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  Introduction
The Japanese Government began to reform the Japanese electricity market in 2016. The driving force for the new energy policy was the Fukushima nuclear incident of 2011 which highlighted the risk associated with being nuclear dependent. Japan had considered nuclear power cheap, reliable and safe but, in moving away from nuclear generation, the Japanese Government formed the view that the electricity sector did not provide sufficient generation security.[footnoteRef:1] [1:  METI, Strategic Energy Plan, April 2014, p 4] 

While generation security is the first objective of the reforms, the Government was also concerned with the cost of providing electricity and the price consumers were paying for it. This concern led to the second objective of the Japanese energy plan – introduce competition to the generation and retail components of the energy sector. By introducing competition to these areas, the government aimed to attract private investment into generation, thus putting pressure on generation cost.[footnoteRef:2] [2:  METI, Strategic Energy Plan, April 2014, p 5] 

Retail competition provides additional pressure on generators to minimise costs and profit, benefiting customers by lowering prices. However, at the time of the energy plan, the only customers that had access to a retail market were large consumers. This meant small consumers, the biggest group being residential, did not have access to competitive prices. All small customers received a government set price, which is usually higher than a price set by a competitive market. This line of thinking was the reasoning behind the third objective of the energy strategic plan – expand choice to consumers regarding retail tariffs.[footnoteRef:3]  [3:  METI, Electricity System Reform: Outline, viewed January 2018 ] 

All three of the objectives set by the Japanese Government have similarities to what Australia has set out to achieve over the last thirty years in energy policy. In 1990, Paul Keating, who was the Treasurer of Australia at that time, asked the Industry Commission to ‘explore the institutional, regulatory and other arrangements governments’ influence that may result in mishandling of resource use in the energy sector’.[footnoteRef:4] It was also asked to provide recommendations on ways to improve the economic performance of the energy sector. The focus was to be on the management and structure of the generation, transmission, and distribution components in the energy sector; interconnection of separate markets; alternative pricing policies; privatisation of generators; and interactions with other sectors, such as the environment and community services.[footnoteRef:5] [4:  Industry Commission, Energy Generation and Distribution, Volume 1, May 1991, – terms of reference]  [5:  Industry Commission, Energy Generation and Distribution, Volume 1, May 1991, – terms of reference] 

The report from the Industry Commission was the beginning of the transformation of the Australian energy sector. A national interconnected electricity wholesale market was set up to encourage private investors to enter into the energy sector, with the aim of driving down the cost of supplying generation, diversifying the generation mix and spreading the demand burden (some States have big demand profiles but limited generation). Similarly, Japan is establishing its interconnected market between the separate provincial grids, and using a wholesale market to trade generation capacity. 
Considering the maturity difference between the Australian and Japanese electricity markets, there are likely to be lessons that Japan can learn from the Australian experience.
Further to the development to the wholesale market, there was a gradual opening up of the retail market to competition and deregulation. Again, this was done for reasons similar to those in Japan, namely that retail competition should provide downward pressure on the retail price of electricity. Whether this actually occurred in Australia is discussed below.
This study consists of five sections apart from this introduction. The next section explores how Australia undertook the energy policy reform, including the objectives, major institutions involved, the responsibility and accountability, and the eventual structure adopted.
Although competition was enabled in the generation and retail sector, it was not introduced to the network. The third section discusses the institutions, rules and requirements put in place to oversee the network businesses, noting that the networks are a huge cost factor for consumers. It is necessary to have regulation in place to keep costs and profits at a suitable level, while maintaining the level of service. The section will discuss customer engagement, a tool which the regulators are using in an attempt to drive competitive behaviour in an uncompetitive market.
The fourth section examines the wholesale electricity market: what it is, how it works, and whether it has been successful.
The fifth section looks at how the deregulation of the electricity retail market has fared. It will explain how it works and how it came to be. It will analyse what aspects the retailers can compete on and what customers can expect to receive. 
The final section will draw some conclusions. Broadly, we conclude that undertaking reform in the energy sector is complicated and is sensitive to political decisions. We also conclude that competition may lead to an efficient allocation of resources, but it does not necessarily lead to lower prices for consumers.

1. The history of reform and deregulation in Australia
Before deregulation, all utilities were owned and run by the State Governments. Generation, transmission, distribution and retail was all undertaken by the government. As government drivers are different to those of corporations, there was little pressure to keep costs down and prices low. If the utility decided something needed doing, the customers had no choice in the decision of the utility and no choice but to pay despite the cost. It was under these conditions that the Australian electricity sector was being operated prior to 1991.
The deregulation and reform discussion began in 1991 with the Council of Australian Governments responding to the Industry Commission report referred to earlier.[footnoteRef:6]  [6:  The report was commissioned a year earlier by Paul Keating, the Treasurer of Australia at the time.] 

The report discussed the benefits and risks associated with the corporatisation and privatisation of public utilities. It recommended administrative reform of public utilities and structural reform of the whole sector. It also noted the risks of governments and corporations optimising income rather than providing efficient pricing to consumers.[footnoteRef:7] Finally, it highlighted the gains to the economy if the government were to open up the sector. [7:  Industry Commission, Energy Generation and Distribution, Volume 1, May 1991, p 3 ] 

The report concluded there were significant gross domestic product (GDP) increases to be gained by:[footnoteRef:8] restructuring the supply side of the energy sector by deconstructing the vertical setup of generation, transmission, distribution and retail; introducing competition into generation and retail by providing fair and non-discriminant access to the transmission and distribution networks; privatising publicly owned generation, transmission and distribution assets; and establishing (when economically viable), enhancing and extending the interconnections between the different States to form a national grid that allowed for cross boarder supply of electricity.  [8:  The estimated increase by the reform was 1.25%. As a comparison, a similar tax reform at the time only produced 0.5% GDP increase.] 

The Commission argued that these recommendations would allow for consumers to access the cheapest price of electricity and provide security of supply to all parties.[footnoteRef:9] With respect to the gas industry, the report recommended reforms to the pipeline networks that transported gas and how the prices are set. However, the gas sector is not a focus of this study. [9:  Industry Commission, energy generation and distribution, Volume 1, May 1991, p 12-13] 

To drive the reforms, the Council of Australian Governments established a National Grid Management Council to establish a competitive electricity market. The overarching objective of the Council was to encourage and co-ordinate the most cost efficient,[footnoteRef:10] economical[footnoteRef:11] and environmentally sound[footnoteRef:12] development of the interstate electricity supply industry having regard to key National and State policy objectives.[footnoteRef:13] This meant that in building an interconnected network one State could not be advantaged over another. [10:  Cost efficient means that if investment is done, it is done the cheapest way to achieve the desired outcome.]  [11:  The economical aim was to make sure that the benefit being achieved  through the formation of the national market was greater than the cost. That is the interconnection only happened when the benefit was greater than the cost if it.]  [12:  The environmental impact of the interconnection and generation was taken into account and minimised as much as possible.]  [13:  National Grid Management Council, National Grid Protocol First Issue – Chapter 1 National Grid Structure and Principles, December 1992, p 10] 

The National Grid Management Council set up its own objectives under those that the Council of Australian Governments had established. The sub-objectives were:[footnoteRef:14] [14:  National Grid Management Council, National Grid Protocol First Issue, December 1992, p3 ] 

· To develop a generation market which is initially between Grid Owners/Grid Operators and Generators. The Council would set up conditions for private investment to enter the market, to encourage competition
· To provide a framework for long-term investment to meet future power supply demands, including promoting the appropriate use of electricity demand management
· To ensure that benefits and costs of interconnection extensions are properly identified and accounted for
· To maintain and develop the technical, economic and environmental performance of the grid and/or utilisation of the power system
· To enable private generation and publicly owned generation to compete on equal terms
· To recognise commitments and reasonable expectations implicit in existing contractual arrangements, such as the Interconnection Operating Agreement,[footnoteRef:15] and ensure that parties to those arrangements are treated fairly.[footnoteRef:16] [15:  The Interconnection Operations Agreement, was the mechanism used to allow interstate generation trade. It was between NSW, South Australia and Victoria.]  [16:  This was the outcome between South Australia and Victoria. South Australia had a large amount of market power as a single large market, while Victoria had a spread of different generators trying to sell to South Australia] 

These objectives are trying to achieve similar outcomes to those intended by the Japanese Government. Both governments aim to drive down the cost of supplying electricity and ensure energy security. Australia attempted to achieve this through opening its market to private investment, and by setting up a market where all suppliers faced the same participation rules.
Over the following five years the National Grid Management Council would establish a set of tools to reach its objectives. These were the National Grid Protocol, the National Electricity Code and the development of the wholesale electricity market.
State Contributions
The National Grid Management Council was not the only body that contributed to the reforms in the electricity sector. Deregulation and reforms had begun earlier in some States. New South Wales undertook a corporatisation of its electricity sector between 1991 and 1992. Firstly, it rebranded the Electricity Commission of NSW to Pacific Power and restructured itself into three generation businesses, a network business and a customer service business. Although it was not a full splitting of the vertical integrated sector, it was seeking to improve performance between the different elements by instituting commercial incentives.[footnoteRef:17] In this regard, the Industry Commission raised two concerns about publicly owned corporatised public utilities: first, that the policies of some governments will not capture the economic gains a private company would; and, the differences between government and private practices will lead to different investment decisions which had the potential to hinder the development of the national grid.[footnoteRef:18] These concerns are relevant for any publicly corporatisation of a utility. [17:  Industry commission, Energy Generation and Distribution – Vol. 1, 1991, p3]  [18:  Industry commission, Energy Generation and Distribution – Vol. 1, 1991, p3] 

To further the commercial incentive through corporatisation, NSW also established an internal wholesale electricity market.[footnoteRef:19] Similarly, Victoria started VicPool II in 1992.[footnoteRef:20] VicPool was an internal wholesale power market that operated within Victoria. The NSW and Victorian wholesale markets provided some of the confidence used to persuade stakeholders to adopt what would eventually be the National Electricity Market. [19:  AEMC, A case study in successful microeconomic reform, December 2013, p15]  [20:  Eventually a VicPool III would be developed. These State based markets would help with the design of the NEM] 

While the National Grid Management Council developed the national market and rules (further discussed below), State jurisdictions were given responsibility to: restructure their State-owned electricity industry; conduct local trials of competitive markets (all of which were used to build and develop the National Electricity Market); set up an independent economic regulator; and agree to support the regulatory and legal changes needed to establish the national electricity market.[footnoteRef:21] [21:  AEMC, A case study in successful microeconomic reform, December 2013, p 15] 

The common features of the reforms in each State were:
· The vertical separation of generation, transmission and distribution
· Separation of retail and distribution (or setup a ring-fencing[footnoteRef:22] framework) [22:  Ring-fencing is when a company separates the different businesses it might operate. For example, if a company owned both a generator and a part of the transmission network, it would need to separate those businesses to not take advantage of the market power it would have, and to prevent one arm of the business taking on the financial risk of the parent company. Ring-fencing is mainly done to protect consumers of monopoly goods.] 

· Ring-fencing transmission and power system control functions
· Corporatisation of electricity entities
· Minimising financial and reliability risks to generators, retailers and consumers in the transition to the National Energy Market framework
· Establishing transition units to minimise the risks associated with the reforms
· The establishment of economic regulators to enforce economic regulation to the various parts of the supply chain. This could be revenue determinations, service standard determinations and compliance regimes (for safety and price).
Each State set up a reform team with input from industry representatives and external experts. The State reform teams oversaw managing the reform process, including managing local changes to the corporatising or privatising generation, transmission, distribution and retail services. They were responsible for coordinating with other States to ensure reasonable consistency.[footnoteRef:23] [23:  Productivity Commission, The Electricity Industry In South Australia, April 1995, p 63-67] 

Further to having the reform teams coordinate and implement the policy change, there were clear accountabilities between government and industry. The government involved industry experts to develop economic and technical policy and legislation that would meet the State and the national objectives of opening up the sector to private investment and the market. Although there was some conflict with industry bodies,[footnoteRef:24] they were necessary in making the reforms (they were the ones with real world experience). Further, by involving the industry early, it made it easier in the long run to implement the policy changes and get the private companies to participate in the market.  [24:  This was mainly because of the limitation of the monopoly rents.] 

