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[bookmark: __RefHeading___Toc509404834]Executive Summary 
Japan’s electricity industry needs reform. Japanese consumers pay significantly higher prices than any other country in the developed world.[footnoteRef:2] If Japan’s industrial prices were reduced to match those of Italy, the next most expensive OECD country on a Purchasing Power Parity (PPP) basis,[footnoteRef:3] Japanese consumers would have saved more than $2.8 billion in 1997 alone. Electricity prices in Japan are 51% above the OECD average,[footnoteRef:4] imposing a real cost on Japanese industrial and residential consumers of roughly ¥4,500 billion per year.[footnoteRef:5] Table 1 compares Japan’s electricity prices with those of other OECD countries. [2:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 70 (based on 1997 data and historical exchange rates).]  [3:   The PPP avoids any distortion due to exchange rates and so enables realistic comparison of prices in different countries. It gives exchange rates that reflect the relative purchasing powers of different currencies. For example, the 1997 OECD PPP rate of ¥165 for US$1 means that a representative “basket” of goods that cost $100 in the US would have cost ¥16,500 in Japan. ]  [4:  In 1997 the OECD weighted average price of power, measured on a Purchasing Power Parity (PPP) basis to avoid exchange rate distortions, was $82.00/MWh, against a figure of $123.50/MWh for Japan.]  [5:  Japanese total consumption in 1997 was 659TWh. The difference between the Japanese and the OECD weighted average prices on a PPP basis gives a total difference of $27bn (using the OECD 1997 PPP rate of ¥165 for US$1).] 

[image: ]
Expensive land and a lack of significant indigenous fuel resources contribute to Japan’s high prices, but they are only partially responsible. Market and regulatory inefficiencies also play a significant part. Japanese power companies pay excessive prices for imported fuel and have little incentive to reduce these costs, because fuel costs are easily recovered from consumers. They do not take full advantage of differentiated electricity prices to promote efficient energy usage by consumers. Utilities in Japan do not currently have the right to “eminent domain,” which would allow the acquisition of property at market prices, significantly lowering the cost of construction. Finally, Japan’s power market is distorted by inefficient regulations such as the requirement that gas turbines be disassembled completely every 30 months, a practice that is inconsistent with manufacturers’ recommendations.[footnoteRef:6]  [6:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 70-71.] 

Market liberalisation is necessary to solve Japan’s problems. Competition would provide direct financial incentives for power companies to allocate resources more efficiently, and to send efficient pricing signals to consumers. Power companies would be motivated to minimise the costs of generating and transmitting power, and to implement pricing policies that efficiently shift consumption to those times when electricity generation costs are lowest. Competition would also motivate power companies to work with government officials to change inefficient regulations. International experience confirms that market liberalisation leads to significant efficiency gains.
Although a large proportion of demand is currently able to choose suppliers,[footnoteRef:7] there are few signs of active competition. Few customers have switched suppliers, and incumbents have refused to participate in tenders that would involve competition outside their traditional service territories. Prices have not changed significantly. In contrast, industrial consumers in Europe have enjoyed large price reductions following market liberalisation,[footnoteRef:8] most dramatically in Germany.[footnoteRef:9] [7:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 87. At present customers representing 28% of total demand are theoretically free to choose supplier.]  [8:  A recent EC paper (DG Tren, Communication: Completing the internal energy market, 15.3.2000) notes price reductions since liberalization of 35% in the UK, 20% in Finland, 15% in Sweden and 25% in Germany. It further notes that prior to liberalization prices in Finland and Sweden were already among the lowest in the EU.]  [9:  German industrial power prices fell 26% between April 1998, when market liberalisation was introduced, and January 2000 according to the Dow Jones and VIK (Association of the German Power Industry) Electricity Price Index. Press Reports indicate that some customers experienced as much as a 60% price reduction in the year following market liberalisation. (Edmund Andrews, “In Germany, Radical Power Deregulation Benefits Households”, New York Times, October 28, 1999). ] 

Our analysis suggests that the lack of competition in Japan is due to the highly concentrated ownership of generating capacity. The transmission links between service territories are too small to permit effective competition. Each service territory remains a distinct geographic market, in which the incumbent enjoys extraordinary market power. Prospective competitors face substantial barriers to entering the market. Other aspects of the power industry, including the history of co-operation among the power companies and conservative use of transmission capacity for economic exchanges, contribute further to the lack of effective competition. Against this background the current reform of the “economic exchange system” to permit the participation of third-parties is too minor to produce any significant change. 
Proposed Reform Package for Japan
The Japanese Government can best meet its goals with a comprehensive and radical set of reforms that simultaneously creates genuine competition and promotes other key public policy goals. We provide specific proposals for increased competition in the power industry. We recommend that the Japanese government adopt target levels of competition for specific future dates, and use our proposals as a basis for designing a reform program that can achieve those targets.
Our proposals also include measures to support the key public policy goals of reliability, energy security and environmental protection, including mechanisms that promote reliability, allow nuclear power targets to be met at least cost, and facilitate compliance with Japan’s Kyoto undertakings. Any reform program promulgated by the government should include these measures. While opponents of competition may warn that it threatens reliability or other public policy goals, experience from deregulated power markets round the world shows that competition within the appropriate regulatory framework can provide superior achievements in these important areas. 
We specifically distinguish our proposals from the regulatory approach adopted in California, which contributed significantly to the reliability problems that have attracted considerable publicity. Problems in California are not a consequence of liberalisation. Liberalised power markets can be found in the United Kingdom, Scandinavia, New Zealand, Australia and Latin America, and none has shared the California experience, which reflects a unique combination of market circumstances and egregious policy errors.
Our proposals include:
1. Measures to promote competition and reduce market concentration:
· Within the next year, require incumbent generators to auction off capacity and power commitments that would allow entrants to serve the market as if they owned generating assets directly. We call these contracts “virtual independent power producers” or  “VIPP”s.
· De-merge the generation assets of each incumbent into a number of new companies, without requiring the transfer of ownership from existing shareholders.
· De-merge the transmission, distribution, and retail supply businesses of incumbents into different businesses, to ensure full competitive neutrality with respect to these functions.
· Privatise Electric Power Development Company’s (EPDC’s) generating assets by splitting them into separate businesses and selling them to entrants.
· Prevent incumbents from building new capacity in their existing service territories, unless they can demonstrate a threat to reliability.
· Initiate a review of technical and regulatory barriers to the construction of new power plants and Liquefied Natural Gas (LNG) facilities.
· Liberalise the natural gas industry to facilitate the construction of new gas-fired power plants by entrants.
2. Open the market by increasing the number of eligible customers to 100% as soon as is feasible.
3. Establish a national power pool combined with bilateral financial trading,[footnoteRef:10] with rules that effectively grant transmission access and ancillary services to incumbents and entrants on non-discriminatory terms. Our recommended pool would also have specific characteristics to address the problem of limited interconnections between service territories. Although in a mature competitive market there is little reason to favour or disfavour a power pool, our proposal has specific advantages as a means of fostering competition in a liberalising Japanese market. [10:  Under our proposal participants would be allowed to engage in bilateral financial trades that effectively hedge against exposure to pool price risk, as occurs in the United Kingdom and Scandinavia. This differs fundamentally from the approach taken in California, where the pool is obligatory in the sense that incumbents are obliged to rely exclusively on the pool without being allowed to hedge their risks through bilateral financial contracts. Under no circumstances do we recommend that Japan should copy this approach.] 

4. Establish a regulator, independent from the industry and with a specific charter to promote efficient competition.
5. Undertake measures to minimise the costs associated with nuclear power. We recommend a non-discriminatory auction of nuclear licences that would allow entrants to participate, and would allow incumbents to build nuclear power plants in each other’s service territories. If this is infeasible, we recommend the use of tenders for plant construction and transparently applied performance-based regulation to minimise operating costs.
6. Develop a program for domestic trading of carbon permits, to achieve the government’s Kyoto commitments at minimum cost.
7. Incumbents who are willing to sell off potentially stranded assets should become eligible for stranded asset recovery. We recommend a recovery mechanism that prevents excess recovery and avoids any distortion of competition.
8. Avoid unnecessary measures that would purport to enhance reliability while distorting or inhibiting competition. If specific reliability measures are deemed necessary, they should be competitively neutral and interfere with market forces as little as possible. We recommend either government tenders for capacity, or a regulated reserve requirement.
Figure 1 shows a timeline for implementing these reforms.
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Our reform proposals are based on economic analysis of the Japanese market, and draw on experience of liberalised markets around the world. It is important to stress that the reforms are designed to address specific features of the Japanese market:
· We propose a pool for Japan because we see particular advantages to the arrangement in the Japanese context in the short-to-medium term. A pool introduces a degree of automatic competition, since every bid is automatically available to every consumer, and therefore will help to overcome any unwillingness to compete among traditionally friendly incumbent utilities. 
· We focus on mechanisms such as VIPPs and privatisation of EPDC because we understand that forcing divestiture of assets by the utilities may be very difficult in Japan.
· We recognise the potential sensitivity to “stranded costs” in Japan.
· We discuss at length the issue of energy security, which is of particular importance in the Japanese context.
· Our reforms include measures to help achieve Japan’s environmental protection goals.


[bookmark: __RefHeading___Toc509404835]The Need for Competition
If Japan’s industrial prices were reduced to match those of Italy, the next most expensive OECD country on a Purchasing Power Parity (PPP) basis,[footnoteRef:11] Japanese consumers would have saved more than $2.8 billion in 1997 alone. Table 1 shows 1997 power prices for Japan and a number of other OECD countries, measured in PPP terms. It confirms that even without exchange rate distortions, Japanese power prices are extremely high. Even modest improvements in the industry relative to world standards could produce substantial savings. [11:   The PPP avoids any distortion due to exchange rates and so enables realistic comparison of prices in different countries. It gives exchange rates that reflect the relative purchasing powers of different currencies. For example, the 1997 OECD PPP rate of ¥165 for US$1 means that a representative “basket” of goods that cost $100 in the US would have cost ¥16,500 in Japan.] 
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Several Japan-specific factors contribute to these high prices, including expensive land and a lack of indigenous fuel resources, but they alone do not explain Japan’s high costs. Electricity prices in Japan are also elevated by inefficiencies in Japan’s market and regulatory structures:
1. Utilities currently pay unnecessarily high prices for fuel and have little incentive to reduce these costs. Taxes, custom duties, and long-term contracts incorporating fuel price premiums all contribute to the high cost of fuel.[footnoteRef:12] As regulated utilities the incumbents can pass through fuel costs, and therefore have little incentive to reduce fuel costs by bargaining effectively or seeking alternative sources. [12:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 70.] 

2. Incumbents do not utilise transmission capacity efficiently. The same ability to pass-through costs removes any incentive for inter-utility trades that could reduce generation costs.[footnoteRef:13] We understand that a significant part of the limited inter-utility transmission capacity is reserved for emergency use only, further limiting transactions between the regional markets and preventing optimal use of all available capacity.[footnoteRef:14]  [13:  In 1996-97, about 1% of the total energy exchanged between regions was a result of economic transfers. [CITE]]  [14:  Cite. Part of the emergency capacity could be released on an interruptible basis without threatening system security. The Italian regulator has recently required release on an interruptible basis of interconnector capacity reserved for emergency use (EU Energy 3, 2 March 2001, p.7).] 

3. The utilities must comply with excessive and inefficient regulations, such as the requirement to disassemble natural gas turbines every 30 months, which is inconsistent with the manufacturers’ recommendations and not practised elsewhere.[footnoteRef:15] Other inefficient regulations include the prohibition on loading LNG at night, which restricts the amount of natural gas that can enter the market.[footnoteRef:16] [15:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 70-71. In October 1999, the Japanese Government formed an Energy Safety Committee to review these regulations and to institute new regulations that would rely more on self-governance rather than government involvement. However, depending on the size of the unit, regular inspections and/or disassembly for gas turbines are still required every two to three years. Operators can extend the inspection periods through direct application to the Ministry.]  [16:   Japan’s Law on Harbour Regulations, Article 6 “Restriction on Port Entry at Night” restricts ships from entering port from sundown to sunup.] 

4. Utilities have poor incentives to implement mechanisms such as interruptible service and time-of-use pricing that can reduce peak loads and therefore lower the industry’s capacity requirements and associated capital costs.[footnoteRef:17] [17:  For a critique of the use of such policies in Japan see IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 85.] 

Competition is necessary to address these market inefficiencies and reduce electricity prices. Competition creates incentives for the optimal use of resources, which reduces costs. Experience in other countries has shown that capacity availability tends to increase and operating costs decline as a result of market liberalisation. For example, in the US the average availability of coal plants improved by 5% and the operating costs for new coal plants declined by 50% in anticipation of competition. Similarly, in the UK, the availability of National Power’s power stations improved by 3% in the five years following privatisation. In New Zealand, operating costs declined by 13% during the five years following privatisation. [footnoteRef:18]  [18:  IEA, Electricity Reform, Power Generation Costs and Investment, p. 29 and 38.] 

