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3.3.3 Importance of Independent Dispatch

Dispatch of generating units is currently done by the integrated utilities that own the
transmission system. This situation could thwart the introduction of increased
competition if potential investors are worried that the owners of the transmission system
will be biased toward the dispatch of their own generating units.

3.4 Distribution and Retail Sales

Currently, there is no competition among distributors for procurement of least-cost
electricity or competition for end-use customers.

3.5 Independent Regulation

As part of the elected Japanese government, there might be a concern that METI may
not be independent of political influences in its regulatory activities. In other countries,
this has caused serious problems, and most observers believe that regulators should be
appointed in such a way as to be independent of electoral politics. In Argentina,
however, the regulator is in the Ministry of Energy and has so far maintained its
independence.

4 Basic Electricity-Sector Organization Alternatives

There are several basic ways to structure the electricity sector. Each of them has
strengths and weaknesses that should be considered in the process of reform.

4.1 Integrated Electric Power Companies

In Japan, as in the U.S., the basic organization of the electricity industry has been that of
private integrated electric utilities that operate as franchised monopolies under the
supervision and control of regulators.®  Each electric utility owns a number of
generating plants whose power is distributed over the grid through centralized dispatch
to regional distribution units, who then provide electricity to end-users. This basic form
of organization is shown in Figure 1. Until 1995, the electricity industry in Japan followed
this simple model completely, and it is still fairly accurate as a basic description,
although developments since 1995 and then 1999 have changed it somewhat.

Regulators pursue the objectives of least cost, reliable electricity, subject to the
constraint of financially healthy electric power companies that are willing and able to
operate and maintain their systems effectively and expand their capacity to meet
growing electricity demand.

The problems with this form of organization are well known. One is the lack of
incentives to operate and invest efficiently under conventional regulation. The principal
focus of conventional regulation is the cost of electricity delivered to end-users. Allowed
tariffs are set to generate enough revenue to meet a predetermined rate of return on
capital or equity. Any cost savings that might be realized are passed on to end-users

®A major difference is that in Japan, regulation by a ministry of the government, whereas in the
U.S. regulation is by state and federal commissions that are independent of elected officials.
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rather than shareholders, thus offering the electric utility no incentive for efficient
operation.” Moreover, if the electric utility makes a mistake and incurs excessive costs,
regulators may not allow these costs to be passed on to end-users. Thus, electric
utilities tend to avoid risk, since good outcomes are passed on to end-users and bad
outcomes are passed on to shareholders. Also, the structure of conventional regulation
encourages capital expenditure in excess of what is needed to supply required levels of
service. Regulators attempt to control such expenditure by tests such as whether they
are "used and useful" or "prudent". However, these are crude, subjective tools that are
difficult to apply efficiently and equitably.

Figure 2
Electricity Flow
Integrated Generation, Transmission and Distribution
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" More complex regulatory schemes have been introduced in some places to provide more
incentives to electric utilities by allowing them to share in the returns to increased efficiency.
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4.2 De-Integrated, Competitive Generation with Integrated Transmission and
Distribution

It has long been recognized that the natural monopoly attributes that were applied to
integrated electric utilities did not apply to electricity generation standing alone.
Beginning in the late 1970s, the U.S. began a series of statutory changes that led to the
emergence of independent power producers (IPPs). IPPs are privately owned,
unregulated power generators that sell their output to electric utilities, the grid or to large
retail customers (such as electricity-intensive manufacturing plants). The most common
organization involving IPPs has been for them to sell power to electric utilities via long-
term power purchase agreements (PPAs). Given the single-buyer (monopsony) status
of the electric utilities, the only sensible way for an IPP to be in such a market would be
through a long-term contract. Since the 1995 revision of Japan’s Electric Utility Industry
Law -- as in most electric utilities of the U.S. since 1978 -- IPPs supplement the electric
utility’s own generation. Moreover, as mentioned above, since year 2000 Japan’s large
customers have been able to buy directly from IPPs, with the power wheeled over the
integrated utility transmission system.

The organization of the electricity industry with IPPs and integrated transmission and
distribution (the current state of the Japanese electricity sector) is shown in Figure 2.
PPAs obligate the IPP to deliver a certain amount of electricity to the electric utility under
a specified price formula. The electric utility is typically obliged to pay for the contracted
amount of electricity whether it needs it or not. (In some cases, the purchaser pays for
capacity (kW) but not necessarily for energy (kWh) that it does not need.) PPAs can be
awarded on the basis of competitive tender or direct negotiation.®

The primary motive to move from an integrated electric utility to IPPs is the desire to
increase efficiency in generation through competition. IPPs with PPA's are an important
step toward more competitive electricity markets, inasmuch as the electric utility no
longer has a monopoly on generation. However, they still fall short of the conditions for
full short-run competition. First, even though the PPA may be competitively tendered, its
terms are fixed over a long period of time — say twenty years. Therefore, it is only by
coincidence that its price would be the same as a spot market's price. If there is excess
capacity, it is likely that the PPA price will be higher than the spot market price would
have been, while if there is excess demand, the PPA price will be lower than the spot
market price would have been. Of course, price stability may be considered a major
advantage compared to the price volatility of spot markets. Unlike conventional rate of
return regulation, once the PPA is in place any cost savings due to increased efficiency
are kept by the IPP rather than passed on to end-users.

® See Crow (2001) for an account of the development of IPPs and PPAs.
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Figure 3

Electricity Flow
De-integrated Generation with Integrated Transmission and Distribution
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In Japan after 1999, this basic structure was altered by the revision to the Electric Utility
Industry Law to allow direct sales between IPPs and large end-users. However,
electricity must still be “wheeled” over electric utility transmission lines. This
development is indicated in Figure 2 by the dashed lines.

One approach to alleviate the distortions introduced by a single buyer and to enable
electricity to be sold on a spot market is a power exchange. This requires the operation
(but not necessarily the ownership) of the transmission system to be de-integrated from
generation and for an institutional framework to be established in the transmission
system so that power is sold on an auction basis on the power exchange. It is then
dispatched to distributors at cost plus fees to cover the costs of operating, maintaining
and perhaps expanding the transmission system.

4.3 Merchant Power with Many Monopoly Distributors

While IPPs competing for PPAs are an important step toward a competitive electricity
industry, they have important shortcomings as discussed above. The next step toward
perfect competition is to arrange markets so that they match many sellers (IPPs) with
many purchasers. When there is only a single purchaser, PPAs are necessary because
only by negotiating long-term agreements before building a power plant can the IPPs
avoid being of the victim of the purchaser’'s monopsonistic power. Thus, many buyers
make it possible to eliminate PPAs and (theoretically, at least) have prices determined
by short-run marginal costs on a spot market based on auctions. In practice, however,
full reliance on a spot market can lead to great price volatility; so almost all places with
power exchanges (e.g. England and Wales Power Pool and Pennsylvania/PJM) provide
for hedging of prices through some combination of bilateral contracts and financial
hedges. (These will be discussed further below.) One of the most important factors of
the failure of the California market was its heavy reliance on spot-market transactions
without hedging.

The major new ingredients in this alternative are many buyers and a power exchange to
organize transactions between many buyers and many sellers. One way to accomplish
this is horizontal divestiture of distribution into a number of distribution companies. This
alternative is similar to the path chosen by Argentina and Nord Pool and is shown in
Figure 4.° In this case, the distribution companies and the generating companies may
transact with one another on a spot market through the power exchange. Thus, the
market is cleared on the basis of short run supply and demand. In most de-integrated
electricity sectors with power exchanges, systems operation and the power exchange
are undertaken by the same entity. In California, however, they were separated.

Regulatory oversight is necessary for the effective and responsible functioning of the
independent system operator, the power exchange and for the distribution companies.
The regulator must assure that both generators and purchasers have equal access to
the transmission system. In addition, regulation is necessary to assure that charges for
transmission services are reasonable. That is, they must be no more than adequate for
operations, maintenance and capacity expansion and reasonable profit (if the
transmission company is privately owned and/or operated). This type of regulation

%In reality, Argentina and Nord Pool do not conduct all transactions through power exchanges but
also use bilateral contracts, discussed below.
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seems more technical and complex than that of the integrated electric utility. Regulation
of integrated electric utilities is primarily financial, and mastery of technical aspects of
transmission is less important, inasmuch as the incentives for effective operation of the
transmission system are internalized.