When designing and developing the jurisdictional and national reforms, all parties used an open consultation process and conducted analysis of the impact competition reforms would have on the different States. This ensured that customers, generators and distributors had a chance to provide input into the process. These consultation periods and studies were completed by 1996.[footnoteRef:25] [25:  AEMC, A case study in successful microeconomic reform, December 2013,  p 17] 

Part of the reason States were given these responsibilities was so that local specific issues could be effectively managed. Examples of local issues included providing power to different locations (geographic issues), dealing with legacy power supply contractions with large customers (such as smelters), and capturing community obligations the States may have.
Victoria provides a good example of the analysis and consultation undertaken by State governments. It examined the delivery of electricity in 21 areas. Each part of the analysis was examined by independent consultants and went through a public consultation phase. The approach allowed all parties to voice objections, and raise issues.[footnoteRef:26] [26:  AEMC, A case study in successful microeconomic reform, December 2013, p 17] 

In addition to the States looking at the impact of competition in their areas, each State agreed to remove economic and technical regulation from government and establish independent jurisdictional economic and/or technical regulators. These regulators would set prices and service standard regimes for the non-competitive parts of the national electricity market (transmission and distribution). The regulators also licenced generators and, in the future, retailers. In some cases, governments retained responsibility for technical regulation.[footnoteRef:27] [27:  AEMC, A case study in successful microeconomic reform, December 2013, p 18] 

Political support
During the energy sector reforms, there was strong bipartisan support from both federal Labour and Liberal governments. The Prime Minister, Treasurer and key Ministers from the 1983 to 1996 Labour Government began the reforms in 1990,[footnoteRef:28] and John Howard, as opposition leader, supported the labour reforms and continued implementing them during his Prime Ministership (1996 to 2007).  [28:  The Industry Commission was sent the terms of reference in 1990 by Treasurer Paul Keating] 

State support for the reforms led to the formation of the Baxter Group, consisting of senior Australian Government and State officials. This group made sure the jurisdictional reforms were coordinated between the States and kept the Council of Australian Governments involved in the reform process. Although the Federal government was keen to reform the electricity market, it had no constitutional power to force the change; it needed the States to be willing to implement the reforms.[footnoteRef:29] The States had the most to gain or lose from the reforms – without their support none of the electricity sector changes would have happened. Although it took time, the electricity sector reform in Australia only happened through political cooperation between the States and Federal government. [29:  AEMC, A case study in successful microeconomic reform, December 2013, p 20] 

Competition policy
The 1991 report by the Industry Commission commenced the energy sector reforms. However, a major influence of the policies developed was the Hilmer Report,[footnoteRef:30] which reviewed the Application of the Trade Practices Act 1974 with a focus to look at how improvements could be made to competition policy in Australia.[footnoteRef:31] [30:  Productivity Commission, The Electricity Industry In South Australia, April 1995, p 53]  [31:  Independent Committee of Inquiry, Hilmer Report 1993, p V] 

The energy sector picked up and integrated some of the recommendations made in the Hilmer Report. One of the major recommendations was structural reform to public owned monopolies. This reinforced the objectives of the 1991 Industry Commission report, with the Hilmer Report proposing further principles to adopt to improve the competitive nature of the energy sector.[footnoteRef:32] These included principles to corporatise government owned businesses (such as electricity infrastructure); and to apply tax equivalent systems and ensure these corporations sought the same environmental and planning approvals as private businesses.[footnoteRef:33]  Further, the Hilmer Report recommended States implement non-discriminatory access to essential infrastructure. This point around access had not been recognised under the 1991 Industry Commission report but was essential to attract private investment (it meant the entry barriers were lower). [32:  Independent Committee of Inquiry, Hilmer Report 1993, p XXX]  [33:  Productivity Commission, The Electricity Industry In South Australia, April 1995, p 54] 

An outcome of the Hilmer Report was that the National Competition Council, an independent body, was setup to monitor and check that the recommendations of the report were implemented, including those regarding the energy sector.[footnoteRef:34] [34:  AEMC, A case study in successful microeconomic reform, December 2013, p 20] 

The National Competition Council was an important institution because it was the body that recommended to the Commonwealth whether the jurisdictions had undertaken the reforms effectively. The assessment impacted the amount of payment the States would receive from the National Competition Payment Scheme. This financial incentive was to offset the loss of monopoly rents the States would no longer receive with the introduction of the reforms.[footnoteRef:35]These payments helped to achieve the ‘impossible’.[footnoteRef:36] [35:  AEMC, A case study in successful microeconomic reform, December 2013, p 21]  [36:  “many electricity reform participants have suggested that it was nearly an impossible task because of the various stakeholders who did not want to lose access to the existing monopoly rents  (e.g. state governments and vertically integrated utilities” – AEMC, A case study in successful microeconomic reform, p 20] 

The development of national institutions
As noted earlier, the National Grid Management Council was to develop the rules which market participates had to follow, and to design the competitive market mechanism.
Between 1991 and 1993, the Council produced several research and discussion papers around potential market design. The areas for consultation included:
· Options for network service pricing and capital valuation for generation and network assets
· Options on common trading arrangements for electricity as observed overseas
· Options for interstate connections at the transmission level
· Options for regulatory arrangements for a national market
· Any policy issues it came across that needed the government to work through to establish a generation wholesale market
· Demand management[footnoteRef:37] options [37:  Demand management is used to plan for and limit demand shocks to the network. These shocks are called peaks. Demand management is used to smooth electricity consumption and thus not put the network under stress.] 

· Options on the reduction of technical barriers for residential customers choosing a retailer (at the time customers only had a retailer choice if they consumed more than 10 MW per annum).
The national grid protocol was released in 1992. The protocol established the responsibilities and technical requirements for connecting to the national grid and entering the wholesale electricity market. This first draft setup the initial framework for the development of a single national market. It was initially restricted to generators and large consumers. 
In 1993, National Grid Management Council received agreement from Council of Australian Governments to conduct a paper trial of a national electricity market.[footnoteRef:38] It sought to undertake this with as many market participants as possible to gather sufficient data to assess the operation of the market. This approach also had the benefit of increasing participants’ knowledge of the operational and financial implications of the competitive market approach without the risks associated with a live trial.[footnoteRef:39] [38:  The paper trial is where the market operated on paper only. It did not have binding consequences. It is a good way to test the market without applying it to the real world.]  [39:  AEMC, A case study in successful microeconomic reform, December 2013, p 24] 

The trial ran from November 1993 to June 1994 with approximately 170 participants, including large customers, distributors and generators. Although the trial had limits (such as ancillary services[footnoteRef:40] not being included in the scheduling of generation), it provided enough insight to get all affected parties to agree on the benefit of having a national electricity market. The benefits included having access to a larger market and the ability to negotiate settlement prices. [40:  Ancillary services are the group of suppliers that provide the service to maintain key technical aspects of the grid. These include maintaining frequency, voltage, network loading, and system restart processes.] 

From the trial, the Council proposed a set of principles for the national market to the Council of Australian Governments. The principles were:[footnoteRef:41] [41:  AEMC, A case study in successful microeconomic reform, December 2013, p 25] 

· The ability for customers to choose which supplier, including generators, retailers and traders, they will trade with
· Non-discriminatory access to the interconnected transmission and distribution network
· Non-discriminatory legislative or regulatory barriers to entry for new participants in generation or retail supply
· Non-discriminatory legislative or regulatory barriers to interstate and/or intrastate trade.
The Council of Australian Governments endorsed the suggested principles for the National Grid Management Council to incorporate into the national market. It was important that the principles were clear so that all the States understood the aim, and no unnecessary or counterproductive policies were put in place that would jeopardise the national electricity framework.
In 1994, the National Grid Management Council set up various working groups and steering committees to develop a National Electricity Code that would specify market governance arrangements, trading rules, system security rules, third party access arrangements and metering rules. This code would eventually become the National Electricity Rules.[footnoteRef:42] [42:  AEMC, A case study in successful microeconomic reform, December 2013, p 30] 

Once the code had been developed, the Council undertook a major consultancy program to test it with various stakeholders, including State government departments, market suppliers (generators, network operators), customers and community advocate groups. The Council also sought a series of independent experts to review the code and wholesale market design against overseas markets (particularly the USA and UK). 
The objective of the consultation was to refine the draft code so that it did not have any unintended or perverse rules.
By 1996, the Council had developed institutional and governance arrangements for the market, including the market operator (National Electricity Market Management Company), and a body to administer the code, the National Electricity Code Administrator. These were formed under the Corporations Act with an independent chair and State participants as members.[footnoteRef:43] Initially, there was a reluctance from some States to relinquish control to the board and new companies. However, after a year, both National Electricity Code Administrator and the market operator had the full support of the States.[footnoteRef:44] The National Grid Management Committee was disbanded in 1997 once it had established the National Electricity Code, the market, and the independent bodies to oversee the National Energy Market. [43:  AEMC, A case study in successful microeconomic reform, December 2013, p 30]  [44:  AEMC, A case study in successful microeconomic reform, December 2013, p 30] 

The role of National Electricity Code Administrator was to manage code changes, monitor compliance and prosecute for breaches through the National Electricity Tribunal. This body would eventually be replaced by the Australian Energy Market Commission and the Australian Energy Regulator.[footnoteRef:45] [45:  Australian Government Solicitor, Express law – Commencement of new national electricity legislation, July 2005 ] 

The role of the market operator was to control the dispatch of generation supply across the National Energy Market, register code participants and perform pool settlements and undertake network planning to coordinate and plan system security. This body would eventually be replaced by the Australian Energy Market Operator.
The establishment of these bodies was vital as it transferred to national bodies much of the control State Governments had over the energy sector. The independence of these bodies was essential to attract private investment to the sector and mitigate against political interference.
Although it was difficult to get the States to relinquish power by signing up to the National Electricity Code Administrator and the market operator, it was harder to get them to harmonise electricity laws and regulations. It was essential all jurisdictions harmonised the laws and regulations governing the sector so that private investment did not have to deal with multiple regimes and so that market participants were treated equally. To reach this objective, Council of Australian Governments assigned South Australia to be the lead legislator for the National Electricity Law.
Each State signed a Legislation Agreement, where they agreed to adopt legislation identical to that of the lead legislator. This could not be changed or repealed without unanimous consent. The National Electricity Law requires all network service providers and wholesale market participants (generators and retailers) to register with the market operator under the national electricity code.[footnoteRef:46]  [46: National Electricity (South Australia) Act 1996, Division 1 Section 12, viewed November 2017,] 

Transition to the National Energy Market
Once all the ground work had been laid and agreed upon, a transitional approach was implemented to avoid potential volatility, interruption to customers and teething problems:[footnoteRef:47] [47:  AEMC, A case study in successful microeconomic reform, p 4-5 & Chapter 3] 

· The NSW State Market joined the Victorian Market in 1997
· South Australia joined soon after as a separate trader
· Queensland joined and operated a separate market on the National Electricity Market until the interconnector was finished in 2001
· Tasmania joined 2005 and a cable was laid to join it to the Victorian Grid.
Initially, the wholesale market was only open to large customers (for example smelting companies). Residential customers continued to receive regulated prices.
The staged approach allowed for the generators and retailers to ensure that the market was working before introducing the residential load. It also meant that as the smaller markets entered the national market, there was a significant number of suppliers who knew how to operate in a market. This minimised the risk for the market but also for the individual businesses as they were already aware of the technical and commercial implications in the market. 
Market Institutions as at 2017
As part of the electricity policy changes, the States agreed to set up independent bodies to oversee the markets. These bodies were either set up to be independent regulators who were given power to implement mechanisms to bring the reforms to fruition, or independent advice bodies. 
The State economic regulators include:
· Independent Pricing and Regulatory Tribunal for New South Wales
· Queensland Competition Authority
· Essential Services Commission of South Australia
· Office of the Tasmanian Economic Regulator
· Essential Services Commission of Victoria.
Historically, the State regulators were responsible for the implementation of all the reforms and necessary regulation needed at all levels of the supply chain. This included setting price regulation and service standard regulation. However, over the last decade, a series of national bodies were formed to take over a lot of the State responsibilities. This was to create some consistency in how networks were being regulated across the Nation. The States retained the right to set service standards.[footnoteRef:48] This was appropriate as the networks faced different geographic and network characteristics. For example, SA Power Networks, the South Australian distributor, delivers electricity to regional and remote communities as well as servicing a major city while Citipower (in Victoria) only services the Melbourne CBD and inner suburbs. [48:  Service standards set out the reliability performance requirements and customer service requirements the network must meet. Transmission standards are normally set around restoration times and network planning to maintain levels of reliability. Distribution standards are normally set at allow duration and frequency of interruptions. They also cover standards around customer interactions, such as response times to phone calls or connections.] 