Competition in supply also drives utilities to design innovative tariffs that send appropriate price signals to customers, thereby reducing costs and increasing efficiency. It also provides incentives for Japanese power companies to work with local and national authorities to create more efficient regulations that achieve the same environmental goals at lower overall cost. At present, incumbents have no incentive to lobby against inefficient administrative or regulatory requirements, because they can pass all compliance costs through to their customers.
Finally and most importantly, deregulation of the power market need not threaten Japan’s other energy policy goals: reliability of electricity supplies in the short-term, energy security in the long-term, and environmental protection. A properly designed system can accommodate, and in many cases, further these goals within a liberalised market framework.
[bookmark: __RefHeading___Toc509404836]Existing Reforms are Not Sufficient
Electricity customers in Japan have yet to see any significant changes resulting from liberalisation measures introduced to date. In Europe industrial consumers have enjoyed large price reductions following market liberalisation,[footnoteRef:19] most dramatically in Germany.[footnoteRef:20] In contrast, Japanese customers continue to pay extremely high electricity prices. Prices remain high because competition is not yet effective. Incumbents often appear unwilling to submit bids for new customers outside their service territories, and consequently there is little sign of consumers actively switching to new suppliers.[footnoteRef:21] [19:  A recent EC paper (DG Tren, Communication: Completing the internal energy market, 15.3.2000) notes price reductions since liberalization of 35% in the UK, 20% in Finland, 15% in Sweden and 25% in Germany. It further notes that prior to liberalization prices in Finland and Sweden were already among the lowest in the EU.]  [20:  German industrial power prices fell 26% between April 1998, when market liberalisation was introduced, and January 2000 according to the Dow Jones and VIK (Association of the German Power Industry) Electricity Price Index. Press Reports indicate that some customers experienced as much as a 60% price reduction in the year following market liberalisation. (Edmund Andrews, “In Germany, Radical Power Deregulation Benefits Households”, New York Times, October 28, 1999). ]  [21:   As of March 2001, there had been about 25 open tenders but only one instance where an utility applied for a tender in another utility’s territory. Tokyo Electric bid for the MITI Tender, which closed on August 10, 2000, but was placed third after Diamond Power and Tokyo Electric, the incumbent utility. ] 

[bookmark: __RefHeading___Toc509404837]Factors Inhibiting Competition
Competition in Japan’s electricity market is currently hindered by three factors:
1. Japan’s regional electricity markets are extremely concentrated, especially given the lack of transmission capacity between the areas. 
2. Specific market features deter incumbents from competing vigorously with each other.
3. Substantial barriers deter entrants.
Concentration
We have calculated the Herfindahl-Hirschman Index (HHI)[footnoteRef:22] in each of Japan’s regional electricity markets. Our analysis shows that these markets are highly concentrated, even using extremely conservative assumptions about potential competition. Table 2 shows HHIs calculated assuming that: [22:  The HHI is a quantitative measure used by economists to analyse market concentration. It is described in more detail in Appendix 1.] 

· The competing suppliers in each market include the incumbent utility, Electric Power Development Company (EPDC), Japan Atomic Power Company (JAPC);
· The total available transmission capacity that can enter each market is a source of aggressive competition;
· 20% of the self-generation capacity in each market is used to supply power to consumers (other than the owners of the capacity) in direct competition with the incumbent utilities.
Under these assumptions, the lowest HHI for any of the regions is 3,300. All the HHIs are substantially higher than accepted measures of market concentration, which tend to be 2,000 or less. Professor Littlechild, the former UK electricity regulator, has cited an HHI of 1,750[footnoteRef:23] as marking the difference between a moderately and highly concentrated market while the U.S. Department of Justice considers markets with HHIs of 1,800 points or more to be highly concentrated. Even in the least concentrated of all areas, Shikoku, the conservatively estimated HHI exceeds the United States Department of Justice standard by approximately 85%. [23:  Littlechild, S.C., “Competition and Change”, Wilson Campbell Memorial Lecture, 10 March, 1997.] 

International standards concerning HHIs are backed by international experience in liberalised electricity markets. For example, HHIs of less than 4,000 in England & Wales have been associated with a prolonged history of market power abuse that cost consumers in excess of £700 million per year,[footnoteRef:24] that provoked nine years of published complaints by the regulator concerning abuse,[footnoteRef:25] that resulted in numerous articles by economists confirming market power problems,[footnoteRef:26] and that ultimately prompted the forced sale of power plants by incumbents to reduce their size dramatically. [24:  Brealey RA and Lapuerta C, “A Report on Generator Market Power in the Electricity Market of England and Wales,” (Nov. 1997), Volume I, p.15 (cited in Utility Week, “Generators Cost Consumers £700m” Vol. 8, No. 9 (6 Mar. 1998), p. 3). Also cited by Ofgem, “Report on Pool Price Increases in Winter 1997/98,” (June 1998).]  [25:  Nine years of Ofgem reports documenting the presence of market power in the England and Wales electricity pool from 1991.  “Report on Pool Price Inquiry,” (1991) (“There is no doubt that the two major generators have recently been able to increase Pool prices significantly”). “Review of Pool Prices,” (1992) (“National Power and Powergen together have market power, and excercised it in a significant way”). “Pool Price Statement,” (1993) (“When both generators wish to increase Pool prices, they can do so, and by significant amounts”). “Decision on a Monopolies and Mergers Commission Reference,” (1994) (“Experience to date suggests that the present extent of competition is not significant to restrain National Power and Powergen if they wish to increase prices”). “Generators’ Pool Price Undertaking 1994/5,” (1995) (The dominant generators manipulation of Pool prices in January 1995 provided “further clear evidence of [their] market power”). “Report on Pool Price Increases 1997,” (1997/8) (“The ability of the two major generators to prevent… falls in generation prices… and indeed to increase SMP, demonstrates an unacceptable extent of market power, which is being exercised at the expense of customers…”). “Pool Price – Consultation,” (1998/9) (“Many generators have demonstrated the ease with which they can change strategies to create high or unstable prices…a complex pattern of abuse that is difficult for most customers to detect, let alone understand”). “Rises in Pool Prices – Decision Document,” (1999) (“The present detailed investigation into Pool prices in Summer 1999, the third investigation in three years, provides more evidence of the ability and willingness of certain generators to exercise their market power”).]  [26:  Newbery, “Power Markets and Market Power,” The Energy Journal, Vol. 16, No. 3 (1995), p. 39-66. Helm and Powell, “Pool Prices, Contracts and Regulation in the British Electricity Supply Industry,” Fiscal Studies, No. 13 (Feb. 1992), p. 89-105, at 96. Von der Fehr, and Harbord, “Spot Market Competition in the UK Electricity Industry,” The Economic Journal (May 1993), p. 531-546. Gray, Helm and Powell, “Competition versus Regulation in British Generation,” in (ed.) McKerron and Pearson, “The British Energy Experience: A Lesson or a Warning?” (London: Imperial College Press) (1996), p. 216. Wolfram, “Measuring Duopoly Power in the British Electricity Spot Market,” The American Economic Review, (Sept. 1999), p. 805-826.] 

In 1996 the generation sector in New Zealand had an HHI of approximately 5,400, similar to many of the regional markets in Japan. An affiliate of the largest company, ECNZ, explicitly acknowledged its market power in published statements.[footnoteRef:27] the market power problems were so severe that within two years the government forced the break-up of the largest generator, ECNZ, into three different companies. [27:  The affiliate acknowledged that ECNZ had “the ability to hold prices by withdrawing [plant] from the market.” (Infratil Update, Infrastructure and Utilities NZ Ltd, March 1998, p. 2)] 

Appendix 1 describes HHIs, international standards, and our analysis in more detail. 
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Specific Market Features
Liberalised electricity markets often inherit characteristics that hinder effective competition among incumbents. Such characteristics exist in Japan, including vertical integration in separate geographic territories and a history of commercial agreements among power companies. In Appendix 2 we discuss market characteristics that can limit competition.
Barriers to Entry
Entry barriers in Japan include significant investment and construction costs, inflexible transmission access, and difficulties in buying power from self-generators. The current third-party access regime deters entry because it does not provide entrants a comparable flexibility to incumbents. Transmission access is granted on a point-to-point basis, and although changing points is permitted, requests can be subject to significant delay if the incumbent insists on conducting a loop flow study before accepting modifications. Third-parties are therefore prevented from flexibly changing entry or exit points on short notice. The requirement for annual contracts imposes additional restrictions on entrants, as do the requirements to buy expensive back-up and load following services.[footnoteRef:28] [28:   [CITE].] 

Self-generators rely on the incumbent for ancillary services such as back-up power in case of unforeseen outages. They may be concerned about any potential deterioration in their relationship with the incumbent, especially if they and the incumbent share other commercial relationships. Such concerns may deter self-generators from selling excess capacity to entrants.
[bookmark: __RefHeading___Toc509404838]Inadequacy of Current Reforms
Japanese authorities cannot expect the reform of the current “economic exchange system” to change the situation significantly. Because each regional market is highly concentrated, incumbents do not fear competition for customers in their own territories. Therefore, incumbents have little incentive to maximise exchange opportunities outside their regions. Even if incumbents sought to maximise such opportunities, exchanges would have little impact on competition due to the limited transmission capacity between regions. Furthermore, the exchange system does not permit firm transactions, and the requirement to own physical assets deters entry unnecessarily. Little competition can be expected until more profound reforms are adopted.
[bookmark: __RefHeading___Toc509404839]Measures for Promoting Competition
As we indicated above, the concentration of generation capacity in Japan significantly exceeds levels that have been associated with market power problems internationally. We recommend that the Japanese government adopt target levels of competition for specific future dates, including a long-term target to reduce the HHI in each regional territory from current levels to international standards of 2,000 or below. 
Below we propose a series of measures to increase the competitiveness of Japan’s electricity market include auctions of capacity by incumbents pending a “de-merger” program, the privatisation of EPDC assets, limits on capacity expansion by incumbents in their territories, and measures for facilitating entry. We recommend that the government use our proposals as a basis for designing a reform program to achieve its target levels of competition. 
Any reform program adopted in Japan should combine the promotion of competition with measures to support the key public policy goals of reliability, energy security and environmental protection. In subsequent sections of this paper we propose such measures, including mechanisms that promote reliability, allow nuclear power targets to be met at least cost, and facilitate compliance with Japan’s Kyoto undertakings.
[bookmark: __RefHeading___Toc509404840]VIPP Auctions
The Japanese Government could achieve its reduced concentration targets by requiring all incumbents to sell their generation assets. However, we understand the reluctance within Japan to require divestiture, which is viewed as undermining private property rights. Some European governments have demonstrated a similar reluctance to divest. In France and Ireland serious market power problems are being addressed without requiring divestiture through “Virtual Independent Power Producer” (“VIPP”) auctions. In addition to avoiding forced divestiture, VIPP auctions can be implemented quickly. We recommend that the Japanese government implement a VIPP auction within the next year, as a first step in enhancing market competition. 
A VIPP auction provides capacity to independent parties without transferring ownership of the incumbent’s generation assets. Figure 2 outlines the steps involved.
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1. The incumbent auctions a fixed quantity of “virtual” capacity contracts that include pre-specified energy prices, or pre-specified price indices, for delivering power to one or more designated points.
2. Independent suppliers bid into the VIPP auction.[footnoteRef:29] [29:  Typically a bid would indicate willingness to pay (for example) 10 million ¥/MW/yr for up to 50MW/yr, and 8 million ¥/MW/yr for up to an additional 30MW/yr. ] 

3. Capacity is awarded to the highest bidders until all of the capacity is assigned. Winning bidders pay the VIPP capacity price per MW of capacity that they have purchased, as determined by the type of auction (for example, the auction may be a “uniform price” or “pay-as-bid” auction). 
4. Finally, the winning bidders have the right to buy energy from the incumbent at the fixed or indexed energy prices as determined before the auction. The winning bidders can re-sell this energy to other power companies, or deliver it directly to end-users.
Appendix 3 provides more details on the VIPP auctions recently announced/implemented in France and Ireland.
[bookmark: __RefHeading___Toc509404841]Horizontal and Vertical De-merger of Generation
In this and the next section we describe a complete program of “unbundling” that would fully separate the different functions (generation, transmission, distribution and supply) of the incumbent utilities. Figure 3 illustrates the process we recommend: first, complete vertical and horizontal separation of generation,[footnoteRef:30] followed later by vertical separation of transmission, distribution and supply. [30:  For illustrative purposes, Figure 3 shows generation separated into five separate companies. The actual number chosen should depend on the concentration targets set by the government as well as a full analysis of each regional market.] 
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We recommend that separation take place via de-merger, to avoid any forced transfer of ownership. De-merger involves dividing and allocating generation, transmission, and distribution assets to separate companies. The employees, management, accounts, and legal relationships of the companies are separated. After de-merger, the shareholders of an incumbent power company own separate sets of shares: one set for each of the “de-merged” companies. Ownership of all de-merged companies remains initially with the existing owners. However, the de-merger permits separate trades of stock for each of the companies involved. Ownership can therefore diffuse over time from voluntary purchases and sales of stock. 
The Need for De-merger of Generation
Our proposal implies both horizontal and vertical de-merging of generation. Horizontal de-merging refers to the separation and allocation of generation assets to new companies while vertical de-merging involves the separation of ownership of generation from that of transmission, distribution, and retail supply.
Horizontal de-merger of generation will significantly reduce market concentration in Japan’s regional markets. While the VIPP auction reduces concentration by allowing entrants immediate access to existing capacity, it is not an adequate long-term solution. The VIPP mechanism does not allow entrants to make important operational decisions such as the addition or retirement of units, or the purchase of fuel. De-merger is a more profound reform that approximates the competitive impact of divestiture, while avoiding the forced transfer of ownership.
 Vertical de-merger of generation from transmission achieves two goals. First, it prevents potential discrimination against entrants, encouraging new entry and increasing competition. Second, it prevents potential manipulation (short and long term) of transmission constraints to raise prices. Vertically-integrated owners of generation have a natural incentive to use their control of transmission assets to deter entry by potential competitors. Excessive charges for third party access (“wheeling”) represent only one of the many potential forms of abuse. Experience in Europe and the United States confirms the difficulty of identifying and preventing transmission abuse, despite the best efforts of dedicated regulators.[footnoteRef:31] European and US regulators have increasingly recognised the need for strict separation of transmission from other activities, to prevent such abuse. [31:  We have documented problems of discrimination by vertically-integrated incumbents in German power markets (“Transmission Access in Germany Compared to Other Transmission Markets” February 1999. See also “Netzzugang in Deutschland - ein Ländervergleich (Tiel I & II)”, C. Lapuerta, W. Pfaffenberger and J. Pfeifenberger, Energiewirtschaft, March/April 1999). We have also documented similar problems in the EU’s major gas markets (“Third-Party Access to Natural Gas Networks in the EU,” March 2001). In FERC’s RTO Final Rule, 18 CFR Part 35, Docket No. RM99-2-000, Order No. 2000, December 20, 1999, it recognised that “instances of actual [transmission] discrimination may be undetectable in a non-transparent market and, in any event, it is often hard to determine, on an after-the-fact basis, whether an action was motivated by an intent to favour affiliates or simply reflected the impartial application of operating or technical requirement.” (p. 38). ] 

