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[bookmark: __RefHeading___Toc514124795]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:2] It also has a rigorous interpretation in relation to theoretical economic models of imperfect competition.[footnoteRef:3] 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.  [2:  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). ]  [3:  See J. Tirole, “The Theory of Industrial Organization” (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 3,200 to 7,400. Thus, even the minimum of our estimates (3,200) significantly exceeds the maximum (2,000) of the range typically associated with high market concentration.
In 1997 Professors Bunn, Day and Vlahos analyzed the electricity pool of England and Wales and concluded that a HHI above 1,200 might induce collusion.[footnoteRef:4] 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:5] 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:6] Table A1 summarizes the results of our calculations and the HHI standards that have been applied to electricity generation. [4:  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.]  [5:  Littlechild, S.C., “Competition and Change”, Wilson Campbell Memorial Lecture, 10 March, 1997.]  [6:  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. Our lowest HHI estimate is around 3,200, more than 1,000 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.
The measured concentration in each market is extremely high even though we use conservative assumptions that are likely to over-estimate the degree of competition. Specifically:
· We assume that all physical interconnector capacity is available as a source of competitive imports in each regional market. This implicitly ignores the utilities’ long-term transmission contracts, which (among other factors) are likely to diminish the extent to which import capacity acts as a source of competition.
· We have been conservative in estimating the potential competitive role for self-generators. We assume an 80% capacity utilization factor for the installed self-generation capacity. We then subtract of the annual 1999 consumption level and use the remaining portion to calculate the percentage of self-generation capacity that could potentially supply the markets competitively. The calculated percentage is 38%.
The table below shows the HHI calculations for each region in more detail.
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[bookmark: __RefHeading___Toc514124796]Appendix 2: Market Characteristics That Might Hinder Competition
Liberalized 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 recognize 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 behavior 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 favorably 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:7] 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 behavior is an example of an unsuccessful attempt to engage in tacit collusion. Other accusations that the airlines industry has tacitly colluded include the claim that airline companies’ used the electronic reservation system to co-ordinate fare movements. Because the electronic reservation system allowed airlines to communicate indirectly with each other and monitor each other’s activities, it reduced uncertainty concerning each other’s pricing intentions and thereby facilitated collusive behavior.[footnoteRef:8]  [7:   Robert Pindyck and Daniel Rubinfeld, Microeconomics, Third Edition, Prentice-Hall, Inc: New Jersey, 1995, page 468. ]  [8:   http://www.antitrust.org/cases/airlinetarriff/aircomp.html.] 

From 1980 to 1984, the UK Mergers and Monopolies Commission (MMC) investigated pricing behavior in the salt industry. At the time, the UK salt industry was dominated by two producers, British Salt (BS) and ICI Weston Point (WP). Both firms had significant excess capacity and were protected by barriers to entry. The MMC found that BP’s and WP’s list prices were identical and that any changes were immediately matched, and concluded that the industry was characterized by extensive parallel pricing. The firms denied that their pricing movements were a result of collusion and argued that parallel pricing was typical of competitive markets for homogenous products. However, BS demonstrated reluctance to not match WP’s price movements because such behavior might lead to retaliation by WP.[footnoteRef:9] This example is particularly relevant because it demonstrates how collusion can occur even in markets with excess capacity.  [9:  Jeffrey Church and Roger Ware, Industrial Organization: A Strategic Approach, (N.Y., N.Y.: Irwin-McGraw-Hill, 2000),  p. 337.] 

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 standardization of product or pricing variables, as attempted by American Airlines.[footnoteRef:10] The European Commission has also defined several characteristics that make the market conducive to anti-competitive behavior.[footnoteRef:11] These characteristics and their implication for Japan’s regional electricity markets are discussed below. [10:   US DOJ and FTC, Horizontal Merger Guidelines, Section 2.11.]  [11:  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”.] 

Characteristics that Facilitate Anti-Competitive Coordinated Behavior Among Firms
1. Low price sensitivity of demand. Inelastic demand facilitates anti-competitive behavior 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. 
3. Substantial entry barriers. Substantial barriers to entry facilitate anti-competitive behavior 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 there are not many new customers entering the market. Existing customers, in general, tend not to choose a new supplier due to switching costs. Third, low demand growth may be associated with excess capacity, which can either help or hinder co-ordination. Excess capacity can encourage collusion because it increases the potential difference between the anti-competitive and competitive price, thereby increasing the incentive to collude. It also deters entry, which is a long-run problem with collusion among existing players, and facilitates “punishment” of cheating by allowing for rapid increases in output. However, excess capacity can also deter collusion, because firms with excess capacity have a natural incentive to cheat on collusive arrangements. 
6. High market transparency. Transparency allows colluding firms to detect and punish deviations, which ensures the continuation of any tacit agreement. 
7. Extensive links between the major suppliers. Cross-shareholdings and similar arrangements can encourage co-ordination by creating common interests across firms. These and other common interests may also allow firms to gather information on each other, making it easier to reach a tacit arrangement and to detect cheating. 
Implication for the Japanese Electricity Market
Some of the characteristics discussed above are inherent to electricity markets:
· Low price sensitivity of demand: Demand for electricity is highly inelastic because consumers cannot afford to lose power.
· Product homogeneity: 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.
Other characteristics that encourage or facilitate anti-competitive behavior 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. 
· Larger Japanese 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:12] However, because these plants are often built through a joint venture with a utility, they do not reflect substantial buying power. [12:  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:13] In comparison, developing Asia’s electricity demand is projected to grow annually by 4.5%, and Central and South America’s demand is expected to grow by 4% per year. At the lower limit, the US’ demand is forecast to increase by 1.9% per year.[footnoteRef:14] Relative to emerging countries, Japan’s growth rate is low. More importantly, the demand growth rate for Japan’s industrial sector, where competition is most likely to occur, is expected to grow less quickly. [13:  FEPC, Electricity Review Japan 1999, http://www.fepc.or.jp/erj/chap03.html.]  [14:   EIA, http://www.eia.doe.gov/oiaf/ieo/electricity.html.] 