Figure 4
Electricity Flow
Merchant Power, Many Monopoly Distributors
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In addition, the distribution companies must still be regulated to assure that the rates
charged to end-users are appropriate and that service conditions are maintained.
Integrated distribution companies with monopoly franchises must also be monitored to
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see that the prices they pay for electricity on the spot markets are competitive and
reasonable. These regulatory tasks are similar to those of an integrated electric utility.

Thus, under de-integration, the regulatory burden may actually increase, compared to
the integrated electric utility alternative. Not only must the monopoly transmission
company, the independent system operator and the power exchange be regulated, but
so must all of the distribution companies; and it seems reasonable that there are
economies of scale in regulation. That is, it is likely to require fewer regulatory
resources to regulate one large integrated electric utility than it does to regulate the
transmission system and many distribution companies. Of course, more distribution
companies rather than fewer are desirable to maintain conditions of competition. Thus,
there aergears to be a significant trade-off between competitive conditions and regulatory
burden.

One problem with merchant power alternatives is that their optimality is largely based on
static equilibrium economic theory. In fact, due to long lead times between the
perception that additional generating capacity is necessary and bringing such capacity
on line, it is unlikely that the market will be in equilibrium very much of the time. This
implies that reliance on spot markets is likely to lead to either excess capacity (prices
approaching short run marginal cost) or excess demand (prices including a significant
element of rent). Some of the volatility of such markets can be mitigated by futures
contracts. However, this adds additional costs and complexity to the system.

4.4 Merchant Power with Power Exchange and Retail Competition

Distributors may further be de-integrated into “wires” companies and retail suppliers.
The former own and operate the physical distribution system as a public utility. The
latter use the wires, much as truckers use highways,

Under the previous alternative, distributors with regional monopolies purchase power on
a competitive basis from IPPs. However, the distributors maintain monopolies vis-a-vis
end-use consumers. The next step toward competition is to remove monopoly in
distribution. To do this, the function of distribution is split into two parts: physical
distribution and retail sales. Physical distribution -- moving electricity over the wires --
remains a natural monopoly but retail “electricity service providers” (ESPs) compete with
one another for end-users, using the physical distribution system as a common carrier
and offer competitive retail services by attempting to differentiate electricity service in
various ways. This alternative is shown in Figure 5. This was the structure envisaged
by California’s reforms in 1996 and by Pennsylvania’s.

In this alternative, the ESPs compete for end-users on the basis of price and other
differentiating characteristics. For example, in the Southern California Edison service
territory, 10 ESPs provided 13 different services in competing for residential end-users.
The principal differentiators between the services in California were rates and
environmental friendliness.” For example, one service’s rates might be particularly
attractive to residential consumers that typically use large amounts of electricity, while
another might be attractive to consumers that use small amounts. One service might be

'° For a more complete discussion of this trade-off, see Dossani and Crow (2001).
" They did not, however (by mandate), offer risk mitigation, which in hindsight might have been
the most valuable differentiator of all.
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heavily reliant on "green" energy, while another might be reliant on conventional
generation. A third might guarantee that its price would remain within a fixed range.
Reliability might be a particularly important differentiator for some customers.'

Figure 5
Electricity Flow
Merchant Power, Many Monopoly Distributors — Power Exchange
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In California, ESPs were required to post their rates and their differentiating qualities but
were otherwise unregulated, other than supervision to insure that they deliver electricity

'2 For further discussion of how ESPs can expand and differentiate their offerings, see Faruqui
and Seiden (2001)
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to consumers at the agreed price. However, ESPs must still move electricity over the
physical distribution network, which is still owned and controlled by a major electric
utility. Thus, regulation is needed to assure that the rates for the service of the
distribution system are reasonable and that all ESPs have access to the system. This
would appear to be a much smaller regulatory burden than for cases in which there are
many integrated distribution and retail supply companies.

4.5 Merchant Power with Bilateral Contracts and Retail Competition

One problem with power exchanges is that their uniform-price auction structure may
leave wholesale markets vulnerable to manipulation. This appears to be the case in
California and in the England and Wales Power Pool. Thus, in 2001, England and
Wales moved to the New Electricity Trading Arrangement, which rely on bilateral
transactions between generators and retailers, with intervening traders. The bilateral
trades can be for any term. All trades are reported to the system operator, who
schedules dispatch and organizes a short-term market to balance any difference of
demand from supply as a result of the bilateral transactions.

Figure 6
Electricity Flow
Merchant Power, Many Monopoly Distributors — Bilateral Contracts
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5. Comparison of General Restructuring in Several Countries

In this and the next four sections, we systematically examine and compare restructuring
in several states/countries, based on their prominence and/or their success.” California
was selected because its restructuring — generally conceded to be a failure — has
attracted so much attention and indicates some things that should not be done.
Pennsylvania -- in conjunction with PJM Interconnect, which operates the grid and
conducts wholesale transactions for the Middle Atlantic states from Pennsylvania to
Virginia -- was selected because of its importance in the U.S. Also, together with
California, it was one of the pioneers of restructuring in the U.S. Argentina was selected
because it seems to have hit on a combination of restructuring elements that have been
successful and stable over a relatively long period of time. The England and Wales
system was selected because it is the largest system to undertake radical reform and is
therefore best known.' Victoria in particular and southeast Australia in general was
selected because they began the restructuring process some time after the other
states/countries and attempted to learn from them. Like California and Pennsylvania,
Victoria restructured its electricity sector in a federal system that has itself undergone
significant change. Germany was selected as an example of a system of integrated
utilities that is trying to achieve some of the results of restructuring without functional de-
integration. Nord Pool, a creation of the Scandinavian countries, is a prominent and
apparently successful example of restructuring. France is a country that is trying to do
the minimum amount of restructuring, particularly with respect to de-integration.

This section examines the motives for electricity sector reform in these states/countries
and describes the situation before reforms took place. It also describes the control
parameters for overall structural reform and the actions that were taken by the various
states or countries. Tables 2 and 3 provide brief descriptions of the aspects of general
restructuring, followed by more detailed discussion.

3 “Success” in this context is not easy to define, given that reform often has multiple objectives.
However, in each of these cases, retail prices have declined from pre-reform conditions, albeit not
as much in some cases as their architects expected. A recent exception is Argentina, where real
prices have increased due to an element of the pricing formula (described below) that has little to
do with the success or failure of restructuring. Moreover, in a revealed-preference sense,
success is indicated by the absence of efforts to revert to earlier regimes.

'* Often, discussion of restructuring refers to the United Kingdom. In fact, however, Scotland and
Northern Ireland maintain fairly traditional vertically integrated utility structures.
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Table 2

Comparisons of Motives for Reform and Pre-Reform Structure

Motives for Reform Pre-Reform Situation

California Lower electricity prices through 75% of electricity supplied by 10Us, the rest

wholesale and retail competition. by munis. IOUs were under conventional
RoR regulation. Surplus generating capacity
and high prices.

PA/PJM Lower electricity prices through Dominated by IOUs under conventional RoR
wholesale and retail competition. regulation. High prices.

Argentina Provide incentives for adequate State-owned, integrated utilities. Political
capacity, increase efficiency, pricing. No incentives for efficiency. Distorted
reduce subsidies. tariffs.

England Free-market ideology, Lower National government ownership of generation

and Wales | electricity prices through wholesale | and transmission plus semi-autonomous
and retail competition. regional distribution boards in England and

Wales. Scotland and Northern Ireland had
vertically-integrated companies.

Victoria/ Lower electricity prices through Vertically-integrated, publicly-owned state

Australia wholesale and retail competition, utilities. Weak interstate grid connections.
reduce public expenditure and
government debt.

Germany Meet mandates of European Eight large private integrated utilities
Directive to open transmission controlled all industry functions.
access and increase competition

Nord Pool Lower electricity prices through Powerful national integrated utilities and some
competition but still maintain city-owned utilities.
strong companies .