Later in this paper we recommend a pool mechanism that could mitigate the potential for discrimination by requiring transmission operators to ensure despatch based on the pool rules and bids received (or compensate accordingly). However, even if this mechanism works perfectly in preventing discrimination it cannot address the second problem: manipulation of constraints to raise prices. For example, a vertically-integrated transmission operator might avoid capacity expansion because congestion led to higher pool prices in its area. This would not entail discrimination, since it would benefit all owners of generation, but would clearly be an anti-competitive abuse.
Our recommendation would also separate generation from distribution and retail supply. Separating generation from distribution is advantageous because continued integration presents similar problems to those discussed above in relation to transmission, for customers that take power from the distribution system rather than connecting directly to the high-voltage network. Separating generation from retail supply is desirable because continued integration can impede competition by preventing supply businesses from approaching the purchase of power with competitive neutrality. First, established suppliers tend to favour their generation affiliates over equally efficient third-parties, especially if they continue to have to supply a significant number of captive customers and can pass on their generation costs. Second, vertical integration impedes the emergence of a liquid market that would provide useful market signals to potential entrants. In vertically-integrated industries, incumbent supply businesses effectively purchase electricity from their generation affiliates, without yielding any transparent information about market prices or value.
Ownership Separation
We recommend ownership separation rather than less radical measures such as accounting, management or legal unbundling. We understand that it may be difficult to impose ownership separation in Japan, even though de-merger of assets avoids any forced transfer of ownership rights. However, ownership separation provides the most complete and irreversible guarantee of non-discrimination. It is therefore most likely to promote competition and to foster entry.
The example of the United Kingdom gas industry provides striking evidence of the benefits of ownership unbundling. The national gas utility British Gas was privatised as a vertically integrated company, and discrimination against third-party shippers was commonplace in its early years. Such abuse has ended following the vertical demerger that created Transco as a separately owned transmission company.[footnoteRef:32] The electricity industry in the United Kingdom enjoys the same benefits of non-discrimination, because of the complete separation of the transmission grid.[footnoteRef:33] Both industries have seen large-scale successful entry under the regime of separately owned transmission.  [32:  In 1997 British Gas split into two separate companies with no cross-shareholdings: a supply company (Centrica) and a transmission company (BG Transco). For an account of discriminatory behavior by British Gas prior to the split see C. Lapuerta and B. Moselle, “Network Industries, Third Party Access and Competition Law in the European Union”, Northwestern Journal of International Law and Business, Spring 1999, Vol. 19, Number 3, p. 467.]  [33:  In the United Kingdom, transmission ownership and operation were separated from the generation and retail business in 1990. Today, the National Grid Company (NGC) is solely responsible for operating the transmission gird and its rates are regulated according to performance-based regulation (PBR). Most importantly, NGC is prohibited from owning or operating any generation or distribution assets and cannot be owned by any other market participant.] 

Alternatives to De-merger
It will be difficult to promote effective competition without significant horizontal and vertical demerger of generation. However, if such measures cannot be implemented then we recommend an alternative program comprising:
· Continued use of VIPPs to provide competition in generation.
· Any feasible measures to reduce concentration of ownership of generation in each regional market (including the measures discussed below relating to privatisation, restraints on capacity expansion by incumbents, and incentives for divestiture to qualify for stranded cost recovery).
· Strict management and legal unbundling of transmission.
We specifically recommend against relying on accounting separation to provide non-discriminatory access to transmission. Experience to date in Japan and elsewhere shows that it is unlikely to be fully effective in preventing discrimination. The European Commission has recently acknowledged that the requirement for account unbundling in the 1998 Gas Directive is inadequate to prevent discrimination, and has proposed strengthening it to a requirement for strict management and legal unbundling. While account unbundling may prevent the most obvious forms of discrimination in tariff-setting, it cannot prevent other forms of abuse. Discrimination can occur on many dimensions other than transmission charges, including the nature and flexibility of the services offered, the allocation of capacity, and the provision and pricing of ancillary services.
If ownership separation is not feasible we therefore recommend that the Japanese government strengthen current unbundling requirements to require strict legal and management unbundling. Transmission management should be performed by separate staff in a legally separate firm, located in separate facilities. The pay and promotion of transmission managers should be determined by objective criteria relating to their management of the transmission system and independent of the performance of the rest of the firm. The firm should institute a compliance program to ensure genuine separation of control and respect for commercially confidential information.
A requirement for legal and management unbundling is consistent with regulatory practice in Europe and the US. As mentioned above, the recently proposed amendments to the EU Gas Directive would replace account unbundling with a requirement for strict management and legal unbundling, with similar requirements to our own recommendations above. Regulators in the United States have required a similar form of separation by setting up “Regional Transmission Operators” (“RTOs”). RTOs are responsible for operating and controlling the transmission grid, must operate independently from the market participants, and are subject to regulated rates. However, RTOs are not linked to the ownership of transmission assets. They operate the transmission assets on behalf of incumbents, who retain ownership.
[bookmark: __RefHeading___Toc509404842]Vertical De-merger of Transmission, Distribution and Retail Supply
As the final stage in the process shown in Figure 3 we recommend de-merger of transmission, distribution and retail supply into separate businesses. Complete ownership separation of transmission and distribution from retail supply provides the best possible guarantee of non-discriminatory access. A vertically integrated retail supplier may be able to discriminate against competing entrants, just as vertically integrated generators can do in the wholesale market. Competition in the market for smaller customers not only provides benefits to those customers themselves, but also improves the functioning of the wholesale market by promoting greater liquidity and efficiency in a variety of ways.[footnoteRef:34] [34:  For a detailed analysis of the direct and indirect benefits of retail competition, including its impact on the wholesale market, see a recent paper by the former UK electricity regulator Professor Stephen Littlechild (S.C. Littlechild, “Why we need electricity retailers: A reply to Joskow on wholesale spot price pass-through”, University of Cambridge Department of Applied Economics WP 8, August 2000).] 

Strict separation of retail supply from distribution and/or transmission is consistent with regulatory practice in many jurisdictions, including Norway, New Zealand, the United Kingdom and parts of the United States. In the UK the transmission company cannot engage in distribution or supply (or generation). The UK regulator has required accounting separation between distribution and supply businesses, and increasingly requires additional forms of management separation. Recently some firms have voluntarily chosen ownership separation, reflecting the fundamentally different nature of the distribution and retail supply businesses.
Finally, we suggest that the government consider vertical demerger of transmission from distribution, and encourage the formation of a single national transmission company out of the transmission assets sold off by the utilities. This company could also purchase the transmission assets of the Electric Power Development Company (EPDC) to give it unified control of the Japanese high-voltage grid, allowing for efficient operation of the system.
As in the previous section, we recommend that where de-merger is infeasible the government should require strict legal and management unbundling, rather than relying on account unbundling.
[bookmark: __RefHeading___Toc509404843]Privatisation of EPDC Assets
The Electric Power Development Company (EPDC) owns and operates hydro, coal-fired, and geothermal generating stations and sells all of its power at cost to the regional utilities. In order to promote competition and facilitate entry in generation, we recommend that the Japanese Government privatise EPDC’s assets. Each station should be sold separately and incumbents should be barred from purchasing any portion of EPDC. This will encourage potential entrants to participate in the privatisation, maximise the number of new market participants in Japan’s electricity market, and reduce the market concentration of Japan’s regional electricity markets. The Japanese Government may also want to consider related measures to promote entry in generation. Such measures might include divesting JAPC and promoting the privatisation or leasing of municipally-owned hydro assets.
[bookmark: __RefHeading___Toc509404844]Limiting Capacity Expansion by Incumbents
We recommend that the Japanese Government implement a “no net additions” rule that would require incumbents to divest existing capacity in return for adding new capacity. With a “no net additions” rule, incumbents could only build as much capacity as they either retired or sold to third-parties. Every MW of additional demand in an area would be met by entrants. Of course, under some circumstances, incumbents might claim that third-parties were not planning on sufficient capacity additions to serve demand. Reliability concerns could justify legitimate exceptions to the rule. We recommend that incumbents be allowed to expand their total available capacity in an area if it is proven necessary for reliability reasons.
[bookmark: __RefHeading___Toc509404845]Review of Technical Regulations
Several regulations deter entry into Japan’s generation market. Modifying the regulations will be a complex task. We recommend that this year the Government launch a study to review regulations that affect entry, and develop recommendations for possible reform to encourage additional competition. We specifically recommend inclusion of the following two subjects:
1. Significant investment and construction costs: Building new generation in Japan is complicated by the lack of available sites, strict certification processes, and high operating standards.[footnoteRef:35] We recognise that some of these barriers are related to Japan’s shortage of land and high risk of earthquakes and must remain in place. However, we recommend that the government review regulatory barriers concerning site approvals and operating standards, to see whether any of these regulations impede new entry unnecessarily. [35:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, Figure 20, p. 70.] 

2. Eminent domain: Currently neither incumbents nor entrants can secure the right to “eminent domain” for new power stations in Japan.[footnoteRef:36] This can lead to significant delays and increased costs for the construction of new capacity. We recommend that the government review the possibility of granting new power station projects the entitlement to acquire sites at fair market prices. [36:  We understand that the Land, Infrastructure and Transport Ministry has recently compiled a draft bill to expedite expropriations of land for dams, roads, and other public projects.] 

[bookmark: __RefHeading___Toc509404846]Liberalisation of the Natural Gas Industry
We recommend liberalising the natural gas industry to facilitate the construction of new gas-fired power plants by entrants, and by incumbents in each other’s service territories.
Japanese authorities have recently adopted third-party access to natural gas pipeline infrastructure. However, the access regime has not yet developed fully. An independent regulator of the natural gas industry does not yet exist, and there are no legal or regulatory provisions that would ensure transparent derivation of third-party tariffs from underlying costs. Further development of the third-party access regime is important for competition in the electricity industry.
A comprehensive analysis of the natural gas industry in Japan is beyond the scope of this paper. However, we believe that two specific developments are critical and should be pursued by Japanese authorities in the next two years:
1. Third-parties must have regulated access to LNG facilities. 
2. Incumbents should be obligated to expand the capacity of pipelines or LNG facilities if entrants are willing to pay for them. 
Allowing third-party access to LNG facilities on a non-discriminatory is beneficial in two ways. First, it would maximise the utilisation of existing assets. Japanese ratepayers currently bear the costs for these regulated assets. The incremental revenues from third-party access would offer the possibility of rate reductions to Japanese consumers.
Second, regulated access to LNG facilities would significantly reduce barriers to the construction of new gas-fired plant by entrants. Although negotiated access is theoretically possible, in the absence of regulated access entrants building new gas-fired power plants would likely have to construct LNG terminals. This need increases the lead time before a power plant could commence operations. To construct a combined-cycle gas turbine could in principle take as little as eighteen months, while a LNG terminal can take three years. Moreover, the requirement to build a new LNG terminal may unnecessarily restrict the available sites for a new power plant, and would naturally complicate the process of securing regulatory approval. Finally, full use of an efficiently-sized LNG terminal requires an extremely large power plant. A size ranging from 350MW to 450MW is now common for efficient CCGTs. However, to utilise fully a new LNG terminal might require a CCGT significantly larger than 1,000 MW. There are few CCGTs in the world of this size. In the absence of third-party access, construction of such a large CCGT could only be avoided if the project developer found a market for the LNG terminal’s excess capacity. However, this would likely require sales of natural gas to third-parties using the existing or new pipeline infrastructure. Sales would not be easy due to the difficulty of finding a market for the gas, possible constraints to the existing pipeline infrastructure, the limitations of the current access regime, and the costs and regulatory hurdles to building new pipeline infrastructure.
In the absence of regulatory or legal reform, incumbents are not expected to voluntarily co-operate to offer third-party access to LNG facilities. Japan’s existing gas companies might themselves be interested in constructing new power plants, and would not be interested in competition from entrants. Other Japanese gas companies may have incentives to protect the power companies by refusing third-party access, because of their significant commercial relationships with the power companies in their area. Mandatory third-party access to LNG facilities would prevent Japanese gas companies from using their ownership of these assets to restrict competition. Third-party access would therefore be fully consistent with international principles of competition law, which prevents the owners of “essential facilities” from denying access to protect or enhance market power.[footnoteRef:37] [37:  See, e.g., Faull & Nikpay, The EC Law of Competition, (Oxford: Oxford University Press) 1999, ¶ 3.174, and Aspen Skiing Co. v. Aspen Highlands Skiing Corp., 472 U.S. 585 (1985).] 

An obligation to expand the capacity of pipelines or LNG terminals is important. Japan does not have an integrated pipeline network of broad geographic coverage. It is difficult to obtain sites for new power plants, and some sites would no doubt require new pipeline infrastructure. Without first examining the potential costs and benefits, we cannot responsibly recommend a national project to develop the Japanese pipeline infrastructure. 
However, the net benefits of expanding the infrastructure are clear if a user is willing to pay. Although entrants might build pipeline infrastructure independently, in most cases the incumbent gas company can do it more efficiently, while ensuring that the expansion does not impair existing facilities. The same logic applies to LNG terminals as to pipelines. Our recommendation is also consistent with international principles of competition law. Refusal to expand essential facilities, despite an entrant’s willingness to pay all reasonable costs, can be interpreted as an act of monopolisation. Consistent with our reasoning, the European Gas Directive authorises Member States to require network expansion when entrants are willing to pay.[footnoteRef:38] [38:  Directive 98/30/EC, Article 17.2 (“Member States may take the measures necessary to ensure that the natural gas undertaking refusing access to the system on the basis of lack of capacity or a lack of connection shall make the necessary enhancements as far as it is economical to do so or when a potential customer is willing to pay for them.”)] 