There are three main national bodies that regulate the electricity sector: the Australian Energy Market Commission, The Australian Energy Regulator and the Australian Energy Market Operator. These three bodies are in control of the national electricity rules, revenue regulation of network businesses and operate the national grid for security of supply and safety.
Australian Energy Market Commission
The Australian Energy Market Commission was established in 2005 to oversee the national energy markets. The Commission’s role is to make rules that dictate how the different parts of the supply chain will be governed. This is done through the National Electricity Rules, National Gas Rules[footnoteRef:49] and the National Energy Retail Rules. [49:  This study does not explore the gas sector. It focuses on electricity.] 

· National Electricity Rules – these set the rights and responsibilities of transmission and distribution networks. It also direct the regulations to be put in place. The aim of the rules are to ensure the networks are funded appropriately to provide a sustainable operational grid at the lowest cost to consumers. In doing so, the focus of the rules are price, quality, safety, reliability and security of supply of electricity and the national electricity system. The rules are made under the National Electricity Law and have the force of law. 
· National Energy Retail Rules – primarily relate to the sale and supply of energy to small customers (mainly residential and small businesses), and provide the detailed content of the consumer protection measures and contracts that govern the relationship between consumer, retailer and distributor. 
The rules made for each of the areas referred to above impact on how companies can operate and participate in the competitive generation and retail sectors. They also govern the economic regulation of energy transmission and distribution networks (including gas pipelines). The Commission is the body that manages the rule change process.
The Commission also provides advice to the Council of Australian Governments on possible improvements to regulatory and market arrangements. 
Australian Energy Market Operator
The Australian Energy Market Operator was established in 2009, by the Council of Australian Governments, to manage the electricity and gas markets. The Australian Energy Market Operator was created to draw together the responsibility for electricity and gas market functions, the national electricity market system operations, and national transmission planning under one operational framework. This was done to provide consistency for market participants and improve the whole of network security.
The Operator provides system planning, electricity load forecasting and power systems information, security advice and services to all regulators, generators and network operators. This information is important in setting service standards and revenue allowances, and deciding on the viability of investment on the grid.
Australian Energy Regulator
The Australian Energy Regulator regulates wholesale and retail energy markets, and energy networks.[footnoteRef:50] It is part of the Australian Competition and Consumer Commission and was established in 2005. The Australian Energy Regulator has gradually absorbed many of the functions that had historically been undertaken by jurisdictional economic regulators. Currently, the regulator’s responsibilities include: [50:  The Australian Energy Regulator is enabled in doing this by the National Electricity Law and the National Electricity Law.] 

· Setting revenue caps for electricity distribution and transmission network providers – this is done by examining and testing business proposals with regard to projected demand, age of infrastructure, operating and financial costs, and network standards (service and safety).
· Monitoring the electricity wholesale market – including weekly wholesale outcome reports, reports on prices outside of normal thresholds and quarterly reports on compliance monitoring activities.
· Monitoring and enforcement of compliance with the national electricity law, national electricity rules and national electricity regulations.
· Developing service standards for transmission and distribution providers.[footnoteRef:51] [51:  These are only applicable if the State has not set any. Currently there are no jurisdictions that have adopted these standards] 

· Developing and setting ring-fencing guidelines.[footnoteRef:52] [52:  See footnote 22] 

· Assessing authorisation applications from businesses that want to become energy retailers, and exempting businesses from authorisation requirements (for example, nursing homes and caravan parks that on sell energy to tenants).
· Approving policies retailers develop to assist customer hardship. 
2. Regulating the network operators
Transmission and distribution services exhibit the characteristics of a natural monopoly. This means that neither service is likely to face a competitor as it is uneconomical to duplicate the network and split the customer base. The cost of duplication and splitting the customer base would result in all customers paying more to access the grid.
Historically, the different networks were vertically integrated and owned and operated by the States. As part of the reform process, the States agreed to split and privatise (or turned into a publicly owned corporation) the transmission and distribution networks.
Part of the benefit for doing this is to drive down costs. In a commercial setting, the business will keep control of the cost of operating the business to increase profits. It must continue to deliver the service otherwise it will not be sustainable in the market. Governments, on the other hand, do not prioritise cost in delivering the service; ensuring the provision of the service and preventing interruptions is what matters. This can mean that the delivery of the service is likely to be done at a higher cost than by a private corporation. 
However, private corporations needed to be regulated to prevent them from exploiting natural monopoly nature of the market, and they became subject to price and reliability regulation. There are two specific areas of regulating the networks that we address in this study. The first is consumer engagement and the second is security of supply.
The overarching aim of the regulators is to protect consumers’ interests are being met and ensure a sustainable supply of electricity at the lowest cost. If the company is not providing what customers want then the customer has the option to change companies. Often, this customer pressure also leads to innovation and improvement of the service. By contrast, under a monopoly market, this is not an option. Regulators realise this pressure cannot be imitated by regulation. To respond to this gap in assessing regulated businesses, regulators have enshrined customer engagement within company’s decision making processes. 
Consumer engagement, why is it important?
In a competitive market, consumers have the ability to choose the type of service and who is their service providers. They are likely to base this decision on price and type of service provided. Because of this, there is benefit in the service providers engaging with and understanding what customers value and what they are willing to pay to receive the service. This becomes a driving factor for a successful business, and it also drives down cost and, therefore, the price the customer pays. Further benefits arise as the information company’s gather from customers directs where the company will benefit most from investment. That is, if the customer wants it and is willing to pay for it, the company can profit from it.
Generally, monopolies do not have this motivation as they are not competing against other companies to capture customers, and are able to recover costs regardless of whether the service is wanted or needed by the customer. This results in prices being higher than in a competitive market. 
Regulators engage in these non-competitive markets (normally at the direction of a government) to prevent companies taking advantage of market power, which allows them to price above what a competitive market would. Although wording may differ, the main of objective of economic regulators is to protect the long-term interests of consumers of regulated services. Regulators may do this by limiting what the company can charge customers and by setting required service standards. 
Part of the regulatory process in setting prices and service standards is to guarantee service levels are needed and are what consumers want. Although the need part of this is possible to work out through technical expert and theoretical input (such as engineers for costing), the want part of the setting process is harder to achieve. In a competitive market, for example car manufacturing, the customer can pick and choose what attributes they want in a car. The car companies pay attention to the customers’ preferences. Contemporary regulators undertake, or expect monopolies to undertake, customer engagement to incorporate customer preferences in the price setting process.
A further reason to have customer engagement is to limit the risk of the regulator being captured[footnoteRef:53] by the regulated industry. Customer engagement is seen as an effective mechanism to provide the checks and balances to the relationship between the regulator and the regulated monopolies.[footnoteRef:54] [53:  Regulatory capture is where the regulator makes decisions that favour the regulated entity over the benefit to customers]  [54:  CEPA, Regulated Monopoly services providers and customer views, preferences and willingness to pay – A report for IPART, June 2011, p 12] 

Customer Engagement, how is it done?
The idea of customer engagement has been in a long standing one. As mentioned above, the National Grid Management Councils’ public consultation on the National Energy Code and the wholesale market development helped with what the national electricity market looked like and how it operated. However, there was a number of years before customer engagement would be used again in the energy sector. 
The majority of regulatory processes and decisions have used the traditional form of customer engagement – public consultation. This approach involves allowing consumers, advocacy groups and interested parties (including governments and the regulated industry) to have the opportunity to comment on decision documents before final decisions are made by the regulator. There has been limited success with this approach in eliciting effective customer expectations. Some argue the subject matter is too difficult for customers to engage with due to its technical nature. Further, some customers that have participated in this approach became sceptical about the ability to influence the regulatory outcomes.[footnoteRef:55] [55:  CEPA, Regulated Monopoly services providers and customer views, preferences and willingness to pay – A report for IPART, June 2011, p 13] 

Given the reservations about public consultation, other forms of customer engagement have been attempted over the years by regulators and regulated entities. The forms include constructive engagement, willingness to pay studies and consumer panels.
Constructive engagement
Constructive engagement varies from informal discussions through workshops or meetings to formal negotiations where consumers actively participate in service negotiations with the regulated entity. Under this approach, the regulator acts as a facilitator and overseer of the decision. This process often involves educating customers and then asking them to comment on or decide on positions the regulated entity can undertake. In the essential service sector, it is the most modern method of customer engagement but has not successfully been conducted yet in Australia.
This approach has been promoted in the United States under their regulatory model, but historically has not been seen much in Australia. However, a form of constructive engagement is being used by the Australian Energy Regulator. In determining policy positions the regulator undertakes a range of consultation, including the traditional model of consultation through submissions. Over the last few years it has started to undertake additional consultation through public forums and stakeholder workshops. An example is the recent work that has been undertaken in the review of its Demand Management Scheme[footnoteRef:56]. [56:  Demand management is used to plan for and limit demand shocks to the network. These shocks are called peaks. Demand management is used to smooth electricity consumption and thus not put the network under stress.] 

In designing this scheme, the Australian Energy Regulator proactively ran a series of workshops where potential options were discussed with market participants such as generators, distributors, retailers and advocacy groups. This was done before the draft scheme and was aimed at getting early input and buy in from the industry. It hoped by doing this constructive engagement, the scheme would be robust. This would result in easier acceptance and implementation. [footnoteRef:57] [57:  AER, Demand Management Incentive Scheme – Explanatory Statement, December 2017, p 8] 

This workshop approach in the design period is becoming more common by the industry as well.  The Essential Service Commission of South Australia commented that SA Power Networks is conducting engagement with consumers to understand their expectations, views and priorities to inform its next revenue proposal.[footnoteRef:58] The workshops have provided consumer insights that the regulator will consider when determining what service standards SA Power Networks will have.  [58:  ESCoSA, SA Power Networks 2020 reliability Standard Review, December 2017, p 13] 

Willingness to pay
This quantitative/qualitative research provides useful insights on what the customer values. It is particularly useful for gauging how customers value service levels and the impact energy has on other sectors (such as environment or social).
Over the history of the national electricity market, a number of regulators have used willingness to pay methods. Two that displayed its strengths are the Essential Services Commission of South Australia and the Australian Energy Market Operator. Generally, the studies are used to determine the value customers put on having electricity (normally referred to the value of customer reliability).
The Essential Services Commission of South Australia has previously conducted two willingness to pay studies to help set and test service levels. It is currently conducting a third study that will be completed mid-2018. Its first study, conducted in 2002/03, was an in-depth survey to help determine the value customers put on the service they receive and if they were willing to pay for improvements. It found that customers were generally happy with the service they received and were not willing to pay for an improvement.[footnoteRef:59] A follow up survey was conducted in 2007/08. This studied confirmed the initial results.  [59:  KPMG, Consumer Preferences for Electricity Service Standards, September 2003, Section 10] 

A review of customer engagement, conducted by the Independent Pricing and Regulatory Tribunal in 2012, distilled two lessons from these studies: the South Australian regulator was able to gather strong evidence to support its decision making in setting both prices and service standards for the distribution network; and, that these studies are achievable without being overly expensive.[footnoteRef:60] [60:  CEPA, Regulated Monopoly services providers and customer views, preferences and willingness to pay – A report for IPART, June 2011, p 38] 

A second example of willingness to pay was conducted by Australian Energy Market Operator. The Council of Australian Governments Energy Council requested the market operator to develop a national Value of Customer Reliability following a 2009 review of extreme weather events.[footnoteRef:61] The review aimed to improve the understanding of the level of reliability customers expect and the value they put on it. It was hoped the study would improve network planning across the electricity market.[footnoteRef:62]  [61:  AEMO, Value Of Customer Reliability Review, final, November 2014, p 6]  [62:  AEMO, Value of Customer Reliability Review – final report, September 2014, p 6] 

