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From the desk of Tony Shepherd AO

For generations the great promise celebrated in our national anthem – wealth in exchange  
for toil – has given us an enviable lifestyle. 

Yet Australians are beginning to doubt that promise. They are prepared to work as hard as  
ever to secure a better life for themselves and their families, yet many feel it has become harder 
to get ahead. They have become distrustful of government and nervous about the future.

This review of the nation’s economic challenges shows that Australians are right to be anxious.  
The steady improvement in living standards Australians have come to expect is far from 
guaranteed; rapid changes in technology and highly mobile investment capital are disrupting 
established business models; wages remain static and basics, like energy and housing, are no 
longer cheap.

The burden of national debt makes us increasingly vulnerable to external shocks. Yet the 
mounting cost of the services we expect from our governments – welfare, health and education 
– makes the task of repaying that debt harder every year.

If we fail to meet the not inconsiderable challenges we now face, the outlook for Australians  
is gloomy. Job opportunities will shrink, wages won’t rise and each next generation will have 
fewer chances in life than the previous one.

Business and individuals will be asked to pay higher taxes and higher energy bills which will 
drive up the price of almost everything we consume.

Fortunately there is an alternative. We can rise above these challenges by creating an 
environment in which businesses thrive and we can insist that government stops wasting  
our money, by providing services efficiently and effectively.

The rewards will follow: jobs, higher real wages, affordable energy and, above all, the 
opportunity for Australians to pursue their dreams.

Australia remains in control of its destiny, but we cannot postpone the hard decisions 
indefinitely. The choices we make today will shape our future.

Tony Shepherd AO

Chairman, The Shepherd Review

March 2017

From the desk of Tony Shepherd

In March 2017 the Shepherd Review published its Statement of National Challenges setting out the priorities for 
national reform.

Since then we have conducted a series of community forums talking to people in every state to discover what they 
think needs fixing.

The spiralling cost of energy was the most frequently made complaint in every state except Western Australia.

Concerns about the reliability were a close second. One woman in Whyalla, South Australia, told us she used to 
shop for groceries once a month. Now she shops twice a week because she cannot rely on her electric freezer.

Energy prices was the number one complaint by small business owners. We learned that fast food franchises are 
particularly affected. If you’re serving burgers on demand, you cannot turn off the grill.

In Port Augusta, we found a pub running on newly installed diesel generators within sight of the decommissioned 
Northern Power Station.

Consumers and business owners have a right to feel angry. As our report shows, they have been largely kept in the 
dark about the extent and effect of subsidies to support the introduction of renewable energy.

It was never made clear that the cost of those subsidies would be added to their bill.

They were not warned about the technical challenge that comes from trying to integrate large amounts  
of non-synchronous energy generation into the grid.

Nor were they told about the high cost of sourcing reliable energy when wind and solar generators are idle.

It is clear from our report that the energy crisis afflicting Australia is a problem entirely of government making.  
It is arguably the most costly failure of government in our lifetimes.

Fixing this mess will not be easy. It requires a focussed response from Commonwealth, state and territory 
governments focussed on the national interest.

Most of all, it requires that the market should be left to balance supply and demand and to pass on the benefits 
 of Australia’s abundant sources of energy.

The cost of inefficiency in the energy market flows through to every sector of the economy. It affects our 
prosperity, health and employment opportunities. An inefficient energy market puts a handbrake on the economy 
and limits the life chances of future generations. It is in every Australian’s interest, therefore, to ensure that the 
market operates smoothly.

Reliable and affordable energy are non-negotiable. Without them, Australians and the businesses they run will 
struggle to get ahead.
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The Shepherd Review

Power Off Power On: Rebooting the National Energy Market is an Options Paper by The Shepherd 
Review commissioned by the Menzies Research Centre.

Its brief is to identify the obstacles in the path of national progress and to recommend policy solutions 
that will drive prosperity.

The first stage of the Shepherd Review concluded with the publication of Statement of National 
Challenges in March 2017 which set out the reform priorities.

Australia has benefited from an extended period of strong economic growth and wealth generation. 
This has contributed to the country’s high levels of prosperity, relative equality and standard of living. 

If Australia is to retain control of its destiny, it must capitalise on new wealth generating opportunities 
and avoid complacency. 

Failure to do so will reduce Australia’s performance over the medium to long term and restrict 
opportunities for its citizens.

The Review Panel is led by MRC Director Tony Shepherd AO and supported by Secretariat Head, Spiro 
Premetis. It is working with small, medium and large businesses, specialists and the wider community 
to produce principled, empirically-based findings.
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Overview1

In March 2017, the Menzies Research Centre released Statement of National Challenges: Why Australians 
are struggling to get ahead prepared by the Shepherd Review.

It detailed five national challenges that must be addressed to ensure that all Australians continue to enjoy 
the opportunities of a prosperous and growing economy.

Each of the five tasks set out in that report apply directly to energy policy. 

 ● Confidence in a Growing Economy is affected by price stability, reliable supply and security  
of investment in the energy sector.

 ● Effective and Accountable Government is required to avoid the unintended consequences  
of regulation and state management.

 ● A Competitive Economy and Open Markets are vital to ensure that the demand for energy  
is matched by supply at the lowest possible cost.

 ● Infrastructure and Energy underpin our Future in ways that affect both the social and  
economic spheres.

 ● Imagination and Adaption will be required to overcome technical challenges posed by changes   
in the energy mix.

Since a well-functioning energy market is a vital factor for individual welfare and economic health, the 
Shepherd Review devotes its first options paper to resolving this complex policy challenge.

Australia’s energy markets are broken – they are failing to deliver reliable, affordable electricity and gas and 
we have sacrificed a significant natural advantage in the process.

Despite sharing an abundance of energy resources – from sun and wind to gas, coal and uranium – 
Australian households and businesses now suffer from high energy prices and reliability is no longer 
guaranteed. A decade ago, prices were the fifth-lowest in the OECD. Today we are the twelfth highest. 

Effective and accountable government is essential to energy policy. High prices are a failure of government 
at the Commonwealth, state and territory level, who have been driven by ideology, ignored basic physics and 
economics, failed to appreciate the different structure of our economy compared to other OECD countries 
and underestimated the unintended consequences of government intervention.

Over a decade or more characterised by partisan debate, Australia adopted a mish-mash of policies 
that have strangled the fortunes of households and businesses. We have destroyed the confidence of 
investors who have become afraid of committing to projects unless they are sweetened by subsidies 
paid by the consumer. The knock-on impact to industries which are heavy users of energy has seen jobs 
and investment shift overseas.
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Governments have inflated expectations while failing in their duty to explain the cost of their policies or 
who will pay for them. 

Australian households and businesses, in contrast to governments, seldom adopt an ideological agenda. 

Participants who attended the Shepherd Review’s workshops across the country have delivered a consistent 
message: We’ve had enough. Just stop energy prices rising and make sure that when I push the light switch, 
the light comes on.  

The Review Panel believes that consumers deserve a frank assessment of both the problems in our energy 
sector and challenging policy task of correcting them. This is a complex problem two decades in the making 
and there will be no easy way through.

Our report does not attempt to gild the lily, but neither does it exaggerate the sector’s problems. The 
facts are confronting enough. 

The community needs honest and simple facts if they are to be taken on this journey. 

The structure of this paper

Chapter 1 outlines the effects businesses and individuals face with rising energy prices and 
the outcomes we need to achieve. It sets out the principles that underpin a return to a low-
cost energy path and provides an overview of the remainder of the report.

Chapter 2 considers the history of energy policy before and after the formation of the 
National Electricity Market, identifies the origins of current challenges and summarises the 
lessons that should be applied to future policy decisions.

Chapter 3 considers policy options as they apply to subsidy programs, energy supply, 
competition policy, wholesale market regulation, the reduction of carbon dioxide emissions 
and the proposed National Energy Guarantee.
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1.1 The current situation 

The Australian energy market is failing.  

The supply of electricity and gas falls short of matching peak demand, and is not being delivered at the 
cheapest possible price.  

What is more, the market is failing to deliver the environmental benefits anticipated in international 
agreements in a cost-effective manner. 

Businesses and consumers are under unacceptable pressure, with residential prices increasing by 63 per 
cent on top of inflation since 2007–08.1  

Reliability of supply is threatened by a rise in peak demand, the retirement of baseload generators and the 
scarcity of available gas.2 

It is unclear when these tight supply-demand conditions will pass since policy uncertainty has reduced 
investor confidence. Over the next ten years there will be an increased risk of electricity supply falling short 
of demand, especially in extreme conditions and in the event of network or generator failure.3 

1.2 Making a choice: high-cost or low-cost  

Overcoming these challenges will require a pragmatic choice between high and low cost paths.  

A high-cost path is characterised by: 

 ● Ambitious renewable energy targets that cause electricity prices to rise, reliability to fall, businesses to 
close and consumers to struggle. 

 ● Short-term partisan politics and the satisfaction of sectional interests that increases investor 
uncertainty. 

 ● A heavy reliance on subsidies to achieve policy ends, eroding productivity, encouraging gaming, 
disrupting supply and delivering internationally un-competitive energy prices. 

 ● A good deal for industry players; a bad deal for consumers. 

A low-cost path is characterised by: 

 ● Trust in the principles of physics, engineering and economics to produce the best outcomes.  

 ● A technologically neutral policy that resists the temptation to pick winners. 

 ● An energy market based on rules that ensure that the long-term interests of consumers are 
efficiently served. 

 ● A good deal for consumers; a competitive market for industry players. 

1  ACCC (2017)’ Electricity report details affordability, competition issues’ https://www.accc.gov.au/media-release/electricity-report-details-affordability-
competition-issues

2  See for example, AER (2017), ‘State of the Electricity Market’ - https://www.aer.gov.au/system/files/AER%20State%20of%20the%20energy%20
market%202017%20-%20A4.pdf  

3  AEMO (2017), ‘Electricity Statement of Opportunities’  http://www.aemo.com.au/-/media/Files/Electricity/NEM/Planning_and_Forecasting/NEM_
ESOO/2017/2017-Electricity-Statement-of-Opportunities.pdf 
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1.3 The outcomes we are seeking to achieve  

Affordability and reliability are paramount if we are to safeguard the long-term interests of consumers. 
These outcomes must be ranked above other policy goals.   

The energy market should be structured to benefit customers — not energy retailers, generators or the 
recipients of green subsidies.  

The market must be stable and competitive to provide a reward for investment that will restore capacity, 
plug gaps in supply and reduce wholesale prices. 

Energy and climate policy goals should be achieved through the market, not outside the market. It should be 
accomplished through the contract system, competitive forces and changing technology costs, rather than 
complex mechanisms imposed from outside. 

Distortions caused by intervention in the National Electricity Market must end. We must recognise that poor 
regulation has a cost. The cost is ultimately borne by business and consumers through higher prices, loss of 
amenity and the loss of jobs. 

Figure 1.1 shows that everything is interconnected in energy policy. 
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Source: Adapted and updated with reference to Productivity Commission (2017)  

Figure 1.1. Everything in electricity policy is interconnected
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Governance 

The current state of the national energy market is a function of serious policy misjudgments combined with 
poor governance. 

The peak decision making body, the Council of Australian Governments Energy Council, failed to see the 
crisis developing and therefore failed to take action to prepare for it. It has allowed itself to become hostage 
to sectional interests at the expense of the national interest. 

Nevertheless, we conclude that the current governance arrangements, which are largely forced upon us 
by the sharing of responsibilities between states, territories and Commonwealth, should remain in place, 
enhanced by the responsibilities in the National Energy Guarantee (NEG). The new Energy Security Board 
will assist by providing independent expertise and advice.

That said, there is an urgent need for the Energy Council and other bodies to lift their game. Specifically, 
they need to enhance their strategic outlook and remain focused on the task of governing the energy 
market, rather than becoming distracted by other policy aims. 

Should they fail to do so, the consequences for consumers, businesses and the economy will be severe.

1.4 Principles to achieve more affordable and reliable energy  

The search for effective solutions must begin by acknowledging two limitations. 

The first is imperfect knowledge. Forecasts of electricity supply and demand and of resulting economic 
impacts are bound to be imperfect. The pace of technological change and the trajectory of its costs are 
always uncertain. Consumer behaviour and preferences can change, and factors external to our economy 
can have unexpected and unforeseen impacts.  

Second, we must acknowledge the limitations of government. Since the failures to date are largely, if not 
exclusively, the failures of governments, we must guard against the likelihood of further mistakes and be 
prepared to correct those that happen.   

Sound principles, therefore, rather than bold assumptions, are the best guide for a long-term strategy to 
make energy affordable and reliable.  
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We recommend the adoption of six energy policy principles. 

1. Respect the physical constraints of energy systems 

 ● Electricity systems must balance supply with demand to plus or minus one per cent every second of 
every day of every year. 

 ● A mix of generation technologies, which acknowledges the strengths and weaknesses of each, is 
the safest way to achieve this.  

 ● The benchmark for a stable system should be 99.998 per cent, the standard that was met before the 
2016 state wide blackout in South Australia.  

2. Apply economics to achieve efficient market outcomes 

 ● Interventions by governments distort markets and almost always bring adverse unintended 
consequences.  

 ● Security, reliability and environmental sustainability are not free. They impose costs on the system 
and economic costs.  

 ● Competitive markets need competitors engaged in real competition. Naïve markets will promote 
more government intervention. 

3. Affordability and reliability for households and businesses 

 ● If something is not economically sustainable, it is not sustainable.  

 ● The goals of reliable, affordable and sustainable energy conflict. They require difficult trade-offs.  

 ● Trying to achieve all three goals simultaneously, or denying the need for trade-offs, will result in the 
failure to achieve any of them. 

4. Technological neutrality 

 ● A national consensus on energy policy requires policies that do not favour one technology over the other. 

 ● Subsidies distort market outcomes, lead to unintended consequences, raise prices of electricity, and 
impose greater economic costs on the economy. 

 ● Technologically neutral policy avoids picking winners and will achieve the best results for the 
economy. 

5. Pragmatic and honest implementation of climate change objectives 

 ● The trade-offs between emission reduction, reliability and affordability must be explicitly 
communicated to the public.  

 ● Policies for achieving climate change objectives should be fully costed. Benefit assumptions should 
be rigorously tested.  

 ● Justification for subsidies declines as technology costs fall.  

6. Avoid sovereign risk 

 ● Policies must be formulated and implemented in a way that does not create sovereign risk. 

 ● Existing investors should not be unduly disadvantaged by new policies. 

 ● Sovereign risk deters the investment required to reduce wholesale prices.
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1.5 Draft recommendations and key themes

The 14 draft recommendations in this report are guided by their benefit to individuals and businesses. Policy 
that satisfies their interests will be in the public interest.  

The recommendations apply the principles identified by the panel to put energy in Australia back onto a low-
cost path. 

The recommendations of the report are presented in Table 1.1 at the end of this section. They are designed 
to accomplish three aims identified in the Statement of National Challenges, as energy policy is a microcosm 
of the challenges the nation faces: 

 ● Improving affordability and reliability in the electricity market 

 ● Producing effective and accountable energy and climate policy 

 ● Improving competition in the national electricity market. 

Matters pertinent to governance and the design of the National Energy Guarantee are presented as a 
separate topic. 

1.5.1 Improving affordability and reliability in the electricity market  

Australia has, until recently, enjoyed affordable and reliable energy supported by stable policy settings. 
Stable policy and a well-functioning market are pre-requisites for economic growth and productivity. 

The Panel believes that Government’s role is to foster a regulatory environment that enables efficient market 
outcomes. The pendulum must swing away from intervention and towards free markets, while recognising 
that stable, well-targeted regulation will be necessary to accomplish the national interest. 

The Panel has identified distortions that impede efficient market outcomes and undermine the end goal of 
achieving affordable and reliable energy. These include: implicit subsidies imposed by the Commonwealth, 
states and territories; regulations and taxation that distort supply; and a lack of coordination between 
governments. 

A number of the draft recommendations aim to assist businesses and consumers in gaining access to more 
affordable and reliable energy. These include: recommendations to phase out renewable energy subsidies; 
the removal of restrictions on natural gas development and nuclear energy; stronger incentives for the 
States and landowners to develop resources; and a national approach to energy and climate policy, co-
ordinated and agreed through COAG.  

Further, we note that future development of the National Energy Guarantee will improve reliability via indirectly 
placing firm obligations on renewable technologies used in retailer generation portfolios. The Guarantee is also a 
medium-term policy that, if successful, provides an ability to invest in generation with certainty.

1.5.2 Effective and accountable energy and climate policy 

Energy policy in Australia is too important for the State and Territory Governments to go it alone.  

When they do, they inevitably distort the quantity and location of investment, lead to inequitable allocation 
of costs across individuals and businesses, and impose long term economic costs on the nation as a whole.  

This impedes efficient market outcomes, raises the cost of electricity, and reduces its reliability. 

Commonwealth, State and Territory policies are poorly coordinated, notably when it comes to renewable 
energy targets, feed-in tariff schemes and other subsidies. They promote special interests at the expense of 
the national interest. 

COAG must assume responsibility for harmonising state and federal initiatives. COAG must agree on a 
national approach to energy and climate policy. COAG must become a force for the national good, rather than 
a forum in which differences are amplified. 

Reliance on export controls should be avoided. Energy is no different to any other sector of the economy in 
this respect: trade controls introduce sovereign risk and economic inefficiency.  
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1.5.3 Improving competition in the national electricity market 

Competition is the most powerful driver of market efficiency. It invariably produces the best deal for the 
consumer. 

Competition and competitive markets are therefore the core of our recommendations. They are the primary 
means of oiling the National Electricity Market and making electricity affordable. 

Some of the original design features of the NEM impeded competitive markets. This has been compounded 
by further government intervention, such as Commonwealth and State based renewable energy targets, 
feed-in tariff schemes, other subsidies, and limitations in Australia’s general competition laws to prevent 
what some may consider excessive concentration in generation and retailing within the NEM. 

The Panel acknowledges recent policy initiatives that will improve competition, and outlines areas where 
additional policy development may further consider how to improve competition in the electricity sector.  

1.5.4 The National Energy Guarantee 

Australia needs to integrate energy and climate policy by employing the market’s best instruments such 
as the contract system, competitive forces and falling technology costs. The integration of energy and 
environmental policies should occur inside the market, rather than operating from without.   

The NEG comprises: 

 ● A reliability guarantee giving incentives to supply dispatchable energy on a region by region basis 

 ● An emission guarantee, which will set an emission intensity objective and a trajectory for the 
electricity sector. 

The National Energy Guarantee is the first time a government policy has sought to reconfigure policy to deal 
with affordability and reliability issues while also integrating climate policy. The approach embodied in the 
National Energy Guarantee is consistent with the advice of experts such as Dieter Helm (2017) to the UK 
Government.

Previous climate policies (such as the RET) have resorted to non-market measures or imposed arbitrary costs 
(such as a carbon tax).  

The NEG can satisfy all six of the Panel’s policy principles if appropriately implemented.

While there is much to commend in the NEG proposal, the devil will be in the detail. To maximise the chances 
of success, policy makers should be alert to the following issues: 

1. The selection of an emissions pathway should reflect what can honestly be achieved. It should take full 
economic advantage of falling technology costs. 

2. The burden should not fall disproportionately on the consumer and electricity sector. Other sectors of 
the economy should share the load. 

3. The criteria for the emission guarantee should not be unduly prescriptive, or technologically specific. 

4. The formation of the NEG should take into account the anti-competitive influence of vertical integration 
and market concentration at wholesale and retail levels within each NEM region. 

5. Increasing interstate transmission capacity will increase reliability and sharpen competition. 

6. Governance arrangements should be framed to reduce the risk that future governments might 
undermine the Guarantee with unnecessary alterations. 

When in doubt, policymakers should return to the policy principles in this paper.
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Table 1.1 Shepherd Review Energy Options Draft Recommendations

Recommendation Section

Existing state subsidy schemes should be discontinued immediately and existing contracted 
commitments phased out. There should be no further extensions to the Renewable Energy Target.

3.1

State and Territory Governments should cease stand-alone subsidy schemes or targets which 
compromise the National Energy Market. Such programs distort investment and undermine the very 
purpose of having a NEM.

3.1

State and Territory Governments should remove any policies or laws with blanket bans on the 
development of natural gas resources. They should replace them with regulations recognising the 
scientific evidence that any risks from Coal Seam Methane extraction can be managed. The chronic 
shortage of supply in the East Coast market demands the fast-tracking of gas supply projects both on 
and offshore.   

3.2

 The Federal Government should begin a community discussion and consultation aimed at repealing 
the current impediments to the development of a nuclear energy industry, specifically s 140A (1) (b) 
of the Environment Protection and Biodiversity Conservation Act 1999.

3.2

The Federal Government should work with our valued trade partners to remove LNG contract 
rigidities, such as origin and destination requirements.

3.2

 Incentives to property owners such as a fixed share of State royalties should be introduced to 
encourage gas and coal field development.

3.2

 The GST distribution formula and grants mechanism should be amended to remove any disincentives 
to develop gas within a state, and to ensure that states that develop their resources are not forced to 
compensate those that do not. 

3.2

Export control mechanisms should not be considered a long-term solution to domestic gas shortages. 
The market should be left to balance to supply and demand with the adoption of recommendation 3.   

3.2

Demand-side measures have a role but must be entirely voluntary, and offer a clear benefit to customers. 3.3

The Productivity Commission should be tasked with examining market concentration and vertical 
integration in the electricity sector and recommend any changes necessary to ensure a fully 
competitive market.  

3.4

System costs should be charged to the parties that create them. 3.5

Affordability and reliability are paramount and should not be compromised by other policy objectives. 3.6

In implementing the NEG policy settings should recognise that: 
• Australia is pragmatic on emissions policy in establishing the target and trajectory for 2030.
• We must retain flexibility to respond to changed economic circumstances and technological 

development. 
• The imperative of technological neutrality.
• Competitive markets deliver the most efficient and economic outcomes.

3.7

Governance of the National Energy Market should retain the current structure with the  
following caveats: 
• The COAG Energy Council must establish a clear principle of national purpose. 
• State-based renewable energy targets must be scrapped forthwith, together with any other 

emissions  reduction measures that conflict with the interests of the nation as a whole.
• The Energy Council and its constituent governments must agree and implement the NEG.
• Should the Energy Council fail to administer the National Energy Market in a responsible 

manner, the Commonwealth should consider measures it might take with the Constitution to 
assume sole governance. 

3.8

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
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Energy Policy in Australia 2

Key Points 

Before the creation of the National Electricity Market (NEM) in 1998, governments owned the electricity 
supply chain and vertically integrated, state-based utilities managed the electricity system.  

The NEM introduced market forces into the supply chain, creating competition and efficiencies. It introduced: 

 ● Competitive neutrality – by corporatising government businesses and making them compete 

 ● Competitive access – by enabling market participants to access previously monopolised network 
infrastructure 

 ● Competitive markets – by developing new rules and governance structures for the wholesale electricity 
market.  

 ● New, and increased capacity, electricity transmission interconnections (and new gas pipelines) between 
the states.

This initiative worked well for a decade. However, due to policy failure over the last ten years, energy and 
climate policies are no longer integrated. Governments used to allow the market to determine the best 
investment strategies. Now they pick winners and offer technology-specific subsidy programs to support 
their chosen investment solutions for power generation.  

By adopting the Renewable Energy Target and working outside the NEM framework, federal governments 
have triggered capital misallocation on an industrial scale. State based subsidy programs and renewable 
energy targets have made matters worse. They have driven regionally focused investments that disregard 
threats to reliability or total electricity system costs. 

The commonwealth and the states have failed to coordinate policies and have not balanced priorities related 
to affordability, reliability and climate objectives. Consequently, prices have risen, reliability has fallen and 
climate objectives have not been met.  

Investment in reliable, dispatchable electricity has evaporated in the face of policy uncertainty and 
unpredictable subsidies. Market signals have been smothered and subsidies have distorted capital allocation. 
There has been greater investment in variable, renewable power technologies, delivering a grid that is 
vulnerable in terms of reliability and stability.  

Few people could list all the direct and indirect interventions in the National Electricity Market. The 
interactions and implications of these multiple interventions are too complex for the community to fully 
understand; complexity has made governments more susceptible to lobbyists. States and territories have 
made short-sighted decisions, to the general detriment of customers and the nation. 

Rising electricity costs have compounded cost of living problems, hitting the poor the hardest.  Small and 
large businesses are struggling to manage costs and free up investment capital.  

Our international competitiveness and overall prosperity are increasingly challenged. With surplus capacity 
only just starting to impact prices, these challenges will continue until energy policy is free of ideology.
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2.1  A brief history of the energy sector

At the start of the new millennium Australia had a robust, reliable electricity system that was affordable and 
internationally competitive.  

Investment in generation capacity had been fine-tuned by the reforms of the 1990s. The reforms increased 
competition in eastern Australia, where separate state systems were aligned to form the National Energy Market. 

The reforms were backed by a broad political consensus at both state and federal levels.  

The reforms succeeded partly because they treated private and government-owned electricity companies 
in the same way. Regulation was applied equally to publicly and privately owned organisation. This spurred 
competition and efficiency. 

The comparative merits of private and public ownership of energy generation and supply have been 
contested for well over a century. The industry was pioneered by private companies that ran small, 
municipal systems in the 19th and early 20th centuries. The services soon became the subject of state 
legislative control.  Direct government administration or regulation has been a feature ever since. This has 
been a common pattern around the world.

The early state-based Acts responded to the peculiar market challenges of a sector where capital costs 
predominate. The 1896 Electricity Act in Queensland, for example, covered legal principles such as: licensed 
supply, monopoly granted by a licence, price control, universal service obligations, deemed contracts, powers 
of entry, regulated metering, and transition issues.4   

The Electricity Act of 1994 dealt with broadly similar issues, despite social, legal, economic and technological 
changes and the advent of competitive markets for a generation. In the 1890s transition issues concerned 
the change from gas lighting to electric lighting. Today, transition issues relate to the introduction of 
renewable energy behind the meter and on the grid.  

State government ownership and management began during the interwar years. In all mainland states, state-
wide electricity grids subsumed municipal grids and inner-city powerhouses were replaced by large central 
power plants close to coal reserves. Federal government involvement began after World War II, as the Snowy 
Mountains Hydro-Electric Scheme created a hydro-thermal system that linked the NSW and Victorian grids. 
Other state grids remained physically separate, leading to the formation of vertically integrated, state-based, 
centrally-planned electricity grids that were the subject of the 1990s market reform.  