[bookmark: __RefHeading___Toc509404847]Market Opening
Householders in Japan currently pay extremely high prices for electricity. In 1997 residential customers paid 45% more than the OECD weighted-average price of electricity to the domestic sector (see Appendix 4). Experience has shown that introducing competition to the domestic sector can bring about price reductions for consumers. In the UK, the National Audit Office has estimated that, since the introduction of competition in the electricity market, domestic consumers who have switched supplier have saved £299 million ($428 million) a year, £143 million ($204 million) of which can be directly attributed to competition.[footnoteRef:39] As mentioned above, retail competition also has indirect benefits for the wholesale market.[footnoteRef:40] [39:  UK National Audit Office, “Giving Domestic Customers a Choice of Electricity Supplier”, January 2001, p. 19.]  [40:  As mentioned above, the former UK electricity regulator Professor Stephen Littlechild has recently produced a detailed analysis of the direct and indirect benefits of retail competition, including its impact on the wholesale market (S.C. Littlechild, op cit).] 

The European Commission recognises the benefits of rapidly opening up the market to domestic consumers. In recently revised versions of the Electricity and Gas
Directives, the Commission has proposed that, in all EU Member States, domestic customers should be able to choose their electricity supplier by the beginning of 2005, just two years after opening up of the market to all industrial and commercial consumers.
Although 100% market opening should be the eventual goal, we understand that it might be beneficial to open only gradually, allowing experience first to develop with competition. Experience has indicated that full market opening requires modifications to metering and billing systems, and sufficient entry to ensure competition for even the smallest customers. We recommend that the Japanese Government adopt a program to open the market as quickly as possible and aim to achieve full eligibility within the next three to four years.
[bookmark: __RefHeading___Toc509404848]A Japanese Pool with Bilateral Financial Trading
We recommend that Japan establish a national pool combined with bilateral financial trades All generators, would be required to participate in the pool if they wish to transmit power over the high-voltage system. However, generators would also be free to engage in bilateral financial trades (“Contracts for Difference”), ruling out any possibility of a crisis as seen in California. 
All generators including incumbent utilities, municipalities and self-generators would participate in the pool by submitting bids. Similarly, eligible customers would submit bids to purchase power from the pool. Pool rules would, however, allow generators to arrange Contracts for Differences (“CfDs”) directly with individual customers.[footnoteRef:41] We would expect traders to also participate in the pool and ancillary services to be provided on an equal basis to all participants. [41:  CfDs are financial contracts that specify a fixed strike price (¥/MWh) and volume (MWh). Customers participating in a CfD will pay the pool price for power but will settle any discrepancy between the pool price and the CfD price directly with the generator. In California incumbent utilities cannot enter into financial contracts, contributing to the problem of financial distress. However, this will be prevented in Japan by allowing financial contracts as is currently allowed in the UK pool.] 

In a mature competitive market there is little reason to favour or disfavour a power pool.[footnoteRef:42] Our proposal is however designed as an interim measure to foster competition in Japan, bringing it closer to a mature competitive market. At present there are several advantages to implementing an organised pool in Japan. First, a national pool would prevent discrimination by: [42:  For discussion of this issue see our report “State Policies for the Rational Evolution of Liberalised Electricity Markets in Europe: Lessons from International Experience”, December 2000.] 

· Allowing entrants to buy power anonymously from both incumbents and self-generators. Non-discriminatory access to power encourages third-party participation, thereby increasing the liquidity of the electricity market.
· Providing a mechanism for entrants to anonymously sell power. Customers who buy from the pool may end up consuming the power generated by entrants, but are not obliged to contract directly with entrants, eliminating any fears of commercial retaliation by incumbents.
· Giving entrants non-discriminatory network access with considerably more flexibility than the current “point-to-point” transmission regime.
· Providing entrants access to necessary ancillary services, including balancing power, on a non-discriminatory basis.[footnoteRef:43]  [43:  FERC defines ancillary services as: 1) Scheduling, System Control and Dispatch, 2) Reactive Supply and Voltage Control, 3) Regulation and Frequency Response, 4) Energy Imbalance, 5) Spinning Reserve, and 6) Supplemental Reserve. FERC, Order No. 888, Docket Nos. RM95-8-000 and RM94-7-001, April 24, 1996, p. 207-215.] 

Second, the pool would enhance competition by:
· Forcing incumbents to compete with each other for tenders. Because incumbents are required to participate in the pool they cannot continue their practice of avoiding direct competition by not participating in tenders. 
· Establishing a uniform product and, if designed properly, providing transparent pricing. Transparent pricing facilitates the detection of anti-competitive behaviour by competition authorities. Authorities could identify whether bids seem in line with costs or appear to be gaming the market because their costs cannot be explained by underlying costs. 
We would expect that the vast majority of power consumed would be purchased via long-term financial contracts, as occurs in other systems that combine a compulsory pool with voluntary financial contracting.[footnoteRef:44] The former UK regulator Professor Littlechild suggests that no more than one or two percent of industrial customers now purchase at pool prices (i.e., do not purchase via financial contracts).[footnoteRef:45] The ability to engage in financial contracting makes our proposed system fundamentally different from that in California. [44:  For the UK see Review of Electricity Trading Arrangements Background Paper 2: Electricity Trading Arrangements in Other Countries, Offer, February 1998, p. 31.]  [45:  Littlechild, op cit, p.19 (“I doubt whether more than one or two percent of industrial customers buy at Pool price now”).] 

As discussed earlier, there is limited transmission capacity available between Japan’s regional markets. Therefore, we recommend that the pool employ “market-splitting” to account for the capacity limitations of the Japanese interconnectors and the 50Hz/60Hz frequency difference between East and West Japan. When no transmission constraints are binding, a generating plant in one area can supply customers in the all areas and vice-versa, causing there to be a single pool price in all areas. When one or more constraints bind, market-splitting requires the pool to treat constrained areas as separate markets. We illustrate the concept in Figure 4 where G represents generating plants and D represents consumers. In this example, market-splitting would treat zone A as a separate market to zone B.  
[image: ]
Where constraints separate markets, the pool price in each zone would be set by the relative demand and marginal cost of generating capacity in each zone. Figure 4 illustrates.that the pool price in Zone A might equal 2,000 ¥/MWh while the pool price in Zone B would equal 3,000 ¥/MWh. As this example implies, we recommend that the pool involve a uniform price for all electricity within unconstrained areas. A uniform price facilitates entry by reducing the need to know the costs of other market participants. It reduces the information advantage of incumbents, and allows efficient use of low-cost generating capacity. Entrants can bid in at their marginal cost[footnoteRef:46] and receive the same price as their competitors, while operators of nuclear plants and run-of-river hydro can ensure full utilisation by submitting bids of zero.[footnoteRef:47] [46:  The marginal cost is simply the short-run cost incurred in actually running the plant. For thermal plants it normally comprises mostly fuel costs plus some short-run O&M costs.]  [47:  There are potential disadvantages to uniform prices as opposed to “pay-as-bid” systems. A uniform price auction could encourage “bid shading” to raise payments for inframarginal units. See C.D. Wolfram, “Electricity Markets: Should the Rest of the World Adopt the UK Reforms?”, Regulation;22(4) (1999), p. 48-53, and J.Bower and D.W.Bunn, “Model-Based Comparisons of Pool and Bilateral Markets for Electricity”, The Energy Journal, Vol. 21 No.3, pp.1-29. However, we envisage this to be a second order concern in Japan at the moment. If it were a serious concern, we would recommend looking at the Vickrey auction as a potential solution (see Appendix 6).] 

[image: ]
Although market-splitting results in different prices in different zones, it does not prevent supplies from flowing between constrained areas. For example, a generator in zone A of Figure 5 could still supply a consumer in zone B. However, the price that the generator in zone A would receive for supplying the zone B customer would be the zone A pool price and not the zone B pool price. An alternative way of looking at this scenario is that, for supplying the zone B consumer, the generator in zone A receives the zone B pool price (3,000 ¥/MWh in Figure 5) but must pay the difference between the zone A and B pool prices (1,000 ¥/MWh) to use the interconnector.  The generator then effectively receives the zone A pool price (20 ¥/MWh) for the transaction. In a competitive market, the value of interconnector access would equal the difference between the two pool prices. If generators had to bid for interconnector capacity to supply zone B, they would bid up to a price equal to the difference between the zone A and zone B pool prices (1,000 ¥/MWh). 
Market-splitting implicitly forces competition across territories. In comparison, separate pools with interconnector auctions would raise transaction costs and rely on incumbents to compete with each other interconnectors.voluntarily because it would not require incumbents to compete through a single pool. Our market-splitting proposal also prevents existing long-term exchange commitments from deterring competition between areas. Long-term exchange could however still be honoured financially through CfDs.
By providing price signals between constrained and unconstrained zones, market-splitting clearly indicates the value of expanding interconnector capacity. If the implied value of the interconnector, equal to the price differential between markets, exceeds the cost of capacity expansion, then expansion makes economic sense. We would therefore propose forced interconnector expansion in response to high price differentials between markets. This proposal could be implemented by a regulator who, witnessing a high price differential, would require the transmission operator to prove that expansion was not needed.
[bookmark: __RefHeading___Toc509404849]Independent Regulator
We recommend that the Japanese Government ensure that regulatory responsibility for the electricity industry reside with an independent regulatory agency. An independent regulator is rapidly becoming an international standard as countries recognise its value in assuring neutrality towards potential entrants, even where governments continue to own significant energy assets. The establishment of an independent regulator assures entrants that market neutrality will continue even if the regulator’s staff changes or if a new government comes to power.
A strong regulator offers significant advantages and is typically associated with increased stability and regulatory transparency. The European Commission’s recent proposed  amendments to the Electricity and Gas Directives recognise the importance of an independent regulator. Under the new directives, all Member States would be required to establish a regulatory authority independent from the industry.
Regulatory authorities can facilitate the accumulation of industry-specific regulatory, technical, and economic expertise. Expertise allows regulators to respond to competitive disputes quickly, and to anticipate and prevent disputes by behaving pro-actively. In Germany and New Zealand, the absence of industry-specific regulators forces access disputes to be litigated in the court system or before competition authorities. Litigation has proven extremely expensive, time-consuming, and ineffective in reforming the terms of third-party access. In Appendix 5 we discuss the problems caused by the absence of independent regulators in New Zealand.
International experience reveals that the regulator should have broad powers to implement regulatory reform. In the UK, for example, the regulator complained that it had no power to fine companies even for clear violations of regulations.[footnoteRef:48] The regulator also lacked the power to make desired changes to the electricity pool, because it was structured as a multilateral contract between generating companies, supply companies, and other large consumers, and excluded the regulator. We therefore recommend that Japan’s regulator have broad regulatory powers. Appendix 7 describes the UK regulator’s frustration with the inability to obtain significant Pool reform.  [48:  In June 1998, The Director General of Electricity Supply (DGES) found that PowerGen had violated its license by closing a power station with insufficient notice: “The DGES concludes that PowerGen was in breach of its licence obligation in this respect. The Electricity Act provides the DGES with no direct enforcement powers in respect of a past breach of licence and this reinforces his view that further steps need to be taken to increase competition in generation so as to reduce vulnerability to plant closures in future" (Offer, Report on Pool Price Increases in Winter 1997/98 (June 1998), p. 39. ] 

We also recommend that Japan’s regulator have the authority to set and approve system transmission tariffs. This will increase the transparency of transmission access and rates in Japan, encouraging new entrants. In Spain, the regulator is required to comment on network tariffs and other policy decisions, but final decisions are still made by the Industrial Ministry. The regulator’s comments have involved serious complaints about the lack of transparency and other problems with the Ministry’s decisions, but the Ministry does not incorporate the regulator’s suggestions.[footnoteRef:49] Spain’s experience demonstrates how regulators with insufficient power can cause inefficient regulation and create regulatory uncertainty for potential entrants. In the proposed new Electricity and Gas Directives, the Commission recognises the importance of giving regulators power and urges that regulators have the authority to set transmission tariffs. [49:  See, e.g.,Consejo de Administración de la CSEN: “Informe Sobre el Protocolo para el Establecimiento de una Nueva Regulación del sistema Eléctrico Nacional” (14 Jan. 1997), (criticizing the lack of transparency of the Ministry’s stranded cost estimates (p. 83), and the failure to include consumers in the decision-making process (pp. 10-11)), and “Informe 7/1999 de la Comisión Nacional de Energía Sobre el Proyecto de Orden Ministerial por la que se Actualizan los Parámetros del Sistema de Precios Máximos de los Suministros de Gas Natural para Usos Industriales” (citing its history of repeated calls for tariffs set according to objective and transparent principles (¶ III), and complaining that the lack of information prevented effective tariff review (¶ IV)).] 