· As the regional grid operators, each of Japan’s power companies operates in a relatively transparent market and can gather information on transactions in its area. Not only does this encourage inter-regional co-ordination but it also enables the rapid detection of cheating, necessary for sustaining any anti-competitive behavior. However, key market transactions remain non-transparent to entrants in Japan because there is little real-time publication of system-wide transmission or cost data. 
· Japan’s regional power companies have a long history of working together to co-ordinate power flows and sharing of 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:15] 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.  [15:  FEPC, Electricity Review Japan 1999, http://www.fepc.or.jp/erj/chap02.html.] 

Most of these market characteristics are typically seen in regulated power markets and inherited by liberalized power markets. Experience shows that they can impede the development of an active, competitive liberalized electricity market. 

[bookmark: __RefHeading___Toc514124797]Appendix 3: VIPP and Power Purchase Arrangement (PPA) Auctions
VIPP Auctions
Ireland and France have endorsed virtual capacity auctions to promote competition in their power markets. In Ireland, the electricity regulator introduced virtual capacity auctions, while in France, EdF proposed to auction some of its capacity through a VIPP auction in order to gain approval for its acquisition of EnBW. VIPP auctions have yet to be implemented in France.
In Ireland, virtual capacity auctions have recently been introduced as a transitional measure to reduce the market power of the incumbent (ESB) 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:16] [16:  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 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 authorized 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. Unlike Ireland, France’s virtual capacity auction is designed to prevent an increase in market power as a result of the EnBW acquisition. 
Alberta’s PPA Auction[footnoteRef:17] [17:  This appendix is based on information provided in Alberta’s Overview of Alberta’s Power Purchase Arrangement Auction, http://www.resdev.gov.ab.ca/room/updates/nrelease/010800.htm.] 

In August 2000 the Canadian province of Alberta conducted a Power Purchase Arrangement (PPA) auction to promote competition in its electricity market, which opened to full competition in January 2001. A PPA is similar to a VIPP, with the difference that a PPA contract is explicitly linked to a specific generating unit or facility. In total, 12 PPA contracts were auctioned, representing about 6,400 MW of capacity and covering time periods from three to twenty years, depending on the life of the plant.[footnoteRef:18]  [18:  In 2000, Alberta’s total installed capacity equaled 10,973 MW and its winter peak load was 7,785 MW. ] 

Features of Alberta’s PPA’s include: 
1. The PPA’s start in 2001 and end in 2020.
2. PPA buyers can sell the capacity directly to customers, to the Power Pool, and to other electricity markets such as the Transmission Administrator’s reserve market.
3. PPA holders must pay the generation owner the fixed and variable costs of making the capacity available and producing electricity as specified in the PPA. 
4. Proceeds from the PPA auction will be returned to Alberta electric customers and used to fulfil any obligations related to the PPA’s through a financial account called the Balancing Pool.
5. The PPA auction was a simultaneous ascending auction.
Seven bidders participated in Alberta’s PPA auction, raising $1.1 billion.[footnoteRef:19] Three PPA’s did not sell. These PPA’s will be held and administered by the Balancing Pool, which will offer smaller contracts based on the PPA’s. These new contracts could be sold through two competitive forward markets being opened in Alberta or directly by the Balancing Pool.  [19:  http://www.gov.ab.ca/acn/200008/9545.html.] 
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[bookmark: __RefHeading___Toc514124798]Appendix 4: OECD Weighted-Average Price of Electricity
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[bookmark: __RefHeading___Toc514124799]Appendix 5: Comparison of Natural Gas Prices in Japan and the US
We compare the prices of natural gas in Japan and in the US. For each country, we examine the price of imported LNG and the price of natural gas delivered to the utility sector. Our analysis spans the period from 1992 to 1999. 
Table 5A compares the price of LNG imported into Japan with the price of LNG imported into the US. From Table A8, it can be seen that Japanese purchasers have consistently paid significantly more than the US purchasers for imported LNG. During the period 1992-99, the Japanese price was on average 41% higher than the US price.  
[image: ]
The margin between the import and delivered price also appears to be higher in Japan than in the US.  Table A9 shows the difference between prices for natural gas delivered to the utility sector in Japan and the US for the period 1992 to 1997. On average, the Japanese prices were 76% higher in Japan, while the difference in imports over the same period was just 47%, as shown in Table A8. However, from available data it is difficult to tell how much of the higher margins between the import and delivered price in Japan reflect differences in underlying costs and taxes, rather than potential inefficiencies. We recommend further analysis to establish the reason for the higher margins.
[image: ]


[bookmark: __RefHeading___Toc514124800]Appendix 6: 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 behavior, 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 behavior 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 behavior 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 emphasize the ability of market participants to monitor and check the behavior 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:20] 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. [20:  “The End of Telecom Laissez-Faire”, America’s Network, November 1, 2000.] 