Victoria pioneered competitive wholesale electricity markets in the second half of the 1990s, imitating 
reforms in the UK. The National Electricity Market (NEM) was launched at the end of 1998, allowing state 
grids in Eastern Australia to become further interconnected by the early 2000s.  

There has been considerable consolidation in wholesale and retail supply markets since the launch of 
the NEM. Vertical re-integration has occurred between generators and retailers and there has been some 
horizontal integration between gas and electricity businesses.  

The industry is now dominated by three large vertically integrated generator-retailers or ‘gentailers’: AGL, 
Origin Energy and Energy Australia.5 Sunset Power/Delta Electricity is a fourth thermal generator-retailer 
and is linked with ERM Power, which has a business-focused retail portfolio and Alinta Energy is another 
smaller player with generation assets, a gas position and a retail portfolio. Snowy Hydro has the major 
hydropower assets. Engie is reducing its generation portfolio through closures and asset sales.  

The other players in the generation and retail markets are either wind farms (whose output needs to be 
balanced by other generators) or are small operators. Small retailers without dispatchable generation are 
particularly exposed to wholesale market volatility and several have recently suffered bankruptcy.6

4  Source: Mark Carkeet, Partner, Minter Ellison, Lecture on The Legal Framework in the Energy Markets, Law and Policy course for the Masters in 
Sustainable Energy, The University of Queensland, 2017

5  AEMC(2017) ‘ Australian Energy Competition Reivew’ (http://www.aemc.gov.au/Markets-Reviews-Advice/2017-Retail-Energy-Competition-Review/
Final/AEMC-Documents/Final-Report.aspx ) notes the ‘Big 3 retailers’ – AGL, Origin and Energy Australia together supply 70 per cent of customers 
in the NEM; Sims (2017) ‘Shining a light: Australia’s gas and electricity affordability problem’ (https://www.accc.gov.au/speech/shining-a-light-
australia%E2%80%99s-gas-and-electricity-affordability-problem’, notes that ‘In each state the combined market shares of the two or three most 
significant generators is well over 70%, sometimes much higher’.

6  See AEMC(2017) ‘ Australian Energy Competition Reivew’, and AER (2016) ‘Former GO ENERGY electricity customers transferred to new retailers’ (https://
www.aer.gov.au/news-release/former-go-energy-electricity-customers-transferred-to-new-retailers )
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2.2 The evolution of energy policy since 2000 

The effective subsidisation of renewable energy subsidies began in 2001 with the introduction of a 9,500 
GWh (or 2%) Mandatory Renewable Energy Target (MRET).7   

An Expanded Renewable Energy Target was introduced in 2009, increasing the mandated contribution of 
renewable energy to 41,000 GWh (or 20%) by 2020. This mechanism was to remain in place until 2030. 

In 2015, the RET target was reduced to 33,000 GWh/y. This was in response to reduced overall demand, 
which meant that by 2020 the original target would require a reduction of substantially more than 20%.8  
A number of state renewable energy targets were adopted in parallel with the RET.  

A carbon pricing scheme became effective on 1 July 2012 at $23/t CO2, increasing to $24.15 the following 
year. The scheme was revoked on 1 July 2014. 

Subsidies to renewable energy have been estimated at almost $3 billion in 20169, for 17,500 GWh of 
energy.10 The subsidies were on top of the NEM’s revenue, which was $12.6 billion in 2016 for 191,000 GWh; 
this was up from $8.7 billion in 2015 for the same annual energy supply. Wholesale revenue for the first 
three quarters of 2017 totalled over $16 billion for 144,000 GWh.11 The NEM is on track for a revenue total 
exceeding $21 billion in 2017, almost 2.5 times the 2015 value.  

On 17 October 2017, the Federal Government announced that it would accept the Energy Security Board 
(ESB) advice on the National Energy Guarantee (NEG).12 The advice included a recommendation that the 
existing RET run its course. The current scheme would end in 2030, as provided for in the legislation.  

2.2.1 Gas markets – a brief summary 

The government regulatory role in the gas sector differs from its role in the electricity sector. There has 
been more diversity between states and there are important differences between onshore and offshore gas 
production.  

Commercial negotiation plays a significant role in gas transmission pipeline access and pricing (in contrast 
to the situation in the electricity network market). Onshore gas production is under state jurisdiction and 
subject to state royalties. Offshore gas, sometimes produced in association with oil, is regulated by the 
Commonwealth.13 

Asian export markets have been the primary driver of investment in large offshore gas fields without oil—
such as those on the North West shelf of Western Australia. The WA state government took an active part in 
early project stages by guaranteeing off-take, thereby initiating WA’s ‘domestic gas reservation’ policy.14  

Australia’s onshore gas production has recently become inextricably linked with export markets, due to the 
development of six LNG liquefaction trains on Curtis Island near Gladstone, connected with the development 
of Queensland coal seam gas (CSG). These are the world’s first LNG projects with long-term (15 to 25 year), 
‘locked-in’ CSG export contracts that are unsupported by proven conventional gas reserves.15  

7  CER(2016), ‘History of the Renewable Energy Target’, (http://www.cleanenergyregulator.gov.au/RET/About-the-Renewable-Energy-Target/History-of-
the-scheme)

8  CER(2016), ‘History of the Renewable Energy Target’, (http://www.cleanenergyregulator.gov.au/RET/About-the-Renewable-Energy-Target/History-of-
the-scheme) 

9  Schnittger and Fisher (2017). Primer on renewable energy subsidies in Australia, Report to the Minerals Council of Australia, BAEconomics, Canberra, 
January

10  www.cleanenergycouncil.org.au/policy-advocacy/renewable-energy-target.html  
11  Wholesale revenue is calculated from NEM price and quantity data publicly available on the AEMO website.
12  Energy Security Board (2017) Advice on a Retailer Reliability, Emissions Guarantee and Affordability, 13th October, The Energy Security Board (ESB) was 

established as a recommendation of the Finkel Review.   
13  Department of Industry, Innovation and Science (accessed 22 November 2017 - https://industry.gov.au/resource/UpstreamPetroleum/Pages/

UnconventionalGas.aspx  
14  Neill (2015) ‘Western Australia’s Domestic Gas Reservation Policy’ (http://www.business.uwa.edu.au/__data/assets/pdf_file/0010/2712196/15.08-Neill,-

K.-WESTERN-AUSTRALIAS-DOMESTIC-GAS-RESERVATION-POLICY-THE-ELEMENTAL-ECONOMICS.pdf)  
15  The US gulf coast LNG export projects are not backed by large, proven conventional gas reserves in dedicated fields, but the long-term contracts provide 

only access to the liquefaction capacity, not to the gas itself. They are essentially a real option on North American natural gas at the Henry Hub price, 
where the option premium is the cost of the contract for liquefaction capacity. The arrangement is also novel, but has a very different risk profile from 
the Queensland LNG contracts. Viewed from a domestic perspective, the US LNG export contracts represent a relatively small proportion of the North 
American gas market, and the export terminals are in a region with access to enormous established onshore and offshore conventional gas production 
and to new shale gas. In contrast, the Queensland total LNG export contracts are twice the size of Eastern Australia’s domestic gas demand.  
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Box 1 : The state of Australia’s gas market

Renewable energy policies have cumulatively distorted the energy market; the market is now at a tipping point.  

The commercial viability of coal fired generation has been reduced, resulting in the decommissioning of older plants, notably at 
Hazelwood (Victoria) and Northern in South Australia. 

Demand for gas has increased to fill the shortfall left by decommissioned coal plants. Rising intermittent generation from 
renewables has also increased the demand for gas to balance the electricity system.  

The price and availability of gas now plays a greater and more frequent role in setting wholesale electricity prices. It does so 
approximately one third of the time in South Australia and is also important in other NEM regions. 

Australia became the world’s second largest exporter of liquefied natural gas (LNG) in 2015 and is forecast to overtake Qatar as 
the largest by 2019.17 LNG is therefore very valuable for Australia. 

The establishment of LNG export facilities in Queensland has increased complexity and introduced uncertainty on the 
East Coast gas market. Export contracts have constrained supply to the domestic market and prices have risen. Since the 
commissioning of export projects at Curtis and Gladstone, natural gas prices have more than doubled at hubs in eastern and 
south-eastern Australia. 

Moratoria and regulatory restrictions in New South Wales, Victoria and Tasmania have stifled the production of locally sourced 
gas that could reduce the domestic market shortfall.   

The Australian Energy Market Operator projects a natural gas supply shortfall in the domestic market as high as 107 PJ in 2018 
and 102 PJ in 2019.18 

Expectations for future domestic gas prices have changed, due to the links between the domestic LNG market, international 
markets and the oil price. As oil prices fall, the expected returns from production and reserves fall, balance sheets suffer and the 
level of exploration and development declines.19 

The ability to export LNG has exposed domestic consumers to international LNG prices. The 2012 Energy White Paper noted 
concerns around such linkages and their impact on domestic gas supply and retail electricity prices. However, no policy 
measures to ensure domestic gas supply were implemented at the time.  

Regulatory uncertainty and exploration moratoria have reduced investment in gas exploration and development. Many 
observers, including the ACCC, have noted that these policies are preventing or impeding onshore gas exploration and 
development.  

Box 2 : Most states have bans or moratoria on natural gas extraction and/or uranium mining20

• NSW, Victoria, Queensland and Western Australia ban uranium mining.  

• Victoria has a moratorium on onshore conventional gas exploration and production.  

• All States except Queensland, South Australia and the ACT have some kind of moratorium, severe restrictions or bans on 
coal-seam gas extraction: NSW has a severe restrictions on coal-seam gas exploration and development; Victoria bans 
onshore exploration for unconventional gas and hydraulic fracturing; Western Australia and the Northern Territory have 
moratoria on hydraulic fracturing (pending scientific review); Western Australia has banned hydraulic fracturing in the 
south-west of the State; and Tasmania has a ban on hydraulic fracturing.  

16  Sims (2017) ‘Shining a light: Australia’s gas and electricity affordability problem’ (https://www.accc.gov.au/speech/shining-a-light-
australia%E2%80%99s-gas-and-electricity-affordability-problem’) 

17 APPEA (2017) https://www.appea.com.au/oil-gas-explained/benefits/benefits-of-lng/export-revenue/
18  AEMO (2017) ‘Update to Gas Statement of Opportunities’ (https://www.aemo.com.au/-/media/Files/Gas/National_Planning_and_Forecasting/

GSOO/2017/2017-Gas-Statement-of-Opportunities---Update.pdf ) 
19  Sims (2017) ‘Shining a light: Australia’s gas and electricity affordability problem’ (https://www.accc.gov.au/speech/shining-a-light-

australia%E2%80%99s-gas-and-electricity-affordability-problem’) 
20  Adapted from Productivity Commission (2017) ‘5 Year Productivity Review -Supporting Paper 11: Energy’ (https://www.pc.gov.au/inquiries/completed/

productivity-review/report/productivity-review-supporting11.pdf)  

Bans and restrictions on onshore gas exploration and production in Victoria, New South Wales and the 
Northern Territory have materially constrained the supply of gas. This has tightened the gas market and 
exacerbated problems in the electricity market.16 
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2.2.2 The impacts of renewable energy policies  

Since the mid to late 2000s, electricity market investment decisions have reflected the introduction and 
expansion of the Renewable Energy Target. Government subsidy programs have been the single biggest 
government intervention in the Australian market. 

Renewable energy target programs have been questioned on several grounds – including their lack of 
technological neutrality, their impact on electricity bills, their impact on reliability and their wider costs 
to the economy. Despite these concerns, the programs have expanded. The expansion has been driven 
by ideology, rent seeking and an attractive political simplicity (as customers have only recently begun to 
understand that they pay for these policies through higher electricity prices). Box 3 provides a brief 
history.  

Box 3 : The Renewable Energy Target (RET)21

Renewable energy targets were initially justified on two primary grounds. Firstly, they were championed as a subsidy for infant industry 
development. The argument was that subsidies were needed for Australia to reach critical mass in renewable energy technology. 
Secondly, subsidies were seen as a carbon abatement mechanism, operating in the absence of an emissions trading scheme.22  

RETs operate by placing an obligation on electricity retailers to source a certain percentage of their energy from renewable 
sources, in the form of renewable energy certificates. Renewable energy targets implicitly subsidise renewable energy 
producers. End consumers pay for the higher average electricity generation costs produced by RET schemes. 

RETs provide renewable producers with an income stream that sits alongside, but outside of their income stream from the 
National Electricity Market pool price. In effect, renewable generators cover their cost of capital from this guaranteed income – 
and so price signals do not impact their investment decisions. 

Mandatory targets for the uptake of renewable energy in power supplies were first legislated in 2001 (through the Mandatory 
Renewable Energy Target). Legislation created an obligation for large electricity purchasers to source an additional two per cent 
of their electricity from renewable sources by 2010.   

States and territories have also sought to incentivise renewable energy technology through state based subsidy programs and 
targets. This has been partly driven by ideology and partly by a lack of certainty around the national emission reduction strategy.  

There have been attempts at COAG to adopt a national carbon reduction strategy and, by implication, a national energy policy. 
State and territory governments have nevertheless sought to introduce their own renewable energy targets – contrary to the 
interests of consumers and business. 

Table 2.1: Renewable energy targets in NEM jurisdictions 

South Australia, the Australian Capital Territory, Victoria and Queensland have introduced incentives for renewable energy 
projects to underpin their high-level renewable energy targets. Measures have included payroll tax incentives for specific 
projects and contract-for-difference agreements awarded through a reverse auction or tender process.23  

Due to their low budgetary cost, renewable energy targets have been attractive to federal, state and territory governments. 
However, they are considered a higher cost form of abatement relative to broader based carbon reduction strategies that 
are technologically and industry neutral. This is because they dictate national carbon abatement methods while displacing 
lower cost abatement opportunities. They also lock in specific technologies at the time of investment, somewhat negating the 
opportunity for savings from falling technology costs.  

Further, a number of Government reviews have questioned the validity of a renewable energy target in the presence of broader 
based national carbon abatement policies, such as emissions trading schemes. For example, the Climate Change Authority noted in 
2012 that “the RET is likely to increase the short-term cost of achieving the emissions reduction target.”24 In his 2008 Climate Change 
Review Garnaut noted that “implementing the expanded MRET alongside the emissions trading scheme means that these two policy 
instruments, with their differing objectives, will be interacting in the electricity market. This clash of objectives will potentially be 
detrimental to electricity users (households and businesses) and electricity producers (incumbent and new providers).” 

Jurisdiction Commitment (legislated or announced)

New South Wales NSW’s share of the former national target of 20%  renewable energy by 2020

Victoria 40%  renewable energy by 2025

Queensland 50%  renewable energy by 2030

South Australia 50%  renewable energy by 2025

Tasmania 100%  renewable energy by 2020

Northern Territory 50%  renewable energy by 2030

Australian Capital Territory 3.2 20%  renewable energy by 2020
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The Renewable Energy Target was introduced with little consideration of the additional implications of 
increasing dependence on intermittent renewable technologies. 

Renewable energy policies were driven by climate change policy. The issue was how to choose the least costly 
climate change solution. Initially, costs were managed through a lower commitment to renewable energy sources 
(see Box 3). However, reliance on renewable energy gradually increased, with little consideration of how this 
impacted energy reliability and security.  (See Boxes 4 and 5 for outlines of related costs). 

Box 4: Aggregate RET subsidies 

Under the RET, government mandates energy subsidies. However, the subsidies are collected from electricity customers and 
are paid to large and small generators by third parties (electricity retailers).  

The subsidies do not appear in government accounts and are not transparent.  

Figure 2.1 shows the estimated subsidies paid by electricity customers to large-scale (mainly wind) generators and households 
with Solar PV installations under the LRET and SRES components of the RET.  

In today’s dollars, electricity consumers paid almost $15 billion from 2003–04 to 2016–17. These costs are expected to increase 
substantially. In 2016–17, well over $2.7 billion in subsidies were paid. This included over $2 billion to achieve the 2016–17 LRET 
target of 23,731 GWh. Moreover, under current policy settings, the LRET target will increase to 33,000 GWH by the end of 2020 
and remain at that level until 2030.  

Figure 2.1: Estimated subsidies paid under the LRET and SRES components of the RET (2016–17 prices)  

 

Source:Estimates to 2014–15: ABS 4655.0 Australian Environmental-Economic Accounts, Table 31 Environmental Taxation Revenue. Composition 
of RET subsidies and estimates to 2015–17: Schnittger and Fisher 2017. 2016–17 estimates based on renewable energy percentages and targets 
and estimated certificate prices.

21  Critiques of the RET and other similar subsidy programs are not a criticism of renewable technologies, which have several redeeming features including 
they are low emissions, they are becoming cheaper, easier to build, and have zero fuel costs. In addition, absent subsidies going forward they will provide 
a competition to other sources which have their own merits.  

22 Warburton review (Expert Panel) 2014, Renewable Energy Target Scheme—Report of the Expert Panel, Canberra. 
23  McConnell and Kalles (2015) ‘Here’s how the states can dodge Canberra’s renewable roadblock’ [http://theconversation.com/heres-how-the-states-

can-dodge-canberras-renewable-roadblock-42043] note “Contracts-for-difference act as a “top-up” to revenue streams for renewable generators. The 
“top-up” is effectively the difference between the required revenue (known as strike price), and the value of the revenue in the current market. If the 
combination of wholesale prices and certificate prices increase, the top-up required decreases. In fact if prices increase high enough, above the strike 
price, the project developer would actually pay back the difference. The challenge lies in determining what the strike prices should be. A reverse auction 
is commonly used to ensure a competitive outcome is maintained.” 

24  Climate Change Authority (2012) ‘2012 Renewable Energy Target Review – Report’ 
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Box 5: The cost of commonwealth, state and territory government green schemes 

State schemes discussed in Box 3 will operate in parallel with the Commonwealth RET scheme and will draw on the subsidies 
paid under the Commonwealth RET. The exact subsidy implications and the impact on customer bills are unknown. However, 
the Department of Environment and Energy has estimated the additional 2016 capital costs of meeting these targets at $41 
billion. This is comprised of $14 billion for Victoria and $27 billion for Queensland.  

Figure 2.2 shows dollar and percentage household bill impacts that flow from large-scale and small-scale components of the 
RET, various jurisdictional energy efficiency and similar schemes, and feed-in tariff (FiT) schemes.  

Figure 2.2: ‘Green scheme’ components of household electricity bills (2016–17)  

 

Feed-in-tariff (FiT) schemes exist in all jurisdictions; their costs are particularly significant in Queensland, South Australia 
and the ACT. These schemes guarantee subsidised rates for renewable electricity produced by households (typically rooftop 
photovoltaic panels) under long-term contracts. 

FiT schemes are initially funded by the operators of distribution networks but the costs are recovered from all electricity 
customers through increased network charges. Although the first generation of FiT programs has been closed for some time, 
customers that took up these offers continue to receive payments. This means that the corresponding costs continue to be 
incurred – amounting to around $720 million in 2015–16. Moreover, a number of now-closed FiT schemes offer participating 
households subsidies over very long timeframes, with significant ongoing subsidy payments. The most costly is the 
Queensland Solar Bonus Scheme. The Queensland Productivity Commission estimated the scheme’s consumer cost at $4.1 
billion between 2016 and 2028.

Note:LRET refers to the large-scale RET, SRES refers to the small-scale RET, FiT refers to subsidised feed-in tariffs for households, and Energy 
efficiency/other refers to jurisdictional energy efficiency or similar schemes.  Source:AEMC 2016. 
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Source: AEMO Electricity Statement of Opportunities 2011–2016; AEMO Reliability Council 2014 – 2016.

While consumers have paid billions of dollars through implicit subsidies to support policies such as the RET, 
the full economic costs extend beyond customer bills. However, as noted in Box 8 (section 3.1) the costs of 
the subsidies are expected to fall to zero as the RET scheme runs its course through to 2030. The RET has a 
series of negative flow-on effects for the NEM, accounting for the significantly diminished power reliability 
observed today. 

When the LRET was initially expanded in 2009, the NEM had a surplus of installed (thermal) generation 
capacity. LRET subsidies drove the commissioning of significant numbers of new wind farms, predominantly 
in South Australia but also in Victoria and New South Wales.  

The entry of subsidised wind generation to an already oversupplied market had marked effects on NEM 
spot prices.  

Firstly, prices were depressed, as the LRET increased the supply of (renewable) generation far beyond what 
would be economic at prevailing prices.  

Secondly, wind farms offered their output at zero or negative prices, given that they earn certificate 
revenues irrespective of market prices and have zero fuel costs. In circumstances where negative price bids 
from wind farms set the market-clearing price, thermal generators must pay the market operator if they are 
to remain online. They may be willing to do so for a limited number of hours to avoid shut-down and start-
up costs.  

Figure 2.3: Thermal plant retirements in the NEM – 2012 to 2017

Low or negative wholesale market prices in the NEM reduced the earnings of coal-fired and gas-fired 
generators. From 2012 onwards, these generators began retiring from the market (Figure 2.3), with the most 
recent closure being Hazelwood power station (1,600 MW) in May 2017.  
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25  (Milligan et al. 2015) 
26 (Hirth et al. 2015)
27  (Hirth et al. 2016)

The consequences of successive plant closures are twofold. 

Firstly, the system has become increasingly fragile. This is because conventional generators provide a 
number of ‘ancillary services’ that are crucial for keeping the power system stable and lights on.  

Wind and solar farms cannot provide these services, so concerns about power stability and reliability will 
only increase as more renewable generation enters the market. Substantial additional investment would be 
required to provide the ‘ancillary services’ in other ways.  

Secondly, depressed wholesale prices initially mitigated the LRET consumer price impacts. However, 
high NEM price spikes are increasingly common as there are fewer reliable conventional generators and 
competition weakens.  

In the first quarter of 2017, prices above $5,000 per MWh occurred in 28 half-hourly trading intervals, 
particularly in Queensland (14), South Australia (8) and New South Wales (6). These price spikes probably 
reflect a thinner reserve margin due to power station closures and greater opportunities for remaining 
dispatchable generators to raise prices in the spot market.  

Consumers now face increasing subsidy payments and high wholesale market prices. Price spikes also pose 
a significant financial risk to electricity retailers. Greater price volatility will raise costs to customers, who 
ultimately pay for greater financial risks in the market.  

The consequences of increased renewable penetration and plant closures are further discussed in detail in 
‘Appendix 1 – Impacts on the power system as renewable penetration rises’

2.2.3 Other renewable energy costs 

The estimated cost of generation by a power plant, frequently referred to as the Levelised Cost of Electricity 
(LCOE), is frequently used to back the claim that renewable energy is cheap.  

However, a true assessment needs to also consider the cost of electricity transmission and integration into 
the grid. It is hard to quantify the extent to which intermittent renewable energy drives up system costs. 
However, a measure that excludes transmission and integration costs cannot properly assess the costs and 
benefits of competing technologies. 

There are significant technological challenges and costs in integrating the intermittent output of wind 
turbines and PV solar panels into a stable grid. Integration will become even more challenging as the share 
of intermittent energy in the system grows.25 This challenge can only be overcome by significant additional 
expenditures: these are the so-called ‘hidden’ or ‘integration’ costs. They include26: 

 ● Back-up or profile costs: the costs of maintaining sufficient dispatchable capacity to ensure that 
consumer demand can be met when the output of intermittent resources is low 

 ● Balancing costs: the costs of ancillary services required to balance the variable and unpredictable output 
of intermittent resources 

 ● Network costs: the costs of additional network infrastructure needed to transfer wind and solar power 
to consumers.   

These costs will vary according to the proportion of renewable power in the system. They will get 
dramatically larger as the proportion of renewable energy increases.27 

Stand-alone LCOE significantly understates the full economic cost of renewable technologies. ‘System LCOE’ 
needs to be calculated, reflecting the full costs of integrating renewables. 

Figure 2.4 shows the system LCOE of wind power as it increases its share of generation in a typical 
European thermal power system. At a low market share, integration costs are slightly negative (since 
wind generation reduces fuel costs) but integration costs (in particular, profile or backup costs) increase 
steeply with further deployment.  
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Note:The LCOE of wind is assumed to be €60/MWh (AU$ 90/MWh).  
Source:Based on Ueckerdt et al. 2013. 

Figure 2.4: System LCOE of wind generation 

Figure 2.4 shows a maximum 40% per cent share for wind power. Extending the chart to 100% would show 
costs of 200 Euro per MWh or more.  

The challenges and associated costs of operating a power system with increasing shares of intermittent 
renewables are becoming apparent in the NEM. As of May 2017, large-scale wind and solar generation in the 
NEM accounted for 4,344 MW, or around 9 per cent of installed generation capacity. AEMO’s 2016 National 
Transmission Network Development Plan (NTNDP) projects that, over the next 20 years, 22,000 MW of new 
large-scale wind and solar generation will be installed, most of which will displace existing coal generation. 
It is unclear how that will be supported by additional back-up capacity and ancillary services.  

The NTNDP projects that between $1.8 billion and $2.2 billion will need to be spent on inter-regional 
interconnectors. Substantial investments will be required for regional transmission networks. For example, 
the Victorian RET will require an expenditure of over $2.1 billion.
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2.3 Economic impacts of energy policy  

From the mid to late 2000s, consumer electricity prices began to increase noticeably (see Figure 2.5).  

Figure 2.5: Consumer and producer electricity price indices (1990 to Q1 2017) 

Electricity prices have more than doubled over a decade, while wages and the CPI are only 25 to 35 per cent 
higher in 2017 than in 2007.  

The key price drivers have been, in chronological order: network prices (offset slightly by falling wholesale 
prices), the carbon tax, and dramatically increased wholesale prices.28 The increasing price trend abated in 
2014 with the carbon tax repeal but increases returned and the upward trend continues in 2017. Wholesale 
price increases will flow through to consumers as annual retail contracts are renewed.  

2.3.1 Household customer bills 

While subsidised renewable energy created an initial energy surplus it has gradually driven unsubsidised 
generation assets out of the market (despite their overall costs at the time). Initial declines in wholesale 
prices have been replaced by dramatic increases.  

This has begun to flow through to retail prices. The ACCC estimates that wholesale price increases will 
eliminate retail price declines since 2007–08 and then add a further 22% to the wholesale component of 
average residential prices (2.5 c/kWh or $25/MWh), or 17% to average bills. This translates to an additional 
$89 per year.  

At current dollar values, the average residential bill will be more than $500 per year above the 2007–08 bill. 
This will be linked to a price increase of almost 12 c/kWh or $120/MWh.  