Since it was finalised, the Value of Customer Reliability has been used in investment decisions in the transmission network, and in setting network service standards.[footnoteRef:63] However, Australian Energy Market Operator acknowledge that it has limited merit when examining prolonged outages.[footnoteRef:64] [63:  For example, AEMO was requested to test whether service standards needed to change in South Australia in the 2015 Electricity Transmission Code Review. It found that in the current environment the standards were appropriate and no new investment was needed to improve reliability for a change in network demand.]  [64:  AEMO, Value of Customer Reliability Review – final report, September 2014, p 37] 

Consumer Panels
Customer panels are typically made up of customer representatives that represent a particular segment of the community. This process can improve engagement by promoting regular contact and set expectations on consultation. However, there is the risk that long-standing members can become complacent and not be as representative of their interest group. As such, the panels generally have periodic changes to members
In 2013, the Australian Energy Regulator set up the Consumer Challenge Panel as part of the Better Regulation reforms. This panel is to assist the regulator to make better regulatory determinations when setting revenue caps for the energy sector. 
The objective of the panel is to advise the Australian Energy Regulator on whether it considers the network business proposals are in the long term interest of consumers, as well as critique whether the customer engagement carried out by the regulated companies was robust enough to be informative in developing the business proposal.
The Panel consists of community experts that are appointed for a three year period. The members are then appointed to sub-panels based on their sub-panel nominations, skills, expertise and conflicts of interest. The regulated entities are assigned a challenge panel and actively engage with them to demonstrate how consumer views have been incorporated into the planning process. The panel then provides advice to the Australian Energy Regulator on whether it has incorporated consumer views.
Although the regulated company does not need the approval of the consumer panel to get the revenue cap at the level it wants, the Australian Energy Regulator considers the advice and a positive review from the panel does make things easier.
Besides the use of customer panels to determine revenue caps by the Australian Energy Regulator, most regulated entities and regulators have customer advocate panels to discuss ongoing policy and energy positions. These bodies are used to test positions and attain the views of the different interest parties. 
Security of supply
Energy security is about meeting the energy needs of consumers both in the short-term and the long-term. It is aimed to minimise blackouts, brownouts and shortages of the fuels needed for energy production.
Regulators set up regimes to ensure the distribution and transmission companies do not put the network at risk. This is done by ensuring the network providers are able to recover enough revenue to maintain or improve infrastructure to minimise the likelihood of an interruption, and if one does occur, restore electricity as soon as possible. This is done by revenue determinations undertaken by the Australian Energy Regulator, and services standards (which include reliability standards) through State service standard codes.[footnoteRef:65] [65:  Although under the National Electricity Rules, the Australian Energy Regulator must have a reliability standard regime in place, the jurisdictions have the power to set their own reliability and security standards under the NEO agreement. At the present, all jurisdictions have retained that power.] 

Further to these regulatory bodies, governments have implemented policies to promote private investment in the generation sector. Renewable energy technology has been given a boost with policies such as the clean energy target, potential government support through grants or loans, photovoltaic subsidisation and high feed-in tariffs. This has resulted in a high uptake of largescale generation and household generation.[footnoteRef:66] [66:  For example, 1 in 4 households have solar in South Australia. However, this has resulted in technical issues of power flowing in a two directional flow counter to what networks were designed for. This problem is a major system security issue for the South Australian distribution network.] 

3. The wholesale electricity generating market
The national electricity generation wholesale market began operating in 1998. The wholesale market currently connects five regional markets – Queensland, New South Wales (including the Australian Capital Territory), Victoria, Tasmania and South Australia. Although Western Australia and Northern Territory are not connected to the National Electricity Market, they are in the process of signing up to agreements that construct the same rules as the national market. Currently, there are over 100 generators participating in the wholesale market.[footnoteRef:67] [67:  AEMO, Fact Sheet – The National Electricity Market, viewed December 2017] 

This section describes how the market works, how wholesalers are licenced through registration, and finally how wholesale prices have behaved since deregulation.
How it works
The market uses an auctioning mechanism that allows generators to offer certain amounts of supply for a set price. Bids occur until the market has cleared and demand is met. 
Historically, electricity has not easily been able to be stored (recently, large scale batteries are beginning to be setup in the network).[footnoteRef:68] The transportation of energy from generators to end users is facilitated through a ‘pool’, or spot market. All generation is aggregated and scheduled at thirty-minute intervals, although recently, there has been a rule change to five-minute intervals.  [68:  The exception here is hydro power. Hydro power stores water to run turbines when needed.] 

The Australian Energy Market Operator manages the pool in line with the National Electricity Rules and National Electricity Law. The market operator sends signals to generators instructing them how much energy to produce for each interval, so that production is matched to consumer requirements instantaneously in real time through the coordinated dispatch process (spare capacity is kept ready for emergencies). [footnoteRef:69] Generators offer to supply the market with an amount of energy at a specified price for a set time (the intervals between settlements). These can be resubmitted at five minute intervals during the 30 minute trading period. The Market Operator then decides which generators will be able to enter the market, with the cheapest generation entering first. This is designed to meet electricity demand in the least expensive way. Once electricity supply is matched with consumption, the market price is then calculated as the bid that meets demand. By definition, this price is the most expensive bid which is accepted. All generators get this price until the next auction. This approach incentivises cheaper generation as it is more likely to be used and it will have the biggest profit margins. As old generators are decommissioned, and new generators are installed, the settlement price should decrease. [69:  AEMO, Fact Sheet – The National Electricity Market, viewed December 2017] 

The spot price is determined on a half hour basis for each region. The Market Operator then uses the spot price to settle the financial transactions for the supply traded in the National Electricity Market. The spot price however, is capped at $14,200 per megawatt hour (this is adjusted for inflation). The Australian Energy Market Commission’s reliability panel reviews the price cap and floor settings every four years to ensure they align with the national electricity market reliability standard.[footnoteRef:70]  [70:  AEMC Reliability Panel 2014, Reliability Standard and Reliability Settings Review 2018, Issues Paper, June 2017 p 1] 

Generators that may wish to sell large quantities of electricity are limited by how much power they can supply to the national electricity market by the capacity limitations of the transmission network it is connected to.[footnoteRef:71] This can influence where and how much a generator may invest to gain access to the market. This also has the unintended consequence of generation concentration in particular parts of the network, or limit a generator’s willingness to continue investing in new generation at the end of the generator’s life. [71: AEMO, Fact Sheet – The National Electricity Market, viewed December 2017 ] 

Customers do not directly participate in the National Electricity Market. Rather, they contract this responsibility to retailers. Retailers must manage the risk of wholesale price fluctuations that can occur (in Australia this is particularly during summer high-heat periods). This risk is managed by contracting firm prices with generators.[footnoteRef:72] Such an approach allows for the flexibility of generators to respond to fluctuating demand and keeps the cost of generation low while also smoothing prices for customers. [72:  AEMO, Fact Sheet – The National Electricity Market, viewed December 2017 ] 

Licencing and registration of all generators on the national market is intended to assist reliable supply. This is done through jurisdictional licensing regimes and by Australian Energy Market Operator as the market operator. 
Licencing and registration
A generator must be registered by the Australian Energy Market Operator to operate in the National Electricity Market.[footnoteRef:73] To become registered it must apply under a particular category depending on its generation capacity and whether it is participating in the wholesale market (market capacity) or is operating in a non-market capacity (such as ancillary services or network support for transmission reliability). Market capacity is when the generator participates in the wholesale spot price market; non-market capacity means the generator has contracted all its capacity to a retailer or customer and does not participate in the spot price market.[footnoteRef:74] [73:  It is a legal requirement under Section 11 of the National Electricity Law to be registered. For every day it is unregistered it receives a fined]  [74:  AEMO, NEM generation guideline, August 2016, p 10-11] 

To be registered, the generator must provide information proving it is compliant with all jurisdictional regulatory requirements, such as providing a licence or licence approval, or evidence of an exemption. It must also provide evidence on financial viability, organisational capability (including staff and IT systems to participate on the National Electricity Market), and other technical requirements.[footnoteRef:75] The reason for the registration process is to make sure that only suitable and appropriate generation operates and it will not compromise or endanger the entire system. [75:  AEMO, NEM generation guideline, August 2016, section 3.2] 

This registration system allows the Market Operator to monitor what generation capacity is on the grid and who is able to operate. This mitigates against instability and promotes reliable supply.
In addition to national registration, State licences are needed to operate a generator. Generally, the States examine the suitability and appropriateness of the person/corporate body that wishes to generate. Criteria include Corporate and legal details (including whether the licensee has a criminal record), technical and human resource capacity, and financial and prudential information to demonstrate the body’s ability to participate in the market on an ongoing basis.
Some States impose more stringent technical barriers. For example, South Australia has recently implemented additional technical requirements for all new generation applications. This was in response to the risk to the system of intermittent electricity generators.[footnoteRef:76] As such, the technical requirements around ‘ride-through’ capability,[footnoteRef:77] voltage control, system restoration, and system strength were added to the conditions in the licence.[footnoteRef:78]  [76:  ESCOSA, Inquiry into the licensing arrangements for generators in South Australia, August 2017, p6]  [77:  ‘Ride-through’ capability is the generators ability to operate through an interruption, or multiple momentary interruptions.]  [78:  ESCOSA, Inquiry into the licensing arrangements for generators in South Australia, August 2017, p3-4] 

Has the Wholesale market reduced prices?
The introduction of the national wholesale market was intended to reduce the price consumers pay for electricity. The Australian Energy Market Operator has recorded every 30 minute settlement since December 1998. Unfortunately, we have been unable to find wholesale electricity prices before 1998. 
Figure 1: rolling average of wholesale electricity prices since 1998. (in Dec17$, Mwh)

Source 1: prices are calculated using AEMO wholesale settlement data, and ABS CPI
The graph above shows an annual rolling average wholesale price of electricity from December 1998 to January 2018.[footnoteRef:79]  The large opening prices from South Australia in 1998-99 and from Tasmania in 2005 are explained by teething problems. The data indicated that there were a number of auctions where the price spiked for no apparent reason. [79:  A 12 month rolling average was down to smooth the volatility that is seen from the 30-minute data. ] 

What is interesting is the cyclical behaviour occurring consistently across the States. The peaks in the average price coincide with environmental policy changes. The December 2007 increase in wholesale price was in response to the Australian Government signing up to the Kyoto Protocol which limited the amount of emissions that could be released.[footnoteRef:80]  In 2012 a price on carbon emission was introduced to lower the emissions. The graph shows that this increased the price of electricity. This is because at the time the majority of electricity generated in Australia was through non-renewable generation such as coal and gas. The carbon price was repealed in 2014. As it can be seen, the repeal led to a small reduction of price. However, during this period, Australia began to have a shortage of gas supply. By this time, gas was the main fuel needed to generate enough electricity to supply Australia (coal generators were reaching end of life and being shut down). The shortage of gas was due to domestic production being tied up in international contracts and several of the State governments putting moratoriums on gas exploration and extraction.  [80:  Department of the Environment and Energy, Climate Change, Viewed January 2018 ] 

Looking at the way prices have moved over the last years, it is difficult to say if the implementation of the National Electricity Market has been successful in reducing wholesale prices. Although the rules and market design seem to work, changes to environmental and energy policy have meant it has been hard to see the benefits. We do not know how prices would have moved in the absence of the competitive wholesale market and we do not have data for the period prior to deregulation. On this latter point, however, we are able to examine the price of electricity for South Australia before 1998. 
Figure 2: South Australian wholesale electricity market ($/Mwh) 
Source 2: pre-1998 data from the Productivity Commission into the South Australian energy sector, 1998-2018 data from AEMO settlement data. all prices have been converted to Dec 2017 prices
Although this is just one of the States that make up the national market, it does indicate that the deregulation and introduction of competition for generation has had an impact on the price of electricity. The initial spike is when South Australia had just entered the national wholesale market. Before joining the national market South Australia used long-term contracts with generators to provide electricity. These began to wind down by 2002 after the initial spike in the immediate deregulation period (1998 – 2001). Between 2002 and 2006 the price was relatively flat and similar to prices before 1998. As mentioned above, the price increase in the wholesale market occurred in 2007 when the Kyoto protocol was signed. Following the signing of this protocol, Australia experienced three changes in environmental policy. This created policy uncertainty for generators.  Generators determined that the energy market had become more riskier and more costly, and this is reflected in the price volatility of the last ten years. As well as that, over the last five years, a series of large generators reached the end of their life. As they have exited the market, the remaining generators have been trying to fill the gap. Our judgement is that deregulation of the wholesale market, in itself, did not have a huge impact on the wholesale price (teething issues aside). But that increase and volatility post 2007 are largely associated with environmental policy changes. It is interesting to note that over the period 1990 – 2020, the lowest annual price was 2012, well after deregulation occurred.
4. Retailing to customers
This section looks at how the retail market works, licencing and consumer protection arrangements, the extent of competition and, lastly, how retail prices have moved since deregulation.
How does the retail sector work
The retail sector is the interaction between the customer and the electricity market. A retailer will be contracted by the customer to gain access to the network and purchase electricity. Retailers must manage the risk of wholesale price fluctuations that can occur (particularly in summer during heat periods), noting that retail prices are fixed for the period of the contract (usually one year).[footnoteRef:81] This is done by contracting a large proportion of the demand to generation that operates outside of the wholesale market.  [81:  Although some retailers have price tiers tied into how much energy is consumed. The more consumed the higher the price tier.] 