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 authorizing 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. 
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:21]  [21:  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:22] [22:  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 to authorize a broad inquiry to determine whether generic competition law sufficiently constrained anti-competitive behavior in telecommunications. The draft report published in June 2000 concluded that[footnoteRef:23] [23:  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.
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:24] [24:  John Kay, “Downfall of an Economic Experiment”, published in the Financial Times, 30 August 2000.] 



[bookmark: __RefHeading___Toc514124801]Appendix 7: 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 organization. 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:25] [25: 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:26]  [26: 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:27] [27: 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:28] 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:29] [28: Pool Price Statement (July 1993), p. 65 (emphasis added).]  [29: OFFER, Report on Trading Outside the Pool (Jul. 1994), p. 33.] 

In 1994, the Pool finally implemented a narrow and flawed demand-side participation program, “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 meager,” leading to “[o]nly about 7 of the 12 [participants that] could be described as active.”[footnoteRef:30] 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:31] [30: Bunn, Derek, “Market-Based Pricing and Demand-Side Participation in the Electricity Pool of England and Wales,” EPRI Conference (Mar. 1996), p. 31-6.]  [31: 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:32] With respect to each of the stated goals, the comprehensive demand-side bidding proposal was considered superior to DSB1 Enhanced.[footnoteRef:33] Nevertheless, the Pool voted for DSB1 Enhanced. [32: Demand-Side Sub-Group Final Report (Jul. 1996), p. 6.]  [33: 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:34]  [34:  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 program 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___Toc514124802]Appendix 8: Reliability in Regulated and Liberalized Markets
The ability of the electric industry to provide secure, reliable power can be expected to improve following market liberalization.[footnoteRef:35] Although some electricity markets have experienced reliability problems during the deregulation process, these problems are due not to liberalization but to poor planning, a lack of price signals for ensuring reliability, and flawed market rules. We first discuss the ability of regulated and liberalized markets to ensure reliability and then describe market experiences in the United Kingdom and the United States.  [35:  Reliability is defined as the system’s ability to provide sufficient power at all times and to absorb or withstand sudden disturbances.] 

Reliability Prior to Liberalization
In traditionally regulated markets, decisions regarding the amount, location, type, and timing of new investments are made by utilities with the approval of some regulatory body (referred to in the US as the “regulatory commission”). Regulatory commissions traditionally apply generous operating and planning capacity margins to ensure 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:36] 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, regulated utilities do not send efficient price signals to customers, jeopardizing system reliability during periods of scarce capacity.  [36:  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 localized basis and do not always consider the benefits of pooling generation or transmission assets with other utilities. Under traditional regulation 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. However, 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. This tendency not only results in excess capacity but 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.
In a regulated market, reliability suffers because prices do not reflect cost at 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:37] [37:  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.] 

Reliability in Liberalized 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 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, signaling investors that there is scarce 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.
Market Experience
United Kingdom
Liberalization has resulted in improved reliability in the UK. In 1989, the UK’s electricity market was privatized 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:38] 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:39] [38:  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. ]  [39:   David Newbery, 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 2000.  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 privatization 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 analyze 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:40] [40:   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 liberalized 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
California’s current high prices and power shortages are not the result of deregulation itself but are the result of two closely interrelated crises: a physical supply crisis and a financial crisis. California’s physical supply crisis stems from insufficient generation investment throughout the Western US combined with significant demand growth. Regulatory uncertainty has deterred investment over time, and California’s longstanding ability to rely on imports has evaporated, as the entire region is now short on power. At the same time, California’s and the Western US’ ensuing high market prices have jeopardized the financial health of California’s electric utilities, prompting one to declare bankruptcy and another to sell its transmission system to the State in exchange for a cash infusion. 
Physical Supply Crisis
In the last decade, no new major generation has been built within the state of California. The California Independent System Operator (ISO) recently predicted that California may lack as much as 3,700 MW, about 8% of peak load, during the upcoming summer season.[footnoteRef:41] Journalists have cited environmental restrictions and cumbersome procedures for securing permits, but they have not caused the crisis. Several new generation projects had obtained the requisite permits during this period, but still were not constructed. Moreover, few plants were built in neighboring states that had less stringent licensing requirements than California. General regulatory uncertainty is to blame,[footnoteRef:42] as it took California several years of political debate to finalize its liberalization plans, and investors were hesitant to undertake major investments during this period.[footnoteRef:43] California’s economic importance in the Western US meant that its regulatory uncertainty affected neighboring states as well. Meanwhile, significant economic growth and unusually hot weather caused California’s average summer demand in 2000 to increase by 8 to 9 percent over the previous 2 years.[footnoteRef:44]  [41:  California ISO, “CAISO 2001 Summer Assessment”, Version 1.0, March 22, 2001, p. 4.]  [42:  As in California, generation investment in the Canadian province of Ontario has recently been discouraged by a lack of regulatory certainty regarding the opening of the market. Ontario’s power market has already been delayed one year and might be further delayed into 2002.  A number of new entrants have recently left the province, after setting up offices in the hope of getting new business in the new competitive market. Electricity Daily, “Will Ontario Turn into California This November?”, March 27th, 2001.]  [43:   The California Energy Commission (CEC) and other siting agencies in the West have since accelerated the approval process for new plants. For example, the CEC has approved over 8,000 MW of new capacity since April 1999.]  [44:  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, p. 2-1.] 