Over the past 10 years, household electricity consumption has declined by about 3 per cent on average.29 
Electricity costs as a share of household expenditure has more than doubled in nominal terms, and 
increased by 65 per cent in inflation-adjusted terms. Household disconnections are increasing across all 
jurisdictions, as are the numbers of households experiencing payment difficulties and building up large 
arrears. 

Note: All index numbers calculated on the index reference the period 2011-12 = 100.0.  
Source: ABS 6401.0 - Consumer Price Index, Australia, Electricity, March 2017; 6427.0 - Producer Price Indexes, Australia, Electricity, March 2017.  

28  Appendix 2 discusses issues around allocating costs in energy systems to specific components in the context of contemporary results presented by the 
ACCC. Well understood measures merely present an accounting framework that does not allocate the drivers of system costs to their sources. A more 
disaggregated approach would attempt this. Nor do they provide an indication of the current phases in we can expect going forward in the National 
Electricity Market. 

29 Phillips 2017 
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Source: ACCC/AER analysis, ABS Survey of Income and Housing (catalogue 6553, 0), ABS Consumer Price Index (catalogue 6401), ABS Wage Price Index 
(catalogue 6345)

Source: Phillips 2017

Table 2.2: Household electricity costs and expenditure shares (2006 to 2016)

More recently, the ACCC has noted that the burden of higher electricity prices disproportionately affects 
those segments of society least able to afford it.30 During 2016, in most NEM regions, the proportion of 
household disposable income spent on electricity was around five times greater for the lowest income 
quintile than for the highest income quintile (Figure 2.6). 

Figure 2.6: Median market offer as a proportion of household income in 2016

30  ACCC (2017) ‘Retail Electricity Pricing Inquiry: Preliminary Report’ (https://www.accc.gov.au/publications/accc-retail-electricity-pricing-inquiry-
preliminary-report )
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2.3.2 Business impacts 

It is more challenging to assess the impacts of electricity price increases on businesses. The issues are more 
complex than for consumers, as businesses vary greatly in size and energy intensity.  

Small business customers tend to pay per kWh prices that are similar to prices for households. For these 
(small) customers, and depending on the jurisdiction, the electricity component of bills (which depends on 
wholesale market prices and a retailing margin) makes up between 40 and 50 per cent of bills.31  

For large, energy-intensive industrial consumers, the composition of energy bills can be quite different, 
and wholesale market prices make up a larger component of electricity bills. For these users, recent 
unprecedented increases in wholesale prices across the key NEM regions are a significant source of concern. 

Figure 2.7 shows Australian Bureau of Statistics (ABS) information on gross electricity expenditures 
by industry sector, normalised to a per megawatt hour (MWh) basis. Between 2008–09 and 2014–15 
electricity prices rose by a minimum of 22 per cent for the manufacturing sector and doubled for the 
construction sector. The time span includes the Carbon Pricing Scheme (CPS), which operated between 
July 2012 and July 2014. As the figure suggests, the producer price index for electricity is on track to 
reach and surpass these levels.  

Figure 2.7: Selected industry divisions – expenditures on electricity (2008–09 to 2014–15) 

Source: ABS 46600DO004_200809 Energy, Water and Environment Management, 2008-09; 46600DO001_201415 Energy Use, Electricity Generation 
and Environmental Management, Australia, 2014-15.

31  (AER 2017) 
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Anecdotal evidence suggests there have been significant recent price increases for businesses. Retailer ERM 
Power reported a 170% price increase for electricity contract prices for commercial customers in Victoria 
and South Australia relative to two years ago. Manufacturers are similarly reporting a doubling or tripling 
of pricing offers.32 As at the end of July 2017, Energy Action’s Price Index suggests that the forward price 
of electricity for commercial and industrial customers had increased by around 30 per cent in Queensland, 
approximately doubled in NSW, and increased by 166 per cent and 169 per cent for large customers in 
Victoria and South Australia respectively.33 

Discussion of high business power prices often focuses on energy intensive, trade-exposed industries (EITEI). 
Aluminium smelters are the leading example. However, smelters are not the only adversely affected operations.  

Energy is a substantial input for hundreds of medium-sized businesses and thousands of small businesses. 
Businesses will pass on higher electricity prices to consumers if they sell products or services locally but are 
not exposed to international competition. This will add to add to cost-of-living pressures.  

Businesses that export or face competition from imports will not be able to pass increased electricity costs 
through to consumers. Their options include: accepting lower profits, changing their cost structure by 
investing capital to use less energy, and reducing labour costs. Lowering labour costs will involve reducing 
employee numbers if wages and salaries cannot be reduced. If these measures are not sufficient to return a 
business to profitability, it will need to relocate some or all of its operations overseas, or simply close.  

This process is already underway. A decade of poor energy policy is acting like an acid on the economy, 
cutting Australia’s international competitiveness, and undermining the prosperity of Australian society. 
This decline has the potential to undermine public support for the economic reforms of the 1980s, 1990s 
and 2000s, dating from the Hawke-Keating governments and through the Howard-Costello government. 
Professors Hilmer and Banks recently expressed their concerns about the seriousness of the situation.34 

Business is deeply concerned that rising power prices and lower reliability will affect business investment 
decisions and export-competitiveness. The Governor of the Reserve Bank of Australia, for example, has 
expressed concerns about the effects of rising electricity prices on business investment.35  

Australia’s industrial competitiveness depends largely on how local costs compare to costs encountered 
by overseas competitors. Because electricity is not internationally tradable for Australia, its effect on the 
competitiveness of trade-exposed Australian business is very different from process for internationally 
tradable commodities such as oil and steel.

Australia enjoys a high standard of living and companies operating in Australia tend to pay relatively high 
wages and salaries. Yet Australia has competitive disadvantages, including a distance from global markets, 
a relatively small population, and two centuries of reliance on international investors for capital. It will 
be difficult to maintain our international competitiveness and our standard of living without competitive 
energy and electricity prices. 

Energy prices are reducing Australia’s competitiveness across a wide range of industries (see Figure 2.8 
and Box 7). For instance, between 2007–08 and 2014–15, the cost of electricity to increase output by $100 
increased from $5.77 to $9.28 for primary metal and metal product manufacturing, from $1.68 to $3.34 for 
food product manufacturing, and from $0.92 to $1.62 for agriculture. Only two sectors showed a decline 
over that timeframe – machinery and equipment manufacturing and basic chemical and chemical product 
manufacturing.

32 (Macdonald-Smith et al. 2017)
33 (EnergyAction 2017) 
34  Creighton, (2017a)
35 Creighton, (2017b) 
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Box 7: Energy intensive and trade-exposed industries – focus on smelters

Until recently, Australia had six aluminium smelters producing just over 2 million tonnes per year (with global production about 
65 Mt). The smelters’ aggregate maximum electricity demand was approximately 3.2 GW.  

Two smelters recently closed: Point Henry in Victoria and Kurri Kurri in NSW, reducing production capacity to about 1.7 Mt. 
Electricity demand for the four remaining smelters is about 720 MW lower, at about 2.5 GW across Queensland, NSW, Victoria 
and Tasmania.  

Many of the conditions that supported the development of the aluminium industry in Australia between the mid 1950s and the 
mid 1980s have disappeared or have materially changed.  

Since the 1980s, Australia has lost or actively forfeited many of its low energy cost advantages. New low-cost competitors have 
emerged. In the aluminium industry, that includes private sector enterprises in Xinjiang province in China, with access to low 
cost coal, stranded by distance to market. The industry value chain is becoming less vertically integrated, with more export-
import trading of bauxite and alumina.  

The Australian aluminium industry is focused on survival rather than development and growth. The closure of the industry will 
have strategic implications and will impact regional prosperity and jobs.

Source: ABS, 5368.0 International Trade in Goods and Services, Table 32a. Merchandise exports, Industry, FOB Value, 2017. 5209.0.55.001 Australian 
National Accounts: Input-Output Tables, Table 7, 2007-08, 2014-15

Figure 2.8: Change in energy total factor requirements and share of 2017 merchandise exports
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2.4 Observations and lessons from history  

The current policy settings have measurably increased the cost of living and decreased international 
competitiveness.    

Disruptions to electricity supply are costly to businesses of all sizes – from multinational mining companies 
to family-owned small businesses. The principal costs are lost production and loss of perishable products.  

Supply interruptions reduce productivity, erode customer confidence and lower GDP growth, adversely 
affecting national prosperity.  

Barely a decade ago, Australia had a strong electricity system with a reliable track record and affordable 
prices. It had been improved by the reforms of the 1990s. Privatisation in Victoria introduced competition, 
using the UK model.  

A broad political consensus at state and federal levels backed the NEM and higher competition in Eastern 
Australia. There was general recognition of the importance of squeezing out inefficiencies and remaining 
internationally competitive. Competition-related economic efficiency gains in the generation sector were 
significant at the time.  

The doubling of network costs in the 2000s and the recent doubling of wholesale prices are flowing through 
to retail electricity. This contrasts very unfavourably with the hard-won efficiency gains from the 1990s 
competitive reforms.  

The reforms succeeded largely because they treated private and government-owned electricity companies 
in the same way. Regulatory and competitive forces operated equally. The independent regulation of 
transmission and distribution network companies was also even handed. This was an evident improvement 
on the previous system, where state elections provided the only check and balance on government 
ownership and industry management.  

Thanks to competition, a strong legacy system with sufficient capacity, and low growth or declining 
demand, Australia enjoyed a prolonged period of low wholesale electricity prices.  

That period came to end when the focus shifted to emission reductions, with a single-minded focus on the 
electricity sector.  

The early warning signs of eroding reliability appeared alongside a rapid increase in wholesale electricity 
prices. Wholesale prices have flowed through to retail prices, exacerbating the inflationary effect of network 
price increases.  

In 2016 Australia experienced the first state-wide blackout since 1964 and in the past year both spot 
wholesale and forward prices in the NEM have doubled, flowing through to retail prices. These underlying 
cost increases are increasingly reflected in the prices household and business consumers pay.  

A key lesson of the last 10 years is that we ignore economic and engineering constraints at our peril. 
Renewables have become more important. However, the sun does not always shine and solar technology 
generates only about 25 per cent of its capacity. Wind produces only about a third of its capacity.’36 

Renewables have no fuel cost but require two to four times the capacity of dispatchable technologies to 
deliver an equivalent annual energy output.37  

Physics requires that supply and demand be matched to plus or minus one per cent every second of every 
year. LCoE calculations cover annual capacity costs but do not reflect the costs associated with the need 
to match supply with demand. Nor do they reflect the substantial costs associated with transmission from 
remote locations.  

Additional capacity from backup generators or storage is required to match renewable output to demand. 
When renewable capacity is added to a system with sufficient capacity, as has occurred in Australia, the 
capacity factor of existing plants is reduced. The system is pushed away from its economic optimum, 
resulting in hidden costs.  

36  Ed Shann, 2017, Herald Sun, October 12th 
37  To match generation with one-third capacity factor to demand with two-thirds load factor, for example, requires twice the installed capacity, plus some 

more to allow for the round-trip energy losses of the energy storage. To match generation with 25 per cent capacity factor to base load demand requires 
four times the installed capacity, plus additional capacity to make up for energy storage losses. 
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Energy storage causes energy losses that create a need for further renewable energy capacity. Further costs are 
incurred in meeting system requirements, including inertia. If the share of renewable energy is increased in a 
market with excess capacity — as has happened in Australia — these cost issues are obscured for some time.  

However, there is no such thing as a free lunch and the cost problem eventually appears. This is now 
becoming apparent in Australia, as plants optimised to meet the actual demand profile are forced into sub-
optimal operating regimes and then into retirement.  

Since the 1990s, there has been debate over the minimum number of generators needed for a competitive 
electricity market. That debate tends to be about whether five or six similarly sized competitors are needed. 
Few regulatory economists would argue that three large players are sufficient to create competitive 
electricity market conditions. The problem becomes more acute where there are entry barriers to wholesale 
and retail markets.  

Energy and mineral resources, including gas, account for about 80% of Australia’s export income. These 
exports have brought substantial national prosperity. However, our domestic market has tightened to 
the point of compromising long-standing free trade policies. This is due to a rapid increase in LNG export 
contract obligations (equivalent to twice the domestic market size in Eastern Australia), CSG production 
challenges in Queensland, and barriers to onshore exploration and production in other states.  

Electricity competition is desirable but certain conditions must prevail for competition to be effective. There must 
be a sufficient number of competitors, a level playing field (with technology neutrality), a freedom from market 
distortions (such as explicit and implicit subsidies), and an absence of market entry barriers. Good competition 
policy relies on an appreciation of the motivations of stakeholders, including market players.  

Unfortunately, Renewable Energy Targets have raised market entry barriers and strengthened the market 
power of large, incumbent generator-retailers. These retailers were formed as the only commercially 
sensible way of dealing with the RET subsidies while maintaining reliability.  

Over the past two decades, Australian governments have failed to design energy and climate change 
policies that deliver affordable and reliable energy. This failure means that the benefits of the 1990s reforms 
are being lost. The reforms created the National Electricity Market, which supported healthy competition 
and private investment, delivering low cost and reliable electricity for many years.38 

A raft of government interventions has distorted the NEM. These damaging interventions include 
government subsidy programs to support renewable energy — specifically the Renewable Energy Target and 
equivalent policies in states and territories. Regulation has also lessened incentives for the development of 
natural resources; damaging regulation has come in the form of moratoria, bans or restrictions on natural 
gas extraction, bans on nuclear energy, and restrictions on resource ownership. It is becoming clear that the 
interventions were major policy mistakes.  

In the medium term, electricity price increases are likely to continue. In July 2017, the major electricity 
retailers announced price increases of up to 20%. Traded electricity base futures prices for the year ahead – 
an indicator of forward electricity wholesale prices – are materially higher than they were a year ago across 
the NEM. 

There is no quick and easy remedy for the energy policies introduced over the last decade. However, market 
problems need to be addressed urgently. They will only worsen with time.  

38 The NEM accounts for around 85 per cent of Australian electricity demand



Power Off Power On: Rebooting the national energy market 34

 
Options and how they stack up 3

This section examines critically the range of possible responses to the problems in the energy sector.  

Each is measured against principles set out in the Overview. Particular weight is placed on the imperative for 
technological neutrality, a theme we elaborate on in detail in Appendix 3.  

If Australia is to have a genuinely technologically neutral electricity policy, the challenge is to identify a 
market design whose structure is biased neither to incumbent nor emerging technologies. That challenge is 
subtler, more profound and more important than theoretical debates about the future cost of technologies. 

The proposed solutions to Australia’s energy problem fall into eight categories:  

1. subsidy programs;  

2. energy resource supply (including nuclear energy and gas exploration and production);  

3. network, demand-side measures and system balancing;  

4. market power and vertical integration;  

5. intervention in the wholesale market;  

6. climate policies;  

7. integrated policies, such as the National Energy Guarantee; and 

8. improved standards of governance. 

3.1 Subsidy Programs 

Key Points 

Policy levers like the Renewable Energy Target, Clean Energy Target, and Feed in Tariff Schemes, are forms 
of subsidy. 

Subsidy programs result in:  

 ● misallocation of resources;  

 ● higher input and production costs for other domestic industries;  

 ● high value uses of public funds forgone where budgetary assistance is provided or costs if additional 
revenue needs to be raised to fund budgetary assistance;  

 ● demonstration effects (whereby provision of assistance on an industry encourages other industries to 
seek similar treatment); and  

 ● compliance and administration costs. 
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Renewable energy subsidies are not technologically neutral. They lock in certain technologies reducing the 
scope for cost savings from future technological innovations, resulting in higher costs for businesses and 
households. They distort investment decisions resulting in capital misallocation on an industrial scale. 

Renewable energy subsidies in Australia provide are a textbook case of gross market distortions and serious 
unintended consequences. They have: 

 ● Misallocated capital on a grand scale and been funded from the pockets of largely unware consumers 

 ● Failed to factor in the system cost of guaranteeing reliable supply or the costs incurred by consumers, 
businesses and the economy when the system becomes unreliable. 

 ● Picked winners and kept losers alive. 

 ● Created a vast industry seeking to maintain and expand the subsidy programs   

 ● Created a great compliance and administration regime supporting these subsidies.   

State-level renewable energy targets reflect interstate competition to attract to their state project 
investment. This ultimately undermines efficient investment in the National Energy Market. 

3.1.1 Subsidy Programs and their interaction with the energy system 

Industry assistance provides benefits to specific firms or industries, but impose costs on the broader 
economy. Table 3.1 shows how subsidy schemes work.  

The pernicious effects of subsidies are less appreciated by the broader community, where government 
interventions of this kind are often not recognised as a subsidy.  

Subsidies in the energy market are mainly implicit. They are added the price of energy paid by consumers, as 
opposed to explicit subsidies paid from public funds.  

Regardless of whether they are explicit or implicit, subsidies are paid by citizens, since governments have 
no money of their own. Implicit subsidies passed onto consumers, however, are inherently regressive, since 
they are paid by all, regardless of means. 
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Table 3.1 Types of subsidy schemes used in energy policy with examples 

Program Type Description/How it works Type Common Examples

Certificate 
schemes for 
renewable 
energy 
generation 

Mandates a proportion of electricity be generated 
using specified renewable technologies over a set 
time period. Certificates are issued to renewable 
electricity generators for the units of electricity they 
produce. An obligation is placed on generators or 
electricity retailers to surrender these certificates to a 
regulator to meet the renewable energy target.

Implicit 
subsidy 

Extension of the 
existing Renewable 
Energy Target (RET) 
scheme with Large 
Generator Certificates 
(LGCs) 

Certificate 
schemes for 
low emission 
generation 

Similar to certificate schemes such as the RET, but 
certificates can also be created, on a pro-rata basis by 
non-zero generation sources up to a threshold limit. 
For example, if the threshold were set at 0.7 t CO2/
MWh, then a generator with an emissions factor 
of 0.35 t CO2/MWh would create one certificate for 
every 2 MWh of electricity generated, rather than one 
certificate for every 1 MWh, as in the case of a zero 
emission source such as wind power. 

Implicit 
subsidy

Clean Energy Target 
(CET), as proposed by 
the Finkel review 

Feed-in tariff A guaranteed payment for electricity fed into the 
supply grid from a renewable energy source. FITs can 
be available for larger-scale generation and smaller-
scale generation (domestic or small business). Most 
Australian states and territories have operated some 
form of mandatory Feed-in tariff scheme.

Implicit 
subsidy

The original state-
based subsidy 
schemes for rooftop 
PV 

Capital or Grant 
Subsidy

Direct financial transfers from governments to 
households or firms investing in a particular 
technology.

Explicit 
subsidy

Capital subsidies from 
ARENA to investors 
in renewable energy 
projects, e.g. at remote 
mine sites 

Tax exemption/ 
incentives

Provide tax credits or preferential tax treatment for 
investment in a certain technology. Can be formulated 
on a one-off, ad hoc basis.

Explicit 
subsidy

Legal contracts 
assuming certain 
project risks which 
are  uncommercial, 
i.e. some Purchasing 
Power Agreements 
or Contracts for 
difference, Payroll or 
other tax incentives 

Preferential, 
low interest 
guaranteed 
loan

Preferential loans reduce the cost of borrowing to 
invest in a certain technology. These can be in the 
form of low or zero interest rate loans, or guarantees 
where the government takes on the default risk. 

Explicit 
subsidy

Loans from the Clean 
Energy Finance 
Corporation (CEFC) 

Reference: Adapted from PC (2011) https://www.pc.gov.au/inquiries/completed/carbon-prices/report/carbon-prices.pdf
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3.1.2 Energy subsidies have particular problems

All subsidies distort the market. They steer capital to investments that would not otherwise have been 
made. Far from being an exception to this rule, energy subsidies are a textbook case of gross market 
distortion and serious unintended consequences.

Renewable energy subsidies have misallocated capital on an industrial scale. It has driven investment in 
generators into a market that needed no extra capacity at the time. This subsidised excess capacity drove 
down wholesale prices to the point where it pushed some of the then lowest cost generation off the system. 
The result was a deficit of dispatchable energy and a significant increase in prices. 

Subsidy programs like the Renewable Energy Target are chronically flawed. They fail to account for the 
costs associated with reliability, and the costs to consumers that arise from the erosion of reliability. 
They have incentivised the building of generation capacity which has undermined reliability in the 
National Energy Market.

Box 8 outlines the stylised impacts of renewable energy targets on the stylised  electricity market, Box 9 
considers the impacts of the RET on wholesale electricity prices until completion, and Box 10 considers the 
impacts of renewable energy policies on job creation.

Box 8: How subsidies and renewable energy targets work 

This figure depicts a stylised electricity generation market.

Pre-intervention of a renewable energy target non-renewable base load electricity is provided at a constant unit cost equal to 
price ab, and total consumption is am.

 On introduction of a mandatory renewable energy target, renewable supply is further incentivised and is represented by the 
supply curve SR. If the renewables target is set at quantity ah, the price required by marginal generators will be ae. 

• The implicit subsidy paid per MWh to renewable producers is be, and the total subsidy equivalent (TSE) the shaded 
area, befg. Total abatement would be equal to the difference in emissions intensities of the base load generator and the 
renewable generators, multiplied by the amount of renewable electricity ah. 

• Part of the TSE, area def, is producer surplus to renewable suppliers — the size of this depends on the excess of the price 
received over their costs of production. The remainder (area bdfg), is the additional resource cost of supplying ah (that is, 
additional to the cost of the base load generation being replaced). The renewables target will increase the average cost of 
generating electricity and lead to an increase in the electricity price from ab to ac (as drawn, the full cost of the subsidy is 
passed on to consumers so area befg is the same as area bckj). This will induce a reduction in consumption of energy and 
some additional abatement. If the subsidy to renewable energy producers were paid directly by taxpayers, the consumer 
price of electricity would not change, but the average cost of producing energy would still rise.

Figure 3.1: Stylised electricity generation market
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Box 9: Phasing out the RET is key to avoiding sovereign risk

The RET operates as in income stream for renewable produces alongside the income stream from the National Electricity 
Market pool price.

Most producers have signed long term agreements for their renewable certificates (LGCs) with retailers, on whom the obligation 
to secure renewable generation falls.

There is some trading in the spot market, which is the only visible price for LGCs.

Current high spot prices spot prices for LGCs are a product of a shortage of certificates (supply and demand), but by 2020 the 
RET capacity will be effectively filled. There will be no additional demand for certificates – nearly all retailers will have what 
they need (except at the margins). 

This means the price for LGCs will likely go down.

Modelling for AEMO suggests we will likely see LGC prices fall to zero by 2030 or earlier as these dynamics play out.

These dynamics imply that consumers may have already faced the peak impact of RET subsidies. LGC revenues, which typically 
comprise up to two-thirds of generators’ overall revenues will decline once the 2020 target is met through to 2030. The future 
costs of subsidies paid under the RET for the duration of the Scheme to 2030 will diminish in both the absolute size and relative 
proportion of their impact on wholesale electricity prices.

Removing the RET immediately without regard for sovereign risk implications of existing and committed projects would be 
short sighted. Such a measure could undermine committed entry of almost 6000 MW of renewable energy across the NEM, 
which the ESB has noted is principally incentivised by the Renewable Energy Target.38a

Note: Neutral demand and growth scenario for the existing 33TWh RET by 2020. 
Source: Jacobs (2017), ‘Retail electricity price history and projected trends’

Figure 3.2: Forecast of LGC price ($/certificate nominal)

The majority of renewable energy subsidies in Australia are cross-subsidies between consumers, via 
retailers, to buttress business cases that would otherwise not stack up. 

They are driven by government mandates but not appear in government accounts, and do not impose the 
political cost that comes from raising taxes.  

The scale of Commonwealth-mandated subsidies is determined by the size of the RET. The larger the RET, 
the larger the levy on consumers, a vital piece of information seldom disclosed to the public. 

State-level renewable energy targets arose from interstate competition to attract investment. That 
investment has been driven largely by consumer cross-subsidies mandated by Federal legislation, the costs 
of which are spread across all customers nationally.  

38a ESB (2017), ‘Energy Security Board Advice – The National energy Guarantee’ 20 November
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Box 10: Does renewable energy create more jobs than it loses

Job creation is frequently used to justify the subsidy programs which are distorting the NEM.40 The Climate Council (2016) notes 
‘moving to 50% renewables by 2030 would create more than 28,000 jobs nationally’. Governments have also been in on the act. 

Job creation claims usually focus on the impact on the electricity sector. The economy wide impact of subsidised jobs is seldom 
discussed.  

Even so, it is unclear what aggregate impacts will be.  Construction jobs are, by nature, temporary. Jobs created by subsidies to 
new technology are likely to cause a reduction of employment in old technology.  

Renewable energy generation and the electricity sector 

Simple economic inference would suggest instead that for the electricity sector alone renewable energy jobs will not create 
more employment than is currently the case in traditional generation assets. 

Cost assumptions for renewable technology usually assume the labour force will be smaller than that in existing technologies. 
Renewable technologies are typically considered low operating cost technologies. This means they would not require 
employment for the sourcing of fuel for generation compared to more traditional forms of electricity generation.  

There may be opportunities for jobs in design and development. However, in deployment there is likely to be little added value 
and long term ability to sustain multiple manufacturing centres for renewable energy components, and Australia will struggle 
to be a first-choice destination for this sort of activity, given endowments, geography and relative comparative advantages 
based on these factors.  

On a technical level, the definition of what is counted as a renewable energy job also matters. 

39  An extreme example of rent extraction may have occurred in Queensland. Many have noted that Government owned generation assets in Queensland 
(CS Energy and Stanwell Corporation) altered their bidding practices to increase price and earn economic rents using their government mandated 
monopoly power. See for example ACCC (2017) 

40  This modelling combines construction and generation jobs to reach this result. Only 16,240 jobs would be generation jobs. Further the underlying 
modelling is a partial equilibrium analysis of the electricity sector, using crude employment multipliers to generation employment outcomes. This means 
the modelling approach does not account for the economy wide impacts, say for example the long term impacts on prices and their impacts on other 
industries in Australia, nor any reliability issuewith respect to generation. 

A Clean Energy Target would be broader-based, of much larger scale, and hence almost certainly a more 
expensive subsidy scheme than the RET, and hence likely to create even larger problems.  

Government-backed special purpose financing (such as through the Clean Energy Finance Corporation) 
avoid being labelled as implicit subsidies by lending on commercial terms.  

If they were truly commercial, they would have the effect of displacing private sector financing that would 
have proceeded anyway.  

In cases where it does not displace private sector financing, it is supporting investment in uncommercial 
projects, and acts as an implicit subsidy. The liability for projects considered unappetising by private 
investors is held by taxpayers. 