Retailers offer contracts to customers. The contract is made up of a number of charges. These include the cost of accessing the network, the price of electricity, a pay on time discount, and more recently the price the retailer is willing to pay for a customer’s solar generation (if the customer has solar panels).
Although a large proportion of cost is fixed, the retailers have learnt to compete with the pay on time discount and price for home solar. These two things are the easiest understood components of the retail contract.
However, the national bodies in charge of overseeing the retail market have put in place policies that retailers must follow to operate in the electricity market.
Licencing and consumer protection
The introduction of retail competition was complex because of the need to develop technical and legal requirements.  Before the national market there was no retail model operating in Australia that could be adopted. As table 1 shows, it took a number of years after the national electricity market started before the retail market became competitive.
The original market operator, National Electricity Market Management Company, led the development of the market procedures and IT system to support retail competition. 
The major issue that needed to be addressed before the States would allow the private sector to compete was the need to protect customers from abuse of market power. At first, States set consumer protection regimes in place. A standard contract was used to spell out what the retailer could do and what redress the consumer had. This included disconnection conditions, dispute resolution access and bill hardship policies.
In order to achieve consistency a National Energy Consumer Framework was developed. This framework consists of the National Energy Retail Law and the National Energy Retail Rules. It aimed to create a single set of regulatory requirements in an attempt to reduce the cost of competing regimes and to ensure consumers had appropriate protections.[footnoteRef:82] [82:  ESCOSA, Review of the Operation of the National Energy Customer Framework in South Australia – Issues Paper, 2015, p 2] 

The Framework regulates the connection, supply and sale of energy to National Electricity Market residential and small business customers. This has been adopted by all States except Victoria which uses the Victorian Retail Code (this has been harmonised with the National Energy Consumer Framework).
The National Energy Consumer Framework ensures that customers receive the same level of protections, regardless of where they live and their social economic status. The protections include:[footnoteRef:83] [83:  Department of the Environment and Energy, National Energy Consumer Framework, viewed January 2018] 

· guaranteed connection and offer of supply for all small customers
· mandatory minimum terms and conditions all retailers must have
· a cooling off period for market contracts
· rules around information customers must receive before signing into a supply contract
· rules around how the retailers must present the information in factsheets
· rules around how billing is calculated and the minimum information the bills must have
· a rule that requires retailers to obtain explicit informed consent when a customer signs up with them
· limitations on disconnections, including making it prohibited to disconnect those with life support customers
· requirements around hardship policies and the offer of payment plans to customers who are struggling to pay bills
· free access to a dispute resolution (this is done through Jurisdictional energy ombudsman schemes)
· requirements regarding how retailers can advertise and signup customers.
The framework is administered and enforced by the Australian Energy Regulator. It is a complement to a set of broader protections a customer has under the Australian Consumer Law which provides protections in areas such as unfair contract terms, product safety, misleading information, marketing, quality guarantees and product liability.[footnoteRef:84] [84:  Australian Consumer Law, viewed January 2018 ] 

Prior to deregulation a number of States had instituted partial deregulation. This meant that the States allowed new entrants but still regulated prices.[footnoteRef:85] Any retailer could participate in that part of the market, but they would have to offer a regulated price. This approach assured customers they were receiving a fixed price but did not help competition. The majority of States have now deregulated prices, although a standard contract is still established as a default contract. [85:  This meant any retailer could enter the market, but the prices they were allowed to offer still received a level of regulation from the economic regulators.] 

Under the National Energy Retail Law, a person must hold a retailer authorisation prior to engaging in the selling of energy. The Australian Energy Regulator is in charge of this scheme and the authorisation of retail providers.[footnoteRef:86] Under section 90 of this law, the entry criteria are set out:[footnoteRef:87] [86:  AER, retailer market authorisation, viewed January 2018 ]  [87: Nation Energy Retail Law (South Australia) Act 2011, Section 90, viewed January 2018 ] 

· organisational and technical capacity – the applicant must have the necessary organisational and technical capacity to meet the obligations of a retailer
· appropriate financial resources – the applicant must have resources or access to resources so that it will have the financial viability and financial capacity to meet the obligations of a retailer
· suitability – the applicant must be a suitable person to hold a retailer authorisation.
The Australian Energy Regulator authorisation guidelines set out how it will assess each criterion and what information must be provided to satisfy the Australian Energy Regulator.[footnoteRef:88] Exemptions are given where a seller is selling energy incidentally, or where the cost of authorisation outweighs the benefits to customers, or where the amount of energy being sold is insignificant. Examples include: [88:  AER, AER Retailer Authorisation Guideline – Version 2, December 2014] 

· Retirement villages where an owner or manager buys electricity from an authorised retailer, then ‘onsells’ it to residents
· Caravan parks (or manufactured homes parks) where an owner or manager buys electricity from an authorised retailer, then ‘onsells’ it to residents
· Bodies corporate/owners’ corporations who buy electricity from an authorised retailer, then ‘onsell’ it to tenants or residents.
In case a retailer wishes to leave the market the authorisation must be surrendered (or transferred). 
To surrender authorisation, the retailer must apply to the Australian Energy Regulator which has to approve the surrender. Approval is given only after conditions have been met for the transfer of customers to another retailer.[footnoteRef:89] Although customer consent is not required, the Australian Energy Regulator does impose transfer requirements so that customers do not experience a disruption to service. [89:  This must be done within six months of the application] 

A retailer may be expelled from the market (authorisation revocation) if the regulator has determined the retailer has not behaved accordingly to its legal requirements when purchasing electricity.[footnoteRef:90] Poor behaviour could be signing up residential customers without their consent or selling the customer to another retailer. [90:  Section 88 (2)(a) or (2)(b) of the National Energy Retail Law. No retailer has yet to be expelled.] 

Competition in the Retail Sector
Retail competition is an important element to create competitive pressure in the wholesale market. It was gradually introduced across the National Electricity Market. Victoria and NSW were the first to establish it in 2002, with the other States gradually following.
Below is the timeline of when the deregulation occurred and the retail sector was opened to competition.
Table 1: timeline of deregulation of the retail sector by State
[image: ]
source: AEMC, Retail Energy Competition Review 2017
With the full deregulation of the retail sector, Australia has seen the number of competitors increase from one (the government) to 25 in some parts of Australia.[footnoteRef:91] However, despite the increase in the number of participants, there is disparity between the market share the retailers have. For example, in NSW where there are 25 retailers, 90 percent of customers are captured by three retailers.[footnoteRef:92] [91:  AER, State of the Energy Market 2017, p 137]  [92:  AER, State of the Energy Market 2017, p 137] 

Understanding there is the potential for abuse of the market power, regulators (both State and the Australian Energy Regulator) have set up monitoring regimes. These regimes look at the number of offers in the market and what an average customer would be charged. Some of the more comprehensive monitoring regimes are undertaken by both the Australian Energy Regulator and the Australian Energy Market Commission. Both these entities report annually on the retail sector and how competitive it is. 
In assessing whether competition is working the Australian Energy Market Commission does not look at the price of electricity that consumers receive. It believes that due to the make-up of the electricity price, it is hard to assess whether the retail market (not including wholesale, network and government parts of the price) is competitive.[footnoteRef:93]   [93:  AEMC, 2017 AEMC Retail Energy Competition Review, FINAL, 25 July 2017, p i] 

Instead the report examines indicators such as:
· consumer satisfaction with level of service, value for money and number of complaints against retailers
· retail profit margins
· customer switching rates
· new products/ services being offered to consumers
The 2017 report on retail competition by Australian Energy Market Commission stated that consumer satisfaction has remained constant regarding the overall service received. It also noted that customers still believe they get value for money when purchasing electricity from retailers. However, it did comment that over the last few years there has been an increase in complaints against retailers, but a reduction in the number of complaints that were escalated to the energy ombudsman.[footnoteRef:94]  [94:  AEMC, 2017 AEMC Retail Energy Competition Review, FINAL, 25 July 2017, p 31] 

Retailer margins, and changes over time, can provide an insight into the effectiveness of competition in the retail sector. However, the Australian Energy Market Commission does not think they have been very useful to determine levels of competition. This is because the margins vary significantly between States and years.[footnoteRef:95] This could mean that retailers use their profit margins to respond to different levels of risk between the States (such as changes in market conditions or access to differing levels of generation on the wholesale market) or to pay for generation investment.  [95:  AEMC, 2017 AEMC Retail Energy Competition Review, FINAL, 25 July 2017, p 31] 

If there is a competitive market, there should be significant customer movement between retailers (that is customers switching between retailers). However, due to the technical nature of the available contracts, Australia records low switching rates. As displayed below, around 20 per cent of customers have changed retailers across the National Electricity Market on an annual basis. 
Figure 3: percentage of customers that have switched retailers in 2017
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Source: AEMC, 2017 AEMC Retail Energy Competition Review, FINAL, 25 July 2017, Sydney, p 85
The Australian Energy Market Commission commented that the main reasons for switching are the size of the discount rate[footnoteRef:96] and the estimated annual bill the alternative contract offered. The third most important was the service on offer.[footnoteRef:97] [96:  The discount rate is the reduction in bill the customer will need to pay if it meets particular conditions, such as paying on time or paying via direct debit.]  [97:  AEMC, 2017 AEMC Retail Energy Competition Review, FINAL, 25 July 2017, p 91] 

For the majority of the last twenty years, there have been limited elements retailers could compete on, because the major component of cost was the cost to access the network and the cost of generation. Both of these costs were fixed from the retailers’ perspective. However, technology advances have seen the development of new products and services. This include the ability to purchase solar panels from retailers, receive lower prices from ‘time-of-use’ pricing,[footnoteRef:98] or virtual trading networks that act as a mini wholesale market.[footnoteRef:99]  [98:  ‘Time-of-use’ pricing is where the consumer changes their consumption over the day to reflect the price in the whole sale market. That is, when the price is high, the consumer reduces the amount of energy they consume, and when the price is low they undertake high usage activities (such as washing clothes).]  [99:  AEMC, 2017 AEMC Retail Energy Competition Review, FINAL, 25 July 2017, p 130] 

The competition in new services and products has been led by smaller new retailers. In an attempt to gain market share, new entrants to the retail market offered a different type of service. The services generally were aimed to make energy more affordable (through payment plans to receive solar) or to allow customers to gain access to products that were not yet available in Australia (such as virtual power networks and smart meters). This competitive pressure from the smaller retailers has provided enough competition for the large incumbent retailers to also begin to offer these services.[footnoteRef:100] [100:  AEMC, 2017 AEMC Retail Energy Competition Review, FINAL, 25 July 2017, p 131] 

The Australian Energy Regulator found evidence that supported the Australian Energy Market Commission’s conclusion that competition was occurring in the retail market. It notes similar indicators of competition exist in the retail market:[footnoteRef:101] [101:  AER, State of the energy market, May 2017, p 142] 

· customer switching rates between retailers 
· retailer activity in the market (such as advertising) 
· product differentiation 
· competitive pricing.
The Australian Energy Regulator’s evidence noted that the smaller retailers are beginning to gain customers due to the products they offer. Similar to the Australian Energy Market Commission finding, the Australian Energy Regulator commented on the larger retailers responding to this competition by improving the services and products on offer.[footnoteRef:102] [102:  AER, State of the energy market, May 2017, p 146] 

The Australian Energy Regulator also found that there is a range of different prices available in the market but the main competitive feature remains the discount rate available.[footnoteRef:103]  [103:  AER, State of the energy market, May 2017, p 144] 

The price of electricity for consumers
Although there has been an increase in the number of retailers over the years and a variety of products being offered to customers, it is difficult to assess whether the deregulation and increase in choice between market offers has been beneficial for customers.
The Australian Bureau of Statistics provides an index on the change of price in electricity over time. We examine how electricity prices have changed compared with the consumer price index (Figure 4). The base year has been set as 1998. 
 