California’s current supply deficiency is exacerbated by several contributing factors:[footnoteRef:45] [45:  We do not discuss here the difficult question of to what extent, if any, market power abuse has exacerbated California’s problems.] 

· Although California has historically relied on imports to make up for its shortfall in generation capacity, imports have recently declined because of increasing native loads and decreasing hydro production outside of California. 
· Inadequate transmission investment has contributed to California’s supply problem. For instance, transmission flows between Northern and Southern California are currently limited due to insufficient capacity on “Path 15”, which limits generators in Southern California from sending power to Northern California. 
· Most of California’s generation capacity is now 30 years or older. As plants get older, they must be taken out of service for maintenance more often and for longer periods. 
· Unusually high natural gas prices have raised the cost of producing electricity. 
· Many end-users in California still receive electricity at regulated rates that are significantly below market prices. They are not provided efficient incentives to curtail consumption, or to shift consumption from periods when electricity is most expensive to times when it is cheapest. 
· Finally, the California ISO has concluded that California’s high prices were exacerbated by generator market power, which gives generators incentives to withhold capacity and/or raise prices during peak demand periods.[footnoteRef:46] The full role of market power has not yet been established. It is important to note, however, that periods of scarce capacity can both result from market power and facilitate market power. When demand exceeds supply, existing generators can charge excessive rates for their power, driving prices higher and resulting in further scarcity. Essentially, there exists a negative feedback loop between scarcity and market power. Market power causes scarcity, which further facilitates the exercise of market power. Market power then drives prices higher and results in increased scarcity. We believe that the interplay between generation scarcity and market power has forced California’s utilities’ financial stress to extremes earlier than it would have otherwise.  [46:  Anjali Sheffrin, Director of Market Analysis, “What Went Wrong With California Electric Utility Deregulation?”, California ISO, April 19, 2001.] 

Financial Crisis
It is not likely that California’s financial crisis would have occurred in the absence of inappropriate regulatory policies that prevented California’s utilities from recouping the rising cost of purchasing power to serve retail demand. California’s deregulation plan, Assembly Bill 1890 (AB 1890), simultaneously encouraged utilities to divest their generation while requiring them to make all purchases from a spot market, the California Power Exchange (PX). Regulatory policies explicitly forbade utilities from signing bilateral contracts during the transition period to full deregulation, and otherwise limited their ability to hedge spot price risk. State policies also prevented utilities from passing through higher purchase costs to retail customers. The net result was that the incumbent suppliers were fully exposed to spot market volatility, which only exacerbated the physical supply crisis. High wholesale electricity prices effectively squeezed the utilities to the point of insolvency. 
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Table A7: Calculation of OECD Weighted Average Electricity Prices in 1998 (Yen/kWh)

Price (Yen/kWh)

Volume (MWh)

Value (billion Yen)

Price (Yen/kWh)

Volume (MWh)

Value (billion Yen)

Volume (MWh)

Value (billion Yen)

[A]

[B]

[C]

[D]

[E]

[F]

[G]

[H]

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

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

Australia

[1]

-

                         

 

72,856,000

-

                         

 

-

                         

 

46,532,000

-

                         

 

119,388,000

-

                         

 

Austria

[2]

10.28

19,492,000

200

22.05

13,005,000

287

32,497,000

487

Belgium

[3]

6.85

37,395,000

256

21.64

23,388,000

506

60,783,000

762

Canada

[4]

-

                         

 

191,714,000

-

                         

 

-

                         

 

129,524,000

-

                         

 

321,238,000

-

                         

 

Czech Republic

[5]

6.79

18,837,000

128

6.51

14,506,000

94

33,343,000

222

Denmark

[6]

9.01

9,957,000

90

28.01

10,238,000

287

20,195,000

377

Finland

[7]

6.61

40,773,000

270

12.74

18,141,000

231

58,914,000

501

France

[8]

6.01

131,987,000

793

16.92

123,147,000

2,084

255,134,000

2,877

Germany

[9]

8.96

208,293,000

1,867

20.91

130,476,000

2,728

338,769,000

4,595

Greece

[10]

6.51

12,908,000

84

12.91

12,786,000

165

25,694,000

249

Hungary

[11]

7.30

8,559,000

62

9.11

9,976,000

91

18,535,000

153

Ireland

[12]

7.47

7,087,000

53

16.80

6,092,000

102

13,179,000

155

Italy

[13]

12.44

127,048,000

1,581

20.91

59,275,000

1,240

186,323,000

2,820

Japan

[14]

16.81

407,259,000

6,846

24.44

251,794,000

6,154

659,053,000

13,000

Korea

[15]