Government co-investment at the risk of the taxpayer, or the provision of off-take guarantees through 
a power purchase agreement (PPA) or a Contract for difference (Cfd) have a strong tendency to introduce 
distortions, either as an explicit subsidy funded by the taxpayer, or through rent extraction, which can be 
equivalent to a hidden tax.39
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Annual direct full-time employment (FTE) in renewable energy activities in Australia was estimated at 11,150 in 2015-16. As 
Figure 3.3 shows, this is a decrease of 2,150 FTE (-16%) from the previous year (2014-15) and a decline of 8,070 FTE (-42%) 
from a peak of 19,220 in 2011-12.41

Underpinning much of the peak and trough in aggregate full-time renewable energy jobs was a decrease in the number of roof 
top solar photovoltaic systems being installed. This was predominately driven by feed-in-tariffs paid to customers exporting 
energy to the grid. Reductions in feed-in-tariffs (FiTs) from 2011-12 have coincided with falls in employment in the installation 
of roof-top solar PV systems.

Larger scale commercial renewable energy investments such as Solar PV and Wind is driven by installation activity, rather than 
ongoing operation and maintenance, suggesting that headline renewable job creating claims require careful scrutiny. For 
example, Figure 3.4 compares renewable energy FTE jobs and installed generation capacity for wind generation in the 
NEM regions. 

Source: ABS 4631.0

Source: ABS 4631.0 AEMO and authors estimates

41  Average employment in electricity supply in Australia in 2009-10 was 55,449 and in 2015-16 was 55,162. However, headline renewable energy full-time 
equivalent employment statistics from the ABS are not directly comparable with ABS labour force statistics. ABS renewable energy statistics capture 
both construction and generation activities and no separation is provided by the ABS. Further ABS renewable energy employment statistics include jobs 
working for Government and non-profit institutions such as those employed for the Clean Energy Finance Corporation or the Australian Renewable 
Energy Agency. 

Figure 3.3: Renewable Energy Employment

Figure 3.4: FTE jobs and generation capacity
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Within the NEM States and Territories total annual direct FTE employment in wind power has been varied, with a high in 2013-
14 of 1,670 or 12.5% of annual direct FTE employment in renewable energy activities, to a low of 580 in 2015-16 (5.7% of the 
total). Over this same period wind capacity in the NEM grew from 2808MW in 2013-14 to 3708MW in 2015-16.

South Australia provides a practical example of the complexity of assessing job creation in the energy sector alone. South 
Australian Premier Jay Weatherill has noted that a 150MW solar thermal power plant to be built in Port Augusta would create 
‘650 local jobs during construction and 50 ongoing positions’.42

However, a year prior to this project renewable energy project Northern and Playford B power stations closed, which also led to 
the closure of the Leigh Creek coal mine beyond 2018, saw the loss of 438 jobs (258 at Leigh Creek and 180 at Port Augusta).43, 44 

A more nuanced discussion would consider wider economy wide impacts in the long run.

Renewable energy and the long run impact on the economy

Whether the shift to renewable energy in the long run will create more jobs than it removes will depend on a number of  
factors including: 

• the long run efficiency of electricity use and specifically whether the cost of electricity rises

-  Rising energy costs have the potential to affect both individual businesses (at the micro level) and broader economic 
activity and competitiveness (at the macro level).

-  The impact will be greater for businesses that specialise in energy-intensive products or for businesses —  
when energy prices rise international competitiveness fall. 

-  The department of Industry has also estimated that “energy costs for Manufacturing and Transport, Postal & 
Warehousing increased sharply to around 10 per cent in 2013–14.”45

• education and innovation policies to deal with structural unemployment

-  Skills mismatches and associated structural unemployment will arise because of the changing structure of the electricity 
sector and its flow on impacts to the rest of the economy.

-  Technological progress has often benefited Australians in the long run, but success is not always guaranteed. Policy 
choices today will determine whether the transformation of the electricity sector we are currently experiencing and will 
experience into the next several decades is a job creator.

-  The ability of individuals to adapt and respond to technology will drive job creation, not one technology 
displacing another.

42  https://www.premier.sa.gov.au/index.php/jay-weatherill-news-releases/7896-port-augusta-solar-thermal-to-boost-competition-and-create-jobs  
43  http://www.abc.net.au/news/2015-06-11/power-stations-port-augusta-alinta-energy/6537814 
44  http://www.abc.net.au/news/2016-05-09/port-augustas-coal-fired-power-station-closes/7394854
45  https://industry.gov.au/Office-of-the-Chief-Economist/Publications/AustralianIndustryReport/assets/Australian-Industry-Report-2016-Chapter-4.pdf

Draft Recommendations

Existing state subsidy schemes should be discontinued immediately and existing contracted commitments phased 
out. There should be no further extensions to the Renewable Energy Target.

State and Territory Governments should cease stand-alone subsidy schemes or targets which compromise the 
National Energy Market. Such programs distort investment and undermine the very purpose of having a NEM.

1.

2.
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3.2 Energy resource supply 

Key Points 

Incentives around energy resources supply in Australia are not technology neutral.  

Political opposition has led to legislative and regulatory restrictions affecting onshore gas exploration and 
production, as well as the development of nuclear energy. 

We should seriously consider options for changing market incentives to ensure efficient use of our energy 
resources. They present medium-term solutions that address high energy prices while not impacting the 
energy market.   

The options include: 

 ● removing state government policies and laws preventing the exploration and development of natural 
gas resources; 

 ● removing bans on the development of a nuclear energy industry in Australia; 

 ● addressing LNG contract rigidities and frictions that exacerbate supply shortage problems; and 

 ● providing greater certainty for land owners on the compensation they will receive for providing access 
to their land for resource development. 

The Australian Domestic Gas Security Mechanism (ADGSM) has achieved its goal in prompting a voluntary 
agreement that addresses supply shortages.  

Enacting export controls, would open the door to further inefficient subsidy programs, crystallise sovereign 
risk and reduce the development of Australia’s natural resources. It would create significant fiscal and 
economic costs.

Box 1 and Box 2 in section 2.2 describe current policy and legislative barriers to the production of primary 
resources. 

The Coase theorem maintains that, if property rights are well-defined and there are no transaction costs, 
economic agents will contract to achieve an efficient outcome, irrespective of who holds the property 
rights on particular assets.46 The theory assumes: zero transaction costs; only two agents to each bargain; 
perfect knowledge of other peoples’ well defined profits or utility functions; competitive markets for legal 
entitlements; a costless court system to uphold all legal contracts; profit maximising producers and utility-
maximising consumers; and no wealth effects or income effects. 

Energy market efficiency has suffered because many of these standard expectations do not apply to this 
sector. In the energy market, for example, property rights are not fully allocated to individuals. Governments 
have prevented resources from being used without considering the costs and benefits of their approach. 
Individual landowners are not confident that laws will provide them with adequate compensation. Market 
distortions have therefore been created. 

Removing these distortions would support an energy policy that would not discriminate in favour of 
particular energy sources. A neutral attitude towards energy technology options need not conflict with 
regulations limiting emissions intensity or with carbon pricing. 

This approach would properly consider the implications of government policies with respect to the 
incentives for energy exploration, development and utilisation.  

46  Coase, 1960; Stigler, 1966
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3.2.1 State government policies preventing the exploration and development of  
natural gas resources  

Increased supplies of gas are needed on the East Coast. At least four separate Australian reviews and 
inquiries have found that it is possible to effectively manage community concerns relating to environmental 
and social issues with respect to gas exploration and production. Concerns can be managed through 
evidence-based regulatory regimes that incorporate effective monitoring and compliance enforcement, that 
consider costs and benefits, and properly assess individual cases. 

Moratoria on specific technologies result in higher gas prices, reduce investment and job creation, and 
decrease state government tax and royalty revenue. They ignore the economics of demand and supply, are 
not technologically neutral, and place pressure on the energy system in a way that reduces reliability and 
affordability. At the margin, they also impact sovereign risk for owners and operators of major projects. They 
impact decisions on locating commercial operations in Australia because they raise energy affordability and 
reliability issues.  

A number of mechanisms could be put in place to alleviate these issues. The most practical would be cost-
benefit analysis on a project-by-project basis. This would be significantly superior to a blanket ban.

3.2.2 Bans on the development of a nuclear energy industry in Australia  

Nuclear energy is a mature, reliable, low-emission electricity generation technology. Existing bans on 
nuclear power in Australia are not technologically neutral (see Box 11).  

Affordability is a key issue. Nuclear power’s deployment is characterised by large upfront capital costs 
and long periods of construction and operation. It offers high capacity and reliability but typically lacks 
the ability to adjust quickly to follow the peaks and troughs of a highly variable demand profile. However, 
these are issues for investors and the market to consider. Nuclear power challenges should not preclude its 
consideration as part of the NEM.

Box 11: The track record of nuclear safety47 

• From the outset, there has been a strong awareness of the health hazards of nuclear criticality and release of radioactive 
materials from generating electricity with nuclear power.  

• As in other industries, the design and operation of nuclear power plants aims to minimise the likelihood of accidents and 
avoid major human consequences when they occur.  

• There have been three major reactor accidents in the history of civil nuclear power – Three Mile Island (1979), Chernobyl 
(1986) and Fukushima Daiichi (2011). The first was contained without harm to anyone, the next involved an intense fire 
without provision for containment, and the third severely tested the containment, allowing some release of radioactivity.  

• More than 18,000 people were killed by the Great East Japan Earthquake and Tsunami in 2011. The earthquake exceeded 
the design specification of the plant by an order of magnitude and the tsunami greatly exceeded the size the plant was 
designed to withstand.  

• These are the only major accidents to have occurred in over 17,000 cumulative reactor-years of commercial nuclear power 
operation in 33 countries.  

• A total of 50 deaths been have caused by two nuclear power reactor accidents: three operators were killed at a small, 
experimental military reactor in the US in 1961, and 47 staff and fire fighters were killed at Chernobyl (32 immediately and 
15 later). There were no radiation or nuclear-related deaths at Three Mile Island or Fukushima.  

• The cumulative global tally of deaths from accidents related to the other three major sources of base load electricity — hydro, 
coal and gas — runs to the tens of thousands. Per unit of energy generated, nuclear power is far safer than other forms of 
base load electricity generation.  

• Evidence over six decades shows that nuclear power is a safe means of generating electricity. The risk of accidents in nuclear 
power plants is low and declining. The consequences of an accident or terrorist attack are minimal compared with other 
commonly accepted risks. Radiological effects through radioactive releases can be avoided. 

47  Source: World Nuclear Association, May 2016  
www.world-nuclear.org/information-library/safety-and-security/safety-of-plants/safety-of-nuclear-power-reactors.aspx  
www.world-nuclear.org/information-library/safety-and-security/safety-of-plants/appendices/safety-of-nuclear-power-reactors-appendix.aspx http://
www.world-nuclear.org/information-library/safety-and-security/safety-of-plants/fukushima-accident.aspx 
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In deciding whether to lift Australia’s ban on nuclear energy, we would need to consider: our capacity to 
manage radioactive waste, the potential for nuclear power to reduce greenhouse gas emissions, and the 
safety and security implications of a higher level of nuclear activity. 

Australia is in a good position to benefit from the lessons learned worldwide. New developments consider 
lessons on reactor design and siting, and human and cultural factors.48 Data shows that nuclear power is 
safer than other forms of base load electricity generation. 

3.2.3 Export controls and domestic gas reservation  

Generally, countries that seek to develop a natural gas export market have done so with an additional 
set of policies that seek to ensure supply to the domestic gas market. Such policies include domestic gas 
reservation schemes, restrictions on export volumes, and export permit systems. 

These mechanisms have been promoted as a way of ensuring the domestic gas market has sufficient supply. 
However, countries that have attempted to ‘have it both ways’ have tended to kill their gas export industry. 
For example, they may have introduced measures that cause gas to be sold into the domestic market at 
below the netback value of exported gas. Egypt is an LNG and pipeline gas exporter and provides a case 
study of such policies. 

Export controls, domestic gas reservation policies and other similar mechanisms have serious limitations. 
They divert gas supply from the highest value uses, act as a subsidy for the domestic market (see Box 12) 
and lead to an inefficient allocation of resources within the economy. Subsidising domestic industries further 
reduces employment, profits and gas industry tax revenue. Subsidies may also undermine investment 
incentives and reduce incentives to bring on new sources of gas supply. 

Applying such a scheme retrospectively would negatively impact investor confidence and potentially curtail 
future investment in the sector, due to heightened sovereign risk.

48   http://nuclearrc.sa.gov.au/app/uploads/2016/02/NFCRC-Tentative-Findings.pdf 
49 Drawn from Deloitte Access Economics (2013) ‘The economic impacts of domestic gas reservation’
50  www.business.uwa.edu.au/__data/assets/pdf_file/0010/2712196/15.08-Neill,-K.-WESTERN-AUSTRALIAS-DOMESTIC-GAS-RESERVATION-POLICY-

THE-ELEMENTAL-ECONOMICS.pdf

Box 12: Textbook economics on gas reservation policies49 

Western Australia has had a gas reservation policy that requires new gas developments to supply the equivalent of 15% 
of their gas exports to the Western Australian domestic gas market.50 Gas reservation policies such as the domestic supply 
obligation in Western Australia have the same impact as a tax on production (that is, a royalty). They provide a different way of 
collecting the royalty for the development and exploitation of natural resources.  

A reservation policy entails setting aside gas for domestic users. The amount is greater than the amount users would have 
consumed under free trade. This policy results in an excess supply of gas at the initial export parity price, causing the domestic 
price to fall. 
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The Australian Government has introduced the Australian Domestic Gas Security Mechanism as a response 
to a shortage of gas in the east coast gas market. The ADGSM came into effect on July 2017 with a five-year 
sunset clause. It sought to limit natural gas exports to meet the short-term needs of Australian customers. 
The ADGSM achieved its goal by prompting a voluntary industry agreement, obviating the need for export 
controls. The ADGSM was a pragmatic response to a serious market problem that, left unaddressed, 
would cause serious damage to the economy. A preferred response would have been to open-up supply 
by removing restrictions on gas extraction. However, the restrictions fall outside the Commonwealth’s 
jurisdiction. Government options are limited because of what Rod Sims has described as the ‘the triple 
whammy that has upended [Eastern] Australia’s gas market’.51  

In the short run, gas producers respond to this ‘tax’ by reducing total supply. This is illustrated by the shift in the supply curve 
from S to S’. This causes a contraction in the total supply of gas, including the amount reserved for domestic consumption, as 
one is proportional to the other. Gas exports are also reduced (from QX -QD to QX’-QD’).

The reduction in total gas output generates a loss of producers’ surplus (the right, dark blue-shaded triangle in the diagram 
above). However, this is not the only loss. Unlike a production tax, the proceeds from this ‘tax’ do not go to the government. 
Rather, they fund the domestic subsidy to gas consumers, resulting in additional distortions. Although domestic gas users 
benefit from the lower ‘subsidised’ price, the value these users place on the gas is less than the value that could have been 
realised by exporting it. This represents a net loss to the economy. The marginal benefit of the gas to the domestic user is below 
its opportunity cost to the producer. This welfare loss is shown in the diagram as the left, dark blue-shaded triangle.

In the short run, producers are limited in their ability to respond to the tax by contracting supply. Their supply response 
would largely result from a reduction in hours of production. In the long run, however, domestic producers will respond to 
the lower return on gas production though their investment decisions. Less profitable gas production will lead to a reduction 
in investment in the industry and, as a result, total supply will fall even further. This also raises the prospect of longer-term 
inefficiencies on the demand side (that is, among gas consuming industries). The short-term demand side inefficiencies 
described above are amplified over the longer term if artificially depressed input prices lead to investment in downstream 
capacity that would not otherwise be productive.

Fig 3.5: Economic impact of domestic gas reservation

51   Sims (2017) notes “First, the introduction of LNG changed gas flows and domestic prices. Second, oil prices fell faster and further than some thought 
possible, curtailing investment in gas exploration and development. Third, regulatory uncertainty and exploration moratoria have significantly limited or 
delayed the potential for new gas supply.”
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Other underlying issues are currently leading to Australian supply shortages in the gas market. 

In theory, there should be gas price parity between Queensland gas and the Asian LNG ‘netback’ prices, 
due to the recent connection between Eastern Australia’s gas market and the Asian LNG market (via the 
Curtis Island LNG export terminals). The ‘netback’ prices are, for example, Tokyo Bay prices minus shipping, 
liquefaction and local gas transmission costs. 

Before the construction of the LNG plants at Gladstone and the commencement of LNG exports, Australia’s 
domestic natural gas prices were materially lower than Asian LNG prices. The typical wholesale and large 
industrial gas price level in Queensland was around two to three Australian dollars per GigaJoule (GJ). A 
gigajoule is almost the same amount of energy as an MMBtu. 

The oil-linked delivered LNG price in Japan was between US$10 and $20/MMBtu. A typical oil-linked 
long-term contract gave prices around US$13 to $14/MMBtu when crude oil was $100 per barrel. After 
Fukushima, LNG spot prices rose to more than $18/MMBtu in a tight market. 

Oil prices collapsed to below US$50 per barrel and oil-linked LNG contract prices have followed, as have LNG 
spot prices. They are now between US$5 and US$10/MMBtu. 

Meanwhile, gas prices in Queensland, Victoria and South Australia have risen to between AU$10 and AU$20 
per GJ: between US$7.50 and US$15/MMBtu. It has been noted that gas prices in Queensland, which is 
exporting to Asia, are higher than in Japan. Indeed natural gas spot prices have exceeded Australian LNG 
export prices to Japan. (See Figure 3.6.) 

Government options are limited because:   

 ● LNG exports are Australia’s third-largest source of export income, and projected to become the second-
largest, after iron ore, depending on how rapidly oil prices recover. It would not be good policy to hamper 
the export LNG market.

 ● Government policy cannot control international oil prices.

 ● Barriers to gas exploration and production at the state and territory level are not the domain of the 
federal government. 
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Comparisons between these price series should be treated with great caution, as one is a spot price and the 
other is a long-term contract price. 

Nevertheless, as the ACCC Chairman noted in March 2017: 

To me, however, the real crisis is facing some industrial gas users, and this point is insufficiently 
recognised. 

The effects of the gas price shock will vary depending on whether they have alternatives to gas and the 
extent of their trade exposure. Many industrial users have no real alternative to gas, and gas can often be 
5% and for some, 15-40% of input costs.

‘The gas spot price recently has been above $10/GJ, some 150% higher than past prices, and some 
companies are apparently being offered gas at $20/GJ, if they receive supply offers at all.’ 53

In ‘textbook’ economic theory, a situation where gas prices in Australia exceed the ‘netback’ price of exports 
‘could not happen.’ This is because the exporters would sell to the highest bidder and the two prices would 
then re-equalise. However, the situation is happening. 

Additional explanations are required to understand why the market is not working as expected.

Firstly, as noted in the Finkel Review “production from CSG fields carries a greater degree of uncertainty in 
the development and production phases compared with conventional gas. CSG wells are depleted faster and 
as a result, wells need to be drilled on a continuing basis to access the gas and to make the development of a 
CSG field economically viable.”

To a certain extent, the current gas supply shortage may represent an overestimation of production or an 
inability to fund the additional capital investment needed to maintain production levels initially planned for. 
Should this be occurring, it would reduce the availability of gas for sale in the domestic market, given the 
requirement to fulfil long term gas contracts.

53   Rod Sims (2017) Recognising Australia’s east coast gas crisis, 5th Annual Australian Domestic Gas Outlook, 14th March, Sydney; emphasis added

Source: Australia Energy Market Operator Gas Bulletin Board, Japan Ministry of Finance, IHS 
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Secondly, domestic wholesale gas is priced through negotiations between producers and large consumers 
(industries and power generators). Some large buyers do take long-term contracts (not linked to oil, but 
typically indexed to inflation) along with a portfolio of shorter-term contracts. They do this according to 
their forecast for needs, prices and risks. 

Many smaller and mid-sized buyers in the industrial sector have relatively short-term contract exposure. 
That served them well in a market where prices were low, due to a balance of power between producers and 
buyers, and marginal production costs. Many of those buyers did not manage to secure contract coverage 
before the market tightened and prices were driven up. They were apparently unwilling to risk commitment 
until gas supply issues became more pronounced.

It is unfortunate that domestic firms are unable to manage price risk through long-term contracts and 
suppliers have failed to forecast appropriate production. This is unlikely to warrant government intervention 
but government action may be triggered by a third factor.

While long-term contracts are essential to getting natural gas projects off the ground, they may also limit 
the ability of contracting parties to take advantage of brief trading opportunities. This reduces market 
liquidity. For example, destination clauses in long term LNG contracts may forbid buyers from re-selling 
the product to a different destination (which allows the supplier to earn more revenue through price 
discrimination). Accompanying clauses may forbid sellers to supply buyers from different sources. Without 
such restrictions, decisions would be made on the basis of cost. 

Policy initiatives publicly discussed to date have not considered the way such LNG contract rigidities 
contribute to the crisis in the Eastern Australian market. As a large supplier, Australia has the capacity to 
alter contracting arrangements in international markets.

Destination clauses enable exporters to price discriminate between markets and thereby aim to capture the 
greatest profits for their shareholders. They were standard practice in Russian pipeline gas export contracts 
to European markets – until disallowed by the EU. It is understood that the Japanese Government now 
favours the removal of origin and destination clauses. 

Given that destination clauses favour exporters, it might be expected that, as a gas exporter, Australia 
would adopt a view similar to Gazprom and the Russian Government, and would be unenthusiastic about 
their removal from LNG contracts. 

However, the removal of both origin and destination clauses from LNG contracts would make a significant 
contribution to the maturing of international LNG markets. It would make more physical swaps possible and 
allow the trading away of price differences between markets, eliminating situations where the gas price in 
Queensland could exceed the netback price (or even the absolute price) in Tokyo Bay. 

Since the 1980s, the oil market has become far more fluid. It is far better able to manage risk through 
financial instruments and trading. Australia’s oil production provided an important buffer from the 1970s 
oil shocks and Australia introduced international oil parity pricing in the late 1970s. As one of the world’s 
leading LNG exporters, and a leading advocate of international free trade, Australia’s government should 
work with Japan and other key trade partners. We could play a leading diplomatic role in removing origin and 
destination clauses from LNG contracts throughout Asia.

Such an initiative would help to mitigate the shock the ADGSM caused to Japan and other trade partners 
for whom energy security is a major concern. It would indirectly complete the process of linking Australian 
gas prices, via LNG, to international oil prices, but with a discount equivalent to the cost of liquefaction and 
shipping to Asia. Eastern Australian gas prices would not return to their previous levels but gas users would 
be able to construct financial hedges, using oil futures if necessary.
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If current incentives and conflicts persist, driven by the current allocation of property rights, state 
governments will need to adjudicate gas issues with regard to the national economic interest; they may be 
swayed by opportunities for short-term political gains.

One way to improve outcomes with respect to coal seam gas exploration would be to alter the incentives of 
each of the parties. It is notable that landowners who host wind turbines receive payments from the wind 
farm owners. 

Box 14: Gas extraction methods54

There are several forms of natural gas (which is primarily methane). Gas is sourced from different geological formations; 
techniques vary and present differing risks to the environment. Risks need to be managed in terms of severity and type. 

• Coal Seam Gas: found in coal seams, typically 300 to 1,000 meters underground. CSG is held in place by water pressure and 
is extracted through wells drilled through the coal seams. When the water pressure is reduced, natural gas is released from 
the coal. The gas is then processed to remove water and piped to compression plants for transportation via gas transmission 
pipelines to power stations, industry and domestic gas customers. This is a relatively safe extraction process.

• Shale gas: refers to methane that is trapped within layers of shale rock at depths greater than 1,500 meters. In Australia, 
the industry is largely in the exploration stage. This involves drilling vertical wells in prospective areas and using hydraulic 
fracturing (fracking) to determine whether gas production is likely to be economically viable.

• Tight gas: refers to gas held in sandstones and limestones of low permeability and low porosity. Because of this low 
permeability, gas cannot migrate out of the rock, so tight gas must be extracted through hydraulic fracturing. 

54   https://industry.gov.au/resource/UpstreamPetroleum/Pages/UnconventionalGas.aspx

3.2.4 Landowners and royalties, states and the GST, and other incentives impacting  
resource use  

Australia has adopted a ‘regalian’ system for resource exploration and development rights. The state owns 
natural resources but leases rights to exploit these resources to private firms under set conditions. With 
respect to land rights, this system separates surface rights and exploration and development rights.  

This system means stakeholder agreement must be achieved on resource exploitation. Stakeholders include 
the landowner, the owner of the natural resources, the miner and the state.  

Australian common law used to link Australia resource and land ownership. It was then overturned by 
state government legislation. In other jurisdictions such as the United States, resource ownership is tied to 
ownership of the land. Australian landowners and resource owners now have separate interests. Conflicts 
have emerged. Unlikely alliances have formed between environmental activists and farmers. 

Landowners have raised concerns around: the extent of their power of veto; whether adequate 
compensation is payable to them for damage caused due to exploration and development access; prior notice 
for activities on their land; and whether ‘buffer zones’ are sufficient.  

Community stakeholders have also raised environmental concerns in relation to agricultural land and 
impacts on water catchment areas. However, there are large community misconceptions around gas 
extraction and its impact on the environment. (see Box 14.)
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Policies in this area can be assessed against:

 ● Their impacts on economic efficiency (ensuring the highest value use of land and resources)

 ● Their impact on the distribution of returns between individuals and the community

 ● Any associated fiscal implications. 

Adjusting incentives for landowners above onshore gas resources 

Altering incentives and realigning landowners with the national interest could complement coal seam  
gas policies. 

There are various options. Incentives might align landowners strongly with the highest value use of land 
(by combining resource ownership and land ownership). They might moderately align landowners towards 
the highest value use (for example, by allocating royalties from resource infrastructure expenditure to the 
regional areas in which they are earned, or by providing a share of royalty income to the landowner). 

However, economic efficiency is not the only issue. Linking asset ownership with usage rights will ensure 
assets are used in a way that generates the most wealth. 

The creation of winners and losers through such policies may raise concerns. However, the policies would 
generally be expected to have a neutral to positive fiscal impact. A policy of spending resource royalties in 
the area in which they are earned could have a negative impact on the fiscal situation if it diverted existing 
mining royalties to new expenditure (if no other budgetary offset was provided). If it was limited to new 
projects, its impacts could be expected to be positive, assuming it prompted development that would not 
otherwise occur. 