Finally, we recommend that the regulator have a clear charter. International experience shows that, in making important decisions, regulators will frequently refer to their statutory duties. The charter may include a range of different goals from reducing  prices to ensuring security of supply. We specifically recommend that the Japanese regulator’s charter include non-discrimination and the development of effective competition. These goals clarify the importance of the regulator’s neutrality, helping to attract potential entrants to the power sector. Similar charters can be found for the regulators in several different countries.[footnoteRef:50] [50:  The Comisión Nacional de Energía in Spain was specifically created to “ensure effective competition in the energy systems,” (Eduardo Salinas La Casta, The Role of the National Electricity Regulatory Commission in View of Liberalisation (presented at the Spanish Power Conference: Madrid) Oct. 19-20, 1999. In the United Kingdom, §2 of the Utilities Act 2000 requires the Gas and Electricity Markets Authority to “protect the interests of consumers of gas and electricity, wherever appropriate by the promotion of effective competition in generation, transmission, distribution and supply” (quoted from The Gas and Electricity Markets Authority and the Gas and Electricity Consumer Council: Memorandum of Understanding (Nov. 2000), p. 1). The Irish electricity regulator is required by law to “have regard to the need…to promote competition in the generation and supply of electricity” (Electricity Regulation Act, 1999, Part II, §9, subsection 4, (a)).] 

[bookmark: __RefHeading___Toc509404850]Nuclear Power
The Japanese Government finds nuclear power extremely attractive because Japan has almost no natural resources and currently relies on imports for about 80% of its energy supply.[footnoteRef:51] Nuclear power provides fuel security for Japan, and as a carbon-free source of electricity, furthers Japan’s goal of meeting its Kyoto commitments.  [51:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 59. ] 

The substantial investment costs and strict standards associated with building and operating nuclear plants are significant barriers to new nuclear investment. In a liberalised electricity market, neither incumbents nor entrants will invest in new nuclear generation if investing in gas-fired stations is economically more attractive. It may therefore be necessary to implement measures to support continued investment in nuclear power. We provide two possible approaches:
· Our favoured approach involves a “franchise auction” for new nuclear investment. Under this proposal, the government would subsidise the construction of nuclear plant, but would not subsidise its operation. Plant would be built and operated by the qualified firm that is willing to accept the least subsidy. The firm would have to commit to keep the plant in operation for a fixed number of years.
· If this is infeasible we recommend a program combining tendering for plant construction with regulated nuclear power rates, using transparently applied “performance-based regulation” to minimise operating costs.
The Need for Change
Currently, Japan’s regional incumbents are responsible for building new nuclear plants in response to the Government’s nuclear capacity goals. This is an inefficient mechanism for new nuclear investment because the incumbents have little incentive to minimise their investment costs and are not necessarily the most knowledgeable companies for building nuclear plants. Because the incumbents can recover their investment costs through their regulated rates, they are not concerned about fully optimising their investment decision. Additionally, the existing nuclear investment program does not account for the locational efficiencies of building more nuclear capacity in one region rather than another and does not allow entrants that may be more knowledgeable about constructing and operating a nuclear plant to invest in Japan.
Franchise Auctions for Nuclear Plant
Under the “franchise auction” scheme, the Japanese Government would project its desired nuclear capacity over a specific time period and solicit bids from firms. A single “bid” would represent the lump sum payment that the firm requires in return for its commitment to build and operate a nuclear plant of specified capacity, for a specified length of time. The lowest bids would win licenses and would effectively represent the minimum payment required for new nuclear investment. The auction would allow the Japanese Government to continue to subsidise nuclear power but in a non-discriminatory way.[footnoteRef:52] We recommend that Japanese authorities apply our proposed approach to its future as well as currently planned nuclear additions. [52:   Japan could also apply this approach to other plant types, depending on its fuel diversity goals.] 

We further recommend that the Japanese Government guarantee to cover all nuclear waste disposal costs. Although this guarantee places additional costs on the Government, it is intended to reduce the total cost of nuclear investment for the Government. The guarantee would significantly increase the number of bidders in the nuclear license auction, making the auction more competitive and driving down total costs to the Government. More bidders would participate in the auction because the Government’s guarantee would not only remove the cost uncertainty associated with the disposal of nuclear waste but also the fear that the Government might increase costs in the future through stricter regulations. 
Finally, Japan’s re-processing facilities are a key element of Japan’s nuclear policy. Japan currently operates an uranium enrichment facility and is planning to open a re-processing facility in 2003.[footnoteRef:53] The costs associated with these facilities are higher than international costs.[footnoteRef:54] As a result, we recommend that the government make re-processing services available to all investors at internationally competitive rates and recover any “stranded costs” through a competitively neutral levy. The levy could be applied as a surcharge on electricity usage and subsidise re-processing costs as a competitively neutral charge. [53:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 54.]  [54:  [CITE]] 

Tenders Plus PBR
We recognise that there may be some reluctance to implement a franchise auction, which in many ways represents a radical departure from current practice. While it remains our preferred approach, we therefore provide an alternative recommendation. If the “franchise auction” cannot be implemented, we recommend that the Japanese Government use tenders for the construction of new nuclear plants but continue to regulate nuclear power rates. The rates should be determined using “incentive” or “performance-based regulation” (PBR). 
Japanese authorities currently apply cost-of-service regulation (COS), which provides little incentive for utilities to reduce costs. In contrast, PBR is designed to reward utilities for reducing costs and has been shown to provide improved rate predictability for customers and save administrative and transaction costs by avoiding excess regulatory management of the utility’s operations.[footnoteRef:55] [55:  The Brattle Group and Professor David Sappington, White Paper on Incentive Regulation: Assessing Union Electric’s Experimental Alternative Regulation Plan, prepared for Ameren Corporation, February 1, 2000.] 

PBR cannot be properly applied if costs are not accurately estimated. We therefore recommend that the costs associated with nuclear plant operation should be published in detail, and that determination of the PBR rates involve the greatest possible transparency.
[bookmark: __RefHeading___Toc509404851]Carbon Emissions
Under the Kyoto Protocol, the Japanese Government is committed to reducing its GHG emissions to 6% below 1990 levels over the period 2008-12. Current plans for achieving that target rely on a wide variety of policies. In the energy sector, key measures include the increased promotion of nuclear power, and significant increases in energy efficiency.
The current plan for achieving the Kyoto targets is subject to two criticisms. First, it will not achieve the required reductions at least cost. The program relies largely on “command-and-control” techniques such as requirements to install new technologies and/or meet specific sectoral targets. Experience shows that command-and-control based programs fail to minimise costs, for a number of reasons. The program designer chooses where the reductions must be made, and lacks sufficient information to determine which sectors can reduce at least cost. The use of mandated techniques and standards also fails to provide any incentive for low cost abaters to reduce by more than the minimum required, or for participants to develop new abatement techniques.
A second problem has been identified in a recent IEA review of Japanese energy policy, which expressed some scepticism as to whether the current program will produce the expected reductions in energy sector emissions. The IEA team voiced concerns about the achievability of both the planned nuclear expansion and the proposed increases in energy efficiency.[footnoteRef:56] [56:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, p. 46-47.] 

Here we put forward a proposal that is complementary to energy market liberalisation, and will allow the Japanese Government to achieve its target at least cost, and with greater certainty. We recommend the use of a system of tradable carbon permits. These would be issued by the government, and would be required for either the sale or the combustion of fossil fuels. The quantity of permits required would be determined by the CO2 content of the fuel.
Tradable carbon permits are preferable to command-and-control type systems because they provide the same environmental benefits, but at a lower cost to Japanese society. Firms with the cheapest abatement opportunities will reduce their emissions as much as possible in order to sell their permits to firms with the most expensive abatement possibilities, who will purchase additional permits rather than engage in high cost abatement. In contrast, a command-and-control type program is likely to “share the pain” by requiring both to engage in significant abatement efforts. The introduction of tradable permits allows for the same reduction at lower total cost.
The use of tradable permits also guarantees that any required target can be achieved, because the government can simply issue the requisite number of permits. In contrast, command-and-control programs that rely on specific mandated technologies and performance standards run the risk of mis-estimating their impact on total emissions.
The latter argument also points to the use of tradable permits rather than a carbon tax, since the reductions achieved by a particular level of tax cannot be perfectly estimated or guaranteed in advance.
A tradable permit program is complementary to market liberalisation. It relies on firms having strong incentives to minimise costs, as is the case in a liberalised market. At the same time, it provides an opportunity for firms to reduce costs and find new sources of profit through innovative approaches to emissions reduction. Our recommendation would also address a specific concern about liberalisation, that it may lead to a “dash to coal”. Carbon permits would discourage the use of coal—new coal plant could still be built, but only if its efficiencies were sufficient to pay for offsetting emissions reductions elsewhere.
Finally, we propose that carbon permits be auctioned off rather than “grandfathered”.  The additional cost imposed by permits will anyway largely be passed on to consumers. Grandfathering is therefore unnecessary, and risks providing an unjustified windfall to the recipients of permits. The auction revenues should be used to fund stranded costs and subsidies for nuclear generation.
[bookmark: __RefHeading___Toc509404852]Stranded Costs
Incumbents who are willing to sell assets should thereby become eligible for stranded cost compensation. Selling of assets is an efficient way to reveal the value of each incumbent’s stranded costs. In a competitive market, the price paid for an asset equals the net present value of the future revenue recoverable from the asset. The difference between this asset sale price and the regulatory asset base is the amount of stranding due to the incumbent because of market liberalisation. 
Recovery of stranded costs should occur through a competitively neutral levy on the pool price. This approach is preferable because consumers pay the same levy irrespective of which supplier they choose. In addition, a levy of this type has a minimal impact on consumer demand because it is typically small relative to the total delivered price, and demand for electricity is inelastic, particularly in the short-run.[footnoteRef:57] [57:  The short-run price elasticity of demand for electricity is typically estimated at about 0.1.] 

Our proposed approach avoids many of the defects with stranded cost recovery mechanisms adopted elsewhere. The stranded cost recovery policy applied to Spain’s electricity market in 1996 seriously mishandled the issue. Not only were stranded significantly overestimated but the recovery mechanism distorted the market. In addition, Spanish consumers were exposed to serious market power abuse.[footnoteRef:58] [58:  Further details can be found in our report “Stranded Cost Recovery: International Experience”, August 2000.] 

[bookmark: __RefHeading___Toc509404853]System Reliability
Electricity deregulation is viewed as a potential threat to system reliability. This scepticism is not accurate, however, as the ability of the electric industry to provide secure, reliable power is expected to improve following market liberalisation. Although some electricity markets have experienced reliability problems during the deregulation process, these problems are not a direct result of liberalisation. Instead, they have been caused by poor planning, a lack of price signals for ensuring reliability, and flawed market rules.  
Reliability is not always provided efficiently or guaranteed in a regulated market. First, regulators’ capacity margins typically require more investment than is economically efficient[footnoteRef:59] and, coupled with the utilities’ ability to recover costs, do not ensure that reliability is met at least cost. Second, regulated utilities do not always consider the efficiency and reliability gains of pooling resources or adding new generation in smaller increments. Finally, incumbents’ failure to send efficient price signals to customers can itself jeopardise system reliability during periods of scarce capacity. [59:  For example, the US Energy Information Administration noted that the aggregate US reserve margin in 1982 was 33%, and concluded that “utilities had planned and built more capacity than was actually needed by the time the capacity was completed” (Performance Issues for a Changing Electric Power Industry, DOE/EIA-0586, January 1995, p. vii). ] 

Competitive markets, as opposed to regulated electricity markets, ensure reliability by providing price signals for the amount and location of new investments needed. Investors base their capacity addition decisions on prices from both spot and forward markets. Prices in these markets rise as immediate and long-term capacity margins fall, signalling investors that there is scare capacity in the market. In a competitive market, therefore, price signals replace the regulatory commissions’ approval of utilities’ capacity plans for future capacity investments.
California’s experience does not prove that deregulation threatens system reliability. Instead, it shows how poorly designed regulation can result in serious market flaws that cause reliability problems. California must address two areas of critical importance in order to remedy its current situation. First, it must remove the current regulatory barriers deterring new generation investment. Second, it must allow consumers to receive price-signals according to their time of use. Without price signals, consumers can not react to periods of scarce supply by reducing their consumption. California’s recent market experience is discussed in more detail in Appendix 8.
If designed properly, competitive markets can foster greater reliability than regulated markets and at lower cost. Competitive price signals promote conservation-oriented pricing policies and result in economical operating and investment decisions. Real-time pricing ensures short-term reliability while forward markets provide a long-term market for scarce capacity. As long as the competitive market is well designed to provide accurate and timely price signals, investors will make the necessary decisions to ensure system reliability. 
We recommend that the Japanese Government adopt the most competitive generation market structure feasible in order to ensure system reliability. Liberalisation has resulted in improved reliability in the UK[footnoteRef:60] and there is no reason that the same will not be true for Japan. However, we recognise that the government may be reluctant to trust market forces to ensure reliability due to perceived similarities between Japan’s and California’s markets, such as the existence of barriers to building new generation or transmission capacity in both markets. Therefore, we present two alternatives for providing reliability in a liberalised market:  [60:  Since deregulation in the UK, there have been no high-voltage transmission outages and the quality of distribution service has steadily improved (see Appendix  8).] 