6.42

120,018,000

771

9.19

32,913,000

302

152,931,000

1,073

Luxembourg

[16]

-

                         

 

3,291,000

-

                         

 

16.04

752,000

12

4,043,000

-

                         

 

Mexico

[17]

4.98

88,022,000

438

7.30

31,690,000

231

119,712,000

669

Netherlands

[18]

7.95

39,378,000

313

16.56

20,800,000

344

60,178,000

657

New Zealand

[19]

4.92

12,105,000

60

9.13

10,886,000

99

22,991,000

159

Norway

[20]

-

                         

 

50,001,000

-

                         

 

8.69

34,378,000

299

84,379,000

-

                         

 

Poland

[21]

4.87

43,737,000

213

8.62

20,314,000

175

64,051,000

388

Portugal

[22]

12.29

14,574,000

179

20.22

8,784,000

178

23,358,000

357

Spain

[23]

7.73

71,423,000

552

20.23

41,700,000

844

113,123,000

1,396

Sweden

[24]

-

                         

 

54,369,000

-

                         

 

-

                         

 

42,336,000

-

                         

 

96,705,000

-

                         

 

Switzerland

[25]

13.58

16,659,000

226

17.20

15,122,000

260

31,781,000

486

Turkey

[26]

9.91

44,198,000

438

10.37

20,034,000

208

64,232,000

646

United Kingdom

[27]

8.71

106,169,000

924

15.24

109,610,000

1,670

215,779,000

2,595

United States

[28]

5.24

1,079,870,000

5,658

10.48

1,124,003,000

11,779

2,203,873,000

17,437

Totals

[28]

2,665,748,000

22,002

2,143,810,000

30,370

4,774,428,000

52,062

Weighted Average Price (Yen/kWh)

[29]

8.25

14.17

10.90

Notes and Sources:

[A]: Table A4

[B],[E]: IEA Database

 "Energy Statistics of OECD Countries".

[D]: Table A5

[G][28]: Sum of demand volumes for countries with prices quoted in both columns [A] and [D].

Prices calculated using historic exchange rates.

Industrial

Residential

Combined Industrial and Residential
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Table A8: Price of Imported LNG 

% Difference between 

US and Japan

Japan

US

[A]

[B]

[C]

1992

144.8

105.5

37%

1993

141.3

85.3

66%

1994

127.4

88.5

44%

1995

138.1

89.3

55%

1996

145.6

108.7

34%

1997

155.1

105.9

46%

1998

122.2

105.9

15%

1999

126.2

97.6

29%

Average for 1992-1997

142.1

97.2

47%

Average for 1992-1999

137.6

98.4

41%

Notes:

[C]: [A]/[B]-1.

Price of LNG Imports 

(US$/toe; GCV)

[A],[B]: Data from IEA publication "Energy Prices & Taxes, 3rd Quarter, 2000", 

pp.40-41. A MBtu/toe conversion factor of 39.68 has been used (from 

www.iea.org/stats/files/units.htm).


image9.wmf
Table A9: Delivered Natural Gas Price for Utility Sector  

Japan

US

[A]

[B]

[C]

1992

158.4

91.4

73%

1993

153.6

99.2

55%

1994

145.6

86.4

69%

1995

157.5

76.9

105%

1996

165.7

102.2

62%

1997

211.7

109.4

93%

1998

94.3

1999

102.1

Average for 1992-1997

165.4

94.3

76%

Notes:

[C]: [A]/[B]-1.

Delivered Price (US$/toe; GCV)

[A],[B]: Data from IEA publication "Energy Prices & Taxes, 3rd Quarter, 2000", 

pp.353-354. Data has been converted from a NCV basis to a GCV basis using a factor 

of 0.9 ("Energy Prices & Taxes, 3rd Quarter, 2000", p.47).

% Difference between 

US and Japan
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Figure 1: Changes in PES Quality of Supply
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Area

HHI

Hokkaido

6,856

Tohoku

4,345

Tokyo

7,393

Chubu

6,023

Hokuriku

7,046

Kansai

6,443

Chugoku

3,938

Shikoku

3,273

Kyushu

6,217

HHI Standards for Electricity Generation

Bunn, Day and Vlahos

1,200

Stephen Littlechild

1,750

US Department of Justice

1,800

David Newbury and Richard Green

2,000

Sources:

Data provided by Enron Japan.

Data as of December 31, 2000.

Table A1: Estimated HHIs for Japan Electricity Power Areas
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Table A2: Estimation of HHIs for Japan Electricity Power Areas

Incumbent

EPDC

JAPC

Municipal

Self -Generation

Interconnector

Total

[A]

[B]

[C]

[D]

[E]

[F]

[G]

Sum [A] to [F]

Hokkaido

Capacity (MW)

[1]

6,690

216

0

73

505

600

8,084

Market Share

[2]

[1]/[G][1]

83%

3%

0%

1%

6%

7%

100%

HHI Contribution

[3]

([2]x100)^2

6,848

7

0

1

0

0

6,856

Tohoku

Capacity (MW)

[4]

16,939

2,311

0

447

642

5,600

25,939

Market Share

[5]

[4]/[G][4]

65%

9%

0%

2%

2%

22%

100%

HHI Contribution

[6]