Adjusting incentives for the states

States have recently raised concerns that they face high political costs when allowing coal seam gas 
exploration and development but they reap only some of the economic benefits of resource development 
after fiscal equalisation.

They have further noted that this situation reduces funds available to offset risks or provide infrastructure. 
This further undermines community support for resource extraction. For example, the Western Australian 
Government has noted that if, at the time, it appreciated the full impact of fiscal equalisation, it may not 
have provided support for the North West Shelf gas project. 

Specifically, states that impose wide-scale restrictions on natural gas development are able to reduce the tax 
base evaluated in consideration of their ability to raise royalty revenue. They thus receive a share of other 
states’ royalties for that mineral. 

One reason for this is that if one state has a dominant role in the production of a resource (due to resource 
bans in other states) that state’s own royalty rate will determine the average rate applied in assessment of 
revenue capacity.

This also means policy decisions to facilitate resource extraction are not treated symmetrically with 
policy decisions that restrict resource extraction. States that facilitate extraction face a revenue 
penalty under the HFE formula as a result. 

The Commonwealth Grants Commission has signaled it may intervene to prevent states being rewarded for 
failing to develop resources. It says “the Commission could take the view that all states that have CSG have 
the opportunity to exploit it and whether they do or not solely reflects policy choice”.

Withholding GST revenue from states that refuse to develop their gas reserves would remove these 
incentives. This policy would likely prevent states from making resource extraction policy choices that allow 
them to misuse the HFE system.
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Adjusting incentives for exploration and development companies

All states have progressively legislated to resume privately held resource land rights that remained from 
early land grants. This has separated those with an interest in the land surface from those with rights to 
resources below the surface. It has created issues over land access, for example. 

As it currently stands, those wishing to explore or gain a production lease can ultimately seek a court ruling 
for access if they do not reach agreement with the landowner. However, before seeking a court ruling, 
efforts must generally be made to reach an agreement with the landowner, including offering compensation 
for any damaged caused (notwithstanding concerns noted earlier about inadequacy of compensation). 

Regulatory processes around access and compensation could be reviewed with a view to being further 
tightened. However, any move in this direction would increase transaction and regulatory costs and 
maintain complex planning procedures. In the extreme, if the right to seek access could occur only via 
agreement, so that the land owner could deny access with no recourse available to the courts, this would 
effectively transfer resource rights to the landowner. This may be a preferable option, given the difficulty in 
altering the current Torrens titles system.

3.

4.

5.

6.

7.

8.

Draft Recommendations

State and Territory Governments should remove any policies or laws with blanket bans on the development of 
natural gas resources. They should replace them with regulations recognising the scientific evidence that any risks 
from Coal Seam Methane extraction can be managed. The chronic shortage of supply in the East Coast market 
demands the fast-tracking of gas supply projects both on and offshore.   

 The Federal Government should begin a community discussion and consultation aimed at repealing the current 
impediments to the development of a nuclear energy industry, specifically s 140A (1) (b) of the Environment 
Protection and Biodiversity Conservation Act 1999.

The Federal Government should work with our valued trade partners to remove LNG contract rigidities, such as 
origin and destination requirements.

 Incentives to property owners such as a fixed share of State royalties should be introduced to encourage gas and 
coal field development.

 The GST distribution formula and grants mechanism should be amended to remove any disincentives to 
develop gas within a state, and to ensure that states that develop their resources are not forced to compensate 
those that do not. 

Export control mechanisms should not be considered a long-term solution to domestic gas shortages. The market 
should be left to balance to supply and demand with the adoption of recommendation 3.   
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3.3 Networks, demand-side measures, and system balancing  

Key Points 

Networks 

Network charges have historically represented a substantial proportion of electricity retail prices. These 
prices are set by the Australian Energy Regulator (AER).  

Merits reviews by the Australian Competition Tribunal led to AER decisions being overturned, passing an 
additional $6.5 billion of network costs onto consumers.55 

Since this issue was identified, removal of the Limited Merits Review process has been successfully legislated.  

Demand-side measures 

Improving the responsiveness of demand to price could remove market power issues and lead to more 
efficient power usage.  

However, the correct mechanisms must be selected and they may face strong community resistance.  

Much of the current discussion of demand-side strategies is focused on interruptibility arrangements.  

Fundamentally, interruptibility arrangements are no different to rationing. They have the potential to impact 
major investment decisions in Australia at the margin, given their potential impact on smooth and succinct 
operations.  

3.3.1 Networks  

One of the responses of the Federal Government to the increases in network costs over the past decade has 
been the withdrawal of the right of network companies to appeal decisions of the regulator (AER) under the 
Limited Merits Review process.  

Renewable energy tends to increase network costs through:  

 ● Increased capital investment to deal with energy flows in distribution networks (flows against the 
designed direction) 

 ● Higher flows over distribution networks at times of peak solar generation and low local demand – that 
is, in areas of high solar PV penetration, where peak customer demand flows exceed network design 
specifications 

 ● Long transmission network connections and upgrades for new generation that is more remote from 
load centres (predominantly affecting wind power to date, but potentially affecting large scale solar 
installations) 

 ● Low network utilisation factors (where installed capacity exceeds energy transmitted). 

Renewable energy tends to be financially attractive to network companies because it increases the 
regulated asset base on which their allowed returns are calculated.  

As noted in Appendix 2, network costs may not be fairly distributed under current arrangements with 
regard to rooftop solar installations. In 2014, the AEMC found that a consumer could save $200 per year in 
network costs by installing a solar system – but this would only reduce networks costs by around $80. As 
the network costs need to be covered, other customers cross-subsidise the remaining $120 through higher 
network charges.  

Appendix 3 also notes that as renewable penetration increases, power generation costs will be 
predominately fixed-cost in nature, including a large component associated with network costs. More 
equitable distribution of network costs may warrant further consideration in the future, however options 
to address this issue are not directly considered. Removing subsidy programs would go a long way towards 
addressing any distribution concerns in the short run.  

55   https://www.pm.gov.au/media/2017-06-20/press-conference-hon-josh-frydenberg-mp-minister-environment-and-energy-and-senator
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3.3.2 Demand-side measures and system balancing  

There are a range of strategies that fall under the general heading ‘demand-side management.’ They can 
be classified by the effect they have on customer load shapes. Table 3.2 shows the strategies and some 
examples, noting their current deployment status in Australia.  

Much of the community discussion of demand-side strategies is focused on interruptibility arrangements. 
At a fundamental level, these measures are a form of rationing and have the potential to impact major 
investment decisions in Australia at the margin, given their potential impact on smooth and succinct 
operations.56 However, to the extent that a contract for interruptible energy is entered into willingly by two 
private sector players, it must be assumed that it improves economic welfare.   

It should be noted that the Market Price Cap (MPC) in the NEM, which is currently set at $14,200/MWh, was 
previously called the Value of Lost Load (VoLL); it notionally represents the cost to customers of interruption 
to their electricity supply. Of course, the opportunity cost is not a single number, but varies widely from 
customer to customer, from end use to end use, and according to the time of day.57 

In a wholesale market such as the NEM with a $14,200/MWh price cap, it would be expected that supply and 
demand could be rebalanced with payments to some customers.  

In theory, retailers would aggregate bids from customers (as was the case in the Victorian scheme in the 
summer of 1997–98 and 1998–99) and bid the aggregated demand-side portfolio into the wholesale market 
in competition with generators.  

There are a number of practical and in-principle concerns with such a scheme in the current NEM. There is 
evidently substantial scope for perverse incentives and adverse outcomes: 

 ● The large generator-retailers are vertically integrated and would therefore be ‘on both sides of the table’ 
in aggregating bids.  

 ● The large generator-retailers have substantial market power and the ability to manage the amount of 
capacity in the market through their bid curves.  

 ● The act of aggregating demand-side bids has the potential to substantially increase.  

 ● The aggregators would be expected take a slice of the money for interruption (negotiating theory 
suggests a 50-50 split); up to $7,000/MWh would flow from the NEM pool to generator-retailers for not 
supplying their customers; up to $7,000/MWh would flow from the pool to customers sustaining an 
interruption. 

56   For example, reliability of supply are considered in international competitiveness indexes such as the WEO International Competitiveness Index.
57   http://www.aemc.gov.au/News-Center/What-s-New/Announcements/AEMC-publishes-the-Schedule-of-Reliability-Set-(5)
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Another consideration flagged in the Finkel review relates to whether customers and the market will 
eventually move to a system of electricity pricing based on an ‘as available’ and ‘on demand’ basis. ‘On 
demand’ (guaranteed ‘firm’) power would tend to be served from dispatchable plants. ‘As available’ 
(interruptible) power would tend to be served from VRE generation. Retail businesses would match a 
portfolio of owned or contracted generation with a portfolio of the two types of customer contracts. The 
prices of the two levels of service would reflect their value to customers and the cost of providing them with 
a commercial return. 

Wilson (2017) notes that:

“If a retail market reform approach were to be pursued in the NEM, retailers could offer customers products 
providing a choice of ‘on-demand’ or ‘as available’ power combined with customer preference for the share 
of renewable energy or other sources. The tariff structures would reflect the underlying costs of each 
retail product.”

Allowing customers to make their own reliability and affordability choices may be more efficient, but would 
represent a wholesale change to electricity markets. It is unclear whether technology and systems are fully 
in place for such a reform to have a meaningful impact over the immediate period of concern. This should 
not preclude further consideration and steps in the future to achieve this form of market structure in future, 
provided it is in line with technological development, the digitisation of the economy and customer and 
societal preferences.

Table 3.2 Demand-side management strategies and examples

Energy conservation 
More efficient appliances and equipment save energy 
across all hours of use. Multiple technologies are 
available across all industry sectors. 
(Extensively deployed since the 1990s) 

Load building 
Encouragement of electricity as an alternative to gas or 
other fuels. This works against energy conservation. 
(Traditionally attractive to electricity companies; may 
be considered environmentally unfriendly.) 

Peak clipping 
This can include running on-site back-up diesel 
generators at critical peak times. 
(Rarely used) 

Valley filling 
Low off-peak tariffs to encouraging overnight electric 
vehicle charging. 
(Early days) 

Load shifting 
Incentivised through tariffs with a penalty for 
exceeding maximum demand. 
(Partly deployed for large industrial and commercial 
customers) 

Time-shifting 
This has been widely deployed for decades, involving: 
• Off-peak electric hot water 
• Pool pumps, agricultural irrigation pumps 
• Appliances (e.g. dishwashers, washing machines) 
• Storage heating (legacy systems in Tasmania) 
• Ice storage commercial AC (not widely deployed).

Flexible load shape 
Real-time pricing to encourage customers to reduce 
demand at peak times. 
(Possible with smart meters, as installed in Victoria, 
considered economically efficient as electricity is a real-
time commodity, but not yet generally deployed) 
Interruptibility agreements to pay customers 
to interrupt demand when needed. This requires 
complex contracts with a small standby payment 
for participation, and large payments based on the 
amount of demand reduction, notice period, frequency 
of interruptions, and the maximum duration of each 
interruption. 
(Run successfully in the late 1990s under the Victorian 
Power Exchange to manage tight summers but not 
used since. Interruptibility clauses are a normal part 
of supply contracts with large industrial customers 
such as aluminium smelters, particularly those who 
participate directly in the wholesale market.)

9.

Draft Recommendations

Demand-side measures have a role but must be entirely voluntary, and offer a clear benefit to customers. 
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3.4 Market Power and Vertical Integration  

Key Points 

An enterprise has market power when it can maintain prices above their long run marginal costs and when 
they are insulated from competition by significant barriers to either entry or expansion by incumbent rivals.

Market power in the National Energy Market can add significant costs to the economy. Further, it distorts 
short-term production decisions and induces inefficient investment decisions over the long run.   

Competitive markets need true competitors. Companies operating in markets will legitimately maximise 
shareholder value and respond to the incentives before them. In some cases, firms will seek to establish and 
maintain market power that can reinforce an oligopolistic market structure in wholesale or retail segments 
or extend vertically integrated structures. This may occur in the NEM.

Specific characteristics of energy markets and the unique circumstances of the Australian economy also 
militate against competitive market outcomes.

Against this backdrop, the National Electricity Market has become increasingly concentrated in 
wholesale generation and retailing, and vertical integration. This provides firms with opportunities to 
establish market power.

The growth of market power may reflect a failure of NEM market design and of competition and consumer 
laws with respect to merger and acquisition activity.

Other jurisdictions have sought to address shortcomings with merger and acquisition rules through rules 
relating to the energy sector. They seek to deal with market power once it occurs, or through general 
competitive or anti-trust provisions across the economy. 

3.4.1 Market power and competition are a cause for concern in energy markets  

Since the 1990s, it has been widely accepted in Australia and in a number of other developed countries, that 
electricity generation, electricity trading, and electricity retailing should be competitive activities. The same 
applies to gas production, gas storage (in some countries) and gas retailing. 

Competition in these activities should stimulate innovation and efficiency, provide consumers with a wider 
set of alternatives, lead to better satisfaction of consumer demand, and limit the need for regulation mainly 
to monopoly networks. 

Given this background, it comes as some surprise that a lack of competition may be a source of problems 
within the current National Energy Market. Many assume that the mere fact of creating a market implies it is 
a competitive market. However, this is not always the case.

Competitive markets have a number of well-established characteristics. The four key characteristics of a 
competitive market are that:

1. there is such a large number of buyers and sellers that no one can individually affect the market price.  
In other words that the demand curve facing an individual firm is perfectly elastic.

2. in the long run, resources are freely mobile, meaning there are no barriers to entry and exit.

3. all market participants (buyers and sellers) have full access to the knowledge relevant to their 
production and consumption decisions.

4. the product is homogenous.

These conditions underpin the concept that the price of the goods equals their marginal cost and they will 
be produced at the lowest cost.  

However, in reality there are very few, if any, markets that meet all the conditions for ‘perfect 
competition.’ Economists often refer to workable competitive markets, which are markets that ensure 
there is adequate rivalry between firms to ensure they price in a cost-reflective way, and seek out 
product and process improvements. 
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Workable competition means firms will adjust their prices to reflect changes in market conditions. However, 
there should be a long-term relationship between prices and the underlying costs of production over the 
long term. Further, there should be limits to the extent that prices depart from long-term marginal costs, as 
supply-side adjustment is possible in the long run. As firms should be able to respond to demand and supply 
by altering their capacity, prices should not be expected to be persistently above the long run marginal cost 
of adding capacity or below the long run avoidable costs associated with reducing capacity in the market.

ACCC Chairman Rod Sims has acknowledged that higher wholesale electricity prices are been linked to 
market power issues;

“First, changes in bidding patterns by the coal-fired generators that do not appear fully linked to increases 
in the cost of production. While such behaviour is clearly allowed under the rules, there is doubt about 
whether the rules ever envisaged a generation market as concentrated as what we now have. In each 
state the combined market shares of the two or three most significant generators is well over 70%, 
sometimes much higher. The closure of Hazelwood and Northern increased this level of concentration in 
Victoria and South Australia, and pushed overall capacity closer to demand levels such that more often the 
generators with high market shares could bid in high prices knowing they will be dispatched. Generator 
market power was clearly seen in Queensland with two generators having two thirds of capacity and 
prices spiking. When the Queensland Government directed its generators to tone down their bidding, 
prices immediately reduced significantly.”58

Before the emergence of the National Electricity Market, governments owned and operated electricity 
generators, transmission and retailing activities via vertically integrated state based utilities. 

Reform of the electricity sector in the 1990s involved separation of state-owned vertically integrated 
utilities into generation, transmission, distribution and retail businesses. This exposed generation 
businesses, and subsequently retail businesses, to competition for the first time. Vertical separation was a 
key component – explicitly considered when states embarked on this reform.  

However, in subsequent years, generation and retail businesses re-integrated through mergers and 
acquisitions, albeit without ownership of the separately owned and regulated monopoly networks. Today 
there are over 300 registered generation units in the NEM. However, ownership and trading rights are 
concentrated (see Figure 3.7). 

Figure 3.7: Market shares in NEM generation capacity by state, 2017

Source: AER (2017b, p. 44) 

58   Sims (2017), ‘Shining a light: Australia’s gas and electricity affordability problem’ - https://www.accc.gov.au/speech/shining-a-light-
australia%E2%80%99s-gas-and-electricity-affordability-problem 
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Electricity’s Colongra plant) and Sunset Power (Delta’s 
Vales Point plant) were the successful bidders. AGL 
Energy (29 per cent), Origin Energy (23 per cent) and 
Snowy Hydro (19 per cent) emerged as the state’s 
leading generators.

But government owned corporations own or control the 
majority of capacity in Queensland and Tasmania:

• In Queensland, state owned corporations Stanwell and 
CS Energy control 65 per cent of generation capacity, 
including power purchase agreements over privately 
owned capacity (such as the Gladstone power station). 
The most significant private operators are InterGen 
(10 per cent of capacity) and Origin Energy (9 per cent). 
The degree of market concentration increased in 2011, 

when the Queensland Government dissolved one of 
three state owned generation businesses (Tarong Energy) 
and re-allocated its capacity to the remaining two state 
owned entities. 

• In Tasmania, the state owned Hydro Tasmania owns 
nearly all generation capacity. To encourage competition 
in the retail market, the Office of the Tasmanian Economic 
Regulator regulates the price at which Hydro Tasmania 
can offer four safety net contract products, and it ensures 
adequate volumes of these products are available. 

Figure 1.20 
Market shares in generation capacity, 2017
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A single generator in Tasmania accounts for 86% of that state’s generating capacity. On the mainland, the 
three largest generators account for roughly three quarters of generating capacity in each NEM region 
outside Tasmania, other than New South Wales, where they account for 62%. 

In the retail space, 2016 estimates suggest there were 9.3 million residential customers in Victoria (VIC), 
New South Wales (NSW), South Australia (SA) and Queensland (QLD), with three retailers (AGL Energy, 
Origin Energy and EnergyAustralia) supplying electricity to around 70 per cent of customers in the NEM. In 
NSW, Victoria and South Australia, their market share in generation is much higher, while in Queensland a 
government monopoly is in place.59  

Market power is harmful to overall efficiency in a number of ways: it distorts short-term production and 
consumption decisions; in the longer term, it induces inefficient investment decisions, such as decisions regarding 
location or technology choices for new generation; and it may also significantly increase the volatility of 
electricity spot market prices, undermining the political sustainability of electricity market reforms.

Despite a range of competition laws, including mergers and acquisitions screening, energy firms have 
successfully created a more concentrated electricity market. Box 15 highlights the merger and acquisition 
competition provisions that apply in Australia. It notes the well-known case study of the sale of the 
Macquarie Generation assets in NSW, which included the 2,640MW Bayswater and 2,000MW Liddell coal 
power plant assets in the Hunter Valley, plus 50MW of gas turbines. This process failed to prevent increased 
concentration in the energy market.

Box 15: Australian merger and acquisition laws and the AGL purchase of Macquarie Generation

Since the 1990s reforms, the National Competition Policy, and laws under the former Trade Practices Act have sought to 
consider the public benefit of mergers across the supply chain in the National Electricity Market. Section 50 of the Australian 
Consumer and Competition Law prohibits mergers that would or would be likely to substantially lessen market competition. 
Section 50(3) requires a non-exhaustive list of factors to be considered when assessing a merger proposal. They include: 

• the actual and potential level of import competition in the market;

• the height of barriers to entry to the market;

• the level of concentration in the market; 

• the degree of countervailing power in the market;

• the likelihood that the acquisition would result in the acquirer being able to significantly and sustainably increase prices or 
profit margins; 

• the extent to which substitutes are available in the market or are likely to be available in the market;

• the dynamic characteristics of the market, including growth, innovation and product differentiation;

• the likelihood that the acquisition would result in the removal from the market of a vigorous and effective competitor; and 

• the nature and extent of vertical integration in the market.

On 12 February 2014, AGL announced it had entered into an agreement with the NSW Government to acquire Macquarie 
Generation assets for $1,505 million. The acquisition was conditional on approval by the ACCC. 

In late March the ACCC refused to grant informal clearance, concluding that:
“The proposed acquisition would result in the largest source of generation capacity in NSW being owned by one of the three largest 
retailers in NSW. Indeed, with this acquisition, the three largest retailers in NSW would own a combined share of 70 to 80 per cent 
of electricity generation capacity or output. This is likely to raise barriers to entry and expansion for other electricity retailers in 

NSW and therefore reduce competition compared to the situation if the proposed acquisition does not proceed ...”

Of specific concern to the ACCC at the time were:

• For retail markets: “In relation to the retail supply of electricity, the ACCC considers that it is likely the proposed acquisition 
will raise barriers to entry, cause foreclosure of smaller retailers and place a ceiling on their growth, and deny others the 
scale in generation required to become a vigorous competitor. As a result, the proposed acquisition will cause a permanent 
change in the NSW retail market structure and is likely to entrench the dominance of three large vertically integrated 
retailers. It is likely that competition between the three will become muted over time without the existence or threat of 
competition from other strong and emerging retailers. In addition, the dynamic competition which is created by the threat of 
entry or expansion by smaller retailers is likely to be removed or diminished.

• For wholesale markets: “In relation to the wholesale supply of electricity, there is a material risk that the proposed 
acquisition will give AGL an increased ability to raise wholesale electricity prices.”

On 25 June 2014 the Australian Competition Tribunal authorised the proposed acquisition. 

Sources: www.australiancompetitionlaw.org/mergers/2014agl.html , www.competitiontribunal.gov.au/authorisations/act-1-2014/act-1-2014-
acccs-report-and-evidence/ACCC-Report.pdf, www.judgments.fedcourt.gov.au/judgments/Judgments/tribunals/acompt/2014/2014acompt0001
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It is unsurprising that firms seek to reduce competition within the parameters of the law and in response to 
the incentives they face. They may use strategies such as reducing competition, erecting high entry barriers, 
keeping suppliers dispersed and weak, seeking strong consumer loyalty and reducing the likelihood of 
product substitutes.

These strategies seek to create substantial market power so that the business is no longer constrained 
by competitors and their potential reactions. Decisions can be made with limited regard to the needs of 
customers. Firms can exert this market power if they have the ability to maintain prices above their long 
run marginal cost, and if they are insulated from competition by significant barriers to entry or expansion by 
incumbent rivals.

The impacts of market power are particularly high in energy markets. As noted by the OECD, a combination 
of factors can be at play. For example:

 ● Demand for electricity is almost entirely inelastic, so that withholding even small amounts of output 
can have a very substantial impact on price. In the extreme, plausible theories of anticompetitive 
leverage and closure of upstream and downstream activities can be found in literature and case law.60 

 ● Since electricity cannot be stored cost-effectively61, consumption must be matched continuously by 
production in real time; there is a separate market for electricity delivered at different times of the day, 
month or year.

 ● When the transmission network is congested, there are separate geographic markets for electricity 
in different geographic locations. Some generators may have significant market power in their local 
area. Other generators may have significant market power because their output is required to alleviate 
congestion on the transmission network, or to provide system support and reliability. They may provide 
vital ancillary services, such as frequency control or inertia, at times and locations where wind and solar 
cannot provide those services. 

 ● Generators often differ in their marginal cost. At any given time, some generators may be operating at or 
near their maximum output so that they are unable to respond to an increase in the market price. There 
may be many generators in the market, but whenever the majority of those generators are capacity 
constrained the remaining generators can exercise significant market power.

 ● The same set of generators meet repeatedly in the same market, have a deep understanding of each 
other’s costs and technical characteristics, and are in a strong position to learn to communicate through 
pricing signals. 

 ● Market power can also be present in related markets – such as the markets for ancillary services.

Box 16 outlines some common energy generation market strategies that exploit market power. Box 17 
outlines another potential manifestation of market power – vertical and horizontal integration. 

59  AEMC (2017) http://www.aemc.gov.au/Markets-Reviews-Advice/2017-Retail-Energy-Competition-Review/Final/AEMC-Documents/Final-Report.aspx ; 
Carbon+Energy Markets (2017), ‘Australia’s retail electricity markets: who is serving whom?’ - http://www.smh.com.au/cqstatic/gqt0m0/bmretailreport.pdf

60  See for example N. Economides, Vertical Leverage and the Sacrifice Principle: Why the Supreme Court Got Trink Wrong (2005), or for a more 
contemporary example the current proposed closure of the Liddell power station by AGL.

61  ‘Electricity storage’ requires conversion of electrical energy to another form, such as electro-chemical energy (via batteries) or gravitational potential 
energy (via pumped hydro) and conversion back to electricity later.
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Box 16: Strategic withholding – exploiting capacity constraints of generators, locations, and network transmission 

Market power increases as demand increases, subject to capacity constraints

Scarcity in the electricity generation market can be achieved by withholding capacity that would otherwise be dispatched 
into the market. This assumes there are fixed generation assets and long lead-times for the development of new assets. 
Withholding can relate to physical capacity (i.e. a generator does not offer all of its capacity). It may also be economic (i.e. 
a generator offers some of its capacity at a price that exceeds the operating and maintenance costs of the likely marginal 
generator). Artificial scarcity creates higher market prices.

In one effective strategy, a low-cost producer can withhold part of its capacity to increase the price at which the remainder is 
dispatched.

This strategy is most effective when generators know that load will probably not be served if it is not dispatched (e.g. during a 
period of high demand). The generator can bid some or all of its capacity up to the regulated market price cap (currently more 
than $14,000/MWh) with the confidence of receiving that price for the trading interval.

A company is in a much better position to execute capacity-withholding strategies if it has a significant generation share, 
owning a portfolio of base load, intermediate and peaking plants. As the share of weather-dependent renewable generation 
increases, such a company’s ability to take advantage of market power via a price-setting strategy becomes ever greater. That is 
the case even if the renewable generation assets are owned by other players, because the output of those assets is a function 
of weather, which anyone with the appropriate forecasting tools can predict; it is not independent of commercial decisions. 
Therefore, incentive schemes that subsidise market-wide investment in weather-dependent, renewable energy capacity will 
also increase the market power of large, incumbent portfolio generators. When those generators are self-hedged, with a retail 
portfolio on the demand-side, their market power is further multiplied. 

Market power and transmission congestion

Transmission network capacity constraints can allow similar behaviour. Where demands increase to a level that a transmission 
link becomes congested, a generator not reliant on this transmission link has a monopoly power (i.e. on the high demand side of 
the network constraint). This is because any further increase in consumption must be matched by an increase in output from 
that local generator. This is commonly referred to as a ‘load pocket’ and the general phenomenon is called ‘price separation’ or 
‘market separation’.