Figure 4: electricity price growth from 1980 to 2017
	
	

	
	

	
	


Source: ABS Catalogue 6401.0
The data shows that electricity prices have been growing at the same rate as the consumer price index from 1980 to 2007. This is interesting as when the competitive market began to operate in 1998, there was no price change for nine years (compared to CPI). But in 2007, there was a big price hike for electricity across the nation. There are two possible reasons for this: the change in national environmental policy, and the need to recoup investment in the network. As mentioned above, Australia signed the Kyoto Protocol in 2007. Once this was signed Australia has implemented various environmental policies in the energy sector.[footnoteRef:104] The frequency of the policy changes, and the need to meet its international environmental obligations, has meant that energy suppliers experienced higher costs and riskier investment environments. If we compare figure 1 and 4 we see that retail prices have increased much faster than wholesale prices, suggesting that retail margins are very sensitive to changes in environmental policies. The retailers have increased the return on risk which has been passed on to consumers. [104:  There has been three major environmental policy changes that have happened in Australia since 2007.] 

Although this price hike is seen across the national electricity market, it has varying movement. For example, Sydney, Adelaide and Hobart all experienced a slight slowdown around the 2012-13 period. Melbourne and Brisbane, on the other hand, saw a levelling off in price growth rates.
The conclusion to be drawn from this is that the price of electricity to consumers has gone up significantly. Therefore, one cannot conclude that opening up the retail sector to competition and providing consumers with choice will result in price reductions to consumers.
Conclusion
Australia has gone through over twenty years of its electricity reforms. We draw five lessons to be learned from the Australian experience.
The first lesson is that energy markets are complicated because of the mix of the monopolistic transmission and distribution networks on the one hand, and competitive markets in the generation and retail sectors on the other hand. This complexity underpins the need for careful regulation of the industry; in this industry, deregulation does not mean no regulation. Indeed, the regulatory framework in Australia is very strong.
The second lesson is, in a federal system, the politics are difficult. To achieve successful reforms there needs to be a transitional path to dampen price shocks and reduce financial risk to governments and private companies. In addition, consultation arrangements are essential to ensure the decisions that affect private investors, customers and governments are well thought out. Rules need to be put in place to minimise the risk to security to the system.
The third lesson from the Australian experience showed that there is plenty of interest in the private sector to invest in the energy sector. The generation market has changed from the State owned generators to over 100 generators participating in the market. Similarly, large numbers of players have been enticed into the retail market.
The fourth lesson is that price volatility must be expected. It is clear that political uncertainty and changes in environmental policy have a substantial impact on prices, both wholesale and retail. Moreover, retail prices have increased more than wholesale prices.
The last lesson learnt from the Australian experience is customers may well experience a price increase. Ultimately, the competitive market assigns resources more efficiently. However, this does not necessarily mean lower prices. If the prices before the market do not reflect the actual costs of supplying electricity (through subsidies for example), then prices will adjust when the market is deregulated.
Before deregulation, Governments could achieve stable prices administratively, irrespective of whether the true cost is being recovered from customers. In addition, there is no mechanism in a regulated market to encourage optimal capital investment levels. Deregulation addresses both of these issues, but the Australian experience shows that consumers may end up paying more. One caveat to this is that environmental policies have played an important role in Australia.
Deregulation makes economic sense, but it does not insulate electricity consumers from price shocks associated with changes to economic and environmental policy.
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$/Mwh




NEM - SA	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	47.607500000000002	45.152500000000003	47.115000000000002	47.115000000000002	44.662500000000001	41.227499999999999	47.863031884272559	45.990046676617254	184.59037172913781	151.84225599896965	101.41009712329952	93.754117167419736	51.534275338748422	47.229914584222534	52.45417400418129	53.006556289797913	55.884758776001405	67.952969594841804	110.83274348613001	87.475463628602412	89.307481440833044	49.690634590187905	39.842932773728798	68.789673518790451	75.143086554735234	47.661038650335378	70.166909611596338	113.60522288639771	119.34739970094192	PreNEM -SA	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	47.607500000000002	45.152500000000003	47.115000000000002	47.115000000000002	44.662500000000001	41.227499999999999	47.863031884272559	45.990046676617254	184.59037172913781	
$/Mwh




Sydney

Electricity	29465	29556	29646	29738	29830	29921	30011	30103	30195	30286	30376	30468	30560	30651	30742	30834	30926	31017	31107	31199	31291	31382	31472	31564	31656	31747	31837	31929	32021	32112	32203	32295	32387	32478	32568	32660	32752	32843	32933	33025	33117	33208	33298	33390	33482	33573	33664	33756	33848	33939	34029	34121	34213	34304	34394	34486	34578	34669	34759	34851	34943	35034	35125	35217	35309	35400	35490	35582	35674	35765	35855	35947	36039	36130	36220	36312	36404	36495	36586	36678	36770	36861	36951	37043	37135	37226	37316	37408	37500	37591	37681	37773	37865	37956	38047	38139	38231	38322	38412	38504	38596	38687	38777	38869	38961	39052	39142	39234	39326	39417	39508	39600	39692	39783	39873	39965	40057	40148	40238	40330	40422	40513	40603	40695	40787	40878	40969	41061	41153	41244	41334	41426	41518	41609	41699	41791	41883	41974	42064	42156	42248	42339	42430	42522	42614	42705	42795	42887	42979	43070	34.961439588688947	34.961439588688947	39.074550128534703	40.102827763496144	40.616966580976865	41.131105398457585	45.501285347043705	50.385604113110546	56.81233933161954	62.467866323907458	61.953727506426738	61.953727506426738	61.953727506426738	66.323907455012858	62.724935732647815	59.125964010282786	61.182519280205661	63.239074550128535	67.866323907455012	67.866323907455012	67.866323907455012	67.866323907455012	71.465295629820062	71.465295629820062	71.465295629820062	71.465295629820062	71.465295629820062	71.465295629820062	77.12082262210798	77.12082262210798	77.12082262210798	77.12082262210798	84.575835475578415	84.575835475578415	84.575835475578415	84.575835475578415	87.40359897172236	87.40359897172236	87.40359897172236	87.40359897172236	71.465295629820062	91.25964010282776	91.25964010282776	91.25964010282776	94.601542416452432	95.886889460154237	95.886889460154237	95.886889460154237	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	98.457583547557832	100	100	100	100	100	100	100	100	100	100	100	100	100	100.25706940874038	100.51413881748073	100.51413881748073	111.05398457583549	108.74035989717224	109.76863753213368	109.76863753213368	110.79691516709514	110.79691516709514	109.76863753213368	109.76863753213368	113.88174807197944	113.88174807197944	113.88174807197944	113.88174807197944	116.96658097686377	116.96658097686377	116.96658097686377	116.96658097686377	126.9922879177378	126.9922879177378	126.9922879177378	126.9922879177378	135.98971722365039	135.98971722365039	135.98971722365039	135.98971722365039	143.70179948586119	143.70179948586119	143.70179948586119	143.70179948586119	154.49871465295629	154.49871465295629	154.49871465295629	154.49871465295629	168.38046272493574	168.38046272493574	168.38046272493574	168.38046272493574	204.88431876606685	204.88431876606685	204.88431876606685	204.88431876606685	223.39331619537276	223.39331619537276	223.39331619537276	223.39331619537276	257.0694087403599	257.0694087403599	257.0694087403599	257.0694087403599	303.08483290488437	303.08483290488437	306.68380462724934	306.68380462724934	317.48071979434445	317.48071979434445	317.48071979434445	317.48071979434445	294.34447300771211	294.34447300771211	294.34447300771211	294.34447300771211	280.97686375321337	280.97686375321337	280.97686375321337	280.97686375321337	310.28277634961444	310.28277634961444	310.28277634961444	310.53984575835477	357.58354755784063	361.18251928020567	CPI	29465	29556	29646	29738	29830	29921	30011	30103	30195	30286	30376	30468	30560	30651	30742	30834	30926	31017	31107	31199	31291	31382	31472	31564	31656	31747	31837	31929	32021	32112	32203	32295	32387	32478	32568	32660	32752	32843	32933	33025	33117	33208	33298	33390	33482	33573	33664	33756	33848	33939	34029	34121	34213	34304	34394	34486	34578	34669	34759	34851	34943	35034	35125	35217	35309	35400	35490	35582	35674	35765	35855	35947	36039	36130	36220	36312	36404	36495	36586	36678	36770	36861	36951	37043	37135	37226	37316	37408	37500	37591	37681	37773	37865	37956	38047	38139	38231	38322	38412	38504	38596	38687	38777	38869	38961	39052	39142	39234	39326	39417	39508	39600	39692	39783	39873	39965	40057	40148	40238	40330	40422	40513	40603	40695	40787	40878	40969	41061	41153	41244	41334	41426	41518	41609	41699	41791	41883	41974	42064	42156	42248	42339	42430	42522	42614	42705	42795	42887	42979	43070	38.888888888888893	39.619883040935669	40.78947368421052	41.520467836257303	42.251461988304087	44.005847953216367	44.883040935672511	46.198830409356724	47.807017543859651	49.269005847953217	50.292397660818708	51.315789473684205	51.900584795321635	52.923976608187132	52.777777777777779	52.777777777777779	53.362573099415201	54.239766081871345	54.970760233918128	56.140350877192979	57.456140350877185	58.771929824561397	60.087719298245609	61.111111111111107	62.573099415204666	64.473684210526315	65.78947368421052	66.812865497076018	67.982456140350862	69.005847953216374	70.614035087719287	71.637426900584785	73.53801169590642	75.438596491228054	75.584795321637415	77.339181286549703	79.532163742690059	80.994152046783626	82.309941520467817	83.62573099415205	84.210526315789465	86.1111111111111	86.257309941520461	86.1111111111111	86.549707602339183	87.426900584795305	87.426900584795305	86.988304093567251	87.280701754385959	87.719298245614027	88.304093567251456	88.450292397660817	88.742690058479539	88.888888888888872	89.035087719298232	89.766081871345023	90.643274853801159	91.228070175438589	92.836257309941516	94.152046783625735	95.760233918128648	96.637426900584771	97.222222222222214	97.953216374269005	98.099415204678337	98.245614035087712	98.391812865497059	98.099415204678337	97.807017543859658	98.099415204678337	98.538011695906434	99.122807017543849	99.415204678362571	100	100	100.43859649122805	101.31578947368421	101.90058479532162	102.77777777777777	103.65497076023391	107.45614035087718	107.89473684210525	109.35672514619881	110.23391812865498	110.52631578947367	111.54970760233918	112.57309941520465	113.30409356725146	113.88888888888889	114.61988304093566	116.08187134502923	116.08187134502923	116.22807017543859	117.2514619883041	118.2748538011696	118.71345029239765	119.29824561403505	120.32163742690057	120.90643274853801	121.63742690058479	122.80701754385963	123.24561403508771	124.2690058479532	126.31578947368421	127.48538011695906	127.19298245614034	127.04678362573098	128.50877192982455	129.09356725146196	130.26315789473682	132.01754385964909	134.06432748538012	135.52631578947367	135.08771929824562	135.23391812865495	135.81871345029239	137.28070175438597	138.01169590643275	139.18128654970761	139.76608187134499	140.78947368421052	141.37426900584796	143.56725146198829	145.02923976608187	146.05263157894737	145.90643274853801	146.05263157894737	146.92982456140348	149.41520467836256	149.56140350877192	150.14619883040933	150.73099415204675	152.48538011695905	153.50877192982455	154.38596491228068	154.97076023391813	155.84795321637426	156.14035087719296	156.87134502923973	158.33333333333331	158.7719298245614	159.21052631578948	158.91812865497076	159.79532163742689	161.40350877192981	162.13450292397658	162.71929824561403	163.30409356725147	164.4736842105263	165.64327485380116	