([5]x100)^2

4,264

79

0

1

0

0

4,345

Tokyo

Capacity (MW)

[7]

65,394

1,220

1,100

730

1,735

5,900

76,079

Market Share

[8]

[7]/[G][7]

86%

2%

1%

1%

2%

8%

100%

HHI Contribution

[9]

([8]x100)^2

7,388

3

2

0

0

0

7,393

Chubu

Capacity (MW)

[10]

31,551

4,112

0

523

1,114

3,700

40,999

Market Share

[11]

[10]/[G][10]

77%

10%

0%

1%

3%

9%

100%

HHI Contribution

[12]

([11]x100)^2

5,922

101

0

0

0

0

6,023

Hokuriku

Capacity (MW)

[13]

9,320

250

0

33

104

1,400

11,107

Market Share

[14]

[13]/[G][13]

84%

2%

0%

0%

1%

13%

100%

HHI Contribution

[15]

([14]x100)^2

7,041

5

0

0

0

0

7,046

Kansai

Capacity (MW)

[16]

40,116

1,165

1,517

42

994

6,200

50,034

Market Share

[17]

[16]/[G][16]

80%

2%

3%

0%

2%

12%

100%

HHI Contribution

[18]

([17]x100)^2

6,428

5

9

0

0

0

6,443

Chugoku

Capacity (MW)

[19]

16,537

1,300

0

180

1,528

6,890

26,435

Market Share

[20]

[19]/[G][19]

63%

5%

0%

1%

6%

26%

100%

HHI Contribution

[21]

([20]x100)^2

3,913

24

0

0

0

0

3,938

Shikoku

Capacity (MW)

[22]

7,553

1,237

0

193

415

3,980

13,378

Market Share

[23]

[22]/[G][22]

56%

9%

0%

1%

3%

30%

100%

HHI Contribution

[24]

([23]x100)^2

3,187

86

0

1

0

0

3,273

Kyushu

Capacity (MW)

[25]

24,596

3,175

0

315

658

2,710

31,454

Market Share

[26]

[25]/[G][25]

78%

10%

0%

1%

2%

9%

100%

HHI Contribution

[27]

([26]x100)^2

6,115

102

0

0

0

0

6,217

Notes and Sources:

Data from Enron Japan.

Capacities as of December 31, 2000.

[D]: There are generally more than one municipal company per region. The values quoted are the regional total capacity, market share, and HHI contributions for 

municipal companies. These regional totals are the sum of the capacity, market share and HHI contributions for each of the municipal companies operating in the region 

under consideration.
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Table A3: Comparison of Electricity Prices in Japan with other OECD Countries in 1998

Country

Price

(Yen/kWh)

Excess on OECD 

Weighted Average

Price

(Yen/kWh)

Excess on OECD 

Weighted Average

[A]

[B]

[C]

[D]

([A]/[A][7])-1

([C]/[C][7])-1

Japan

[1]

16.81

104%

24.44

73%

Italy

[2]

12.44

51%

20.91

48%

UK

[3]

8.71

5%

15.24

8%

Germany

[4]

8.96

9%

20.91

48%

France

[5]

6.01

-27%

16.92

19%

US

[6]

5.24

-37%

10.48

-26%

OECD Weighted Average

[7]

8.25

0%

14.17

0%

Notes and Sources:

Prices calculated from Historic Exchange Rates

Prices calculated from those quoted in Local Currencies on the

 IEA Database " Energy Statistics of OECD Countries"

1998

Industrial

Residential
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Table A4: Comparison of Industrial Electricity Prices Calculated from PPP and Historical Exchange Rates in 1998

Electricity 

Prices

(NatCurr/kWh)

PPP

Historic

PPP

Historic

PPP

Historic

PPP

Historic

[A]

[B]

[C]

[D]

[E]

[F]

[G]

[H]

[I]

[A]x[B]

[A]x[C]

Rank in [D]

Rank in [E]

Australia

[1]

-

                  

 

124.63

82.47

-

                  

 

-

                  

 

24

24

-

                  

 

-

                  

 

Austria

[2]

0.97

12.04

10.60

11.68

10.28

9

5

2,090

2,659

Belgium

[3]

1.90

4.34

3.61

8.22

6.85

19

14

3,497

4,057

Canada

[4]

-

                  

 

140.26

88.23

-

                  

 

-

                  

 

24

24

-

                  

 

-

                  

 

Czech Republic

[5]

1.67

12.07

4.07

20.15

6.79

4

15

-1,360

4,080

Denmark

[6]

0.46

19.12

19.59

8.80

9.01

18

7

3,264

3,176

Finland

[7]

0.27

26.77

24.50

7.23

6.61

21

16

3,903

4,152

France

[8]

0.27

24.46

22.27

6.60

6.01

22

19

4,156

4,398

Germany

[9]

0.12

81.75

74.68

9.81

8.96

15

8

2,851

3,196

Greece

[10]

14.70

0.68

0.44

9.98

6.51

13

17

2,782

4,194

Hungary

[11]

11.97

1.69

0.61

20.28

7.30

3

13

-1,413

3,872

Ireland

[12]

0.04

235.96

186.63

9.44

7.47

17

12

3,002

3,806

Italy

[13]