Foreclosure

A quick withdrawal of capacity in an already tight energy market will also provide energy generators with market power; this 
owes partly to lag times between investment decisions. For example, industry participants have suggested that AGL energy 
would prefer to close the Liddell power station (which represents around 13 per cent of NSW’s power generation capacity) not 
just because of the impact on supply in a scarce market, but because selling the power station to a third party would reduce its 
market power. The third party would become a competitor in what is forecast to be a high-priced wholesale market over the 
next 12 months. 62 

Box 17: Horizontal integration, vertical integration and market power 

Vertical integration occurs when two intermediate goods or services are complements in the production of the final good or 
service. In energy markets, vertical integration may involve owning an electricity generation business (power plants) and an 
electricity retailing business.

Horizontal integration occurs when the two intermediate goods are substitutes in the production of the final goods; the 
activities are in a horizontal relationship. In energy markets, for example, a company may operate across both gas and 
electricity markets.

Further, market power can arise where there are economies of scale, which can be promoted by geography, the level of demand 
and the level of income in each country, as well as special characteristics unique to electricity markets – such as advantages 
in managing price volatility. The presence of vertical integration or horizontal integration is an additional factor that adds to 
market power.

62  Macdonald-Smith (2017) ‘AGL Energy is loathe to part with the ‘free’ option of Liddell generator’, Australian Financial Review - http://www.afr.com/
business/energy/electricity/agl-energy-is-loathe-to-part-with-the-free-option-of-liddell-generator-20170910-gyedrp;  AGL CEO has noted more 
altruistic intentions of the company stating “I think that we are committed to finding the best solution for the market, we believe we can deliver that 
without having to consider the extension or sell the plant and that’s what we’re going to work on.”
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3.4.2 Testing the market power hypothesis in the National Energy Market 

Table 3.3 shows how 10 widely recognised criteria for competitive market conditions apply to electricity 
markets in general and to the current NEM in particular. The ‘traffic light’ colour code for each row in the 
table below shows that the NEM currently: 

 ● meets two requirements; 

 ● has large question marks against seven requirements; and

 ● clearly fails to meet five requirements. 

On this basis, it is safe to conclude that the market is broken and in serious need of repair. Keay (2016) came 
to the same conclusion about electricity markets in the UK and Europe.63 Interestingly, six of the seven 
symptoms Keay identifies can be observed in Australia’s National Electricity Market, despite the underlying 
market designs being different. (Australia has a ‘gross pool’ energy-only market, whereas the UK and 
Europe have balancing markets). Similar symptoms of market problems can be observed in US markets, each 
of which have their own distinct design characteristics. The common factor in all cases is the subsidy of 
weather-dependent renewable energy, whether direct or indirect, explicit or implicit. 

Table 3.3: Conditions required for market competition 

Conditions 
for perfect 
competition 

Electricity markets in general The NEM in 2017 

A large number 
of buyers and 
sellers

A large number of buyers at retail 
level, a small number of wholesale 
buyers (retailers and large industry) 
and sellers (generators) 

A significant concentration of generation and 
retailing across three companies 

Perfect 
information

Transparency of costs and prices Detailed price and demand data and reliable 
estimates of costs are publicly available. 

Homogenous 
products

MWh are pooled in the grid and 
undifferentiated by source. 
The value and cost of MWh can vary 
enormously by time of day, season 
and location.

The NEM design reflects both aspects of 
the homogeneity principle; subsidies to 
renewable energy are in direct conflict with 
both aspects (RET). 

Property rights Enforced through contracts and 
metering 

Property rights are honoured. 

No barriers to 
entry or exit 

Ability to construct or close a power 
station 

Substantial barriers to entry: nuclear power is 
banned; new hydro power has been de facto 
banned since 1983; new coal plants are difficult 
or impossible and incumbents hold the best 
sites and legacy plants; high gas prices are a 
barrier to new gas plants; gas exploration and 
production is practically impossible in Victoria, 
NSW and the NT; licensing and environmental 
approvals are challenging for any new plant; 
laws preventing closure without a long notice 
period have been proposed. 

Every 
participant is a 
price taker 

Always a concern in electricity 
markets, particularly energy-only, 
gross pool markets where co-
operative behaviour is normal 

The ability to adjust bid curves to influence 
the market price is substantial, particularly at 
specific times and in some parts of the market.

63   Malcolm Keay (2016), Electricity markets are broken—can they be fixed? OIES paper EL17, Oxford Institute for Energy Studies, January, Oxford. 
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Perfect factor 
mobility in the 
long run 

Land and fresh water are not mobile. 
Electricity has very limited 
international tradability, which 
negates any theoretical economic 
mobility of labour, capital and fuel.

Australia is an island surrounded by large 
bodies of water, so factor mobility is absent for 
electricity. 

Profit 
maximisation of 
sellers 

The market design is intended to drive 
marginal revenues down to marginal 
costs in each half-hour time period.
In a tight market or a market (or 
regional sub-market) with a limited 
number of generators, capacity can 
easily be withheld or bids managed to 
increase prices well above the long-
run marginal cost.
In such a market, particularly where 
there are substantial barriers to entry, 
sellers have market power and are not 
price takers.

Subsidised renewable energy led to excess 
capacity, wholesale prices were driven down 
to short-run marginal cost (SRMC). At times of 
higher demand gas sets the marginal price. 
Retirements of coal plants deprived of revenue 
have led to a tighter market. Gas is setting 
the price more often and gas prices are high. 
Market prices are consistently above the long-
run marginal cost (LRMC) of the most economic 
new generation and virtually always above the 
LRMC cost of refurbished existing old plants.
Renewables are often posited as the new 
entrant threat, but in reality serve to increase 
or reinforce barriers to entry.

Rational buyers Buyers can generally be assumed to 
be rational. 

Wholesale buyers in the NEM are largely the 
same entities as wholesale sellers in the NEM, 
due to vertical integration of generators and 
retailers. Retail buyers in the NEM are rational. 

No externalities Externalities vary widely from one 
electricity system to another and 
estimates vary between sources. 

Air pollutants are very low in Australia and 
environmental performance is generally well 
monitored and enforced. Emissions of CO2 are 
the main externality of concern: its magnitude 
depends on the shadow price or ‘social cost of 
carbon’ adopted, which is controversial. 

Market power is a major concern in electricity markets, as a result of the factors summarised in Table 5.3. 
All of the above eight factors are influenced by Government policy. Some are created by or exacerbated 
by current policy settings. Others could be mitigated by improved policy settings. On their own, each of 
the above factors should be of concern to governments. In combination, they have a powerful effect in 
neutralising competitive forces in the generation and supply of electricity. 

Other factors include:

 ● In the NEM, subsidised weather-dependent renewable energy is playing a key role in the entrenchment 
of market power. The increasing shares of wind and solar power have very significantly increased 
wholesale price volatility in the NEM. That has increased risk for retailers without a generation portfolio 
capable of balancing their demand portfolio. Several small electricity retailers have already failed. The 
large companies have wisely managed this risk by creating a ‘balanced portfolio’ but the downside is a 
reduction in competition. 

 ● The effect is particularly powerful in combination with the barriers to entry for new generators in 
Australia, especially in relation to fuel-technology options used to supply base load electricity around 
the world. Nuclear reactors are prohibited under law, large dam hydro stations have been out of favour 
since the “No Dams” Tasmanian World Heritage High Court case in 1983, coal fired plants face high 
policy risk, and combined-cycle gas plants are commercially difficult to build due to current gas supply 
and price conditions.

 ● Long development lead-times for new generation and recent and expected future withdrawal of 
substantial generation capacity suggest that the market power of incumbent generator-retailers 
will increase over the foreseeable period. This will occur unless there are policy changes to favour 
technology and fuel neutrality and to provide bipartisan support for energy and climate policies that 
support competition.
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3.4.3 Common approaches to solving market power and competition issues in energy

There are a range of options for reducing market power. For example, climate policy certainty would improve 
the investment environment. It would also help if subsidies and market distorting policies were removed  
(for example, by eliminating bans on nuclear energy and restrictions on gas exploration and development).   

Specific measures directly seeking to impact the NEM and Competition Law arrangements could also play 
a role. The OECD64 notes that the commonly proposed remedies for market power in electricity markets 
include:

 ● Increasing competition from rival products – e.g. enhancing the ability of consumers to use rival forms 
of energy (see Section 3.1 discussion and recommendations on energy subsidies, and the Section 3.2 
discussion and recommendation on energy supply)

 ● Increased competition between time periods – e.g. to enhance the storability of electricity (see Box 16 
and Box 18  on technology measures to reduce market power)

 ● Increasing competition across geographical areas – by constructing transmission lines or alleviating 
constraints on existing links (see Box 18 for a discussion of the Tasmanian Interconnector)

 ● Increasing the sensitivity of demand to price – e.g. through time-of-day metering or self generation (see 
the Section 3.3 recommendations on demand side measures)

 ● Promoting new energy generators (see the Section 3.2 discussion and recommendation regarding 
barriers to nuclear energy)

 ● Lowering prices or increasing quantities by direct regulatory controls (see Section 3.5 on wholesale 
market interventions and Section 3.7 on the National Energy Guarantee)

 ● Changing the rules of the electricity market itself to reduce the incentive to withhold capacity or reduce 
reserves (see Box 18 on other policies employed to reduce market power)

 ● Separating electricity companies horizontally or vertically (discussed further below). 

64   OECD (2001) https://www.oecd.org/competition/sectors/19635977.pdf 
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Table 3.4: Structural measures in Australia and selected OECD countries

Country Structural measure available under national competition law 

Australia No 

Canada Yes 

France No 

Germany Yes 

New Zealand No 

UK Yes 

US Yes 

Source: OECD 2016 https://www.oecd.org/daf/competition/Structural-separation-in-regulated-industries-2016report-en.pdf  

This last set of measures, known as structural policies, are policy tools that have not been utilised in Australia.

Box 18: Other policies employed to reduce market power currently being examined by Governments

Snowy 2.0 is a pumped hydro project with the potential to provide storage across time periods. This energy storage capacity 
could then be used to ease pressure at times of high demand and provide rapid-response back up to fill unexpected gaps in 
electricity supply. There is enough potential (stored) energy to deliver 350,000Mwh for 179 hours (or a week). The company 
is jointly owned by the New South Wales (58%), Victorian (29%), and Commonwealth (13%) governments and whilst not a 
statutory corporation, it is established by the Snowy Mountains Hydro-electric Power Act 1949 (Cth). The project would lead to 
an additional benefit of increased capacity not currently in control of vertically integrated generator-retailers and would ease 
market power concerns. However, as with all direct government interventions, feasibility studies (currently underway) and full 
cost-benefit analysis should be undertaken before a final investment decision is made.

A second Tasmanian interconnector is an example of increasing transmission to increase competition in energy markets across 
geographical areas. Interconnectors are used to import electricity into a region when demand is higher than can be met by local 
generators or when the price of electricity in an adjoining region is low enough to displace local supply. In 2016, the ‘Feasibility 
study of a second Tasmanian interconnector – preliminary report’, noted that various media reports and industry publications 
suggest that there is the potential for over 1,000 MW of generation capacity under consideration in Tasmania, and that a “key 
component [of investment considerations] would include the ability for Tasmanian generation to rapidly dispatch power and 
provide ancillary services to the market, particularly at times of peak demand”.

In relation to adjusting electricity market rules to reduce incentives to withhold capacity or reduce reserves, the Finkel Review 
made two recommendations. 

Firstly, the Finkel review  recommended ‘day ahead’ markets be assessed by mid-2018 in (Recommendation 3.4), noting that 
“day-ahead markets may be a more efficient means for the market operator to manage reliability than a pre-dispatch process, to 
the extent that a pre-dispatch process may be subject to strategic capacity withholding or disorderly bids”.

In day ahead markets, “bids to trade volumes of electricity for each interval in a day are submitted, and financially committed 
to, the prior day. From the bids a schedule is developed which commits certain generating units to run for given intervals, and 
instructs how much they must generate (‘dispatch’). In developing the schedule, the generation portfolio is optimised based 
on constraints that reflect expected real-time conditions. The day-ahead market is followed by a real-time ‘balancing’ market 
where supply is dispatched to balance residual demand, including based on updated constraints.”65

Secondly, the Finkel Review recommended (Recommendation 7.7) that a suitable body complete a comprehensive review 
of National Electricity Rules by the end of 2020 – with a view to streamlining them in light of changing technologies and 
conditions. This review could seek to address any concerns with respect to strategic behaviour outlined in Box 15.

65   Alan Finkel (2017) Independent Review into the Future Security of the National Electricity Market: Blueprint for the Future, Commonwealth of Australia, 
Canberra — Final Report 
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In other jurisdictions, divestment is an available remedy under the misuse of market power provisions.

Measures could be constructed by a number of ways, such as: 

 ● A rule disallowing vertical integration: that is, not allowing an entity to own both generation and retail 
businesses.  

 ● A rule limiting market share: that is, allowing an entity to vertically integrate, but limiting  their market 
share to, for example, 20%. 

 ● A hybrid approach: that is, allowing vertical integration with a smaller market share, or a larger market 
share with no vertical integration.  

However, structural separation measures would represent a significant retrospective policy imposition 
on the energy industry and would raise sovereign risk concerns. They would in effect create a need for 
divestment. The divestment process would need to be carefully managed and might require waivers for 
taxes such as stamp duties and capital gains tax. 

Further, the costs and benefits of a rule preventing vertical integration would need to be assessed. Vertical 
integration is an effective method of managing the risks associated with price volatility. Disallowing vertical 
integration would increase risks to retailers, which would drive up required returns on equity and could 
increase prices and price volatility. 

Box 19 notes the Energy Security Board (ESB) views on Market Power and Vertical Integration in relation to 
the NEG.

Box 19: Market Power and the NEG

Market power and vertical integration is an issue already prevalent in the NEM. Further, all prospective policies, including the 
NEG need to asses their implications on competition in the NEM.

In formulating the NEG, the ESB has flagged several competition measures to deal with competition issues:

1. Restrictions on which parties can own, control or operate new generation. This could limit further generation sector 
horizontal integration in those jurisdictions where the existing degree of horizontal integration is considered excessive.

2. Restrictions on which parties can be a retailer. This is similar to restrictions on the extent of horizontal integration in the 
generation sector, but for the retail sector.

3. Restrictions on which parties can be both a retailer and own, control or operate generation (i.e. restrictions on cross 
ownership). This could limit further vertical integration in those jurisdictions where the existing degree of vertical 
integration is considered excessive.

The ESB has also noted that competition issues are a broader issue in the design of policies for the NEM, stating “It is worth 
noting that these mechanisms can be used by jurisdictions in the context of any new mechanism or regulatory arrangement, 
not just the Guarantee. For example, those jurisdictions considering introducing state-based renewable energy targets and 
associated mechanisms may wish to consider the need for mechanisms to limit market concentration.”

10

Draft Recommendations

The Productivity Commission should be tasked with examining market concentration and vertical integration in the 
electricity sector and recommend any changes necessary to ensure a fully competitive market.  
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3.5 Wholesale Market Interventions

Key Points

A range of mechanisms are being considered to improve reliability in the national electricity market; they 
would provide clearer signals and incentives for investment in reliable generation capacity.

Consideration of these mechanisms is a direct response to previous policy failures, such as those related to 
the RET and state based targets. These policies did not consider the impact of intermittent energy and their 
drivers on NEM investment incentives and system stability.

Capacity markets interventions seek to induce investment in additional base load capacity by forcing 
the purchase of reliable capacity. These interventions can be implemented via a number of mechanisms. 
However, these mechanisms lead to higher (although consistent) prices. Their costs are dependent on 
forecasts of future electricity demand, an area which is fraught with difficulty. 

Generator notice of closure obligations seek to provide more information to market participants making 
investment decisions. By signalling closure of generation in a more transparent way, they would provide 
more lead time for investment to commence. However, these mechanisms may bring forward closure 
decisions and may be difficult to enforce in the real world. 

Generator reliability obligations seek to improve regional investment signals by directing the cost of higher 
intermittent generation to the region in which it is located.  More specifically, it is directed to the generation 
portfolio within that region. These mechanisms ensure adequate dispatchable capacity is present on a 
region-by-region basis.

3.5.1 Interventions aimed at improving reliability

Most renewable energy sources are intermittent and cannot match demand as easily as fossil fuels. For 
example, solar and wind power cannot increase their energy output on demand. Hydropower may be 
hampered during drought periods. This is problematic in an energy system, as supply and demand must 
match at each moment in time. 

These policies all seek to deal with a problem related to intermittent energy sources and the system cost66 
they create.

In the current National Energy Market, system costs are not assigned to the generators that are producing 
them. They are socialised across all generators. In combination with subsidies, such as the Renewable 
Energy Target, this cost allocation ensures that wholesale prices do not reflect the true, time-varying value 
of power. State renewable energy target subsidies further amplify these issues by concentrating renewable 
energy deployment in specific geographies.  

This is not a problem unique to Australia, as Táczi, & Szörényi (2016) note:

“Due to the early stage of development of many renewable technologies, dedicated policies and focused 
subsidy schemes (e.g. feed-in tariffs, green certificates, dispatching priority and so on) have been set 
up in most countries in order to facilitate their penetration into the market. If not properly designed and 
limited in time, these subsidy schemes will result in significant market distortions and increased costs for 
customers. Moreover, the increasing share of renewable energies, combined with dispatching priority and 
renewable subsidies is progressively reducing the load-factor of conventional back-up plants, making their 
return uncertain, these investments unattractive and ultimately reducing security of supply.”67

These system costs may have initially seemed small, as the share of intermittent generation was minimal, 
but there is an active debate suggesting that once intermittent generation exceeds 20%, these system costs 
will increase more than proportionally.68  

66  A useful framework for understanding total system costs is presented in Táczi, I., & Szörényi (2016). They define system costs as the total costs above 
plant-level costs to supply electricity at a given load and given level of security of supply. In principle, this definition would include costs external to the 
electricity market such as environmental costs or impacts on the security of supply. The subset of system costs that are mediated by the electricity grid 
are referred as grid level system costs.

67  Táczi, I., & Szörényi, G. (2016). System Effects of Intermittent Renewable Generators (Wind, Solar)–Balancing.
68  S. Borenstein (2012). The private and public economics of renewable electricity generation. The Journal of Economic Perspectives, University of Chicago, 

26(1), 67-92.
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As noted in Chapter 2, system costs are an increasingly important portion of the total costs of electricity. 
Mechanisms are needed to internalise these costs to improve efficiency within the National Energy Market 
and to avoid serious challenges to electricity supply security. 

A number of market interventions have been proposed recently, or are under discussion. They include: 

 ● Capacity markets, offering some form of payment for capacity, in addition to payments for energy 

 ● A Generator notice of closure obligation before withdrawal from the market 

 ● Generator reliability obligations for all new capacity 

 ● Retailer reliability obligations within a market region, as one of two main mechanisms comprising the 
proposed National Electricity Guarantee (NEG). 

3.5.2 Capacity markets

Electricity capacity markets are not a new concept and they have been tried in a number of countries over 
the past decade. Some European countries have capacity markets and a number of countries are considering 
or have considered them. It has to be said that there are not many examples of successful implementation of 
this strategy. 

The UK has implemented a capacity market: 

The Government stated in its written evidence that the Capacity Market is “at the heart” of its plans 
to ensure a reliable electricity supply and designed to attract “sufficient investment in new generation 
capacity”. Dermot Nolan, the Chief Executive of Ofgem, described the Market as “well designed” and was 
hopeful that it would “bring on new forms of generation”.69

The auctions held under the Capacity Market so far have successfully procured capacity but only one new 
power plant. … 

The main beneficiaries of the auctions to date have been existing generators. 

Finally, the supply secured so far is from fossil fuels and includes a large number of small diesel 
generators. Professor Hepburn, Professor of Environmental Economics at the University of Oxford, noted 
that this is “inconsistent with ultimate decarbonisation objectives”.

Australia has already seen the mushrooming of small diesel generation, particularly in South Australia, in 
response to the volatility arising from renewable energy generation. Diesel generators were installed as a 
response to the September 2016 state-wide blackout. They have been procured from Tasmania, where they 
were used after the Basslink interconnector with Victoria failed during low hydro dam water levels. 

Wood and Blowers (2017) note that ‘a capacity mechanism will not be easy’ because it will be complex and 
will cost more. Their recommendation is that governments should not consider implementing a capacity 
market until after: (1) implementing the Finkel blueprint (including either the Finkel recommendation for 
an emission reduction mechanism or an alternative mechanism); (2) AEMO implements a new resource 
adequacy monitoring system; (3) ESB begins preliminary work on a retailer capacity obligation; and (4) 
AEMO and ESB monitor the market. A capacity mechanism should be implemented only if the criteria for 
intervention have been met. 

The authors describe three approaches to the implementation of capacity markets: 

 ● A centrally-planned approach, where capacity is procured by a government auction, as recently 
introduced in the UK and some US markets 

 ● ‘The middle ground’, where a capacity obligation is placed on retailers, as in France and California, with 
some important differences between the two approaches 

 ● A consumer-driven approach, on a capacity subscription model, which has not yet been tried in any 
country70

69   House of Lords Select Committee on Economic Affairs, The Price of Power: Reforming the Electricity Market, Westminster, 24 February, 2017, emphasis 
added. 

70   A variation on this approach, via ‘on demand’ and ‘as available’ levels of retail service at different prices has been proposed by Keay (2016) and developed 
further by Wilson (2017) by combining it with consumer choice of ‘green’ or ‘grid mix’ power.
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At present, all electricity grids ‘socialise’ reliability: a black-out affects all customers and reliability is a 
‘common good’ across all consumers connected to the system. There is some deviation from this in the sense 
that each state has an (unpublished) schedule for interruptibility, which prioritises hospitals, for example, 
over other customers. The discretion is coarse and applied at the distribution substation level, and not to 
specific customer premises. 

A consumer-driven or consumer-centric approach would require smart meter technology that would allow 
discretionary supply interruption to individual customers. Customers without smart meters would by default 
be on firm supply agreements at a higher price and customers with smart meters could choose supply with a 
lower level of reliability. There would be tolerance for some interruptions in return for lower prices. However, 
it is unclear whether there would be community support for such an approach, as consumers may be 
reluctant to pay differentiated prices for electricity based on reliability or emission attributes.

Overall, capacity markets seek to induce investment in additional base load capacity by forcing the 
purchase of reliable capacity. They can be implemented through a number of mechanisms. However, these 
mechanisms will lead to higher (although more consistent) prices relative to energy only markets. Their 
costs depend on unpredictable future electricity demand. This mechanism may be appropriate if there are no 
more efficient mechanisms to allocate system costs to their source.

3.5.3 Generator notice of closure obligation 

The Finkel Review recommended that there be ‘an obligation for all large generators to provide at least 
three years’ notice of closure.’71 Generator notice of closure obligations seek to provide more information to 
market participants. They would provide more lead time for investment to commence by signalling closure 
of generation in a more transparent way. 

However, such a measure may increase barriers to exit, or in fact bring forward exit decisions. 

It is also difficult to see how an obligation to give notice of closure would be enforceable in practice, 
particularly for owners of generation assets in a position of market power. If there were a commercial 
incentive to close an asset, or not to make its capacity available to the market, it would be possible for the 
owner to operate (or not operate) the plant accordingly. A closure notice period for an old plant would simply 
push out decommissioning and site rehabilitation costs on a plant that was ‘unable to operate’ or ‘undergoing 
engineering assessments’ for example. 

3.5.4 Generator reliability obligations

Generator reliability obligations seek to improve regional investment signals by internalising the cost of 
higher intermittent generation to the region in which it is located, and more specifically to the generation 
portfolio within that region. In the process, these mechanisms ensure adequate dispatchable capacity is 
present on a region-by-region basis.

The Finkel Review favoured a regulatory approach to reliability at the generator level, recommending that: 

 ● by mid-2018 the Australian Energy Market Commission and the Australian Energy Market Operator 
should develop and implement a Generator Reliability Obligation (3.3), and that 

 ● new generators be required to have fast frequency response capability (2.1) 

 ● but that a future move towards a market-based mechanism for procuring fast frequency response (as 
proposed as a subsequent measure in the System Security Market Frameworks Review) should only 
occur if there is a demonstrated benefit (2.2), and 

 ● rule changes to better incentivise and orchestrate distributed energy resource participation to provide 
services such as frequency and voltage control (2.5). 

One shortcoming of this recommendation was that it only applied to new generation, which overlooked the 
current intermittent energy generation issues within the NEM and particular regions. 

71    Alan Finkel (2017) Independent Review into the Future Security of the National Electricity Market: Blueprint for the Future, Commonwealth of Australia, 
Canberra — Final Report, p.85 
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3.6  Climate Change and Policies to Reduce Carbon Dioxide 
Emissions 

Key Points

The energy sector is central to efforts to meet climate change objectives and reduce carbon dioxide 
emissions.

Policies designed to alter incentives within the energy system to bring out a different electricity generation 
mix include: 

 ● A carbon tax: the government sets the price for CO2 emissions and the amount of reductions is 
determined by the market. 

 ● An emissions trading scheme: the government sets a cap on CO2 emissions and allows the right to emit 
to be traded, while the price is determined by the market.

 ● An emissions intensity scheme: the government either sets a limit on emissions intensity, e.g. for the 
electricity system as a whole, or sets a target emissions intensity level, and the market trades to achieve 
that net level.

Each of these policies aim to achieve a shift to a less carbon intensive economy with the least transition 
costs. History suggests that proper calibration of these policies is no small feat. The least cost is also not 
zero cost, as we have seen through rising electricity prices. In addition, these policies have been developed 
without proper consideration of their supply reliability impacts.

Further, these polices alter incentives in different ways. Regulations can often lack technological neutrality. 
Carbon trading schemes or pricing via taxation can be developed with a lack of focus on key criteria such 
as electricity reliability and affordability. They may focus on the electricity industry while having negative 
effects on the economy. Our endowments and the comparative advantages they imply are often overlooked 
in international commitments on emission reductions.

Tradeoffs between reliability, emission reduction and affordability are inevitable. These tradeoffs must be 
explicitly communicated to the public so they can make informed decisions.

Policy context 

Australia emits about 1.2% of global greenhouse gas emissions, which limits its unilateral ability to 
physically influence climate outcomes. Most of the carbon dioxide from hydrocarbon fuels, cement, steel 
and other industries is emitted by China (29%), the United States (15%) and EU countries (11%), followed 
by India (6%), Russia (5%) and Japan (3.7%). These countries account for 69% of global emissions. The 
emissions of China and India continue to increase significantly.