1. Tenders for Capacity: Colombia’s market is dominated by hydropower and therefore its capacity margin can fluctuate enormously from year to year depending on annual weather conditions. To ensure that there is sufficient capacity available, Colombia has proposed auctioning capacity contracts that obligate generators to make available specified amounts of capacity at a certain price. Similarly, the proposed revisions to the EU Electricity Directive would allow Member States to tender for generation capacity as a means of ensuring security of supply.
2. Reserve Requirement: The PJM Interconnection, the largest centrally-dispatched, bid-based electricity market in North America, calculates the amount of generation capacity needed for continued system reliability and allocates the operating reserve obligation to each supplier based on its share of summer peak load. Each supplier is then responsible for installing or purchasing the necessary capacity to meet its own obligation.[footnoteRef:61] PJM’s approach has guaranteed that more than enough capacity will be on-line in 2001 and 2002.[footnoteRef:62] [61:  PJM Interconnection, LLC, PJM Reserve Requirements Manual, Section 1: Generating Capacity Requirement, Revised 00, Effective Date: 08/19/97.]  [62:   FERC Staff, Investigation of Bulk Power Market, Northeast Region, November 1, 2000, p. 1-6. PJM’s reserve margin is projected to be more than 27% in 2002.] 
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Although they require additional regulatory oversight, both of these alternatives are consistent with efficient competition and do not discriminate among market players. They will not therefore deter entry or delay competition in Japan’s electricity market.
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[bookmark: __RefHeading___Toc509659182]Appendix 1: HHI Analysis
Economists often use the Herfindahl-Hirschman Index (HHI) to measure market concentration. The HHI is a measure of the number and relative size of the firms in a market.[footnoteRef:63] It also has a rigorous interpretation in relation to theoretical economic models of imperfect competition.[footnoteRef:64] The index for any market lies in the range between zero and 10,000: close to zero for a market that is perfectly competitive with a large number of firms of similar size, and equal to 10,000 for a pure monopoly.  [63:  It is defined as the sum of the squares of the percentage market shares of each competing firm. For example, for a market consisting of four firms with shares of 10%, 20%, 30%, and 40%, the HHI is 3,000 (102 + 202 + 302 + 402 = 3,000). ]  [64:  See J. Tirole, “The Theory of Industrial Organisation” (MIT Press, Cambridge, MA: 1993), pp. 221-223.] 

Although no single HHI figure is universally accepted as the definitive line between a competitive market and a highly concentrated one, figures ranging from 1,200 to 2,000 have been cited by economists in relation to electricity generation markets. We have estimated the HHI for each of the 9 geographic areas in Japan assuming that all physical interconnector capacity is available in each regional market. Our resultant HHI estimates range from 4,400 to 7,700. Thus, even the minimum of our estimates (4,400) significantly exceeds the maximum (2,000) of the range typically associated with high market concentration.
In 1997, Bunn, Day and Vlahos specifically analysed the electricity pool of England and Wales and concluded that a HHI above 1,200 might induce collusion.[footnoteRef:65] Professor Littlechild, the former UK electricity regulator, has cited a HHI of 1,750 as the cut-off point between a moderately and a highly concentrated market.[footnoteRef:66] A similar measure is applied by the US Department of Justice, which considers markets with a HHI of 1,800 or more to be concentrated. Transactions that increase the HHI by more than 100 points in these markets raise antitrust concerns under the Horizontal Merger Guidelines issued by the U.S. Department of Justice and the Federal Trade Commission. When Professors Newbery and Green discussed competition in the UK electricity spot market in 1992, they estimated that a HHI of 2,000 could eliminate most of the inefficiencies of a duopoly in generation.[footnoteRef:67] Table A1 summarises the results of our calculations and the HHI standards that have been applied to electricity generation. [65:  Bunn, Day and Vlahos, “Analysis of Latent Market Power in the Electricity Pool of England and Wales”, London Business School Decision Technology Centre, August 1997, p. 10.]  [66:  Littlechild, S.C., “Competition and Change”, Wilson Campbell Memorial Lecture, 10 March, 1997.]  [67:  Green, Richard J. and Newbery, David M., “Competition in the British Electricity Spot Market”, Journal of Political Economy, Vol. 100, No.5 (1992), p.95.] 

[image: ]
Our HHI analysis indicates that Japan’s regional electricity markets are highly concentrated. The concentration measures are extremely high even though we maximise regional competition by eliminating the anti-competitive impact of the utilities’ long-term transmission contracts on the regional markets by assuming that all physical interconnector capacity is available in each regional market. Specifically, the competing suppliers in each market include the incumbent utility, Electric Power Development Company (EPDC), Japan Atomic Power Company (JAPC), and holders of interconnector capacity. However, from our HHI calculations, it is clear that these markets remain highly concentrated due to the incumbents’ substantial ownership of generation capacity. Our lowest HHI estimate is around 4,400, more than 2,000 points higher than the upper end of the range of HHI values (2,000) cited as indicative of market power, while many of our HHI estimates are in the 6,000 to 7,000 range.

[bookmark: __RefHeading___Toc509659183]Appendix 2: Market Characteristics That Might Hinder Competition
Liberalised power markets often inherit characteristics that hinder competition by facilitating explicit or tacit collusion among firms. Explicit collusion occurs when firms meet, although secretly, and jointly agree to raise prices. Tacit collusion differs from explicit collusion because it involves unspoken rather than explicit agreements that recognise it is in the best interest of all firms to co-operate rather than compete. Both forms of collusion result in excessive prices and hinder competition among firms.
Anti-competitive can take many forms. For example, in 1983, American Airlines (AA) proposed that all airlines adopt a uniform fare schedule based on mileage. The plan was to eliminate the many different airline fares, including any discount fares, and to only charge passengers according to the length of their trip. Most of the other airlines reacted favourably to AA’s proposal and began to adopt it. Although AA claimed that the objective of the plan was to simplify fare selection, it became clear that its aim was really to reduce price competition and achieve price collusion. Economists Robert Pindyck and Daniel Rubinfeld suggested that Robert Crandall, president of AA at the time, might have been attempting to fix prices by having airlines agree to the same price formula using tacit collusion.[footnoteRef:68] A few weeks later Pan Am announced that it was reducing its fares. Other airlines shortly followed suit, and AA’s plan effectively failed because it could not punish these “cheaters”. AA’s behaviour is an example of an unsuccessful attempt to engage in tacit collusion.  [68:   Robert Pindyck and Daniel Rubinfeld, Microeconomics, Third Edition, Prentice-Hall, Inc: New Jersey, 1995, page 468. ] 

Competition authorities have identified several specific market characteristics that might deter companies from actively competing with one another. The US Department of Justice (DOJ) and Federal Trade Commission’s (FTC) Horizontal Merger Guidelines stress firm or product homogeneity and a history of interactions between firms, even if these interactions are not themselves antitrust violations, as two conditions that may be conducive to co-ordination. Typical interactions or practices could include standardisation of product or pricing variables, as attempted by American Airlines.[footnoteRef:69] The European Commission has also defined several characteristics that make the market conducive to anti-competitive behaviour.[footnoteRef:70] These characteristics and their implication for Japan’s regional electricity markets are discussed below. [69:   US DOJ and FTC, Horizontal Merger Guidelines, Section 2.11.]  [70:  Case No IV/M.1524—Airtours/First Choice, para 87. The decision notes (footnote 63) that “the characteristics listed are substantially those employed in previous Commission Decisions in Merger Regulation cases where oligopoly (‘collective dominance’) was an issue; see Gencor/Lonrho, cited in footnote 41, and Commission Decision 1999/152/EC in Case IV/M. 1016, Price Waterhouse/Coopers & Lybrand, OJ L 50, 26.2.1999, p.27”.] 

[bookmark: __RefHeading___Toc509659184]Characteristics that Facilitate Anti-Competitive Behaviour Among Firms
1. Low price sensitivity of demand. Demand for electricity is highly inelastic because consumers cannot afford to lose power. Inelastic demand facilitates anti-competitive behaviour because suppliers are able to raise prices with little reduction in total demand.
2. Product homogeneity. Price homogeneity facilitates co-ordination because it simplifies reaching a tacit agreement and allows detection of deviations. Electricity is extremely homogeneous with price being the key medium of competition. Although electricity prices differ depending on the time of day and year, these prices reflect distinct markets that do not interact.
3. Substantial entry barriers. Substantial barriers to entry facilitate anti-competitive behaviour because they enable firms to raise prices without the threat of entrants undercutting their prices. Consumers cannot, therefore, easily switch suppliers in response to rising market prices. 
4. Insignificant buyer power (consumers).  If consumers are unable to exercise any buying power, they have no ability to influence market prices, easing the existing firms’ ability to manipulate the market.
5. Low demand growth. Low demand growth impacts co-ordination in several ways. First, a market driven by low demand growth is more stable than one driven by high demand growth. Less market volatility makes reaching and maintaining an anti-competitive arrangement easier than it would be in a volatile market. Second, low demand growth deters entrants because customers are less likely to choose a new supplier due to switching costs. This is particularly relevant in an industry like the electric industry where there are high sunk costs relative to variable costs, creating an incentive to co-ordinate in order to minimise joint losses. Third, low demand growth may be associated with excess capacity, which can either help or hinder co-ordination. Excess capacity encourages anti-competitive behaviour because it increases the potential difference between the anti-competitive and competitive price. Additionally, it deters entrants and allows firms to easily punish cheating by simply producing more electricity. Alternatively, excess capacity deters co-ordination by providing an incentive for firms with excess capacity to cheat. 
6. High market transparency. Transparency allows colluding firms to detect and punish deviations, which ensures the continuation of any tacit agreement. 
7. Extensive commercial links between the major suppliers. Commercial links can encourage co-ordination by creating joint sources of revenue through minority shareholdings that would not exist otherwise. For instance, two competing firms may share common interests in a third firm that is also owned by the government or other market players. These common interests allow firms to gather information on each other, which eases reaching a tacit arrangement and helps detect cheating. 
[bookmark: __RefHeading___Toc509659185]Implication for the Japanese Electricity Market
Some of the characteristics discussed above are inherent to electricity markets, including low price sensitivity of demand and product homogeneity. Other characteristics that encourage or facilitate anti-competitive behaviour are of particular concern in Japan. These include:
· Substantial barriers to entry exist in Japan’s electricity market. These barriers are largely related to the significant investment costs associated with entering Japan’s generation market. 
· Japanese households and small to medium-sized consumers have virtually no buying power. Larger customers, such as supply companies or large industrials, are expected to possess more buying power and possibly to leverage their supply through auto-generation. The steel and petroleum refining industries are responsible for the majority of new IPP capacity in Japan and have been able to leverage their supply source because they typically own abundant land and have easy access to fuel sources.[footnoteRef:71] However, because these plants are often built through a joint venture with a utility, they do not reflect substantial buying power. [71:  IEA, Energy Policies of IEA Countries, Japan 1999 Review, page 80.] 

· In 1999, Japan’s Federation of Electric Power Companies (FEPC) forecast electric demand to grow at an average annual rate of nearly 2% over the next ten years.[footnoteRef:72] In the Airtours/First Choice, the Commission identified an average annual growth rate of 3-4% as low. Not only is Japan’s growth rate of 2% below the Commission’s threshold, but also Japan’s forecasted annual growth rate for the industrial sector is expected to grow less quickly. This facilitates collusion because the industrial sector rather than the residential or commercial sector could posses enough buying power to deter collusion. [72:  FEPC, Electricity Review Japan 1999, http://www.fepc.or.jp/erj/chap03.html.] 

· As the regional grid operators, each of the regional power companies operates in a relatively transparent market and can gather information on transactions in its area. Not only does this encourage co-ordination but it also enables the rapid detection of cheating, necessary for sustaining any anti-competitive behaviour. However, key market transactions remain non-transparent to entrants because there is little real-time publication of system-wide data. 
· Japan’s regional power companies have a long history of working together to co-ordinate power flows and of sharing resources. The ten regional companies manage power flows through a Central Load Dispatching Liaison Office, participate in the joint development of electric power technology,[footnoteRef:73] and share common interests in EPDC and JAPC. Additionally, the FEPC, founded by the regional power companies, serves as a base for communication between the power companies and as a forum for exchanging ideas on the state of the electricity industry.  [73:  FEPC, Electricity Review Japan 1999, http://www.fepc.or.jp/erj/chap02.html.] 

Most of the characteristics listed above are market characteristics that are typically seen in regulated markets and inherited by liberalised markets. Even though these characteristics are typical, they can threaten the development of an active, competitive liberalised electricity market. 

[bookmark: __RefHeading___Toc509659186]Appendix 3: VIPP Auctions in Ireland and France
Ireland and France have adopted virtual capacity auctions to promote competition in their power markets. In Ireland, virtual capacity auctions have already taken place, however, in France they are yet to be implemented.  
In Ireland, virtual capacity auctions have recently been introduced as a transitional measure to reduce the incumbent’s, ESB’s, market power until more independent suppliers enter the market. Ireland’s auctions allow independent suppliers to bid for a total of 600 MW of capacity from ESB, out of a total generating capacity estimated at more than 4,500 MW. 
The main features of Ireland’s VIPP auctions include:[footnoteRef:74] [74:  These features refer to Ireland’s non-green auction. Ireland has two VIPP auctions. The non-green auction offers capacity from non-renewable sources while the green auction offers capacity from renewable sources.] 

1. ESB offers standard VIPP Agreements, which are non-negotiable one-year contracts available to all licensed suppliers via auction. They provide for the delivery of energy at a specific (notional) point on the high-voltage grid.
2. The VIPP auctions are conducted independently by the Commission for Electricity Generation (CER).
3. To ensure that at least three auction participants successfully obtain capacity, there is a 40% cap on the amount of capacity that any one supplier can acquire.
4. Capacity is offered in 1 MW increments. The capacity price paid by a successful auction participant equals the bid price for that unit of capacity.
5. VIPP capacity can be traded at a secondary market (the Irish Independent Power Exchange or IIPEX).
6. The energy price is based on a notional combined-cycle gas turbine (the “best new entrant”) and is indexed monthly against published fuel costs and foreign exchange rates.