France Meet mandates of European One national integrated utility (EdF) controlled
Directive to open transmission all industry functions.
access and increase competition

5.1 Motives for reform

California and Pennsylvania

In 1996, the average revenue per kWh (which is used as a proxy for price) of electricity
sold in California was 9.48 cents, the tenth highest rate among the 50 States and the
District of Columbia. In Pennsylvania, it was 7.86 cents, the eleventh highest. (U.S.
Energy Information Administration, 2001b, Chapter 8) Competition was regarded to be

the best way to bring costs down.

Argentina

Prior to reform, in the 1980s, Argentina had chronic electricity shortages — due in large
measure to poor maintenance of existing equipment. Also, the electricity sector was
overstaffed and ran a deficit, which exacerbated a sovereign debt problem that was
already serious. Moreover, electricity at at the retail level was expensive and frequently
stolen. (U.S. Energy Information Administration, 1997, Chapter 4) Remedy of these
difficulties, plus the need to attract private investment to expand capacity, led to reforms
that would encourage competition and enhance efficiency.
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England and Wales

Electricity privatization in England and Wales occurred in the larger context of the
privatization of much of the formerly state-owned UK industries and the
reduction of the central government's role in the national economy.

According to Steven C. Littlechild, (1999), who was the Director General of Electricity
Supply in the Office of Electricity Regulation, UK, 1989-1998, “The main motivations for
privatizing the British electricity sector were as follows:

(0]

Reduce the role of government in industry. An underlying aim in privatizing the
British electricity sector was to reduce the role of the government in industry.

Increase the role of the customer. A parallel aim was to increase the role of
the customers, so that their voice should determine what happens.

Increase efficiency. The electricity industry was not considered particularly
inefficient for a nationalized industry, but it was widely believed that nationalized
industries were not as efficient as the private sector, nor as efficient as they
could be.

Privatization. Privatization was becoming increasingly popular among those
many citizens who were able to participate by buying shares, watching their
shares grow in value, and believing rightly that they had a stake in the
development of the economy.

Proceeds for treasury. The privatization programme brought in significant
financial proceeds for the treasury, which could be used to reduce government
borrowing, or to spend in other areas, or to reduce taxation, which was important
to encourage initiative.

Efficient regulation of monopoly. Finally, with the development of effective
ways of controlling monopolies, particularly by incentive regulation, it was now
possible to consider privatizing electricity.”

Victoria/Australia

The "over-capitalized investments" made by the state governments in the electricity
sector (generation capacity, transmission systems, and distribution) had resulted in "high
levels of reserve plant margins combined with high debt levels with minimum returns."
(U.S. Energy Information Administration, 1997, Ch.3) This situation was particularly true
of Victoria and New South Wales. Financial restraints and debt placed pressures on the
federal and state governments to reduce expenditures and increase efficiency while still
providing service for the public. In particular, in the case of Victoria, much of the debt
was electricity related; and privatization offered a means of relieving the debt burden.

Thus, the objective of reform in Australia was to "deliver more efficient and sustainable
use of capital infrastructure and energy resources and to improve Australia's domestic
and international economic performance" and to reduce debt. In addition, the state
governments estimated that electricity reform would add an estimated $5.0 billion
annually to the Australian Gross Domestic Product (U.S. Energy Information
Administration, 1997, Ch.3)
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Germany
Directive 96/92/EC of the European Parliament and of the Council (19 December 1996)

concerning common rules for the internal market in electricity called for each member
country of the European Union to open transmission access and increase competition in
order to facilitate the movement towards open electricity markets without barriers to
electricity trade between countries. German retail prices for households and industry
were the highest in Europe.

Nord Pool

All of the Nordic countries, with the exception of Iceland, have now opened their
electricity markets to competition. Nord Pool, the first international market place for
electric power, was opened in 1996. Motives and backgrounds for the reform varied
slightly between the Nordic countries. There are, however, some key factors and
principles that influenced the development of today’s unified and largely deregulated
Nordic power market:

e Desire to increase economic efficiency of the electricity sector through
competition.

¢ Maintain large, dominant national companies to meet the requirements of the
The EU electricity market directive, which demanded that at least 33 percent of
the electricity markets of member states should be opened to competition by the
year 2003. A common Nordic market reduces the dominance of these large
companies within individual countries without weakening them.

¢ Nordic Governments’ agreement on the value of a pan-Nordic competitive power
market

Norway opened its electricity market to competition in 1991 in order to increase
competition and provide the consumers with greater freedom of choice and, by open and
increased trade in electricity, to create the conditions for efficient pricing. The 1999
energy strategy of the Norwegian Government specifies that the energy policy shall be
drawn up so that it underpins an ambitious environmental policy. The generation and
utilization of energy must conform to environmental demands, and the energy prices
should reflect, as far as possible, the environmental costs. Increased generation should
be based, to a greater extent, on renewable energy sources.

Sweden opened its electricity market to competition in 1996 as a means to achieve
greater economic efficiency and provide increased freedom of choice. Finland also
began to reform its electricity market in and 1996 and was concerned with both
economic and thermal efficiency as motives for reforms and has emphasized renewable
energy. The electricity market in Denmark was opened to competition to the same
extent as in the other Nordic countries in 2002. The Danish electricity policy is focused
on reducing the environmental impact from electricity generation. The Danish
Government ’s plan of action specifies that the most important means of achieving
reduced environmental impact is to develop renewable energy sources, improve energy
efficiency and adapt the energy sector to a reformed energy market.
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France

France has resisted far-reaching reforms in its electricity sector. It has tried to do the
minimum necessary to implement the European Union’s electricity directive to create
competitive markets. The French market was opened in 2001 to 16GWh users and
above, which meets but does not exceed the EU minimum of 30% of the market. The
country planned to move a year ahead of schedule by reducing the threshold to 9 GWh
customers (34% of the market) in 2002.

France has restructured to favor Electricite de France (EdF), the national electricity
company that enjoys a near monopoly within France and that is owned by the government.

New entrants face a number of other barriers. Nuclear generating capacity tends to be
relatively cheap, and EdF’s capital costs for its nuclear plants are long-since
amortized. Moreover, French generation currently enjoys considerable overcapacity.
New combined-cycle, gas-fired units will not enter easily because new entrants

have imited access to long-term gas. There are few independent power producers.
Eligible users can change supplier no more frequently than every three years.

The rules classify the non-state owned distributors as buyers and not consumers.

For the most part, these companies buy their power from EdF and resell it to their

customers. As a result, they cannot search for bulk power outside the EDF system
except for those sales supplied directly to eligible customers.

The country has also has been severely restricted power trading by requiring that it
must be conducted by accredited producers under authorization from the ministry.
Moreover, trading can not exceed 20% of a company’s own annual production.

In addition, all electricity suppliers must pay a per/kWh charge to cover EDF’s public
service obligations.

The best opportunity for new entrants exists in international electricity trade.

In November 2000, the regulator CRE introduced the so-called Balancing Circle
Manager (BCM), which allows importers to aggregate contracts and, more importantly,
offers them better terms. Previously this had been organized through EdF at restrictive
prices. Now the new entrant can negotiate balancing power with the System

Operator RTE under improved terms even though they remain above costs.

Cogeneration and other plants for eligible industrial customers also offer opportunities.
Serious competitors in this market include Vivendi and Suez Lyonnaise des Eaux

(via energy services subsidiary Elyo). EdF has countered these CHP options with
some attractive tariffs.

EdF's proposed capacity auction has been criticized for failing to open the market.

It amounts ton only 6 GW and restricts the market through flaws in the auction process.
Under an overly complex approach, EdF may withhold capacity by imposing too high

a reserve price. The auctioned "baseload" product has an unrealistically low energy
price component coupled.
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5.2. Pre-Reform Structure

California

Three traditional integrated, investor-owned utilities (I0Us) — Pacific Gas and Electric
(PG&E), San Diego Gas and Electric (SDG&E), Southern California Edison (SCE) —
served about 75 percent of the load in the state. Their scope is now limited to retail
operations. The remainder of load is served by the Los Angeles Department of Water
and Power, the Sacramento Municipal Utility District, other publicly owned utilities,
cooperatives, and small investor-owned utilities.