Melbourne

Electricity	29465	29556	29646	29738	29830	29921	30011	30103	30195	30286	30376	30468	30560	30651	30742	30834	30926	31017	31107	31199	31291	31382	31472	31564	31656	31747	31837	31929	32021	32112	32203	32295	32387	32478	32568	32660	32752	32843	32933	33025	33117	33208	33298	33390	33482	33573	33664	33756	33848	33939	34029	34121	34213	34304	34394	34486	34578	34669	34759	34851	34943	35034	35125	35217	35309	35400	35490	35582	35674	35765	35855	35947	36039	36130	36220	36312	36404	36495	36586	36678	36770	36861	36951	37043	37135	37226	37316	37408	37500	37591	37681	37773	37865	37956	38047	38139	38231	38322	38412	38504	38596	38687	38777	38869	38961	39052	39142	39234	39326	39417	39508	39600	39692	39783	39873	39965	40057	40148	40238	40330	40422	40513	40603	40695	40787	40878	40969	41061	41153	41244	41334	41426	41518	41609	41699	41791	41883	41974	42064	42156	42248	42339	42430	42522	42614	42705	42795	42887	42979	43070	40.669856459330148	40.669856459330148	46.650717703349287	46.650717703349287	46.650717703349287	46.650717703349287	54.784688995215312	54.784688995215312	55.980861244019145	60.047846889952162	60.28708133971292	60.28708133971292	61.483253588516753	64.832535885167474	65.311004784689004	65.311004784689004	66.028708133971307	67.703349282296656	67.703349282296656	67.703349282296656	68.660287081339703	71.291866028708142	71.291866028708142	71.291866028708142	73.205741626794264	76.076555023923447	76.076555023923447	76.076555023923447	78.229665071770356	79.904306220095705	79.904306220095705	79.904306220095705	81.100478468899524	82.296650717703358	82.296650717703358	82.296650717703358	84.449760765550238	86.363636363636374	86.363636363636374	86.363636363636374	92.10526315789474	92.10526315789474	92.10526315789474	92.10526315789474	98.086124401913892	98.086124401913892	98.086124401913892	98.086124401913892	100.47846889952154	107.17703349282297	110.5263157894737	110.5263157894737	113.87559808612441	114.35406698564594	114.35406698564594	114.35406698564594	114.35406698564594	114.35406698564594	114.35406698564594	114.35406698564594	114.35406698564594	114.35406698564594	114.35406698564594	114.35406698564594	115.311004784689	115.311004784689	115.311004784689	115.311004784689	116.02870813397131	116.02870813397131	116.02870813397131	116.02870813397131	97.84688995215312	100	104.54545454545456	100.47846889952154	98.32535885167465	102.8708133971292	105.26315789473686	100.71770334928232	111.48325358851676	116.7464114832536	117.4641148325359	113.39712918660287	122.00956937799043	126.07655502392345	133.73205741626793	129.66507177033495	125.83732057416267	129.90430622009569	138.51674641148327	134.68899521531102	131.3397129186603	131.57894736842107	134.21052631578948	131.57894736842107	128.70813397129186	131.3397129186603	134.44976076555025	132.05741626794261	128.94736842105263	131.81818181818184	134.44976076555025	132.05741626794261	128.94736842105263	131.81818181818184	137.79904306220095	135.16746411483254	132.05741626794261	134.9282296650718	160.52631578947367	155.98086124401917	153.82775119617224	158.133971291866	176.79425837320576	172.00956937799046	169.61722488038279	174.40191387559813	212.67942583732062	206.93779904306223	203.82775119617227	209.80861244019141	236.1244019138756	229.66507177033492	229.66507177033492	229.66507177033492	248.8038277511962	248.8038277511962	282.53588516746413	282.53588516746413	300.00000000000006	300.00000000000006	300.00000000000006	300.00000000000006	307.41626794258377	307.41626794258377	281.33971291866027	281.33971291866027	292.82296650717706	296.41148325358853	296.41148325358853	296.41148325358853	290.43062200956939	290.66985645933016	290.66985645933016	290.66985645933016	312.91866028708142	314.59330143540672	315.5502392344498	322.96650717703352	CPI	29465	29556	29646	29738	29830	29921	30011	30103	30195	30286	30376	30468	30560	30651	30742	30834	30926	31017	31107	31199	31291	31382	31472	31564	31656	31747	31837	31929	32021	32112	32203	32295	32387	32478	32568	32660	32752	32843	32933	33025	33117	33208	33298	33390	33482	33573	33664	33756	33848	33939	34029	34121	34213	34304	34394	34486	34578	34669	34759	34851	34943	35034	35125	35217	35309	35400	35490	35582	35674	35765	35855	35947	36039	36130	36220	36312	36404	36495	36586	36678	36770	36861	36951	37043	37135	37226	37316	37408	37500	37591	37681	37773	37865	37956	38047	38139	38231	38322	38412	38504	38596	38687	38777	38869	38961	39052	39142	39234	39326	39417	39508	39600	39692	39783	39873	39965	40057	40148	40238	40330	40422	40513	40603	40695	40787	40878	40969	41061	41153	41244	41334	41426	41518	41609	41699	41791	41883	41974	42064	42156	42248	42339	42430	42522	42614	42705	42795	42887	42979	43070	39.238653001464129	40.117130307467058	40.995607613469986	41.874084919472914	42.898975109809669	44.802342606149345	45.387994143484626	46.412884333821374	48.02342606149341	49.341142020497806	50.366032210834554	51.830161054172763	52.562225475841871	54.172767203513914	53.879941434846266	54.026354319180093	54.904831625183014	55.490483162518302	56.22254758418741	57.833089311859439	59.004392386530014	60.02928257686677	61.639824304538806	62.664714494875554	64.275256222547583	66.178623718887266	67.349926793557842	68.521229868228403	69.692532942898978	70.863836017569554	71.888726207906302	73.352855051244518	74.377745241581266	75.695461200585655	76.720351390922403	78.770131771595899	80.52708638360177	81.991215226939971	83.308931185944374	84.919472913616403	85.651537335285511	88.140556368960475	87.701317715959007	88.286969253294288	89.019033674963396	89.604685212298691	89.604685212298691	89.458272327964877	89.31185944363105	89.458272327964877	90.629575402635425	91.068814055636906	91.361639824304547	91.654465592972187	91.947291361639827	92.679355783308921	92.825768667642748	93.557833089311856	95.168374816983899	96.04685212298682	97.21815519765741	97.950219619326518	97.803806734992676	98.535871156661784	98.975109809663238	99.121522693997079	99.267935578330892	99.121522693997079	98.828696925329425	99.121522693997079	98.975109809663238	99.560761346998532	99.560761346998532	100	100	100.43923865300147	101.46412884333822	102.04978038067351	103.22108345534406	103.80673499267937	107.75988286969253	108.19912152269401	109.37042459736458	109.95607613469984	110.54172767203514	111.42020497803806	112.59150805270866	113.17715959004393	114.05563689604688	114.93411420204977	116.54465592972181	116.54465592972181	117.27672035139092	117.56954612005856	118.74084919472914	119.03367496339679	119.32650073206443	120.20497803806735	121.08345534407027	121.52269399707174	122.84040995607614	123.42606149341142	124.45095168374817	126.20790629575404	127.08638360175695	126.93997071742314	127.23279648609078	128.69692532942901	129.72181551976573	131.03953147877013	132.796486090776	134.40702781844803	136.01756954612009	135.13909224011712	135.57833089311859	136.01756954612009	136.74963396778918	137.62811127379211	139.38506588579796	140.26354319180086	140.99560761346999	141.87408491947292	144.21669106881404	145.24158125915082	146.12005856515373	146.26647144948757	146.26647144948757	146.99853587115669	148.75549048316253	149.34114202049781	149.92679355783309	150.21961932650072	152.26939970717424	153.44070278184481	154.17276720351393	155.05124450951686	155.34407027818449	155.63689604685214	155.78330893118596	156.80819912152268	157.5402635431918	158.56515373352855	158.41874084919473	159.00439238653001	159.73645680819914	160.90775988286973	162.37188872620791	162.51830161054173	163.25036603221085	164.42166910688141	