On 7th February 2001, the European Commission authorised the part acquisition of a German electricity company (EnBW) by EdF subject to a number of conditions. One of the conditions requires EdF to make 5,000 MW of its generating capacity in France available in the form of virtual power plants. Access to this capacity will be granted via auctions prepared and operated by EdF under the supervision of a trustee. As in Ireland, France’s virtual capacity auction is designed to mitigate the incumbent’s, EdF’s, market power by promoting entry. 
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[bookmark: __RefHeading___Toc509659187]Appendix 4: OECD weighted-average price of electricity 
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[bookmark: __RefHeading___Toc509659188]Appendix 5: Regulatory Experience in New Zealand
Since the early 1990s, New Zealand has adopted a “light-handed” approach to regulation of network industries. Price controls have been removed, there are no industry-specific regulations relating to competitive behaviour, and no-industry specific regulators. Industries such as electricity, gas and telecommunications face virtually no additional legal or regulatory requirements than fully competitive industries. 
The New Zealand system of light-handed regulation depends upon three components to prevent abuses of market power. First, firms are subject to the existing competition law. Private parties and the competition authority, the Commerce Commission, can sue firms for anti-competitive behaviour under the 1986 Commerce Act. Second, firms in network industries have information disclosure requirements placed upon them. Information disclosure is meant to facilitate negotiations within these industries, making it easier to detect anti-competitive behaviour and to bring cases under the Commerce Act. Third, the government holds the right to impose more active regulations, such as price controls, if market dominance is abused. 
Proponents of this system emphasise the ability of market participants to monitor and check the behaviour of incumbent monopolists. Market participants are expected to have the proper incentives to deal with any abuse of dominance in a swift and efficient manner, and to prove ultimately more effective than government regulation in fostering competition. However, experience has revealed significant problems with this theory.
 Potential competitors have, in general, not been able to access incumbents’ networks on fair terms. Competition in network industries has been hindered, and incumbents have earned monopoly profits. In addition, the system has led to extensive and costly litigation.
These problems have led to a backlash against the passive regulatory regime.[footnoteRef:75] A more active form of regulation is slowly being introduced. Below we look at New Zealand’s regulatory framework and the problems that have been caused by a lack of an independent regulator in the natural gas and telecommunications industries. [75:  “The End of Telecom Laissez-Faire”, America’s Network, November 1, 2000.] 

[bookmark: __RefHeading___Toc509659189]Natural Gas
The natural gas industry in New Zealand took three years to draft a voluntary access code. Although an initial draft code was ready within six months of authorising a coalition of gas companies and users to develop it, a series of minor revisions continued for another one-and-a-half years. Another year of delay then ensued, in which the major gas companies made substantial modifications to weaken the code. The final result is comparable to the initial voluntary code that was developed in Australia, and which was eventually rejected by the competition authorities as inadequate and replaced by a regulated solution. Retail suppliers in New Zealand have expressed considerable dissatisfaction with existing access arrangements. One supplier, Novagas, became so frustrated with the delays to its request for access that it built its own series of bypass pipelines.
The courts should in theory provide a means of addressing these problems. However, suppliers are reluctant to take court action against pipeline owners because of the cost of litigation and the length of time it takes for decisions to be reached. With no independent regulatory body or procedures in place to settle access disputes and the courts proving too costly for all but the most serious disputes, light-handed regulation fails to provide sufficient recourse against monopolistic abuse. 
[bookmark: __RefHeading___Toc509659190]Telecommunications
In New Zealand, “Telecom” controls the only existing telecommunications network that includes a significant local loop. Telecom has charged excessive interconnection prices to competitors, has discriminated against them in the provision of services, and has sought to delay upgrades to its network that would facilitate customer switching. Several major litigation cases have been brought against Telecom. These cases have taken years, have been extremely costly, and have not been successful in resolving the underlying issues. In one case that we describe below, litigation lasted for five years, only to end with an erroneous court ruling that stemmed from confusion over economic arguments presented by Telecom. The government had to threaten regulatory intervention to nullify the effects of the court decision. 
In 1990, “Clear Communications” (“Clear”) sought to compete with Telecom in the provision of local telephone service. Clear sought an interconnection agreement with Telecom, so that calls originating in any one of the two networks could be terminated on the other. However, Telecom sought interconnection fees that were so high as to prevent effective competition. Clear sued Telecom under New Zealand competition law, claiming that the interconnection fees demanded were so high as to constitute an abuse of a dominant position.
Telecom had refused to accept interconnection fees based solely on the costs of its network. Rather, Telecom sought fees that would compensate it fully for any loss in market share that would arise from the introduction of competition. This principle, known as the “Efficient Component Pricing Rule” (ECPR), prevented competition from prompting lower prices. Lacking independent economic expertise, the courts were persuaded that the ECPR was uniquely efficient, that its application was not inherently abusive, and that Telecom would still be motivated to lower prices if the rule were applied. Errors in all three arguments have been identified and published in scholarly journals.[footnoteRef:76]  [76:  Lapuerta, C. and Tye, W., “Promoting Effective Competition Through Interconnection Policy,” Telecommunication Policy, Vol. 23, No. 2 (March 1999), pp. 129-145.] 

Sensing that the court’s decision had unfortunate consequences for competition in New Zealand, the government launched an inquiry into the ECPR. Several months later a report was published identifying serious flaws with the ECPR and threatening regulatory intervention if Telecom insisted on its application. Clear was only able to secure a satisfactory interconnection after the government report was issued. The agreement was secured in 1997, more than six years after the initial request for interconnection. Clear’s legal fees were estimated at more than $5 million.[footnoteRef:77] [77:  Fees cited in “Better Rules Needed,” New Zealand Herald, October 15, 1993, length of cases cited in Telecom Corp. of NZ Ltd. vs Clear Communications Ltd., 1993, 6 T.C.L.R. 138, 148 (P.C.), (W. Emmons & M. Calles, Clear Communications Ltd. Vs. Telecom Corporation of New Zealand Ltd. (B), Harvard Business School Case Study No. N9-789-091,1998). ] 

Continued dissatisfaction with the lack of competition in the telecommunications industry led the government to step in once more. It authorised a broad inquiry to determine whether generic competition law sufficiently constrained anti-competitive behaviour in telecommunications. The draft report published in June 2000 concluded that[footnoteRef:78] [78:  Ministry of Commerce, ‘Ministerial Inquiry into Telecommunications: Draft Report’, June 2000, p. 1.] 

…[New Zealand] can no longer afford inefficient procedures for resolving technical disputes and settling disputes over access and other similar matters. An improved regulatory framework is needed to encourage and facilitate rapid innovation, high levels of investment and vigorous competition.
The final report was issued in September, calling for the establishment of an independent regulator.
[bookmark: __RefHeading___Toc509659191]Conclusions
The negotiated access regime adopted by New Zealand has held back the growth of competition in network industries and allowed firms to extract excess revenues from consumers. The lack of effective regulation and an independent regulator has even been blamed for New Zealand’s slow growth over the last fifteen years. A recent article in the Financial Times argued that the election of a party committed to far more active regulation marks the “downfall” of New Zealand’s economic experiment with negotiated access.[footnoteRef:79] [79:  John Kay, “Downfall of an Economic Experiment”, published in the Financial Times, 30 August 2000.] 



[bookmark: __RefHeading___Toc509659192]Appendix 6: Regulator Frustration at Lack of UK Pool Reform
The England and Wales Pool was set up with a set of rules that made it extremely difficult to modify the trading arrangements and rectify problems, even when they were clearly identifiable. Pool membership was mandatory for generators and suppliers (distributors), mimicking the structure of a co-operative organisation. Any change to the Pool rules required both the members to vote for it and the regulator’s consent. However, the regulator had no power to force a change in Pool rules.
The regulator expressed frustration with the Pool rules and the inability to implement reform. A parliamentary committee noted that:[footnoteRef:80] [80: Quoted in Newbery, supra.] 

“[the regulator] remained concerned that the Pool’s present decision-making arrangements appear to enable Pool members opposed to changes to delay or block beneficial reforms… We recommend that the Secretary of State consider ways whereby the Pooling and Settlement Agreement could be revised to allow the Director General to impose changes where necessary, subject to a right of appeal.”
The deficiencies that existed in the Pool — more votes for larger generators, incumbent conflicts of interest, and the regulator’s inability to impose reform — combined to impede reforms that could enhance efficiency and competition. As Professor Newbery put it, the “requirement for unanimity, and the absence of regulatory powers of intervention to overrule unresolved disputes hinders the development of more rational trading arrangements.”[footnoteRef:81]  [81: Ibid, p. 59 (emphasis added).] 

A telling example of the regulator’s inability to impose changes on the Pool is provided by the history of its proposals for demand-side participation. As early as 1991, the regulator declared an interest in a bidding scheme that would allow suppliers to nominate their preferred price and quantity combinations in the day-ahead market:[footnoteRef:82] [82: Report on Pool Price Inquiry (Dec. 1991), p. 72.] 

“It would be appropriate for the Pool to consider... the introduction of demand-side bidding. One possibility would be the bidding of specific reductions in load, although this brings the problem of estimating what the load would otherwise have been. It may be that the more general introduction of bidding by customers and suppliers at different nominated prices, which could then be ranked and scheduled along with the bids by generators, would be necessary to address this issue fully. This leads into the possibility of fixed and agreed prices before the day, with uncontracted demands and supplies on the day met at real time prices.”
However, effective demand-side participation was not in the interests of the generators because it threatened to reduce their market power. Predictably, the regulator’s requests were met by Pool inaction. In July 1993, the regulator repeated: “the demand side of the Pool needs, as soon as possible, to be brought in on a par with the supply side. This would mean that Pool prices and quantities would be mainly determined by the interaction between bids to buy and bids to sell.”[footnoteRef:83] The regulator was still waiting in 1994: “I have long suggested that the demand side be incorporated into the Pool price setting procedure in a more fundamental way.”[footnoteRef:84] [83: Pool Price Statement (July 1993), p. 65 (emphasis added).]  [84: OFFER, Report on Trading Outside the Pool (Jul. 1994), p. 33.] 

In 1994, the Pool finally implemented a narrow and flawed demand-side participation programme, “DSB1”. The major purchasers of electricity, the Regional Electricity Companies, were excluded from the program. Professor Bunn noted: “compliance is described as rather casual,” and “[t]he offer of availability payments is seen as meagre,” leading to “[o]nly about 7 of the 12 [participants that] could be described as active.”[footnoteRef:85] In 1995, the regulator reiterated its preference for full integration of the demand-side: “... The Director General suggested that the demand-side be incorporated into the Pool price setting procedure in a more fundamental way and the Pool has undertaken work to explore the potential for wider demand-side participation.”[footnoteRef:86] [85: Bunn, Derek, “Market-Based Pricing and Demand-Side Participation in the Electricity Pool of England and Wales,” EPRI Conference (Mar. 1996), p. 31-6.]  [86: Annual Report 1994 (Jun. 1995), p. 28.] 

The Pool established the “Demand-Side Sub-Group” to study alternative proposals. One proposal was a comprehensive demand-side participation program along the lines described by OFFER in 1991. Another proposal, “DSB1 Enhanced,” involved minor modifications to the Pool’s existing scheme. The Demand-Side Sub-Group ranked the different proposals in their ability to meet stated efficiency goals.[footnoteRef:87] With respect to each of the stated goals, the comprehensive demand-side bidding proposal was considered superior to DSB1 Enhanced.[footnoteRef:88] Nevertheless, the Pool voted for DSB1 Enhanced. [87: Demand-Side Sub-Group Final Report (Jul. 1996), p. 6.]  [88: Ibid.] 

An appeal over the outcome was made to the regulator, but the only formal question on appeal was whether the rejection of yet a third scheme, known as the “Load Management Agency”, was “unfairly prejudicial” to other Pool members. The regulator was not placed in a position to decide whether the comprehensive demand-side participation plan should have been selected in the interests of efficiency or consumers. In June 1997, roughly six years after his initial request for comprehensive demand-side participation, the regulator was still waiting: “I remain concerned about… the fact that the demand side of the market is essentially absent from price setting.”[footnoteRef:89]  [89:  OFFER, Annual Report 1996 (Jun. 1997), p. 20.] 

Finally, in 1998, the government decided that the only way to reform the Pool was to abolish it. It took the intervention of the Department of Trade & Industry to launch a programme for the development of entirely new trading arrangements. The trading arrangements were implemented in 2001. However, had the original Pool governance structure been designed appropriately, a process of gradual reform could have made sufficient improvements to permit its survival.

[bookmark: __RefHeading___Toc509659193]Appendix 7: Reliability in Regulated and Liberalised Markets
The ability of the electric industry to provide secure, reliable power is expected to improve following market liberalisation.[footnoteRef:90] Although some electricity markets have experienced reliability problems during the deregulation process, these problems have not been a direct result of liberalisation. Instead, they have been caused by poor planning, a lack of price signals for ensuring reliability, and flawed market rules. We first discuss the ability of regulated and liberalised markets to ensure reliability and then describe market experiences in the United Kingdom (UK) and the United States (US).  [90:  Reliability is defined as the system’s ability to provide sufficient power at all times and to absorb or withstand sudden disturbances.] 

[bookmark: __RefHeading___Toc509659194]Reliability Prior to Liberalisation
In a regulated market, decisions regarding the amount, location, type, and timing of new investments are made by utilities with the approval of regulatory commissions. Regulatory commissions traditionally apply generous operating and planning capacity margins to provide that sufficient new investments are made to meet current and expected levels of demand. 
Reliability is not always provided efficiently or guaranteed in a regulated market. First, regulators’ capacity margins typically require more investment than is economically efficient[footnoteRef:91] and, coupled with the utilities’ ability to recover costs, do not ensure that reliability is met at least cost. Second, regulated utilities do not always consider the efficiency and reliability benefits of pooling resources or adding new generation in smaller increments. Finally, incumbents do not send efficient price signals to customers, jeopardising system reliability during periods of scarce capacity.  [91:  Energy Information Administration, Performance Issues for a Changing Electric Power Industry, DOE/EIA-0586, January 1995, page vii. The aggregate US reserve margin in 1982 was 33%, reflecting that “utilities had planned and built more capacity than was actually needed by the time the capacity was completed.”] 