The three major investor-owned utilities had high generation costs, largely because of
investments in nuclear power in the cases of SCE and PG&E. Also, however, mandated
contracts for renewables under the Public Utilities Regulatory Policy Act of 1978 -- as
interpreted by the California Public Utility Commission -- resulted in high prices for these
sources. Rates were set under conventional rate-of-return (RoR) regulation.

California has strong transmission interties to other states in the north and east, but the
western states (comprising the Western States Coordinating Council) have weak
interties to the regions to the east.

Pennsylvania/PJM

Much of Pennsylvania’s reform was in the context of wholesale generation and
transmission reform for the PJM region, comprised of Delaware, New Jersey, Maryland,
Pennsylvania, Washington, DC and Virginia. Prior to reform, PJM Interconnect, which
operates the current power pool, was a regional dispatch center, focusing on reliability
and least-cost dispatch. However, unlike its current pool structure, it did not participate
in making a market for power. Most of the utilities that used PJM prior to 1997 were
integrated entities that produced their own power, contracted with each other, or
contracted with independent power producers (IPPs).

In addition, Pennsylvania undertook to reform its retail sector by introducing competition
at the retail level. Prior to reform, Pennsylvania was characterized by integrated
investor-owned utilities, conventional rate-of-return regulation, and high retail prices.

Argentina
In 1991, just prior to the beginning of privatization, Argentina's electricity industry

included four federal utilities, one Argentina-Paraguay agency (controlling a large
hydroelectric plant owned jointly by the two countries), one Argentina-Uruguay agency
(also controlling a large hydroelectric plant owned jointly by the two countries), provincial
utilities, and several electricity cooperatives. One of the four federal utilities generated
and distributed electricity to the greater Buenos Aires and La Plata area, one served the
balance of the country's needs for power generation and transmission, one operated the
hydroelectric power generators of southern Argentina, and one operated nuclear power
generation plants. At the time of privatization, the non-nuclear utilities accounted for
about 80 percent of the approximately 15,000-megawatt generation capacity of the
system.

Argentina's electricity industry suffered from recurring power outages, substantial and
regular unavailability of power generators, and weak finances. Moreover, it was
constantly threatened with the possibility of blackouts, a threat that worsened during
periods of relatively little rainfall because of heavy reliance on hydroelectric capacity

41



In addition, the attempts to force a “competitive” (price = short run marginal cost) market
have come at the expense of a free market. In a free market, say for financial
instruments, there is provision for risk mitigation through hedging and contracts of
various durations. California has been unique among the states/countries examined in
not permitting any meaningful risk mitigation in its electricity sector.

Moreover, even England and Wales — the originators of reliance on spot markets, albeit
hedged — have replaced the pool with NETA, in which participants can make whatever
bilateral transactions they want on the basis of a pay-as-bid price. As California moves
forward, it will already have an overhang of long-term contracts. Thus, it might be
reasonable to consider moving toward a pay-as-bid market that focuses initially on
shorter term transactions, perhaps like the England and Wales’ NETA. This structure
would allow participants to make their own decisions regarding which terms and
conditions would be most appropriate. This would include short-term, intermediate and
long-term contracts, as well as extremely short-term balancing transactions. However,
there is no consensus as to whether pay-as-bid is superior in practice to uniform-price as
a basis for conduction auctions. Among the systems studied, only England and Wales
has tried both and have opted recently for pay-as-bid. Those responsible for
restructuring should develop a thorough understanding of the practical as well as
theoretical considerations behind England and Wales’ shift and take note of the
arguments of detractors as well as supporters.

Also, it should be considered — as a practical rather than theoretical matter — whether
bidding is superior to cost-determination (Argentine style) as a way to make spot
markets. In principle, the results should be the same. In practice, however, lie the
details; and the devil is in the details. There is significant evidence that uniform-price
auctions have been subject to exercise of market power in California and in England and
Wales. The jury is out regarding pay-as-bid auctions in that there is little experience.
However, Argentina has had a cost-based spot market in place for about ten years and
shows no inclination to change it. There may be a lesson here.

Capacity Expansion

The principal difference regarding the expansion of generating capacity is between
California and the other states/countries with respect to the impact of environmental
considerations on timely development and construction. It would seem reasonable to
expect that siting and development processes in California could be streamlined and
speeded up somewhat without undue violence to the environment and to community
concerns. Also, if environmental advocates fear that faster approval might compromise
the process, a mutually acceptable trade-off might be to adopt higher standards to
compensate for whatever losses might result from speedier decisions.?

In particular, with respect to California, there could be better articulation of goals and
needs and better coordination between the responsible state power and environmental
agencies. Besant-Jones and Tenenbaum (p. 8) identify what is required: “The economic
regulator for the power sector and the environmental regulator need to work together.
Each is in a position to undermine the work of the other. The ultimate success of both
regulators requires a change in their mindsets.”

2 We are grateful to Gregory Rosston for this observation.
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7. Comparison of Transmission Restructuring

This section examines transmission, the interface between generation and distribution.

The transmission system is complex in that it incorporates wholesale market-making and
how electricity is dispatched over the network, as well as the physical facilities for
moving electricity.

Table 5

Comparisons of Control Parameters for Transmission Ownership and Operation

Ownership/ Access Operation Capacity Transmission
control Expansion Pricing
California UDCs own Open access, | CAISO was to CAISO leads a “Adustable
transmission to sellers and | operate the coordinated postage stamp” —
facilities, receive a | distributors. transmission planning process. | same charges in
fee regulated by Congestion system, but not each zone, except
FERC. pricing. the Power when there is
Cumbersome Exchange. congestion.
stakeholder Later, CAISO
governing board for operated the
CAISO has been spot market by
replaced. default
PJM Ten IOUs own Open access PJM operates PJM administers Separate price for
transmission tosellersand | asanISO. It transmission each injection and
facilities, receive a | distributors, operates the planning for the end-user point (or
fee regulated by uniform system and region. node).
FERC. PJM transmission manages the
governed by eight- | tariffs. exchange
member market.
independent board.
Argentina Private ownership All distributors | CAMMESA Expansion can
of facilities. and qualified operates the take place by
Operation of wholesale system and the | private contract or
system and market | end-users market. public auction.
by stakeholder- have equal Dispatch based | Conditions are
owned corporation. | access to the | on costs. complicated.
grid.
England Private ownership All distributors | Dispatch and National Grid Simple postage-
and Wales | and operation, and qualified market-making Company plans stamp pricing.
under regulation. wholesale functions are and executes
end-users combined in the | expansion.
have equal National Grid
access to the | Company.
grid.
Victoria/ State-owned, then | All distributors | The Power NEMMCO
Australia privatized in 1997. | and qualified Exchange is identifies
Regulated wholesale responsible for opportunities.
end-users pool operations | Private sector
have equal and dispatch. initiative under
access to the regulation
grid. provides actual
expansion.
Germany Integrated utilities Private agree- | Agreements Utilities decide Postage-stamp
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own transmission ments deter- determine with oversight by pricing along each
and negotiate third | mine rates operation municipal and utility’s
party access and and how procedures. other government | transmission
rates without capacity is regulatory bodies. | system.
government allocated.
interference. New entrants

complain

about barriers

to access

Nord Pool National grids Open access | The main grid is | Grid owners are Point-of-
owned by state- to all market operated by an responsible for connection tariffs
owned companies. | participants independent planning of (nodal tariffs, with
Regional and local system operator. | expansion a “zonal”
grid owned by Regional and character). Cost to
private firms or local networks users has fallen by
municipalities are operated by 5% since reform
private parties or
municipalities
France Owned by a single | EdF decides EdF controls EdF decides to Regulated price
government-owned | access. operations. expand with based upon
company (EdF). approval by other | investment costs.
agencies for siting.

7.1 Ownership/Control

California

The three major IOUs own the transmission system, although the State of California has
offered to buy it. They receive fees for transmission services that are regulated by

FERC.

Grid operations are controlled by CAISO, which is a non-profit, public benefit

corporation. Although FERC requires governance of CAISO to be independent of the
stakeholders in the system, the CAISO and Power Exchange boards were originally built
on stakeholder interests. CAISO was governed by a 24 member stakeholder board. It
has been said that it “resembled a mini-legislature and was susceptible to roadblocks.”
(Besant-Jones and Tenenbaum, 2001, p. 14) There was a similar condition in the Power
Exchange, where one or another party could veto any changes in market rules, including
forward trading on the part of UDCs. (Besant-Jones and Tenenbaum, 2001, p. 34).
FERC ordered the CAISO Board to be disbanded and replaced by a smaller, non-
stakeholder board.?’