Adelaide

Electricity	29465	29556	29646	29738	29830	29921	30011	30103	30195	30286	30376	30468	30560	30651	30742	30834	30926	31017	31107	31199	31291	31382	31472	31564	31656	31747	31837	31929	32021	32112	32203	32295	32387	32478	32568	32660	32752	32843	32933	33025	33117	33208	33298	33390	33482	33573	33664	33756	33848	33939	34029	34121	34213	34304	34394	34486	34578	34669	34759	34851	34943	35034	35125	35217	35309	35400	35490	35582	35674	35765	35855	35947	36039	36130	36220	36312	36404	36495	36586	36678	36770	36861	36951	37043	37135	37226	37316	37408	37500	37591	37681	37773	37865	37956	38047	38139	38231	38322	38412	38504	38596	38687	38777	38869	38961	39052	39142	39234	39326	39417	39508	39600	39692	39783	39873	39965	40057	40148	40238	40330	40422	40513	40603	40695	40787	40878	40969	41061	41153	41244	41334	41426	41518	41609	41699	41791	41883	41974	42064	42156	42248	42339	42430	42522	42614	42705	42795	42887	42979	43070	34.558823529411761	34.558823529411761	34.558823529411761	34.558823529411761	41.666666666666671	41.666666666666671	41.666666666666671	42.892156862745104	47.794117647058826	52.696078431372548	53.921568627450988	53.921568627450988	53.921568627450988	55.392156862745104	60.294117647058833	60.539215686274517	60.539215686274517	65.196078431372555	67.64705882352942	67.64705882352942	67.64705882352942	66.666666666666671	66.421568627450995	66.421568627450995	66.421568627450995	69.362745098039227	70.833333333333343	70.833333333333343	74.754901960784309	74.754901960784309	74.754901960784309	74.754901960784309	78.431372549019613	78.431372549019613	78.431372549019613	78.431372549019613	80.882352941176478	80.882352941176478	80.882352941176478	80.882352941176478	83.578431372549034	83.578431372549034	83.578431372549034	83.578431372549034	88.480392156862749	88.480392156862749	88.480392156862749	88.480392156862749	90.441176470588232	90.441176470588232	90.441176470588232	90.441176470588232	91.666666666666671	91.666666666666671	91.911764705882362	91.911764705882362	90.931372549019613	90.931372549019613	90.931372549019613	90.931372549019613	92.64705882352942	92.64705882352942	92.64705882352942	92.64705882352942	96.813725490196092	96.813725490196092	96.813725490196092	96.813725490196092	98.039215686274517	98.039215686274517	98.039215686274517	98.039215686274517	100	100	100	100	101.96078431372551	101.96078431372551	101.96078431372551	101.96078431372551	114.46078431372551	114.46078431372551	114.46078431372551	114.46078431372551	117.8921568627451	117.8921568627451	117.8921568627451	117.8921568627451	121.32352941176472	121.32352941176472	158.33333333333331	150.00000000000003	154.41176470588235	154.41176470588235	162.5	152.45098039215688	150.49019607843138	150.49019607843138	162.5	152.45098039215688	146.32352941176472	146.32352941176472	156.12745098039218	146.32352941176472	150.24509803921569	150.24509803921569	160.29411764705884	150.24509803921569	150.24509803921569	153.18627450980392	171.07843137254903	161.51960784313729	168.62745098039215	168.62745098039215	178.67647058823533	168.62745098039215	175.00000000000003	176.71568627450981	187.25490196078434	176.71568627450981	184.55882352941177	187.74509803921569	223.77450980392157	206.61764705882354	230.14705882352945	243.38235294117649	263.72549019607845	243.38235294117649	287.74509803921575	287.74509803921575	294.36274509803923	274.50980392156862	279.90196078431376	282.5980392156863	306.12745098039215	282.5980392156863	283.33333333333337	283.33333333333337	307.5980392156863	282.10784313725492	260.29411764705884	260.29411764705884	273.03921568627459	260.29411764705884	290.44117647058829	290.44117647058829	307.5980392156863	297.54901960784321	361.02941176470591	361.2745098039216	CPI	29465	29556	29646	29738	29830	29921	30011	30103	30195	30286	30376	30468	30560	30651	30742	30834	30926	31017	31107	31199	31291	31382	31472	31564	31656	31747	31837	31929	32021	32112	32203	32295	32387	32478	32568	32660	32752	32843	32933	33025	33117	33208	33298	33390	33482	33573	33664	33756	33848	33939	34029	34121	34213	34304	34394	34486	34578	34669	34759	34851	34943	35034	35125	35217	35309	35400	35490	35582	35674	35765	35855	35947	36039	36130	36220	36312	36404	36495	36586	36678	36770	36861	36951	37043	37135	37226	37316	37408	37500	37591	37681	37773	37865	37956	38047	38139	38231	38322	38412	38504	38596	38687	38777	38869	38961	39052	39142	39234	39326	39417	39508	39600	39692	39783	39873	39965	40057	40148	40238	40330	40422	40513	40603	40695	40787	40878	40969	41061	41153	41244	41334	41426	41518	41609	41699	41791	41883	41974	42064	42156	42248	42339	42430	42522	42614	42705	42795	42887	42979	43070	38.781575037147107	39.673105497771175	40.713224368499255	41.753343239227341	42.644873699851409	44.279346210995548	44.873699851411594	46.062407132243685	47.696879643387817	49.034175334323926	50.371471025260028	51.708766716196131	52.451708766716202	53.491827637444281	53.491827637444281	53.6404160475483	54.086181277860327	55.274888558692425	56.017830609212496	57.503714710252609	58.6924219910847	60.029717682020802	60.921248142644878	62.109955423476968	63.893016344725119	65.527488855869237	66.716196136701328	67.756315007429421	68.499257057949478	69.985141158989606	70.876671619613674	72.065378900445765	73.551263001485893	74.739970282317984	76.225854383358097	77.711738484398225	79.049034175334327	80.237741456166418	81.426448736998509	82.912332838038623	83.952451708766716	86.478454680534924	86.329866270430912	86.775631500742946	87.369985141158992	88.112927191679049	88.558692421991097	88.558692421991097	89.153046062407142	89.598811292719176	90.341753343239233	90.936106983655279	91.233283803863301	91.233283803863301	91.976225854383358	92.570579494799404	93.016344725111438	93.90787518573552	95.393759286775634	96.136701337295705	97.176820208023784	98.068350668647852	98.365527488855875	98.811292719167909	98.959881129271906	99.257057949479943	99.257057949479943	98.662704309063912	98.068350668647852	98.068350668647852	98.514115898959886	99.108469539375932	99.554234769687966	100	99.257057949479943	100	101.18870728083209	101.78306092124814	102.6745913818722	103.26894502228828	107.13224368499257	107.2808320950966	108.46953937592869	109.36106983655274	109.50965824665677	110.54977711738485	111.44130757800892	112.481426448737	113.5215453194651	114.56166419019316	116.93907875185737	116.79049034175335	117.68202080237742	118.27637444279347	119.46508172362557	120.20802377414563	120.65378900445766	121.39673105497772	122.13967310549778	122.88261515601783	124.21991084695394	124.665676077266	125.85438335809809	127.48885586924219	128.97473997028231	128.52897473997029	128.23179791976227	129.71768202080239	130.75780089153045	132.0950965824666	133.8781575037147	135.66121842496287	137.444279346211	136.99851411589896	136.99851411589896	137.74145616641903	139.22734026745914	139.82169390787519	140.56463595839523	141.60475482912332	142.94205052005944	143.38781575037146	145.76523031203564	147.10252600297179	148.5884101040119	148.5884101040119	148.43982169390787	148.88558692421992	151.11441307578011	151.70876671619612	151.70876671619612	152.00594353640415	154.08618127786033	155.12630014858843	156.16641901931649	156.76077265973254	157.35512630014861	157.80089153046063	157.94947994056463	158.6924219910847	159.13818722139672	159.43536404160477	158.98959881129272	159.73254086181279	161.06983655274888	161.51560178306093	162.10995542347698	162.25854383358097	164.04160475482914	165.23031203566123	



Brisbane

Electricity	29465	29556	29646	29738	29830	29921	30011	30103	30195	30286	30376	30468	30560	30651	30742	30834	30926	31017	31107	31199	31291	31382	31472	31564	31656	31747	31837	31929	32021	32112	32203	32295	32387	32478	32568	32660	32752	32843	32933	33025	33117	33208	33298	33390	33482	33573	33664	33756	33848	33939	34029	34121	34213	34304	34394	34486	34578	34669	34759	34851	34943	35034	35125	35217	35309	35400	35490	35582	35674	35765	35855	35947	36039	36130	36220	36312	36404	36495	36586	36678	36770	36861	36951	37043	37135	37226	37316	37408	37500	37591	37681	37773	37865	37956	38047	38139	38231	38322	38412	38504	38596	38687	38777	38869	38961	39052	39142	39234	39326	39417	39508	39600	39692	39783	39873	39965	40057	40148	40238	40330	40422	40513	40603	40695	40787	40878	40969	41061	41153	41244	41334	41426	41518	41609	41699	41791	41883	41974	42064	42156	42248	42339	42430	42522	42614	42705	42795	42887	42979	43070	41.995359628770302	44.547563805104403	44.547563805104403	44.547563805104403	49.419953596287705	51.740139211136892	51.740139211136892	54.060324825986086	62.180974477958237	62.180974477958237	62.180974477958237	62.180974477958237	69.141531322505799	69.141531322505799	69.141531322505799	70.76566125290023	78.422273781902547	78.422273781902547	78.422273781902547	79.814385150812058	86.078886310904863	86.078886310904863	87.470997679814388	88.863109048723885	88.863109048723885	88.863109048723885	90.023201856148489	91.183294663573079	91.183294663573079	91.183294663573079	92.343387470997669	93.503480278422273	93.503480278422273	93.503480278422273	93.503480278422273	93.503480278422273	93.503480278422273	93.503480278422273	93.503480278422273	93.503480278422273	93.503480278422273	93.503480278422273	96.287703016241295	96.287703016241295	96.287703016241295	96.287703016241295	97.215777262180964	98.375870069605568	98.375870069605568	98.375870069605568	98.607888631090475	99.071925754060331	99.071925754060331	99.071925754060331	99.303944315545237	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	112.99303944315547	112.99303944315547	112.99303944315547	112.99303944315547	116.70533642691414	116.70533642691414	116.70533642691414	116.70533642691414	120.41763341067283	120.41763341067283	120.41763341067283	120.41763341067283	125.52204176334108	125.52204176334108	125.52204176334108	125.52204176334108	128.77030162412993	128.77030162412993	128.77030162412993	128.77030162412993	132.01856148491879	133.64269141531321	135.26682134570765	135.26682134570765	138.97911832946633	138.97911832946633	138.97911832946633	138.97911832946633	154.98839907192576	154.98839907192576	154.98839907192576	154.98839907192576	167.98143851508121	167.98143851508121	167.98143851508121	167.98143851508121	193.96751740139209	193.96751740139209	193.96751740139209	193.96751740139209	219.25754060324826	219.25754060324826	219.25754060324826	219.25754060324826	232.01856148491879	232.01856148491879	232.01856148491879	232.01856148491879	263.10904872389796	263.10904872389796	263.10904872389796	263.10904872389796	312.76102088167056	312.76102088167056	312.76102088167056	312.76102088167056	323.43387470997681	323.43387470997681	323.43387470997681	323.43387470997681	328.07424593967517	328.07424593967517	328.07424593967517	328.07424593967517	338.51508120649652	338.51508120649652	338.51508120649652	338.51508120649652	350.58004640371229	350.3480278422274	CPI	29465	29556	29646	29738	29830	29921	30011	30103	30195	30286	30376	30468	30560	30651	30742	30834	30926	31017	31107	31199	31291	31382	31472	31564	31656	31747	31837	31929	32021	32112	32203	32295	32387	32478	32568	32660	32752	32843	32933	33025	33117	33208	33298	33390	33482	33573	33664	33756	33848	33939	34029	34121	34213	34304	34394	34486	34578	34669	34759	34851	34943	35034	35125	35217	35309	35400	35490	35582	35674	35765	35855	35947	36039	36130	36220	36312	36404	36495	36586	36678	36770	36861	36951	37043	37135	37226	37316	37408	37500	37591	37681	37773	37865	37956	38047	38139	38231	38322	38412	38504	38596	38687	38777	38869	38961	39052	39142	39234	39326	39417	39508	39600	39692	39783	39873	39965	40057	40148	40238	40330	40422	40513	40603	40695	40787	40878	40969	41061	41153	41244	41334	41426	41518	41609	41699	41791	41883	41974	42064	42156	42248	42339	42430	42522	42614	42705	42795	42887	42979	43070	39.398496240601503	40.300751879699249	41.203007518796994	42.255639097744364	43.308270676691727	44.962406015037594	46.015037593984964	46.616541353383454	48.120300751879697	49.774436090225564	50.977443609022558	51.578947368421048	52.781954887218049	53.834586466165412	53.984962406015036	54.436090225563916	55.18796992481203	55.789473684210535	56.541353383458649	57.593984962406012	59.097744360902247	60.150375939849624	61.65413533834586	62.255639097744364	63.909774436090231	65.563909774436098	66.917293233082702	67.819548872180462	68.721804511278194	70.075187969924812	71.278195488721806	72.631578947368411	73.68421052631578	75.037593984962399	76.090225563909769	77.89473684210526	79.398496240601503	80.751879699248121	81.954887218045116	83.157894736842096	83.609022556390983	85.714285714285708	86.015037593984971	86.015037593984971	86.31578947368422	87.218045112781951	87.368421052631589	87.067669172932327	86.917293233082702	87.969924812030072	88.721804511278194	89.172932330827052	89.323308270676691	89.624060150375939	90.075187969924812	90.676691729323295	91.578947368421055	92.481203007518801	94.135338345864668	95.037593984962413	95.939849624060145	96.541353383458656	97.293233082706777	97.89473684210526	98.045112781954884	98.195488721804509	98.79699248120302	98.496240601503757	98.195488721804509	98.79699248120302	99.097744360902269	99.548872180451127	99.699248120300737	100	99.84962406015039	100.15037593984961	100.90225563909773	100.90225563909773	102.10526315789474	102.70676691729324	106.76691729323309	107.06766917293234	107.96992481203007	109.02255639097744	109.17293233082705	110.5263157894737	111.57894736842107	112.33082706766918	113.23308270676691	113.83458646616542	115.33834586466165	115.33834586466165	116.54135338345866	117.29323308270676	118.34586466165413	118.94736842105263	119.3984962406015	120.30075187969925	121.35338345864662	121.9548872180451	122.70676691729324	123.75939849624061	124.81203007518798	127.06766917293233	128.12030075187971	127.96992481203007	128.57142857142858	130.37593984962405	131.57894736842107	132.93233082706769	134.73684210526315	136.99248120300751	138.94736842105263	138.64661654135341	138.94736842105263	139.69924812030078	141.65413533834587	142.10526315789474	143.15789473684211	144.21052631578948	145.71428571428572	146.46616541353384	148.27067669172931	149.77443609022555	150.22556390977445	149.9248120300752	150.22556390977445	151.12781954887217	152.78195488721803	153.23308270676691	153.38345864661653	154.13533834586465	156.09022556390977	157.29323308270676	158.19548872180451	159.09774436090225	160.15037593984962	160.45112781954887	160.45112781954887	161.50375939849624	162.55639097744361	163.15789473684211	163.15789473684211	163.90977443609023	164.9624060150376	165.71428571428572	166.1654135338346	166.91729323308272	167.51879699248121	168.8721804511278	



Hobart
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