Australia is a signatory to the Paris Agreement, which commits our nation to reduce emissions by 26 to 28 
per cent of 2005 levels by 2030. 

Meeting these targets will require a significant reduction in our emission intensity (see Figure 3.8).

11.

Draft Recommendations

System costs should be charged to the parties that create them. 
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Figure 3.8: Emission intensity per person – select economies

Australia’s emmissions are relatively high for a number of reasons. Being rich in steaming coal, we are an 
ideal location for low cost, coal fired power generation. Being rich in fossil fuels and in raw materials, we are 
in an ideal location for metals processing industries. With a small but dispersed population, transport costs 
are disproportionately high, as we pay for tyranny of distance. 

As noted throughout the paper, reconciling climate objectives with energy systems is particularly complex.

Figure 3.9 compares technology across a range of factors. A fuller discussion of technology is provided in 
Appendix 3. The key point is that technological neutrality will lead to lower costs.

Figure 3.9: Electricity technology comparison

Source: Department of the Environment analysis
Note: For the purposes of these charts the US 2025 target has been extrapolated to 2030 by extending a straight line of its reduction from 2020 to 2025.

Emissions reduction policies commonly fail to reconcile reliability and affordability. They focus on emission 
reductions in the energy sector while failing to reconcile these objectives with affordability and reliability.   

Our experience with the Renewable Energy Target should caution us against developing climate and 
energy policies without considering their impacts on affordability and reliability. Box 20 demonstrates 
what a more aspirational emission reduction project would do to energy prices and the energy sector 
between 2020 to 2030.
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Box 20: Climate Change Authority Modelling

In 2016 the Climate Change Authority commissioned modelling on the impact on average household retail electricity bills of 
achieving 52% of our energy supply from renewable energy sources by 2030. 

This modelling suggested achieving such an ambitious energy mix could lead to an increase in electricity bill costs of $1,921 
over 10 years. Figure 3.10 shows that the peak impact of such a policy would add $286 a year to the average household retail 
electricity bill. 

Fig 3.10: Annual increase in electricity price relative to reference case

The modelling also implies a 90% reduction in coal powered electricity generation capacity by 2030, the complete removal of 
coal generation by 2032, and the need to introduce nuclear generation by 2047 to satisfy electricity demand.
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A focus on the energy sector ignores the nature of the Australian economy and our endowments. This 
means that we play a large role in providing food, energy and processed materials to the rest of the world. 
This means Australia’s emissions are higher than some. For example mineral and energy exports account for 
around 60% of Australia’s goods exports, compared to an OECD average of around 11%. Approximately one 
third of Australia’s emissions are generated in agriculture and minerals production.

If policies are implemented in a way that distorts markets, or with a lack of focus on affordability and 
reliability, public support for effective climate change mitigation will suffer.

12.

Draft Recommendations

Affordability and reliability are paramount and should not be compromised by other policy objectives. 

72   http://www.cleanenergyregulator.gov.au/ERF/Pages/News%20and%20updates/News-Item.aspx?ListId=19b4efbb-6f5d-4637-94c4-
121c1f96fcfe&ItemId=319
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3.7 The Proposed National Energy Guarantee 

Key Points

The National Energy Guarantee framework (the Guarantee) is the first effort by an Australian 
Government to design a framework that effectively manages both energy and climate policy. The NEG is 
made up of two parts:

 ● A reliability guarantee, which aims to secure sufficient amounts of dispatchable energy on a region by 
region basis.  

 ● An emission guarantee, which will set an emission intensity objective and trajectory for the electricity 
sector. The overall emission target will be in line with Australia’s international commitments.

The reliability and emission guarantees are likely to be set by the AEMC and AEMO. 

Government policy has been reconfigured to integrate energy and climate policy by building off the market 
- the contract system, competitive forces, changing technology costs – rather than operating outside the 
market (like the RET or proposed CET). 

Certificate Schemes create a second source of revenue for generators which is not linked to the needs of 
the system, breaking the link between physical and financial energy markets. The Guarantee will restore 
the link between physical and financial markets by creating a market signal for dispatchable low emission 
generation, and therefore a revenue stream for all technologies that can provide the system needs. 

Promoting investment that is more efficient (in terms of incentivizing both the right investment in the right 
place and right time) will have flow on benefits including: (i) improved affordability; (ii) improved reliability; 
and (iii) achieving emission reduction for the nation at least cost.

Technological neutrality is a key element of the Guarantee, specifically the removal of subsidies. Investment 
will therefore be based on the characteristics of technology and their ability to deliver the outcomes 
required by the National Energy Market.

However, success of this proposal will hinge on bipartisan support at the Federal, state and territory level, 
and effective design and implementation of the Guarantee. 

Assuming the Guarantee is implemented, the action of the key stakeholders in the design, implementation, 
and then custodianship of the NEG over successive governments will ultimately determined whether its 
benefits are achieved. 

Because of the pitfalls and complexities of this framework, which is common to all holistic policies seeking to 
address energy affordability and reliability and climate issues, we outline two paths for the the Guarantee, a 
‘well implemented Guarantee’ and a ‘poorly implemented Guarantee’.

In doing so we make three high level observations of issues that need to be explicitly addressed:

1. The risk of setting the emission guarantee target without regard for the tradeoff between emissions 
reduction and affordability. 

2. The extent to which Australian carbon credit units (ACCUs) and international units can be used to 
deliver the guaranteed level of emission

3. Risks of anti-competitive consequences, such as accentuating market power of vertically integrated 
wholesale generators and retailers.
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3.7.1 How the Guarantee works

The Guarantee will place a requirement on market customers (retailers and some large users) to 
simultaneously meet:

 ● A reliability requirement: that a percentage of their load requirements with contracts that provide for 
dispatchable and/or flexible capacity; and

 ● An emissions requirement: that their load requirements are at a certain average emission level.

These requirements can be met through direct investment in generation or via contracts entered into. 

3.7.2 A Retailer Emissions Guarantee 

As an alternative approach to Finkel’s Recommendations (3.1 and 3.2) on an emissions trajectory and a Clean 
Energy Target, the Energy Security Board (ESB), recently formed following the recommendation (5.3) of 
the Finkel Review, has advised COAG to implement an Emissions Guarantee as an obligation on electricity 
retailers.73 The advice states that: 

In order for retailers to show compliance with the guarantee, they would need to provide evidence to the 
AER that the mix of the electricity supplied has met the emissions guarantee for their served load over 
the compliance period. Compliance with the guarantee would be assessed against the actual output of the 
generation units with which the retailer has contracted. While the generator is incentivised to meet the 
emissions level given the contractual obligations agreed to with the retailer, if they fail to do so the retailer 
will be required to fill the gap within a specific time period. Persistent failure to close the gap would result 
in market deregistration.

At a conceptual level the Emissions Guarantee is simple and has a number of merits. 

In practice, implementation will be politically, technically and economically challenging.  Care will need to be 
applied to the detailed design to avoid unintended consequences. 

The merits include: 

 ● Placing the guarantee on retailers covers all electricity consumption. 

 ● It is close to the customer and to the pricing of the final product;74 

 ● There is room for innovation by retailers (and by generator-retailers) in how they meet their customers’ 
needs at the most competitive price, subject to the constraint implicit in the Guarantee;

 ● It allows the market to find the optimal trade-off between costs and emissions, appropriate to portfolios 
of generation, portfolios of retail customer demand; and 

 ● The economic and market value of emissions are integrated within the pricing of energy services, rather 
than as a separate consideration.

The ESB advice further notes that: 

Australian carbon credit units (ACCUs) and international units could be permitted to meet a proportion of 
the retailer’s guarantee and banking and borrowing across the compliance period would be allowed to a 
certain level.

73  Energy Security Board (2017) Advice on a Retailer Reliability, Emissions Guarantee and Affordability, 13th October, The Energy Security Board (ESB) was 
established as a recommendation of the Finkel Review. 

74 With the exception of large industries who buy directly from the wholesale market.



Power Off Power On: Rebooting the national energy market 73

The cost of complying with the Emissions Guarantee should not exceed the marginal cost of emission 
reductions elsewhere in the Australian economy, or elsewhere in the world, because purchase of ACCUs or 
international units would provide a relief valve. 

Indeed, estimates or the current forward expectations of ACCU or international unit prices should provide 
some indication of the impact of the Emissions Guarantee on electricity prices.

However, much depends on the interpretation of the phrase “to a certain level” in the ESB advice. Taken at 
face value, it opens the way for lower cost of abatement in Australia than under the existing policies.

The trajectory of the Emission Guarantee is crucial. If it is too steep prices will inevitably rise as they have 
over the past 10 years.  

There are also a number of areas where the government should proceed with caution.

The Guarantee reconciles contracts between generators and retailers, based on actual generation. It leaves 
open the question of emissions from spot electricity generation. The ESB states that ‘Generation purchased 
by the retailer from the spot market without a contract would be assigned with the average emissions level 
of the uncontracted generation capacity available to the market.’ 

It has already been observed that High carbon emitting Generators might be incentivised to trade via the 
ASX allowing Retailers to arbitrage between high emission factor and average emission factor generation 
via the spot market. 

That could have several unintended consequences. It could reduce contract liquidity, as high emission coal 
plants move from contracts to the spot market to capture via arbitrage the contribution to the lower spot 
market average emissions factor made by gas plants owned by other generators. 

Vertically integrated generator-retailers with coal-heavy fleet would have an incentive to adopt that 
strategy, which would disadvantage both vertically integrated companies with a gas-heavy fleet as well as 
non-vertically integrated generators and independent retailers.75  

The constraints flowing from the Emissions Guarantee may be expected in general to enhance the benefits 
of vertical integration, potentially worsening the existing market concentration.

3.7.3 A Retailer Reliability Guarantee 

The ESB has advised COAG to impose the Reliability Guarantee as an obligation on electricity retailers. The 
object is to match the supply of dispatchable energy in each region of the NEM with demand at all times, 
ensuring secure and reliable operation of the system. 

Such a regulatory mechanism at the retail level would be expected to have flow-on effects on the wholesale 
energy market. 

The extent to which it improves or worsens the market power problems identified in Table 5.4 are difficult 
to judge before the specifics of the mechanism are known. The success or failure of the mechanism in 
achieving its main objective will depend on the details of its design and implementation which are not 
known at this time. 

75  See, for example, Paul Enright, 2017, The Energy Guarantee:- RIP the ASX cap?, 24 October, https://www.linkedin.com/pulse/energy-guarantee-rip-asx-
cap-paul-enright 
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However, some high level observations can be made based on the outline of the scheme: 

 ● The NEG does not remove or reduce the inherent tension between the conflicting objectives of reliability, 
affordability and sustainability. It is likely to crystalise and make more explicit the nature of the trade-
off. The market would be left to compete to deliver affordability, within explicit dual constraints of 
reliability and sustainability (emissions) as specified by a centrally-planned directive. 

 ● The combination of the stringency of the Emissions Guarantee and the stringency of the Reliability 
Guarantee will determine the impact on prices and hence household affordability and business 
competitiveness. 

 ● Retailers, particularly the large players, that own coal, gas and diesel-fired generators (i.e. are vertically 
integrated) would be expected to be able to meet the reliability obligations under the NEG from their 
own assets, to the extent that their generation assets are well matched with their retail portfolios 
within NEM regions (essentially, within States). 

 ● The within-region nature of the reliability requirement is likely to encourage vertically integrated 
players to refocus their retail portfolios within the regions (states) where they have generation. In other 
words, that will tend to reduce the degree of competition within each NEM region. 

 ● In other words, the contribution of the inter-state interconnectors to competition would be 
expected to be reduced by the regional nature of the Reliability Guarantee. That should not be a 
surprise, as any measure that divides a market into smaller sub-markets will have the effect of 
reducing competitive forces. 

 ● Retailers that do not own generation assets, or that rely on the grid to balance a significant part of 
their retail portfolio, particularly during times of peak demand, would be expected either to need to 
contract with other generators (including generator-retailers, i.e. competitors) or to invest in their own 
generation assets to meet the reliability obligation. 

 ● Taking the above factors into consideration, compliance with the reliability obligation under the 
NEG may work to increase the market power of the large incumbents, and — contrary to the goal of 
downward price pressure — it may put upward pressure on prices, depending on the severity of the 
requirement. 
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3.7.4 Summary on the dual National Energy Guarantees

The following table contrasts how the Guarantees could be implemented well, or implemented poorly, and 
the nature of the outcomes that could be expected in each case. 

Table 3.5 Contrasting approaches to implementing the National Energy Guarantee

If well-implemented If poorly implemented 

Emissions Select an emissions pathway that is pragmatic 
and realistic and reflects a pragmatic follower 
strategy, by focusing efforts on 2030 to: 
• to take full economic advantage of falling 

technology costs 
• allow time for investment, and 
• reducing uncertainty for investors 
and that does not place a disproportionate 
burden on the electricity sector relative to 
other sectors of the economy, or on Australia 
relative to competitors, trading partners and 
other countries

Select an emissions pathway that is 
ideological and ‘ambitious’, reflecting the 
notion that Australia should be a ‘global leader 
on climate change by focusing on stringent 
and challenging near-term goals: 
• pushing for rapid scale-up and forfeiting 

the opportunity of falling costs 
• not allowing for long-lead time investment
• increasing uncertainty for investors 
and that places a disproportionately large 
burden on the electricity sector relative 
to other sectors of the economy, and on 
Australia, relative to competitors, trading 
partners and other countries

Reliability Define criteria that reflect the complex nature 
of electricity system reliability, without being 
unduly prescriptive, that are technology 
neutral, and that provide incentives that 
benefit the system and consumers and 
that incentivise the optimum generation 
and transmission combinations to emerge 
organically 

Define simplistic criteria that ignore the 
complex nature of electricity system 
reliability, that are heavily prescriptive, not 
technology neutral, and that provide perverse 
incentives to companies to increase profits 
and market power without benefiting the 
system or consumers 

Other policies Do not extend the RET or implement other 
renewable energy policies in parallel with the 
Guarantee 
Do not implement another emissions policy in 
parallel with the Guarantee 

Extend the RET and in parallel with the 
Guarantee 
Implement one or more other renewable 
energy or emissions policies, such as a Clean 
Energy Target or a carbon price in parallel 
with the Guarantee 

Industry 
structure

Address vertical integration and market 
concentration at wholesale and retail levels 
within each NEM region 

Do not address vertical integration or market 
power in the NEM generally, or within NEM 
regions 

Networks Increase interstate transmission capacity to 
reduce the regional nature of the NEM 

Do not increase interstate transmission 
capacity, maintaining the regional nature of 
the NEM 
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13.

Draft Recommendations

In implementing the NEG policy settings should recognise that: 
• Australia is pragmatic on emissions policy in establishing the target and trajectory for 2030.
• We must retain flexibility to respond to changed economic circumstances and technological development. 
• The imperative of technological neutrality.
• Competitive markets deliver the most efficient and economic outcomes.

Whether competition is enhanced, reduced or unchanged will depend on the specifics of the 
implementation, but there are serious causes for concern, even based on the outline advice. A general 
cautionary comment is warranted about obligations on retailers. 

Placing emissions and reliability obligations on retailers has the appeal of: 

 ● universality across the market (subject to the possible caveat above on wholesale customers) 

 ● simplicity and 

 ● elegance.
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3.8 Accountable governance

Key Points

The division of responsibility under Australia’s federal system complicated the governance and 
administration of the energy system, introducing inefficiencies and blurring accountability.

The NEM’s peak governance body, the COAG Energy Council, has failed the task of strategic market 
governance in the national interest, evidenced by the current state of the market.

Divergent behavior by the NEM states and territory in setting local renewable energy targets and 
restricting the development of onshore gas has increased prices and reduced reliability across the  
entire network.

Improving governance and resolving tensions between state and territory decisions and the national 
interest is a matter of high priority.

3.8.1 The confusion of Federation 

Solving the problems in the energy market is made harder by the division of responsibility between 
Commonwealth, states and territories.

On paper, the division is clear: states and territories take care of energy policy, while the Commonwealth is 
responsible for emissions reduction policy, since it has the obligation to honour international agreements like 
the United Nations Framework Convention on Climate Change.

The disruptive impact of emission-reduction measures on the energy market, however, have make it 
impossible to separate the two lines of policy. 

The Federal Government has become absorbed by degrees into energy policy since it passed the Snowy 
Mountains Hydro-Electric Power Act in 1949 and the subsequent agreement between the Commonwealth 
and the States. The establishment of the NEM, and the formation of the Council of Australian Governments 
Energy Council in 2001 gave the Commonwealth a prominent seat at the table.

Box 21: The current system of governance 

The Australian Energy Market Agreement (AEMA) was entered into in 2004 to establish a shared legislative and regulatory 
framework between the Commonwealth, state and territory governments. The national legislative framework for the 
electricity market is contained in the National Electricity Law (NEL) and the National Electricity Rules (the Rules), which are 
established under state laws. 

The Energy Council sits at the peak of energy system governance. Administrative functions  are shared by three organisations: 

• The Australian Energy Market Commission sets the rules. The AEMC includes the Reliability Panel which monitors, reviews 
and reports on the safety and reliability of the NEM.   

• The Australian Energy Market Organisation runs day-to-day operations and administrates of the power system and 
electricity wholesale spot market. 

• The Australian Energy Regulator is responsible for regulation and compliance at a national level.  
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3.8.2 Guarding the national interest 

As the peak governance body responsible for strategic planning and reform, the Energy Council must carry 
responsibility for the current poor state of the market.

Self-evidently, the Energy Council failed to guard the national interest. It was slow to address the disruptive 
challenge of renewables and its failure to take action to arrest the declining system strength in the grid.

Further, it has appeared to be blind to the dangers of individual jurisdictions pursuing their own 
arrangements on emission targets, despite the costs it would impose on users outside that state.

So long as states or territories remain connected to the NEM, the notion that they could become “100 
per cent renewable” is a fiction. In reality they import coal-generated energy to cover the gaps caused by 
intermittency.

The cost of intermittency is paid not by the errant state, but by customers in every jurisdiction except 
Western Australia.

3.8.3 Making the governance system work 

Previous views have been highly critical of the maze of inter-related institutions charged with managing 
and governing the electricity system.

The Vertigan Review76 warned of an emerging “strategic policy deficit” that had “diminished clarity and 
focus in institutional roles, particularly in determining priorities, fragmentation and a diminished sense of 
common purpose.”77   

The Productivity Commission described the NEM as “a graveyard for reform proposals.”78  

Yet reform of the governance institutions must be the favoured option. The provincial interests represented 
by COAG must put the national consumer interest first. 

The NEM means that a sick energy market cannot quarantined within state borders. Under current 
arrangements, much of the cost of poor policy in one jurisdiction is socialised to the system as a whole.

A number of practical steps should by taken by the Energy Council to fulfil its role as the peak energy 
system regulator.

1. Reach agreement on its common purposes: to ensure that the long-term national interests of consumers 
are efficiently served. 

2. Commit itself to the single task of market governance - the establishment and enforcement of 
regulations that facilitate exchange transactions between buyers and sellers. Trade-offs between 
competing objectives are a matters for parliaments.

3. Develop a set of strategic objectives that are clear, limited in scope and politically stable within a multi-
jurisdictional framework. 

4. Adopt the recommendations of the Finkel Report to establish The Energy Security Board (ESB) as a 
single point of responsibility and accountability. The ESB will drive implementation of Energy Council 
agreements.

5. Introduce an obligation for jurisdictions to give notice of the proposed introduction of local rules that 
may conflict with the national objective or impose higher costs on other jurisdictions. Where such 
conflicts are established, the Energy Council should adopt a “causer pays” principle in the allocation of 
costs.

The most immediate practical step for the Energy Council and its constituent governments should be the 
adoption of the National Energy Guarantee (NEG).

The NEG, properly constructed, would also act as a deterrent against local decisions, such as state-based 
renewable energy targets, that are likely to reduce the stability of the grid or impose upward pressure 
on prices.

76  Review of Governance Arrangements for Australian Energy Markets, Commonwealth of Australia, 2015.  
77 Vertigan Review, p.7
78  Productivity Commission 2013, Electricity Network Regulatory Frameworks, Report No. 62, Canberra. p 9. 
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The NEG will force the states to bear the full cost of the mix of energy generation inside their jurisdiction, 
including the costs of maintaining sufficient dispatchable capacity to ensure that consumers’ demand can be 
met when the output of intermittent resources is low. 

Implementing the NEG will require the unanimous agreement of NEM states under the Australian Energy 
Market Agreement. It will require the passage of legislation through the South Australian Parliament and 
amendments to at least four Commonwealth Acts.

Agreement on the NEG will therefore be an early test of the NEM government’s resolve to put the consumer 
national interest before parochial politics. Should it fail, the consequences for energy reliability and prices 
will be severe.

3.8.4 Gas restrictions and the pressure of market forces 

The Energy Council is unlikely to succeed to bend the will of constituent states on restrictions on the 
development of onshore gas. Control of onshore mineral resources is unambiguously under the control of 
states, with no apparent path for federal intervention.

In this area, the best option is to allow the market to impose a penalty on states that restrict the supply of 
gas, as it is doing. Average daily prices on the Victorian, Sydney and Adelaide spot markets for the second 
quarter of 2017 were 9.52/GJ, more than double the average price for the first quarter of 2016.

By comparison, average daily prices in Queensland in the second quarter of 2017 were $20/GJ on the 
Brisbane short term trading market and $7.23 at the Wallumbilla Gas Supply Hub.

Greater transparency over gas prices would make it apparent that there a real cost attaches to gas 
development bans, increasing voter pressure on governments to change policy.

3.8.5 The break-glass option: Federal takeover   

The favoured option to improve governance is to work within the existing framework, augmented by the 
role of the ESB and the NEG. This will require a focus on the national consumer interest hitherto lacking in 
national energy market national governance.

Failure by the Energy Council to rise to the challenge would have severe consequences for consumers and 
the national economy. The continuation of the pick-and-mix approach by states, failure to separate market 
governance from other ambitions, and the use of COAG as a soapbox, rather than a forum to manage shared 
responsibility, will lead to higher prices and the weakening of the system to dangerous levels.

Under these circumstances, it would be incumbent on the Federal Government to take control of the NEM 
using the constitutional levers at its disposable. The Commonwealth would appear to have ample scope 
under the corporations provision79 and external affairs provision80 of the Constitution.

Federal regulation of the NEM is not a desired outcome. It would, however, be a necessary outcome if the 
cooperative governance arrangement under COAG fails to appreciate the gravity of the position and act in 
the national interest.

79  Australian Constitution, Section 51 (xx)    
80  Australian Constitution, Section 51(xxix)  

14.

Draft Recommendations

Governance of the National Energy Market should retain the current structure with the  
following caveats: 
• The COAG Energy Council must establish a clear principle of national purpose. 
• State-based renewable energy targets must be scrapped forthwith, together with any other emissions  

reduction measures that conflict with the interests of the nation as a whole.
• The Energy Council and its constituent governments must agree and implement the NEG.
• Should the Energy Council fail to administer the National Energy Market in a responsible manner, the 

Commonwealth should consider measures it might take with the Constitution to assume sole governance. 
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A1  Impacts on the power system as renewable  
penetration rises

The fragility of the East Coast power system, as reflected in recent near and actual system outage events 
has two causes the closure of conventional power stations and, simultaneously, the rising share of 
generation from intermittent wind and solar sources without provision of the necessary ancillary services. 

Loss of ancillary services 

The withdrawal of conventional power stations creates multiple challenges to operating a power system. 

One of these arises from a lack of ‘inertia’ which reduces the ability of a power system to ‘ride through’ faults 
(for instance, an unexpected outage of a generator or of network equipment). In Australia, all elements that 
are connected to the power system are standardised to operate at a nominal system frequency of 50 hertz. 

When there are material frequency ‘excursions’ outside of the set bound, the system collapses and black-
outs occur. Conventional generators assist in maintaining system stability, because the rate at which their 
turbines spin is synchronised with the frequency of the system. 

Particularly for large, coal-fired generators, that rate remains relatively unchanged even if the system 
frequency exceeds its normal bounds. In this sense, frequency ‘excursions’ are dampened if there is 
sufficient inertia from conventional generators. 

As conventional generators are increasingly being displaced by non-synchronous (wind and solar) 
technologies (which do not generally contribute inertia), the system becomes more vulnerable to 
unforeseen events.81 In the NEM, system inertia has accordingly declined, particularly in South Australia 
since the closure of Northern Power Station in May 2016 as shown in Figure A1.1.  

Figure A1.1 System inertia in South Australia

Source: AEMO 2016b.

 
AppendixA

81  Technology currently exists that allows modern wind turbines to provide ‘synthetic inertia’ using the rotating mass of the blades but because wind 
output is variable in nature wind turbines may not be able to provide any frequency support energy during periods of low output.
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Source: AEMO data.

AEMO’s overall projection is that operational challenges will become more serious (AEMO 2017e): 

in South Australia, which has by far the highest amount of wind generation in the NEM, and where, on 
high electricity demand days, current emergency frequency control schemes ‘are increasingly unlikely’ to 
prevent black-outs; 

similarly, in Queensland and Tasmania, which will become more vulnerable to becoming separated from the 
remainder of the NEM and therefore from access to shared frequency control and back-up services; and 

across all regions of the NEM, because the substantial and subsidised growth in households PV 
installations mean that an increasing part of the power system is no longer ‘visible’, which will in turn 
affects AEMO’s ability to manage the stability of the system. 

Intermittency of wind and solar 

Wind and solar PV generation technologies operate in a way that is fundamentally different to conventional 
generation technologies such as coal or gas. The output of conventional power stations can be controlled, 
or ‘dispatched’ to a defined level. The electrical output of wind turbines and solar panels, on the other hand, 
fluctuates or is ‘intermittent’, meaning that it is both variable and difficult to predict. 

The power output of intermittent renewable resources varies substantially – from zero to maximum 
capability – over timescales ranging from minutes to hours. In the case of individual wind turbines, output 
fluctuates with wind turbulence and gusts, and depends on the wind speed, which is in turn a function of 
weather patterns and the surrounding landscape and terrain. 

Over short timeframes, the output of multiple wind turbines may be independent and is smoothed as 
increasing numbers of turbines are deployed over a larger geographical area. 

However, similar wind conditions will eventually sweep across wind farms or groups of wind farms at 
some point in time. As the timeframe extends from hourly to daily, the influence of longer-term weather 
movements begins to dominate the output of wind turbines. 

Over such timeframes, the output of multiple wind turbines is correlated. 