Pennsylvania/PJM

Ten IOUs own transmission facilities, receiving fees regulated by FERC. PJM
Interconnect is governed by an eight-member independent Board of Managers. The
PJM Members Committee advises the Board. Owners of transmission facilities have less
than 50% of voting control of the Members Committee.

Argentina
The transmission network has a national high voltage transmission system (500 kv) and

six regional systems (220 kv). TRANSENER, which has been privatized, owns the

! Given that the state government has been a major player in the wholesale market since the
spring of 2001, it is not clear that the Board is independent under current circumstances.
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national high voltage system and one of the regional systems. The maijority of the
regional transmission companies have been privatized. All of these companies operate
under concessions of fixed duration and are closely regulated by ENRE. By law,
ownership and operation of transmission systems is separate from ownership and
operation of generation.

CAMMESA is responsible for dispatch. It is a non-profit organization whose owners are
the government (represented by the Energy Secretary) and organizations representing
generators, transmission companies, distributors, and large end-users. Each has 20
percent of the equity of the company, but the Secretary of Energy appoints its chairman
and vice chairman and has some veto powers.

England and Wales

Ownership of the national grid was initially transferred to the regional electricity
companies (RECs) upon their privatization. However, in order to preserve its
independence, the ownership was through a holding company structure. In December
1995, the RECs divested their shares in the national grid, at which time it became a
separate publicly-traded company, the National Grid Company plc (NGC). It is governed
by a board of directors, of whom four members are executives of NGC and six are
independent.

NGC is the operator of the grid, responsible for its efficient operation and reliability within
the guidelines of the NETA.

Victoria/Australia

PowerNet Victoria, a private company, owns Victoria’s high voltage transmission grid
network and is responsible for its maintenance. Until the establishment of NEMMCO in
late 1998, the Victorian Power Exchange was responsible for pool operations and
system dispatch in Victoria. NEMMCO now has these responsibilities for the five
states/territories that are in the “national” electricity market. NEMMCO is a self-funding
company owned by the participant states and the federal government.

Germany
The country imposes functional and accounting unbundling of transmission but does not

require separate operation or divestiture of wires from the rest of the utilities. Integrated
utilities own transmission and negotiate third party access and rates without government
interference. However, these firms and large end users are encouraged to make
negotiated third party access work because they realize that an electricity regulatory
board may appear if the private agreements fail to open transmission access and keep
prices competitive.

Nord Pool

The national grid is owned by a state-owned company. Regional and local grids are
owned by private companies or municipalities. As natural monopolies, their performance
is monitored by appropriate regulatory bodies, which also specify grid owner
responsibilities. These include:

e Build, operate, and maintain the grid within its defined area.
Connect end-users to the grid.

o Collect metered hourly consumption for all end-users or estimate hourly results
based on a "load profile."
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e  Submit hourly values to TSOs and power generators in the grid owner's area.
e Purchase energy equal to the grid's energy losses.

France
EdF owns transmission lines and operates the transmission wires business.

7.2. Access

California and PJM

In 1992, Congress passed the Energy Policy Act, which set the stage for all wholesale
participants to have access to transmission lines owned by IOUs. Under EPAct and its
enabling regulations, all new generating capacity has non-discriminatory access to the
transmission network. In 1996, FERC issued Order 888 requiring all vertically
integrated 10Us to file an open access transmission tariff that would provide universal
access to the transmission grid to all qualified users.

With the implementation of the PJM Open Access Transmission Tariff on April 1, 1997,
PJM Interconnection began operating the first regional bid-based energy market in the
u.S.

Argentina, England and Wales, and Australia
All of these have open access to the transmission system for all generators and
wholesale customers.

Germany
The dichotomy between Germany's official 100% market opening and the reality of

restrictive third party grid access charges and minimal customer switching has made

the country's power market uniquely frustrating for new entrants. Private agreements
between electric utilities and other suppliers and large end users determine transmission
rates and how capacity is allocated. However, the legal framework is insufficient for
efficiently providing third party access to the grid due to: no legal provisions for details of
grid contract use or for determining access fees, no regulatory authority, and no
independent system operator. (Ku, 2001)

Nord Pool
There is free access of all market participants to the national, regional and local nets.
Large operators or traders are encouraged to sign the balancing obligation act.

France
EdF decides access issues.

7.3.  Operation

California

Participants submit output and demand schedules through forty Schedule Coordinators,
who submit balanced load schedules to the CAISO on a day-ahead basis. CAISO
dispatches are based on the aggregated schedules submitted. To correct imbalances,
the CAISO conducts a real-time auction to buy needed energy not covered by
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commitments. The CAISO is obliged to purchase power regardless of price whenever it
is necessary to keep the system from failing. When demand approaches capacity to the
extent that reserves are inadequate for reliable service, the CAISO declares three
stages of alerts to the public to encourage reduction of consumption. At Stage 3 (1.5
percent reserve margin), the CAISO begins rotating outages by distribution system
block. These are typically about 90 minutes per block until adequate reserves are
restored.

Congested transmission is allocated via auction by the CAISO to the Schedule
Coordinators.

Pennsylvania/PJM

PJM is both the market-maker and the operator of the system. It uses merit-order
dispatch based on day-ahead offer prices and projected loads. PJM has enforced an
offer cap on wholesale prices and accepts no offers that exceed the cap, except under
“Emergency Conditions,” in which the cap is relaxed.

A generating unit that is dedicated to serving load within PJM is designated a “Capacity
Resource,” and subject to PJM dispatch. If its energy is not provided when called, its
value as a capacity resource is diminished in the future. Also, PJM maintains a market
in capacity resources so that those who need capacity to meet obligations can buy from
those with capacity in excess of their own needs. Also, distributors can buy and sell
capacity resources according to their needs. The price of capacity resources varies
according to market conditions.

When capacity utilization is high enough to warrant Emergency Conditions, PJM recalls
for its own use any energy produced by Capacity Resources that is being sold via
bilateral exports. This recalled energy is paid the market price in PJM. Also, in
emergency situations, it may curtail some service under its Active Load Management
program and may engage in load shedding.

Argentina
CAMMESA is responsible for scheduling and dispatch of generating units and

conducting the auction for spot market transactions. Also, it coordinates payments for
wholesale spot market transactions. It operates according to merit-order dispatch,
based on the contractual, seasonal and spot prices, which are cost-based.

England and Wales
Dispatch is governed by the transactions under NETA, as discussed in Section 4.2
above.

Australia

The National Electricity Market Management Company (NEMMCO) is a pool to which all
generators above a certain size are obliged to sell their output at prices determined by
the highest bid for distribution through regulated transmission networks. However,
interstate transactions in NEM currently account for only about 7% of total generation.

Germany
The same companies that own the wires also control their operations. Congestion is

handled administratively by each integrated utility or by coordinated utility actions.
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Nord Pool
The owners of the grids, who are also the systems operators, are to make sure that the
supply and demand for electricity is balanced at all times and all places.

o Determine rules and requirements to secure supply and supply quality, within
regulatory guidelines and in close cooperation with generators,

o Make sure that short-term power reserves are adequate to meet emergencies.

Manage real-time system operations.

Manage a real-time market to balance generation with consumption.
Cooperate with TSOs of interconnected grids.

Calculate and resolve imbalances for all participants in the wholesale market.
Manage financial settlement of imbalances.

The Power exchange, Nord Pool, is owned by the national grid companies. The
exchange shall:

e Provide a price reference to the power market.

e Operate a spot market and an organized market for financial products, such as
forward, futures, and option contracts.

¢ Act as a neutral and reliable power-contract counterparty to market participants.
Use the spot market’s price mechanisms to alleviate grid congestion (capacity
bottlenecks) through optimal use of available capacity.

Two methods are used to manage bottlenecks, (i.e. sectors of the network where
transmission capacity is not sufficient): market splitting and counter-trade. Both
principles are used simultaneously on the joint market.