164.60

0.10

0.08

16.13

12.44

7

3

278

1,779

Japan

[14]

16.81

1.00

1.00

16.81

16.81

5

1

0

0

Korea

[15]

66.63

0.25

0.10

16.34

6.42

6

18

192

4,230

Luxembourg

[16]

-

                  

 

3.95

3.60

-

                  

 

-

                  

 

24

24

-

                  

 

-

                  

 

Mexico

[17]

0.35

32.48

14.31

11.29

4.98

11

21

2,249

4,820

Netherlands

[18]

0.12

80.05

66.23

9.61

7.95

16

10

2,934

3,609

New Zealand

[19]

0.07

110.69

70.22

7.75

4.92

20

22

3,690

4,844

Norway

[20]

-

                  

 

17.85

17.38

-

                  

 

-

                  

 

24

24

-

                  

 

-

                  

 

Poland

[21]

0.13

88.44

37.47

11.50

4.87

10

23

2,164

4,862

Portugal

[22]

16.88

1.31

0.73

22.13

12.29

2

4

-2,165

1,839

Spain

[23]

8.79

1.28

0.88

11.23

7.73

12

11

2,273

3,699

Sweden

[24]

-

                  

 

16.78

16.48

-

                  

 

-

                  

 

24

24

-

                  

 

-

                  

 

Switzerland

[25]

0.15

82.45

90.52

12.37

13.58

8

2

1,809

1,316

Turkey

[26]

19,644.96

0.00

0.00

26.22

9.91

1

6

-3,834

2,810

United Kingdom

[27]

0.04

248.47

217.69

9.94

8.71

14

9

2,798

3,300

United States

[28]

0.04

163.99

130.99

6.56

5.24

23

20

4,175

4,712

OECD Weighted Average

[29]

10.52

8.25

2,563

3,485

Notes and Sources:

[A]: IEA Database

 "Energy Statistics of OECD Countries".

[B]: www.OECD.org

[C]: www.boj.jp, www.federalreserve.gov, www.djinteractive.com.

[H]: The savings Japanese consumers would make if they were charged the same price as [D]. Japanese industrial demand was 407,259,000 MWh.

[I]: The savings Japanese consumers would make if they were charged the same price as [E]. Japanese industrial demand was 407,259,000 MWh.
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Table A5: Comparison of Residential Electricity Prices Calculated from PPP and Historical Exchange Rates in 1998

Electricity 

Prices

(NatCurr/kWh)

PPP

Historic

PPP

Historic

PPP

Historic

PPP

Historic

[A]

[B]

[C]

[D]

[E]

[F]

[G]

[H]

[I]

[A]x[B]

[A]x[C]

Rank in [D]

Rank in [E]

Australia

[1]

-

                  

 

124.63

82.47

-

                  

 

-

                  

 

26

26

-

                  

 

-

                  

 

Austria

[2]

2.08

12.04

10.60

25.04

22.05

8

3

-151

603

Belgium

[3]

5.99

4.34

3.61

25.98

21.64

6

4

-389

704

Canada

[4]

-

                  

 

140.26

88.23

-

                  

 

-

                  

 

26

26

-

                  

 

-

                  

 

Czech Republic

[5]

1.60

12.07

4.07

19.30

6.51

16

25

1,293

4,516

Denmark

[6]

1.43

19.12

19.59

27.35

28.01

4

1

-731

-900

Finland

[7]

0.52

26.77

24.50

13.92

12.74

23

16

2,649

2,946

France

[8]

0.76

24.46

22.27

18.59

16.92

17

10

1,473

1,893

Germany

[9]

0.28

81.75

74.68

22.89

20.91

11

6

390

889

Greece

[10]

29.15

0.68

0.44

19.79

12.91

15

15

1,171

2,902

Hungary

[11]

14.94

1.69

0.61

25.31

9.11

7

21

-219

3,859

Ireland

[12]

0.09

235.96

186.63

21.24

16.80

12

11

807

1,924

Italy

[13]

276.70

0.10

0.08

27.11

20.91

5

5

-672

888

Japan

[14]

24.44

1.00

1.00

24.44

24.44

9

2

0

0

Korea

[15]

95.31

0.25

0.10

23.37

9.19

10

19

269

3,841

Luxembourg

[16]

4.45

3.95

3.60

17.58

16.04

18

13

1,729

2,115

Mexico

[17]

0.51

32.48

14.31

16.56

7.30

20

24

1,983

4,316

Netherlands

[18]

0.25

80.05

66.23

20.01

16.56

14

12

1,115

1,985

New Zealand

[19]

0.13

110.69

70.22

14.39

9.13

22

20

2,530

3,855

Norway

[20]

0.50

17.85

17.38

8.92

8.69

25

22

3,907

3,966

Poland

[21]

0.23

88.44

37.47

20.34

8.62

13

23

1,032

3,984

Portugal

[22]

27.76

1.31

0.73

36.39

20.22

1

8

-3,008

1,063

Spain

[23]

23.01

1.28

0.88

29.39

20.23

2

7

-1,247

1,060

Sweden

[24]

-

                  

 

16.78

16.48

-

                  

 

-

                  

 

26

26

-

                  

 

-

                  

 

Switzerland

[25]

0.19

82.45

90.52

15.67

17.20

21

9

2,209

1,823

Turkey

[26]

20,562.62

0.00

0.00

27.45

10.37

3

18

-758

3,542

United Kingdom

[27]

0.07

248.47

217.69

17.39

15.24

19

14

1,774

2,317

United States

[28]

0.08

163.99

130.99

13.12

10.48

24

17

2,850

3,515

OECD Weighted Average

[29]

17.26

14.17

1,808

2,587

Notes and Sources:

[A]: IEA Database

 "Energy Statistics of OECD Countries".