To illustrate this point, Figure A1.2 shows wind generation individually and in total for South Australia, 
Victoria and New South Wales in July 2016. 

Figure A1.2 highlights that, notwithstanding the large distances separating these wind farms, aggregate 
wind output followed similar trends. In particular, total wind output was less than 50MW over multiple 
trading intervals on July 20th.

Figure A1.2 Wind generation on the Eastern Seaboard, July 2016
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The consequence of these large output swings is that wind generation cannot simply replace conventional 
generation. Rather, sufficient conventional back-up capacity (or alternatively, storage) must be held available 
to cope with troughs in production, so as to supply consumers with reliable electricity over an extended 
time period. 

There are related challenges for the power system because the changes in the output of intermittent 
generators can be very steep and rapid, as is also apparent (Figure A1.2). So-called ‘wind ramp events’ – large 
increases or decreases in wind power within a limited time window – must also be offset by sufficiently 
flexible conventional generators or storage. Downward wind ramps must be met by increasing the output of 
these generators, and pose a threat to system security if there is not enough reserve. 

These large swings in the output of wind and solar PV generators mean that a similar amount of 
conventional generation capacity needs to be held in reserve. That need for reserves is all the greater, 
because the output of wind farms and other intermittent technologies is difficult to accurately forecast, 
particularly over longer timeframes. More reserves are then required to account for forecast errors. 

Forecasting wind speeds and the output of wind turbines is very difficult. Both are uncertain over multiple 
timescales, from seconds to minutes, and hours to days, and each timescale requires a specific modelling 
approach. Wind power forecasting models developed for one location are not useful for another due to 
terrain changes, differing wind speed patterns, and different atmospheric factors. 

Also, while the electrical output of a wind turbine depends on wind speed, that relationship is nonlinear and 
cubic (Soman et al. 2010). An error in the wind speed forecast therefore results in a much larger error in the 
wind power forecast, and that relationship becomes more complex as more wind turbines are added. It is 
therefore unsurprising that although AEMO has invested considerable resources in developing and refining 
the Australian Wind Energy Forecasting System (AWEFS), at least in the case of South Australia, there is no 
discernible trend to indicate that wind output forecasting errors in percentage terms have declined over the 
past five years.

Forecasting overall demand for electricity has also become more challenging with the penetration of small 
scale solar systems which are installed behind the meter. The system operator cannot ‘see’ these systems 
and in effect they ‘reduce’ demand when they are operating. In this sense household electricity demand has 
also taken on ‘intermittent’ characteristics.
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A2  ACCC’s methodology for dissecting cost drivers

The ACCC has reported headline numbers that suggest between 2007-08 and 2015-16, average retail bills 
increased by approximately 29 per cent (on a dollars per customer basis), or 3.3 per cent in real terms on an 
annual average basis.82 

However, the period examined, and the methodology employed mask the true cost of environmental 
programs and their impact on customer bills. This understatement could lead policymakers and regulators to 
inappropriately focus on peripheral symptoms and not the underlying issues. 

The ACCC’s methodology, which analysed retailers’ data, seeks to apportion costs to several accounting 
buckets, including:

 ● Wholesale costs – the costs of purchasing or generating electricity and of managing hedging and price exposure; 

 ● Network costs (transmission and distribution) – the costs charged by transmission and distribution 
network operators for the transmission of electricity; 

 ● Environmental (green) scheme costs – the costs of complying with environmental schemes (costs of 
complying with the RET, state-based certificate and efficiency schemes, and state-based premium feed-
in tariff schemes), which are ultimately passed onto consumers

 ● Retail and other costs –  the billing, marketing and customer assistance costs; and 

 ● Retail margins – the difference between prices and costs, considered a measure of profitability.

The results from this framework are presented in the table below, which shows the real terms the dollar 
value of each component in 2007-08 and 2015-16, the dollar change for each component over this period, 
the contribution of each component to the overall change in average retail electricity bills, the annual 
average growth rate of each component, the proportions each component formed in each bill, and the 
change in proportions.

A number of caveats are provided by the ACCC in relation to their analysis, which have been largely 
overlooked in mainstream reporting of the report.

First, the period of analysis does not include the more recent spike in wholesale electricity costs (that is 
the 2016-17 financial year), which have been widely reported in the media and are the major concern with 
respect to energy affordability. The ACCC estimates that higher wholesale costs in 201617 would translate to 
an additional $167 price increase on the average electricity bill.

A substantial issue going forward is that the substantial exit of baseload capacity from the market 
(5376MW, most of it coal-fired retired between 2012 and 2017), in part driven by environmental policy 
programs, has not been matched by new investment or entry in capacity capable of replacing its output. 

82  Sims, 2017 Retail Electricity Pricing Inquiry—preliminary report, ACCC, Canberra, 22 September, p.33. 

$ $ $ Proportion 
of Bill

Proportion 
of Bill

2007-08 2015-16 Change Contribution 
to Price 
Change

Annual 
Average 
Growth

2007-08 2015-16 Percentage 
point change  
in proportion

Network 494 724 230 66% 4.9% 42.0% 47.5% 5.5%

Wholesale 441 341 -100 -29% -3.2% 37.5% 22.4% -15.1%

Environmental 19 103 84 24% 23.5% 1.6% 6.8% 5.1%

Retail/Other 145 241 96 28% 6.6% 12.3% 15.8% 3.5%

Retail Margin 78 115 37 11% 5.0% 6.6% 7.5% 0.9%

1177 1524 347 3.3%
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Wind capacity on the order of 4000 MW has been added, but its capacity factor is about one-third and its 
output cannot be matched to either base-load demand or to the timing of peaks in demand). Base-load 
demand accounts for about two-thirds of customers’ collective energy requirements in the NEM. 

In the absence of further investment, the NEM is expected to face further challenges meeting base-load 
demand as more coal plants are retired. For example, NSW is currently forecast to be in a generation deficit 
from 2022 when the Liddell power station (2000 MW) is currently scheduled to close. 

Second, the ACCC report itself notes a number of issues with respect to attribution and interpretation of 
their results and the underlying drivers of electricity price changes. Including:

1. The headline bill measure presented by the ACCC is a measure of the average bill, not of the average 
price of electricity. This means decreases in overall electricity consumption per customer are a factor 
offsetting rises in the underlying cost components. Measures that account for average changes in 
residential effective prices on a c/KWh basis reflect underlying prices paid by consumers abstracting for 
electricity use may be more appropriate (and are also reported by the ACCC: on a cents per kWh basis, 
the price increase was around 47 per cent in real terms).

 ●  For example, demand drops have in part been driven by residential solar scheme subsidies, 
which drive customers ‘off grid’ (off the NEM), but the benefits of ‘off grid’ energy only accrues to 
the individual household, while the increased costs that arise as a result across the system fall 
disproportionately on households without rooftop PV. The ACCC estimates that customers without 
solar panels are paying $52 more on average than the ‘average residential bill per customer. 

2. The ACCC methodology only measures direct environmental program costs, indirect costs are not 
allocated to environmental program costs and are instead captured in wholesale market costs and 
network costs. Direct costs are the cost retailers incur (and pass onto their customers) in acquiring 
renewable energy certificates under the SRES and LRET scheme (national), and the cost of state-based 
schemes such as mandatory feed-in tariffs for solar customers that must be recouped from the broad 
customer pool. Indirect costs incurred in the wholesale market include:

 ● The impact of increased renewable generation in displacing some aged thermal generation with the 
effect of pushing wholesale prices higher as plants exit the market.

 ● The impact of increased renewable generation in driving greater wholesale price volatility due to 
intermittency, and associated impacts on contracting market liquidity and volatility has driven up 
wholesale costs. This also tends to increase the market power of vertically integrated generator-
retailers, which if being exercised, would be a further source of wholesale price increases.

3. The ACCC methodology does not allocate impact of solar PV schemes on network costs to the 
environment program cost category. Customers with installed solar systems avoid a portion of network 
cost through reduced consumption, as network tariffs are weighted considerably more heavily to kWh 
energy consumption than the underlying cost structure of transmission and distribution networks. 

 ● Networks have a fixed cost related to the capital assets connecting each customer to the network, 
a cost related to the customer’s share of peak demands across the network, and a very small cost 
related to network energy losses, which themselves are high during peak times and very low at 
other times. 

 ● Solar PV generation has three major economic and commercial effects on networks: (i) it drives 
up costs because investment is required to handle energy flows very different in nature for those 
the network was designed for; (ii) it reduces revenues as on-grid energy consumption is reduced 
because pricing is biased to energy throughput, and (iii) this non-cost-reflective network pricing 
enables cross-subsidisation of customers with solar panels by those without, encouraging more 
investment of the type that is creating the first two effects. .

 ● In 2014, the AEMC found that a consumer could save $200 per year in network costs by installing 
a solar system, but this would only reduce networks costs aby around $80. As the network 
costs need to be covered, other customers cross-subsidies the remaining $120 through higher 
network charges.
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A3   Understanding technology trends and the need for 
technological neutrality

A3.1 Technological change in perspective 

Technology constantly evolves and improves. The change can be characterised as long periods of 
evolutionary change, punctuated by shorter periods of revolutionary change. Revolutionary change 
usually follows breakthrough inventions, but there is often a substantial lag of decades or more between 
the time of an original invention and the commercialisation that is recognised as a technological revolution. 
Technological revolutions often require a combination of factors — such as other enabling technologies, 
economic changes, or policy change — before change happens. 

The Grubb curve describes the development of technologies following the original invention. The example 
in Figure A3.1 shows a number of electricity generation technologies, from conventional coal- and gas-fired 
power through to more recent technologies, including solar PV and wind power. 

Figure A3.1 Selected coal, gas and renewable energy technologies located on a Grubb curve 

Source: authors’ diagram adapted from the work of M J Grubb, as used widely in various sources in the literature  
CCS: carbon capture and storage, AUSC: advanced ultra-supercritical coal, IGCC: integrated gasification combined cycle, USC: ultra-supercritical, NGCC: 
natural gas combined cycle turbine and NGOC: natural gas open cycle turbine

The solar PV technology development success story is remarkable and worth summarising. It is a story of 
steadily increasing technical efficiency, exponential growth in installed capacity worldwide, and decreasing 
unit cost. In 1976 the efficiency of PV cells ranged from less than one per cent to 21 per cent, by 2017 the 
range is 13 to 46 per cent. In 1992 the installed capacity globally was negligible and by the end of 2017 
is projected to reach 368 GW. In 1977 silicon PV cells cost US$76 per Watt, which has fallen to less than 
$US0.30 per Watt: less than $300/kW. The other costs required for an installed system are now the most 
significant component. 

The gas-to-power story is a story of technological change enabled by other factors. Helm (2017) notes 
that ‘It was illegal in Europe (and the US) to burn gas in power stations until 1990, for fear that a precious 
fuel might be depleted too quickly instead of being reserved for the higher-value petrochemicals industry.’ 
Similar policy positions applied in Australia. The removal of bans on the use of gas for power enabled the 
deployment of combined-cycle gas turbines, which fell in cost as they were deployed and as new gas 
reserves were discovered and developed. The recent increase in gas prices in Australia is currently a barrier 
to gas-fired power. 
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Technological change is not always smooth and not always uniform around the world. Technologies can 
become ‘stuck’ on the Grubb curve: success is not guaranteed. 

It is technological development through government, corporate and entrepreneurial research and 
development combined with economic factors such as changes in relative prices of energy, materials and 
labour, and the role of markets, infrastructure and policies that enable technological revolutions. Table 
A3.1 shows the role of new technology disruption and economics on industry structure and policy in the 
evolution of the electricity sector. We are currently in the fourth major era for electricity, and we may be on 
the threshold of a fifth era. As is usual during periods of technological change, optimism and fears about 
technology can run high. Table A3.2 provides an overview of selected major technologies for electricity 
generation, distribution and storage. It is notable that the origins of most of the technologies are very old. 
Indeed the oldest technology in the table is the electrochemical cell, which was invented by Volta in 1799. 
The youngest technologies are the modern megawatt-scale wind turbine (1941), the combined cycle gas 
turbine (1949), the solar photovoltaic cell (1954), and the four-volt Li-ion cell (1980). 

Helm (2017) observes that ‘[t]hroughout its history, the electricity industry has been moving from the 
local to the national, and now gradually international.’ Buckminster Fuller’s 1927 vision of a solar-powered 
global grid spanning the world is yet to be realised. Indeed the tyranny of distance for Australia translates to 
economics that work against a continent-wide electricity grid. Likewise, the ASEAN grid remains a plan, the 
US still has three separate grid systems, and the Southern African Power Pool is yet to be agreed and built.

A3.2 Implications for good policy and successful market design

Helm (2017) further observes that technological characteristics have defined the economics of electricity: 

 ● electricity could not be stored, except at the margin 

 ● the demand side was passive; and 

 ● the marginal costs determined the wholesale price as the main economic driver of the industry 

and that those features plus the sunk costs of large-scale power stations determined the industry structure, 
and in parallel the policy environment. The ‘economic model that produced RWE in Germany, EDF in France, 
and the CEGB in Britain’ also produced the State Electricity Commission in Victoria, Elcom in NSW, the Hydro 
Electric Commission in Tasmania, the Electricity Trust of South Australia and the Electricity Boards in 
Queensland. 

A deeper insight from Helm (2017) is that the cost structure of new generation technologies, which are 
dominated by up-front capital costs with zero short-run marginal costs, the ability to manage demand via 
internet-connected devices, and the prospects of economic storage technologies are a threat to the 20th 
century industry structure and to market designs. He argues that electricity market designs are based on 
20th century technologies, pre-date the growth of the internet and the widespread adoption of digital 
technologies, and prioritisation of decarbonising the economy. 

It is clear that wind, solar and other renewable energy technologies are undermining energy markets as 
designed, and have the potential to render markets completely non-functional. Attempts to modifying 
electricity market designs to deal with the problems have not so far demonstrated a lasting solution to the 
problems. However, it can easily be shown that the changes to date have been driven not by technology 
and economics, but by policies and mandates that drive cross-subsidies. Despite the early signs of sweeping 
technological change, there are strong reasons to be cautious in policy-making, as Helm makes clear in his 
review for the UK Government: 

“Tempting though it is to many observers to predict how this transformation is going to take place, and 
profitable to many lobbyists to persuade government that their specific technologies and projects are 
the right answers, the design of energy policy and the interventions to achieve the objectives should 
be driven by the uncertainty about the detailed shape of the decarbonisation path. In order to achieve 
the prize, it is important not to try to pick winners, and to focus on the framework within which the 
private sector brings new ideas, new technologies and new products to the end-user. Avoiding detailed 
intervention is a key to keeping down the cost of energy.”
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Furthermore: 

“Complexity has significant additional costs for energy, because the greater the complexity, the greater 
the scope for capture by rent-seeking lobbyists and interest groups. Each intervention changes returns. 
Once gained, they tend to get capitalised. As a result, any moves to reform and change arrangements – for 
example, by phasing out particular subsidies – creates losers, and often capital losses. Understandably 
these are resisted, and the complexity makes it much easier to protect specific interests, while at the 
same time reducing the ability of households and industrial users to defend their general interests in 
general efficiency. It is no accident that the growth of complexity has been closely matched by a growth in 
lobbying (and vice versa), and that much of the debate about subsidies has become toxic.”

If Australia is to have a genuinely technologically neutral electricity policy, that succeeds in delivering 
economic efficiency subject to reliability requirements and emission objectives, the challenge is to identify 
a market design whose structure is biased neither to incumbent nor to disruptive and new entrant 
technologies. That challenge is subtler, more profound and more important than debates about whether or 
when the cost of one technology will fall below another.
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* USO: universal service obligation 
‡ G: generation, T&D: transmission and distribution networks 
^ SMR: small modular reactors 
ˇ SRMC: short-run marginal cost; CCS: carbon capture and storage 

Table A3.1: the role of new technology disruption and economics on industry structure and policy in 
the evolution of the electricity sector

Major end uses Displacing New Genn 
Technology 

Supply-Demand 
Topology

Late 19th century: invention, commercialisation, ‘war of the currents,’ regulation 

 + Lighting 
+ Motors

Gas 
Steam 

Coal 
Oil 

Local municipal 
utilities, plants 
close to demand 

Early- to mid-20th century: electrification of industries and urbanisation, migration, democratization, two World 
Wars, consumerisation and the Cold War 

 + trains 
+ Refrigeration 
+ Appliances 
+ HVAC 

Steam 
Daily shopping 
Manual labour 
Discomfort 

Hydro

Nuclear 

Larger grids 
Large central  
plants closer to  
fuel sources  
(coal, hydro) 

Late 20th century: information revolution, privatisation and marketisation, environmental awareness  

+ Computers Paper systems Gas turbines Co-optimisation 
of plant siting and 
grid design

Early 21st century: globalisation of industry and finance, ‘Easternisation’ of demand, environmental activism 

+ Consumer 
electronics

Other 
entertainment

Wind 
Solar PV 

Hybrid central and 
distributed, energy 
efficiency ‘bites’ 

Mid 21st century: Deep decarbonisation? Digitization? Decentralisation? Demand responds to system prices in real 
time? 

+ Electric vehicles Gasoline 
(and diesel?) 
transport?

Nuclear fusion? 
SMR? CCS?^

Storage? mini 
grids? micro-grids?
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* USO: universal service obligation 
‡ G: generation, T&D: transmission and distribution networks 
^ SMR: small modular reactors 
ˇ SRMC: short-run marginal cost; CCS: carbon capture and storage 

Table A3.1 (continued)

Network Economics: 
cost structure 

Industry structure Policy emphasis Notable disruptions 

Late 19th century: invention, commercialisation, ‘war of the currents,’ regulation 

AC prevailed over 
DC

Fuel costs 
dominate 

Private monopolies Regulation of 
monopolies 
USO*

The new electricity 
industry is the 
disrupter 

Early- to mid-20th century: electrification of industries and urbanisation, migration, democratization, two World 
Wars, consumerisation and the Cold War 

AC, higher voltages 
for longer distances 

Networks, nuclear, 
hydro: increase 
in fixed cost 
proportion 

Vertically 
integrated 
+ Government 
monopolies

Nationalisation (in 
some countries) 

Nationalisation and 
central planning 
disrupt the 
industry 

Late 20th century: information revolution, privatisation and marketisation, environmental awareness  

Increasing 
interconnection 
including DC

Gas: lower CapEx, 
higher fuel price 
risk and volatility 

Separation of G, 
T&D, and retail 
supply ‡

Privatisation 
Competition

Competition 
policy disrupts the 
industry 

Early 21st century: globalisation of industry and finance, ‘Easternisation’ of demand, environmental activism 

Transn: remote 
renewables 
Distn: back flow 

Zero marginal 
cost subsidised 
renewables can bid 
negative 

Grid + self-
generation 
Oligopoly power 

CO2 emission 
reduction 

Environmental 
policy disrupts 
competition policy 

Mid 21st century: Deep decarbonisation? Digitization? Decentralisation? Demand responds to system prices in real 
time? 

DC and AC 
networks? 

Capital-dominant 
Zero SRMCˇ

Grid + self-
generation 

Resolving the 
energy policy 
trilemma 

Technology 
disrupts legacy 
infrastructure? 
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Table A3.2: comparison of electricity generation, network and storage technologies

Origins Advantages Disadvantages Natural applications

GENERATION: fuels and technologies 

Coal  
boiler and 
steam turbine 

Watt 1781, 
Parsons 1884

Low fuel cost, 
economies of scale, 
rotating machine 
inertia for AC system 
stability (below: 
simply “inertial 
system support”) 

SOx, NOx, PMx (can all 
be reduced to levels 
equivalent to gas at 
reasonable cost), CO2 
emissions (can be 
captured and stored 
but currently at very 
high cost) 

Large central plants 
near coal deposits, no 
CO2 constraints 

Oil  
boiler and 
steam turbine

Convenience of fuel 
transport, storage and 
combustion, inertial 
system support

High cost and high 
CO2 emissions 

Locations with low 
oil prices and no CO2 
constraints (Middle 
East) 

Liquid fuels  
reciprocating 
engine 

internal 
combustion 
engine: 
Brayton 1872, 
Otto 1876, 
Diesel 1893

Convenience of fuel 
transport, storage 
and combustion, very 
robust, no efficiency 
loss at high ambient 
temperature, inertial 
system support 

High cost and high 
CO2 emissions 

Peak demand hours, 
on-site backup, 
locations with low 
gas prices and/or high 
electricity prices

Gas  
turbine  
(open cycle) 

Whittle 1928 Convenience if 
pipelines available, 
ease of combustion, 
lower emissions than 
coal, inertial system 
support

Fuel price risk, loss of 
efficiency and output 
at high temperatures, 
shorter plant life than 
coal plants 

Peak demand hours, 
backup, locations with 
low gas prices and/or 
high electricity prices 

Gas  
turbine  
(combined 
cycle) 

Whittle + 
Parsons; 
General Electric 
1949

More efficient use of 
fuel (via waste heat 
to steam to power), 
inertial system 
support

Less flexible than 
open cycle, higher 
CapEx and OpEx, 
avoiding CO2 
emissions requires 
CCS currently at very 
high cost, shorter 
plant life than coal 
plants 

Locations where gas 
prices are sufficiently 
low relative to coal 
prices, and or high 
CO2 price 

Gas  
turbine  
(heat and 
power) 

Edison 1882 Very efficient use of 
fuel (via direct use of 
waste heat), inertial 
system support

Challenge of matching 
both heat and 
power loads, heat 
distribution losses

Industries with steam 
and heat loads, cold 
climates with building 
heat loads 

Hydro / turbine Francis 1849, 
Pelton 1880 

No fuel cost, no 
operating emissions, 
very long plant 
life, inertial system 
support 

Loss of riverine 
environment, limited 
sites, drought risk, 
energy constrained 

Fast response, peak 
generation, renewable 
support, avoiding 
fossil fuel use costs 
and emissions
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Origins Advantages Disadvantages Natural applications

Uranium / 
nuclear fission 

Fermi 1942 Low fuel and 
operating cost 
and no operating 
emissions, long plant 
life, security from 
fuel storage, inertial 
system support 

High capital cost, 
politics of waste 
management, 
accident risk and 
decommissioning 
costs 

Industrial and system 
base load, locations 
with low resource 
endowment and 
energy security 
concerns 

Solar / 
photovoltaic 

Bequerel 1839, 
Einstein 1905, 
Pearson 1953,  
Bell Labs 1954

Zero fuel and near-
zero operating costs, 
no emissions, small 
and modular, can be 
located at the demand 
(e.g. rooftops) 

Low voltage DC needs 
step-up and inversion 
to AC, weather-
dependent, very 
low capacity factor 
requires backup or 
storage 

Remote locations 
with low power, 
low demand and 
affordable storage, 
locations with 
financial subsidies 
and/or below-cost 
system backup 

Solar / thermal Shuman 1912 Zero fuel and near-
zero operating costs, 
no emissions; short-
term thermal storage 
can be integrated and 
used, inertial system 
support

High capital cost, 
suitable sites are 
mostly remote from 
demand, weather-
dependent, low 
capacity factor needs 
additional backup or 
storage

Locations with high 
and consistent solar 
flux and low land 
values (e.g. deserts), 
not too far from 
demand centres or 
transmission grids 

Wind / turbine Brush 1888, 
Smith-Putnam 
1941

Zero fuel and near-
zero operating costs, 
no emissions 

Suitable sites are 
mostly remote from 
demand, weather-
dependent, low 
capacity factor needs 
additional backup or 
storage 

Locations with 
sufficient and 
consistent wind 
speeds and low 
land values (e.g. 
rural land without 
environmental value, 
offshore, not too far 
from demand centres 

NETWORKS: electricity transmission and distribution 

DC Edison, 1879 
(light bulb), 
1882 (power 
plant and 
network) 

Works well with 
electric motors (still 
used in tram and 
train networks), 
can be used directly 
with batteries, lower 
cost and losses for 
very long distance 
and submarine 
transmission 

High losses over 
distance at low 
voltage, the physics 
of electromagnetism 
prevents DC-to-DC 
voltage changes 

Low voltage portable 
electronic devices, 
micro grids (yachts, 
vehicles, isolated 
homes, stand-alone 
solar powered 
applications), ultra-
high voltage long 
distance transmission 

AC Pixxii 1832, 
Westinghouse, 
Stanley, Tesla, 
1886 

Naturally generated 
by rotating machines; 
easily transformed 
to higher or lower 
voltages enabling long 
distance transmission 
with very low losses, 
opening up economies 
of scale from large, 
centralised plants 

Requires 
synchronization of 
all generators on 
the grid, requires 
inversion to AC of DC 
generation sources 
(such as solar PV) 

Grids larger than 
the very smallest of 
networks 
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AC: alternating current 
DC: direct current 

Origins Advantages Disadvantages Natural applications

STORAGE: electricity time-shifting to match generation to demand 

Pumped hydro 1890s (Italy, 
Switzerland), 
1930s 
reversible 
hydroelectric 
Francis turbine

No waste products, 
can be retrofitted to 
existing pairs of hydro 
dams with sufficient 
altitude difference 
(‘head’); all of the 
generation benefits of 
hydropower 

High energy losses 
(~30%), needs a pair 
of dams or water 
storage facilities with 
an altitude difference 
of at least several 
hundred metres 
between them and 
sufficient storage 
capacity 

Large differences in 
price or economic cost 
between peak and 
off-peak times 

Electro-
chemical 
batteries

Volta 1799 ,
(many types of 
batteries) ,
Goodenough 
(and others) 
Li-ion 4V cell 
1979-80

Small and modular, 
enable time-shifting 
of energy to match 
weather-dependent 
generation to 
demand; simple for 
the user to operate; 
can be controlled 
by electronics and 
software; no moving 
parts 

Scale—individual 
cells are small and 
operate at 1.5 to 4V; 
DC requires inversion 
to AC; low cell voltage 
requires step up to 
working voltage for 
most applications; cost 
per unit of energy 
per cycle relative is 
very high to energy 
generation costs; cost 
per unit of discharge 
capacity is very high 
relative to the cost of 
generation capacity; 
no known battery 
chemistry can achieve 
good power density, 
good energy density, 
low capital cost and 
low operating cost; 
waste disposal at end 
of cycle life; heat and 
thermal limits, safety; 

Remote applications; 
low power 
applications; moderate 
ambient temperature 
conditions (neither 
too hot nor too cold); 
relatively short 
discharge time (low 
energy relative to 
capacity) 

Battery types by 
chemistry are many. 
None are perfect. Each 
type has a natural 
application. 
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