France
EdF controls the operations of the wires. They recover costs but do not try to
consistently use prices to relieve congestion along the lines.

7.4.  Capacity Expansion

California

CAISO coordinates capacity expansion of the transmission system, with participation
from regional transmission planning agencies. CAISO, FERC or other market
participants may identify a need for transmission system additions or upgrades. CAISO
determines where and when the investment is needed and allocates its costs to the
participants according to their benefits. The grid owners are then required to make the
required investments and are allowed to recover their costs. (Weiser and Pickle, 2001)

PJM

PJM prepares a Regional Transmission Expansion Plan that coordinates all of the
transmission expansion plans throughout the PJM region. It has both five-year and ten-
year components to incorporate immediate and intermediate-term horizons. The
elements of the Plan originate with the Regional Transmission Owners (RTOs) and are
limited to those plans by the RTOs that have a regional impact. The Plan is based on a
formal consultation and advisory structure that takes into account the interests and plans
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of all stakeholders, including those of IPPs planning to build new generating capacity.
The Plan is also integrated into that of the larger MAAC regional reliability council of
which PJM is a member. (PJM, 1998)

Argentina
Transmission planning is based largely on petitions by generators and purchasers of

electricity. As an alternative to expansion by petition, potential users may band together
by private contract and allocate among themselves the costs of the new capacity.
However, the expansion can be vetoed by ENRE. (Gomez, 2001)

“Congestion rents” are collected in transmission corridors in which there are capacity
constraints. These revenues comprise a fund that is used for transmission capacity
expansion when potential users suggest a new line. CAMMESA estimates the cost of
the new line and assigns its costs to potential users, and the capacity expansion funds
are used to offset part of the cost. The line must be proven to be cost-effective for the
entire system. However, potential users who do not wish to pay the assigned costs may
band together to oppose the line. If it goes forward, a new transmission company is
formed to own and operate the line.

A study by NERA, a consulting firm deeply involved in energy problems, has identified
the following flaws in the scheme: (Gomez, 2001)

o] Generators may be unwilling to pay for economic lines and, on the other hand,
have incentives to invest in lines that are not economic.

o] The availability of the fund may encourage uneconomic construction.
o] Both of the above may encourage uneconomic location decisions.
England and Wales

NGC is responsible for planning and executing transmission system additions and
upgrades under the National Electricity Code.

Victoria/Australia

NEMMCO is required to provide an annual Statement of Opportunities, covering all
electricity sector investment, including transmission. This assessment is based on
recommendations of the Inter-Regional Planning Committee, which in turn is based on
findings by the transmission network service providers. It is up to private sector initiative
to act upon the transmission opportunities that are identified.

There are two types of interconnectors to enhance transmission network development.
Regulated interconnectors must pass strict tests in terms of contributing to market
development; they receive guaranteed rates of return. Unregulated interconnectors
derive their income from the price difference between two sides of the interconnector.

The International Energy Agency (2001, p. 7) believes that interconnection between
states of the NEM (which are clustered in the relatively heavily populated eastern part of
the country) needs to be reinforced. There are significant price differences between
NEM regions, which imply that there is not enough trade. Efficient transmission pricing
is needed to encourage investment in transmission and interconnection, as well as
efficient plant siting. The IEA believes that transmission pricing should be reviewed to
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better reflect transmission costs, including grid congestion. One result of such a review
might be that generators as well as end users should pay transmission charges. Such a
review of transmission pricing was initiated in 2000. (International Energy Agency, 2001,

p7)

Germany
Each utility decides whether to expand transmission lines subject to siting and other

reviews by government agencies.

Nord Pool
Grid owners are responsible for expansion.

France
EdF decides whether to expand transmission lines subject to siting and other reviews by
government agencies.

7.5 Transmission Pricing

California

California has a single-price (“postage-stamp”) system for each of 24 adjustable zones.
When there is congestion, surcharges that vary across zones depending on congestion
are imposed. This approach is sometimes referred to as “zonal” pricing. Conceptually, it
lies between a fixed postage-stamp rate for the state and a fully flexible set of rates for
each node along the system.

PJM

PJM uses a flexible pricing system that sets a price for each point where electricity is
injected or drawn from. These points are called nodes and the approach is referred to
as nodal pricing. Each price is flexible and allowed to rise or fall (and even become
negative under certain conditions) as congestion along the transmission lines change.
Fluctuating prices creates the possibility of substantial price risks for participants. As a
result, PJM has a financial transmission rights instrument that protects “firm”
transmission customers from increased prices during periods of congestion.

Argentina
Argentina has a complex transmission pricing regime. First, there is a basic

transmission pricing scheme that is designed to recover operations and maintenance
costs of the existing system, plus a “reasonable surplus.” (World Energy Council, Sec.
2.1.2, 2001) The basic transmission price consists of three parts. (Gomez, 2002) One
is a connection charge that is paid by all members of the wholesale electricity market
and remunerates transmission assets for their connection to the grid. It varies according
to the voltage of the connection. The second is a capacity charge paid to recover the
operations and maintenance of transmission lines. It calculated at each node according
to its estimated use of system capacity. Also, there are two variable charges intended to
reflect reliability and marginal losses, based on costs at interconnection nodes

In addition to the basic transmission charge, there is a congestion charge that goes into

a special fund that finances new transmission construction, as discussed above. In
addition, there are penalty charges that may be levied for unavailability of capacity.
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England and Wales

In determining the spot price of electrical energy in the day and hour preceding delivery,
England and Wales essentially ignore costs of transmission line losses and congestion
and view all generation and consumption as being at a single point — so-called “postage-
stamp” pricing. If there is congestion, the system operator may need to change the
dispatch to relieve the constraints. It is a relatively simple system, but it can cause the
real-time dispatch (at the time of delivery) to be badly inferior to appropriately pricing
short-run transmission costs if the losses and congestion are significant.

Transmission tariffs are set every five years and then allowed to increase at a rate equal
to the growth rate of the Retail Price Index (RPI) minus some rate of anticipated
technological change (X), where X is a measure of the performance improvement the
regulator wants the ISO to achieve over the next five years. At a first glance, this RPI-X
pricing seems to be straightforward. However, in practice this is not the case as the
value of X depends on expectations and accurate discovery of transmission system
improvement by the regulator.

In general, postage stamp pricing does not solve the problem of providing correct
incentives to the grid users to expand or curtail consumption or to locate generating
capacity optimally. It only provides incentives to the system operator for efficient
exploitation of the grid.

Australia

Australia’s current system sets average prices on the basis of a benchmark and then
allows them to change according to an aggregate consumer price index minus an
estimate of assumed productivity change in transmission — so-called “CPI-X” pricing.
The average price is recovered by zonal prices that bear some relation to congestion
and by “postage-stamp” prices related to energy and by fixed connection charges.
(International Energy Agency, 2001, Table 11)

However, Australia’s transmission pricing is undergoing change because is clear that the
current system does not provide sufficient incentives for adding transmission capacity.
Thus, it is moving to a “beneficiary pays” system, which seems to imply nodal pricing,
payments by both generators and recipients. (National Electricity Code Administrator,
2001a) As of August 2002, the new system appears to be under discussion and not yet
decided.

Germany
Germany uses a distance-related tariff, based on airline distance between generator and

load. The longer the distance, the higher the voltage level that is assigned. Some critics
think that the approach leads to discriminatory action and barriers to electricity trade.
The tariff, split up in demand rate and energy rate, depends on this highest assigned
voltage level. At each voltage level a standard distance is assumed, with a maximum of
100 km at the highest voltage level (400 kV). Beyond 100 km, a distance-related surplus
is charged. Basing charges on distance rather than actual use and capacity
requirements implies incentives for siting production and consumption close to one
another, regardless of whether or not the transmission grid has excess capacity.
Implicitly, because line losses are associated with distance, this tariff likely to be more
efficient than postage-stamp pricing.
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The German utilities do not try to price transmission in a way that alleviates congestion
problems on a consistent basis. A power flow through a transmission line in the opposite
direction of existing power flows reduces the total power flow, and alleviates congestion.
However, it is charged in the same way as are the congestion-causing flows.

