own generation and, if so,
could lead to greater market concentration.
6.4

Be ready: monitor signs of trouble

More contracting between market participants and more flexible demand would ensure resource adequacy without the need for a market
redesign. But AEMO and the Energy Security Board should monitor
the situation closely in case the market fails to deliver sufficient and
appropriate generation in the next few years.
Early warning signs that the market may no longer be able to deliver
new investment include a rising imbalance between exit and entry in
the market, wholesale prices regularly hitting the price cap, demand
inflexibility, and lack of availability of long-term contracts.
Governments must be ready for a capacity mechanism to be implemented if AEMO’s new monitoring system identifies a significant
threat to resource adequacy and it is unlikely that the market and/or
emergency mechanisms will cover supply shortfalls.
Introducing a capacity mechanism would not avert the need for other
market reforms. Any form of capacity mechanism would need to be
accompanied by a stable emissions reduction policy to ensure that
the capacity purchased helped Australia meet its emissions reduction
commitments.
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Appendix A: International examples of market-wide capacity mechanisms
This appendix is not intended to be comprehensive, but rather illustrative of different designs and approaches.

face a heavy penalty of around AUD$90,000 per megawatt below what
they needed.115

A.1

A.1.2

A.1.1

Capacity obligation on retailers
France

With peak demand growing much more quickly than average demand,
and medium-term forecasts suggesting the potential for shortages,
France decided to introduce a capacity mechanism.114 It began operation this year.
Retailers are obliged to purchase capacity certificates to cover their
demand – with total system need based on actual peak demand
(assessed after the fact) rather than a capacity volume target. The
market operator publishes estimated capacity requirements every year
in the lead-up to delivery, but the key measure is the level of demand
during peak periods in the delivery year.
Retailers are unlikely to be able to precisely predict their demand,
so they have an incentive to purchase extra capacity certificates and
organise demand response. Any extra capacity they contribute to
the system is paid for at the market value, while insufficient capacity
certificates means a penalty.
If retailers in aggregate surrender enough capacity certificates to
meet the total system need then there is a rebalancing afterwards
between those who procured more capacity than they needed and
those who procured less. If retailers in aggregate do not surrender
enough capacity certificates to meet the total system need then those
retailers who over-procured still get paid, but those who under-procured
114. CIGRE Working Group (2016, p. 78).
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California

California introduced a Resource Adequacy (RA) program after multiple
large-scale blackouts and the collapse of one of the state’s largest
energy companies in 2001. Under the program, the market operator
forecasts peak demand for the coming year and retailers are obliged to
procure sufficient capacity to meet their peak load, plus a 15 per cent
reserve margin. Three types of capacity obligation are set: (1) capacity
to meet system peak demand; (2) capacity to meet local peak demand;
and (3) flexible capacity to manage contingencies.116
A.2

Central capacity auctions

A.2.1

PJM

PJM, a network covering all or part of 13 states in north-eastern US,
has a well-developed and complex capacity market. The first capacity
auction takes place three years from delivery, and is mandatory for
generators, including wind and solar.117 The auction aims to secure a
16.5 per cent reserve margin (or 116.5 per cent of forecast demand).
Incremental auctions follow in each succeeding year, which enables
generators to trade capacity if their circumstances have changed.118
Generators must bid into the energy market to receive revenues for
their capacity contracts. Electricity does not have to be dispatched; it
115.
116.
117.
118.

RTE (2014).
CPUC (2017).
PJM (2016).
Bowring (2013).
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merely needs to be bid into the market. Generators are paid weekly, for
the week after the capacity was delivered or made available.

clears four years from the delivery date, with a second capacity auction
about six months from delivery.122

PJM also has a ‘capacity performance’ mechanism, as a side product
to its capacity market. At the moment, only synchronous generators
can bid for capacity performance contracts. Successful bidders can
then be called on to provide power during extreme conditions or
potential shortages, estimated to cover about 30 hours a year. If they
cannot provide, they are penalised.119

Generators receive payments each month, provided their contracted
capacity was available. If only part of their contracted capacity was
available, they get paid only for that part.123

Finally, PJM has a Reliability Must Run (RMR) mechanism. RMR
generators are soon-to-be retired, but the operator requests the owners
to keep them in operation as an emergency unit, normally for a short
period until other generators can come online.
A.2.2

Britain

Britain introduced a capacity market in 2014, as part of wider reforms
to maintain reliability while decarbonising the UK’s electricity supply.120
The UK Government identified a ‘risk to security of electricity supplies
in the future, as around a fifth of existing capacity is expected to close
over the next decade and more intermittent (wind) and less flexible
(nuclear) generation is built to replace it. These changes to our market
could lead to under-investment and uncomfortably low levels of reliable
capacity. If we don’t act, a central scenario we have modelled suggests
that in some years we could see blackouts affecting up to 2.5 million
homes’.121
Britain has run its first three auctions, but has not yet reached the first
delivery year of the first capacity auction. The main capacity auction
119. Kolo (2016).
120. Orme (2016).
121. DECC (2012).
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The capacity market has recently been adjusted in response to problems that became evident during the first auctions. One change is
designed to reduce the number of speculative projects entering the
market, by increasing penalties for not delivering contracted capacity.
A second change is designed to reduce the proportion of funds going
to existing generation that would probably have stayed online even
without capacity payments.124 Existing generators are now ‘price takers’
– they are automatically offered one-year contracts at a set price (or the
clearing price if it is lower than the set price) if their bid is successful.
New generators and demand-response providers are ‘price makers’
that can bid above the price-taker threshold.125 New generators can
now bid for 15-year contracts.
A.2.3

Ireland

Ireland’s Single Electricity Market (SEM) had a capacity mechanism
when it began in 2007. Ireland recently reviewed its electricity market
model and decided to introduce a new capacity mechanism, replacing
the current one.
The current model is a fixed payment for participants offering generation capacity in the SEM. A fixed ‘pot’ of money is calculated annually,
122. National Grid (2016).
123. Ofgem (2016).
124. In the first capacity auction in 2014, for delivery in 2018, 70 per cent of funds
went to pay for existing generation and refurbishing existing generation to improve
capacity, National Grid (2014).
125. Existing generators can bid above the price threshold if they can demonstrate that
they require refurbishment.
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as the multiple of a volume element (the capacity required to meet
demand), and a price element (the annualised fixed costs of an entrant
peaking plant). The cost of the pot is met through capacity charges
levied on those who purchase energy from the pool (typically retailers
and large industrial consumers). The pot is paid out through ongoing
payments to those who provide generation capacity.126
A review in 2011-12 determined that the capacity payment model was
working well. But Ireland decided to switch to a new model to more
closely align with Europe’s target model and improve interconnection.127
The new arrangements will start in 2018. The market operator will
determine total capacity required, with financial call options (known as
Reliability Options) awarded to capacity providers through a central
auction. The operator will pay an annual fee to providers that have won
a Reliability Option. The fee will be set in the competitive auction. In
return, the operator will be able to call on that capacity at a pre-agreed
price.
The Reliability Option model will work alongside the existing spot
market. If the spot price rises above the ‘strike price’ agreed under the
Reliability Option, the operator will ‘call on’ the capacity provider, who
will in effect pay the operator the difference between the spot price and
the strike price.128

126. SEM (2017).
127. The old capacity model impacted on efficient interconnector flows (CIGRE
Working Group (2016)).
128. SEM (2014).
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