Regulated utilities do not always pursue the most efficient, economical generation option to ensure system reliability. Circumstances can occur where a regulated utility, having recently raised rates to recover cost overruns, cannot invest in new generation due to political pressure to not raise rates further. Outraged consumers, already paying for uneconomical investments, deter the utility from building new generation, causing system reliability to be met through less economical generation. Not only is older generation more expensive but it is more likely to fail unexpectedly or require more maintenance time than newer, more efficient generation.
Regulatory commissions and utilities often operate on a localised basis and do not always consider the benefits of pooling generation or transmission assets with other utilities. In a regulated market, there is no incentive to co-ordinate with other utilities as long as local demand can be met through existing and planned capacity expansions, whether these plans are economical or not. Pooling arrangements are not only cost-effective but they also allow utilities to draw on outside resources in the event of a system failure. Additionally, regulated utilities tend to build larger rather than smaller generation plants to meet future capacity requirements.[footnoteRef:92] This tendency not only results in excess capacity but it also threatens reliability because the probability of one large unit failing is higher than the probability of two smaller units failing at the same time. [92:  The Economist, “Here and Now”, Survey: Energy, February 8, 2001.] 

In a regulated market, reliability suffers because consumers do not receive accurate price signals reflecting their time of use. California’s recent reliability problems and high market prices are linked to retail customers continuing to pay regulated rates. Without price signals, California customers have not been able to react to periods of scarce supply and reduce their consumption. Providing demand-side price signals is particularly relevant to Japan because Japan’s peak demand is high relative to its average level of demand. This means that costly generation, transmission, and distribution facilities must be built solely to increase capacity during peak periods.[footnoteRef:93] Price signals for demand help ensure reliability, as in the case of California, and would significantly reduce the cost of reliability in Japan. [93:  TEPCO has estimated the avoided cost of peaking power at 32 Yen/kWh or about three times the cost of baseload power. IEA, Energy Policies of IEA Countries, Japan 1999 Review, page 85.] 

[bookmark: __RefHeading___Toc509659195]Reliability in Liberalised Markets
As electricity markets deregulate, expansion plans are increasingly made by unregulated, for-profit utilities. These plans are largely based on energy prices and are less focused on regional reliability requirements. Customers become more price-responsive and as a result, the market becomes more volatile. Markets previously dominated by high regulated rates attract new generation and generation prices typically decline as inefficient generation retires and more efficient generation is built.
Competitive electricity markets ensure reliability by providing price signals for the amount and location of new investments needed. Investors base their capacity addition decisions on prices from both spot and forward markets. Prices in these markets rise as immediate and long-term capacity margins fall, signalling investors that there is scare capacity in the market. As more capacity is built, energy prices fall and investors respond by building less capacity. In a competitive market, therefore, the regulatory commissions’ approval of utilities’ capacity plans is replaced by price signals for capacity investments.
Electricity markets not only indicate how much capacity is required but also where the capacity is needed. Localised points of high prices, created by generation or transmission scarcity, indicate better investment opportunities than do points of low prices. Competitive electricity markets allow investors to identify these points and to make their investment decisions accordingly.
Competitive price signals are valuable because they result in more economical operating and investment decisions than in a regulated market. Real-time pricing ensures short-term reliability while forward markets provide a long-term market for scarce capacity. As long as the competitive market is well designed to provide accurate and timely price signals, investors will make the necessary decisions to ensure system reliability.
[bookmark: __RefHeading___Toc509659196]Market Experience
United Kingdom
Liberalisation has resulted in improved reliability in the UK. In 1989, the UK’s electricity market was privatised and deregulated. Since 1999, all UK customers have been able to choose their electric supplier. Twelve Public Electricity Suppliers (PES) currently serve most of the electricity consumers in England and Wales while two serve customers in Scotland. The UK’s gas and electricity regulator, Office of Gas and Electricity Markets (Ofgem), has published several reviews of the PES, including a review of their quality of supply.[footnoteRef:94] Although Ofgem’s report only refers to the distribution system, it is important to note that since vesting, the UK’s high voltage transmission grid has not experienced any outages due to insufficient capacity.[footnoteRef:95] [94:  Ofgem, Report on Distribution and Transmission Performance 1999/2000, January 2001. Other suppliers serve customers in the UK but these suppliers were not included in Ofgem’s studies. Quality of supply refers to both the consistency and availability of supply. ]  [95:   David Newbury, Pool Reform and Competition in Electricity, in the Institute of Economic Affair’s Regulating Utilities: Understanding the Issues, Readings 48, 1998, page 139.] 

Figure 1 highlights that the PES’ quality of supply has steadily improved from 1990 through 2005.  The solid line in Figure 1 graphs the average PES’ change in security of supply measured in interruptions per 100 customers. The dashed line shows the average change in availability of supply measured in minutes lost per customer. Clearly, electricity privatisation and deregulation in the UK has coincided with a steady improvement in both security and availability of supply.
[image: ]

United States
In response to concerns about reliability problems in the US, the US Secretary of Energy formed the Power Outage Study Team (POST) to analyse the cause of recent disturbances. In its March 2000 report, POST concluded that deregulation does not necessarily cause reliability problems. Instead, poor planning and a lack of market-based options can prevent the power system from responding to high levels of demand. POST concluded that, during the summer of 1999, the necessary operating practices, regulatory policies, and technological tools for assuring an acceptable level of reliability were not yet in place. Although many US states had made significant progress in establishing competitive electricity markets, efforts to develop market-based mechanisms for promoting reliability had been less aggressive.[footnoteRef:96] [96:   Report of the US Department of Energy’s Power Outage Study Team, Findings and Recommendations to Enhance the Reliability from the Summer of 1999, Final Report, March 2000.] 

If liberalised markets do not provide timely and accurate price signals, utilities cannot make the required investments to meet short and long-term reliability needs. Opening markets to competition does not ensure efficiency. Instead, competitive markets must be designed such that they provide transparent and accurate pricing data for both energy and other reliability services. Several of POST’s final recommendations highlight POST’s desire to rely on markets for providing reliability:
1. Promote market-based approaches to ensure reliable electric services. This involves defining energy and ancillary services uniformly so that performance and delivery can be easily verified and making prices for energy and ancillary widely available. Additionally, standard contract terms and conditions are needed to clarify obligations and responsibilities. 
2. Enable customers to participate in competitive electricity markets and to manage their demand in response to energy prices.
3. Remove barriers to distributed energy resources. Distributed energy resources are generation resources that operate near the point of use. Distributed resources are either connected to the transmission grid or operate independently of it. Those connected to the grid are typically interfaced at the distribution system.  
California Prices and Reliability
POST’s conclusions regarding market design are echoed in the US Federal Energy Regulatory Energy Commission (FERC) Staff’s November 2000 report on the price abnormalities in the California and Western electricity market during the summer of 2000. In its report, FERC Staff examines three factors that could contribute to high prices: scarce resources, market power, and flawed market design. It concludes that all three factors contributed to the market’s inability to provide sufficient power during the summer of 2000: 
1. Scarce Resources: According to FERC Staff, regulatory uncertainty, created by California’s changing regulatory environment throughout the 1990s, has slowed new capacity investment in California.[footnoteRef:97] Since deregulation, new generating capacity in California has lagged while load has continued to increase. Between 1996 and 1999, only 672 MW of net capacity has been built in California while peak load has increased by over 5,000 MW.  [97:  FERC Staff, Staff Report to the Federal Energy Regulatory Commission on Western Markets and the Causes of the Summer 2000 Price Abnormalities, Part 1 of Staff Report on US Bulk Power Markets, November 1, 2000, page 5-7.] 

2. Market Power: California market data indicate that some market players attempted to exercise market power and that there were some actual market power effects. These effects are evident to the extent that market prices rose above competitive levels, particularly during the month of June.[footnoteRef:98]  [98:  FERC Staff, Staff Report to the Federal Energy Regulatory Commission on Western Markets and the Causes of the Summer 2000 Price Abnormalities, Part 1 of Staff Report on US Bulk Power Markets, November 1, 2000, page 5-2.] 

3. Flawed Market Design: According to Steven Stoft, a senior research fellow at the University of California Energy Institute, California’s soaring market prices and reliability problems during the summer of 2000 were a direct result of a wholesale market flaw.[footnoteRef:99] The flaw is that retail rates remain regulated, disconnecting retail customers from wholesale prices and preventing them from responding to the market’s price signals. Because retail customers continue to pay a fixed rate regardless of the daily level of wholesale prices, they have no incentive to reduce their consumption when wholesale prices peak. Without any decrease in demand, suppliers have no reason to lower their wholesale prices causing prices to remain high or increase further.  FERC Staff identified this wholesale market flaw and additional flaws, including restrictions on the utilities’ ability to purchase power through forward contracts and the ISO’s replacement reserve purchasing policy, as contributing to California’s recent reliability problems.[footnoteRef:100] [99:  Steven Stoft, “The Market Flaw California Overlooked”, The New York Times, page A19, January 2, 2001.]  [100:  FERC Staff, Staff Report to the Federal Energy Regulatory Commission on Western Markets and the Causes of the Summer 2000 Price Abnormalities, Part 1 of Staff Report on US Bulk Power Markets, November 1, 2000, page 5-8 – 5-14.] 

A recent Economist article describes California’s deregulation as “an overweening regulatory scheme slapped on top of a supposedly market-based system” and concludes that “Sometimes, no question, genuine deregulation has gone wrong. But that is not the lesson from California.”[footnoteRef:101] California’s market is flawed and its experience does not prove, in any way, that deregulation threatens system reliability.  [101:   The Economist, “When the lights go out”, Leaders, January 20, 2001.] 
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Table A1: Estimated HHIs for Japan Electricity Power Areas
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Table A4: Calculation of OECD Weighted Average Electricity Prices in 1997 (US$/MWh)

Price 

(US$/MWh)

Volume (MWh)

Value (million US$)

Price 

(US$/MWh)

Volume (MWh)

Value (million US$)

[A]

[B]

[C]

[D]

[E]

[F]

[A]x[B]/1,000,000

[D]x[E]/1,000,000

Australia

[1]

60.60

67,333,000

4,080

83.32

44,776,000

3,731

Austria

[2]

72.81

18,528,000

1,349

151.50

12,944,000

1,961

Belgium

[3]

52.57

36,421,000

1,915

160.12

22,933,000

3,672

Canada

[4]

N/A

N/A

N/A

N/A

N/A

N/A

Czech Republic

[5]

132.17

18,547,000

2,451

94.30

15,503,000

1,462

Denmark

[6]

49.15

9,964,000

490

150.97

10,309,000

1,556

Finland

[7]

44.69

39,477,000

1,764

87.72

17,421,000

1,528

France

[8]

40.17

127,699,000

5,129

116.04

119,084,000

13,818

Germany

[9]

59.77

206,297,000

12,330

139.46

130,812,000

18,243

Greece

[10]

63.60

12,447,000

792

120.79

12,423,000

1,501

Hungary

[11]

118.58

8,820,000

1,046

147.32

9,780,000

1,441

Ireland

[12]

59.24

6,613,000

392

133.29

5,872,000

783

Italy

[13]

97.47

123,545,000

12,042

165.13

58,485,000

9,658

Japan

[14]

106.81

415,116,000

44,341

151.95

243,549,000

37,008

Korea

[15]

N/A

N/A

N/A

N/A

N/A

N/A

Luxembourg

[16]

N/A

N/A

N/A

107.41

763,000

82

Mexico

[17]

98.17

84,441,000

8,289

98.17

29,643,000

2,910

Netherlands

[18]

59.01

38,684,000

2,283

122.94

20,400,000

2,508

New Zealand

[19]

40.75

12,157,000

495

81.50

11,028,000

899

Norway

[20]

N/A

N/A

N/A

59.02

33,978,000

2,005

Poland

[21]

71.77

48,832,000

3,505

119.62

19,771,000

2,365

Portugal

[22]

139.75

13,932,000

1,947

223.78

8,423,000

1,885

Spain

[23]

74.42

68,820,000

5,121

188.65

40,105,000

7,566

Sweden

[24]

26.56

53,496,000

1,421

78.66

42,575,000

3,349

Switzerland

[25]

75.51

16,229,000

1,226

95.65

14,859,000

1,421

United Kingdom

[26]

61.48

104,743,000

6,440

122.96

104,455,000

12,844

United States

[27]

40.00

1,067,084,000

42,683

80.00

1,075,767,000

86,061

Totals

[28]

2,599,225,000

161,531

2,105,658,000

220,257

OECD Weighted 

Average Price 

(US$/MWh)

[29]

62.15

104.60

Notes and Sources:

Volumes from IEA Database "Energy Statistics of OECD Countries, 1960-1998".

Industrial

Residential

Prices from IEA Database "Energy Statistics of OECD Countries, 1960-1998" in National Currencies. They are corrected to US$ on a 

PPP basis.
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Table 1: Comparison of Electricity Prices (PPP Basis)

Country

Price

(US$/MWh)

Excess on OECD 

Weighted Average

Price

(US$/MWh)

Excess on OECD 

Weighted Average

[A]

[B]

[C]

[D]

[A]/[A][7]

[C]/[C][7]

Japan

[1]

106.81

72%

151.95

45%

Italy

[2]

97.47

57%

165.13

58%

UK

[3]

61.48

-1%

122.96

18%

Germany

[4]

59.77

-4%

139.46

33%

France

[5]

40.17

-35%

116.04

11%

US

[6]

40.00

-36%

80.00

-24%

OECD Weighted Average

[7]

62.15

0%

104.60

0%

Notes and Sources:

[7]: Consumption Weighted Average Price of Power in the OECD.

IEA Database

 "Energy Statistics of OECD Countries, 1960-1998" 

(2000)

Prices calculated on a Purchasing Power Parity basis.

1997

Industrial

Residential
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Figure 1: Changes in PES Quality of Supply
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Table 1: Comparison of Electricity Prices (PPP Basis)
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Figure 2: VIPP Auction Process
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Figure 3: De-merger Proposals
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Figure 4: Constrained Transmission System


image8.wmf
S

S

D

D

Figure 5: Prices in Isolated Zones

Zone A

Zone B

€

30/

MWh

€

20/

MWh