[B]: www.OECD.org

[C]: www.boj.jp, www.federalreserve.gov, www.djinteractive.com.

[H]: The savings Japanese consumers would make if they were charged the same price as [D]. Japanese residential demand was 251,794,000 MWh.

[I]: The savings Japanese consumers would make if they were charged the same price as [E]. Japanese residential demand was 251,794,000 MWh.

Exchange Rates

(Yen/National Currency)

Electricity Prices

(Yen/kWh)

Rank

Possible Japanese Savings

(billion Yen)
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Table A6: Calculation of OECD Weighted Average Electricity Prices in 1998 (Yen/kWh)

Price (Yen/kWh)

Volume (MWh)

Value (billion Yen)

Price (Yen/kWh)

Volume (MWh)

Value (billion Yen)

Volume (MWh)

Value (billion Yen)

[A]

[B]

[C]

[D]

[E]

[F]

[G]

[H]

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

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

Australia

[1]

-

                         

 

72,856,000

-

                         

 

-

                         

 

46,532,000

-

                         

 

119,388,000

-

                         

 

Austria

[2]

11.68

19,492,000

228

25.04

13,005,000

326

32,497,000

553

Belgium

[3]

8.22

37,395,000

308

25.98

23,388,000

608

60,783,000

915

Canada

[4]

-

                         

 

191,714,000

-

                         

 

-

                         

 

129,524,000

-

                         

 

321,238,000

-

                         

 

Czech Republic

[5]

20.15

18,837,000

380

19.30

14,506,000

280

33,343,000

660

Denmark

[6]

8.80

9,957,000

88

27.35

10,238,000

280

20,195,000

368

Finland

[7]

7.23

40,773,000

295

13.92

18,141,000

252

58,914,000

547

France

[8]

6.60

131,987,000

872

18.59

123,147,000

2,289

255,134,000

3,161

Germany

[9]

9.81

208,293,000

2,043

22.89

130,476,000

2,987

338,769,000

5,030

Greece

[10]

9.98

12,908,000

129

19.79

12,786,000

253

25,694,000

382

Hungary

[11]

20.28

8,559,000

174

25.31

9,976,000

253

18,535,000

426

Ireland

[12]

9.44

7,087,000

67

21.24

6,092,000

129

13,179,000

196

Italy

[13]

16.13

127,048,000

2,049

27.11

59,275,000

1,607

186,323,000

3,656

Japan

[14]

16.81

407,259,000

6,846

24.44

251,794,000

6,154

659,053,000

13,000

Korea

[15]

16.34

120,018,000

1,961

23.37

32,913,000

769

152,931,000

2,730

Luxembourg

[16]

-

                         

 

3,291,000

-

                         

 

17.58

752,000

13

4,043,000

-

                         

 

Mexico

[17]

11.29

88,022,000

994

16.56

31,690,000

525

119,712,000

1,519

Netherlands

[18]

9.61

39,378,000

378

20.01

20,800,000

416

60,178,000

795

New Zealand

[19]

7.75

12,105,000

94

14.39

10,886,000

157

22,991,000

250

Norway

[20]

-

                         

 

50,001,000

-

                         

 

8.92

34,378,000

307

84,379,000

-

                         

 

Poland

[21]

11.50

43,737,000

503

20.34

20,314,000

413

64,051,000

916

Portugal

[22]

22.13

14,574,000

322

36.39

8,784,000

320

23,358,000

642

Spain

[23]

11.23

71,423,000

802

29.39

41,700,000

1,226

113,123,000

2,028

Sweden

[24]

-

                         

 

54,369,000

-

                         

 

-

                         

 

42,336,000

-

                         

 

96,705,000

-

                         

 

Switzerland

[25]

12.37

16,659,000

206

15.67

15,122,000

237

31,781,000

443

Turkey

[26]

26.22

44,198,000

1,159

27.45

20,034,000

550

64,232,000

1,709

United Kingdom

[27]

9.94

106,169,000

1,055

17.39

109,610,000

1,906

215,779,000

2,962

United States

[28]

6.56

1,079,870,000

7,084

13.12

1,124,003,000

14,746

2,203,873,000

21,830

Totals

[28]

2,665,748,000

28,034

2,143,810,000

37,003

4,774,428,000

64,717

Weighted Average Price (Yen/kWh)

[29]

10.52

17.26

13.55

Notes and Sources:

[A]: Table A4

[B],[E]: IEA Database

 "Energy Statistics of OECD Countries".

[D]: Table A5

[G][28]: Sum of demand volumes for countries with prices quoted in both columns [A] and [D].

Prices calculated on a PPP basis.

Combined Industrial and Residential

Industrial

Residential