France

With limited restructuring of its transmission system, France essentially has transmission
prices that are set by regulation on the basis of investment costs. The prices are similar
to a postage-stamp approach. They do not reflect variations in congestion along
different transmission lines.

Nord Pool

Norway uses “point-of-connection” pricing that is not based upon distance. In this
approach, the price varies at each point according to transmission losses associated
with that point, incremental costs of generation due to deviations from least-cost
dispatch that are necessary to relieve congestion, and the individual customer’s use of
the network. The charge includes: a charge for incremental network load, a capacity
charge, a connection charge, and a “power” charge. (Mori, p. 28 and Dhawal) These
charges are imposed administratively and vary by season. Price zones are defined
administratively and regional prices are determined to clear these markets. This general
approach for these systems appears to keep administrative costs low by simplifying
transmission prices; but it may lead to some problems in real-time dispatch in systems
where losses and constraints change quickly or significantly.

7.6 Lessons for Transmission Restructuring

Ownership/Control

It seems to make little difference who owns the transmission grid. The important
question is who controls its operations and how. All of the systems reviewed here have
private ownership. The California and PJM grids are owned by the original private
utilities or their successor UDCs. In Argentina, England and Wales, and Australia, the
grids are owned by separate private entities. In Nord Pool, national grids are owned by
government companies. In each case, they earn fees for transmission services under
regulation by a national authority. England and Wales is the only state/country
examined here in which the owner and the operator are the same entity.

In California, PJM, England and Wales, and Australia, the grid operations are controlled
by a board that is independent of stakeholder interests. This has only recently been true
in California; and, given that the State of California is represented and the state
government is a power purchaser, it may not be true even now. In Argentina, the board
is composed of stakeholders, but the Energy Secretary — presumably acting in the public
interest — has veto power. All of the boards (California’s only recently) are small, making
them less cumbersome and more decisive. Thus, it appears that there are many
feasible possibilities for Japan, including continued utility ownership but independent
operation.

Transmission Access

This seems to be a non-issue. All of the systems investigated grant open access to new
generators and customers. The only potential difficulty may be in the German or French
system, where some participants question whether the transmission systems are as
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open as the utilities claim. Japan would seem to be able to adjust quickly to the open
access system necessary to promote wholesale electricity competition.

Operations
California is the only one of the systems studied that separated market-making from

operations. In retrospect, this seems to have been unnecessarily cumbersome.
California and the England and Wales pool operated under merit order dispatch, with the
lowest-bid units dispatched first, subject to system reliability constraints, under a
uniform-price auction. Now, Argentina, PJM, England and Wales under NETA, and
Australia operate under a hybrid system that takes account of forward contracts as well
as spot markets. Moreover, except for Argentina’s spot market, these are pay-as-bid
markets rather than uniform-price markets. They also provide financial clearing services
for bilateral transactions as well as balancing transactions.

Capacity Expansion

Except for National Grid Company of England and Wales, which owns as well as
operates the grid, the grid operators of the systems studied take a passive and
coordinative role, waiting for others to propose additions to the grid and helping to
facilitate agreement. It is not clear that this is the most efficient way of planning and
executing transmission system expansion. In Argentina, in particular, the system seems
complex and inefficient. Short of unifying the ownership and operation of the grid,
California and PJM may have as efficient a system as could be expected, although it
seems that California has taken a long time to construct some needed transmission links
under its present system. A question that should be examined is that of incentives for
construction of new transmission capacity. Given that Japan appears to have relatively
little inter-regional transmission capacity for an overall system of its size, this would
appear to be a critical question for developing a competitive wholesale electricity market.

Transmission Pricing

Many countries or states begin with a relatively simple approach to pricing the use of
transmission lines that do not allow prices to change as congestion along various lines
change. The principal approach is a postage-stamp procedure that allows electricity to
flow through a region for a single and stable fee, much like mailing a letter within a
country. Sometimes transmission prices are allowed to change with distance between
the point of injection and the point of use. Once again, however, distance-related tariffs
do not change as congestion varies.

Many countries adopt the simple tariff approach because they do not expect congestion
to become a major problem. However, many regions find that electricity restructuring
can change the flow of electricity rather substantially and that previously uncongested
lines suddenly become more congested. For this reason, many countries ultimately
adopt “adjustable” postage-stamp or zonal rates and sometimes nodal prices as they
see lines become more congested. This issue will undoubtedly be important for
restructuring in Japan since wholesale competition would seem to result in a great deal
of congestion on inter-regional links.

8. Comparison of Distribution/Retail Restructuring
Moving power from the transmission system to the customer’s meter may be regarded

as two separate functions: the physical “wires” system and the retail supply system, in
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which retailers use the services of the wires as a regulated common carrier. In the U.S.,
as of March 2002, 25 states and the District of Columbia had passed laws or regulatory
orders to implement retail competition, and more are expected to follow. However, in the
wake of the problems in California, eight have either cancelled or suspended their reform
efforts. This section examines how retail competition has been handled in the
states/countries of this study.

Table 5

Comparisons of Control Parameters for Distribution and Retail Supply

Ownership/
control

Oversight, Regulation
and Competition

Pricing

California

Open entry into
competitive retail
market, since
collapsed. UDCs are
now sole retail
providers for the
market formerly
served by IOUs.

CPUC regulation of UDCs,
based on performance. .
No obligation on the part
of UDCs to insure
adequate wholesale power

supply.

In principle, prices set by
retail competition. This
principle was diluted by
legislated prices for UDCs.
Charges recover costs of
stranded assets. Wires
services’ prices set by
incentive regulation.

Pennsylvania

Original IOUs own

the system and are
retail providers, as

are new entrants.

Pennsylvania has full retail
competition, regulation of
distribution. Retailers are
obliged to provide reserve
capacity. They have
access to forward markets.

Legislated price caps.
Charges recover costs of
stranded assets. Wires
services’ prices set by
regulation.

Argentina Moving toward full ENRE regulates retail Cost-based price cap,
privatization of sales, set rates based on adjusted every 5 to 8 years.
monopoly assessment of costs.
concessions.

England and Open entry into OFFER has regulatory “RPI-X” price regulation.

Wales competitive retail responsibility to see that
market. competition is healthy.

Victoria Privatized, but Competition for all “RPI-X” price regulation.
maintains monopoly customers. Goal is
rights until 2001. Full | minimum regulation except
competition planned for wires functions.
for 2003.

Germany No legislated change | Immediate opening of In principle, prices set by
in ownership, but markets for all consumers | retail competition.
franchised utilities are | but impediments to
no longer protected. switching.

Nord Pool Open entry into Regulatory regimes vary Prices set by retail
competitive retail between the Nordic competition.
market countries. Customers free

to choose supplier and
change instantaneously

France No change in 30% of consumers are In principle, prices set by
ownership. allowed to select supplier. | retail competition.

8.1.  Ownership/Control

California
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AB 1890 provided for “electricity service providers” (ESPs) to enter the retail electricity
market in order to create a competitive retail market. Their services were offered over
the UDC’s distribution systems, which remain regulated by the CPUC. The UDCs were
the default service providers in case retail customers did not choose an alternate ESP.

Pennsylvania
The pre-existing utilities own the distribution system, and their compensation for

distribution services is regulated by the Public Utility Commission. Also, however,
Pennsylvania has actively encouraged retail competition, with retail service providers
using the distribution network as a common carrier. The utilities are default retail service
providers.

Argentina
Distribution assets formerly owned by the federal utilities were either privatized or

handed over to the provinces. The provinces have since started privatizing these.
Monopoly concessions are granted on the basis of competitive bidding under ninety five-
year licenses from ENRE. Retail sales are not separated from distribution.

United Kingdom

There is a separation between the wires (distribution) side of the RECs' business (which
was to be continually regulated) and the retail sales function of the RECs (which was to
be gradually deregulated). The RECs were also the first segment sold off to the public by
the UK government, as of December, 1990.

In addition to the RECs’ retail sales operations, “second tier suppliers,” unaffiliated with
their local REC have entered the market. These include RECs operating outside of their
franchised distribution territories and electricity marketing units of National Power and
PowerGen. Due to concerns relating to maintaining competition, however, the retail
suppliers are required to operate separately from the generating companies and the
distribution side of the RECs.

Victoria

In the first stage of its restructuring, Victoria combined the supply districts of the State
Electricity Commission of Victoria with the distribution assets of Municipal Electricity
Authorities into a single distribution entity. This, in turn, was split into five separate
companies and privatized in 1995. Companies from the United States, and their
consortia, led the way in purchasing these companies. This contrasts with England and
Wales, where electricity assets were sold at prices set by the national government.
Furthermore, all of the Victorian companies were sold intact, and to other companies or
consortia of companies. No restrictions were placed on foreign investors.

Victoria permitted each of the five distribution companies to retain monopoly rights to
supply power to customers in their respective geographic regions. At the time of sale,
some customers were allowed direct access. However, in 1996 large users (the
contestable customers) were freed to purchase electricity from any of the five distribution
companies. As of June 30, 2000, Victoria had 22 retailers that sell electricity to
contestable customers in a competitive market. By January 2003, all Australian
electricity consumers are to be able to choose between electricity retailers.

Germany
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Although Germany did not legislate any change in ownership at the distribution and retail
level, the nation no longer protects franchise utilities with demarcation agreements. A
mixture of integrated utilities and regional and municipal utilities provide distribution and
retail services to end users.

Nord Pool

There is free entry to the competitive retail market. Consumers have many suppliers
from which to choose, and many new suppliers have emerged since the reform.
Switching one’s retail supplier can be made with short notice, and there is a great deal of
comparison shopping and switching done over the Internet.

France

New companies can compete with EdF for providing distribution and retail service, but
any new entrants must provide the same employee benefits as EdF. This has been a
barrier to offering competitive prices, so there has been relatively activity in retail
competition in France.

8.2.  Oversight, Pricing, Regulation and Competition

California

AB 1890 created the possibility of retail competition by allowing free entry for new retail
sales companies. However, AB 1890 also fixed retail rates for the UDCs at the levels in
effect as of June 10, 1996 and guaranteed a 10-percent rate reduction for residential
and small commercial users. This sweetener was financed to some extent by tax-
exempt California state bonds. It appeared to be a political quid pro quo for imposing
the Competition Transition Charge.

Rates were to remain frozen until March 31, 2002. Thus, new entrants in the retail
market were faced with competing with entrenched incumbents with artificially
depressed prices. (Taylor and Van Doren, 2001) However, at the time AB 1890 was
passed, it was widely believed that competition would drive wholesale rates down, so
that retail competition would thrive despite the UDCs’ rate reduction. In the event,
however, with wholesale prices rising and UDCs’ rates fixed by law, new retail suppliers
were not able to survive.

The UDCs and other retail suppliers are under no obligation to maintain control of
sufficient capacity to serve the loads they serve. Also, they were forbidden to mitigate
risks of inadequate supply by having access to forward markets, either long or short
term.

Pennsylvania
The Electricity Generation Customer Choice and Competition Act called for a phase-in of

retail choice, with one-third by January 2000. All customers in Pennsylvania can now
choose the generator of their electricity, but they are still required to purchase the
transmission and distribution components of their electricity services from the traditional
utility. Incentives were provided for participation in a pilot retail choice program. This
phase-in allowed utilities and the PUC to iron out transition difficulties before full
competition was launched.
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In terms of numbers of customers that have switched suppliers, Pennsylvania's
restructuring program has been called the most successful in the U.S. However, to
some degree, retail choice has been forced. For example, as required under PECO's (a
major 10U) restructuring plan, 300,000 residential customers that had not chosen a
competitive supplier were randomly chosen and switched to The New Power Company,
which was chosen by PECO to provide "Competitive Discount Service" from March 2001
through January 2004. Customers may opt out of the program or choose another
electricity supplier without penalty. (Energy Information Administration, 2001)

Moreover, like California, Pennsylvania legislation placed a price cap on retail rates for
customers served by traditional utilities. Like California, when wholesale prices rose,
many customers fled the new retailers back to the traditional utilities whose retail rates
were capped. (Erie Times-News, 2001)

PJM requires retail suppliers to have enough capacity to cover all current demand plus a
19 percent reserve.

Argentina
Distribution and retail sales remain integrated, and distribution companies retain a

franchised monopoly. They have an unconditional obligation to supply customers,
subject to penalties for failure. ENRE regulates the retail activities of distribution
companies, setting rates and conditions of service. Large users may choose to be
supplied either by the distribution companies or directly by generators. If they choose
the latter, their rates and terms of service are determined by bilateral negotiation and are
not subject to regulation.

England and Wales

OFGEM has responsibility for assuring that competition is healthy and that rates are
appropriate. Rate-of-return regulation was rejected in England and Wales for several
reasons. First, discovery costs were felt to be expensive, requiring a large bureaucratic
structure. Further, it was felt that regulators would always suffer from a disadvantage,
given that the utilities could manipulate the information they supplied to their own
advantage, leaving the regulator in an inferior negotiating position. Moreover, rate-of-
return regulation offered insufficient incentives for the utilities themselves to reduce costs
aggressively (although this shortcoming can be mitigated by infrequent rate cases).
Thus, they adopted price caps, as discussed below.

Victoria

As in the United States, regulation of distribution and retail sales is the responsibility of
the state rather than the federal government. Victoria’s Office of the Regulator-General
is responsible for promoting competitive markets, free entry and efficiency and for
ensuring that end users benefit from competition and efficiency. The overall intent is to
act only when the competitive market fails.

Germany
Restructuring provided immediate open markets for all consumers. Switching to new

suppliers, however, can be burdensome and can take months.
Nord Pool

The Network Authority supervises price levels, price developments and other terms for
network services. If the Network Authority in its final assessment concludes that the

82



price level is not reasonable, this is reported in the form of a decision with an injunction
to the company to adjust its price level. It is then possible for the company to appeal
against this decision at a court of law.

France
There is little formal oversight or regulation. Basically, Edf regulates itself.

8.3 Retail Pricing

California

In principle, retail prices were to be determined by competition. However, the
circumstances that led to the demise of retail competition, as described in Section 8.2,
have led the CPUC to resume its traditional regulatory role.

In addition to fixing the retail cost of electricity, AB 1890 allows for stranded cost
recovery in California. Utilities were to apply the difference between their actual
operating costs and the legislatively-fixed price toward recovering their stranded costs
(under the assumption that the costs of energy would be less than the fixed retail prices).
The stranded assets in California consisted primarily of nuclear power plants and
generous power purchase agreements with wind, cogeneration and other “qualifying
facilities” (QFs) as defined in the U.S. Public Utility Regulatory Policy Act of 1978. The
California Public Utility Commission interpreted this act generously for the QFs under
Standard Offers 2 and 4, leading to a great deal of power being offered that the utilities
were forced to accept at a high price under long-term power purchase agreements.
Also, a "Competition Transition Charge" (CTC) on consumption is levied on retail
customers to help cover the costs of stranded assets, along with another charge that
finances the bonds that provided the rate reduction.

Pennsylvania
Pennsylvania, like California, has price caps for retail customers. In addition, residential

and commercial customers received an additional eight percent rate reduction. Thus,
like California, retail prices are decoupled from wholesale prices. Also like California, as
wholesale prices have risen, retailers are being squeezed.

With regard to stranded costs, the PUC is authorized to determine the level of stranded
costs that each utility is permitted to recover. Cost shifting between customers as a
result of stranded cost recovery is prohibited. The costs can be recovered through a
non-bypassable CTC that will be reviewed and adjusted annually for each customer who
elects to receive service from an alternative generation supplier. The CTC will be
collected by utilities over a maximum period of nine years, unless the PUC approves
another time frame. California, by contrast, authorized a collection period of only four
years.

Argentina
Like California and Pennsylvania, but unlike England and Wales and Victoria, the

Argentine retail pricing regime is specified in detail by law rather than set by regulation.
Thus, the regulator, ENRE, has far less discretion and is basically an administrator,
whereas in the other countries/states considered here, the general rule is that the
regulator is also a policy-maker and has full discretion over prices.
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The prices that end-users pay are capped by ENRE. This cap is based on an
assessment of costs. Inasmuch as the cap is reset every five years, the cap plus
regulatory lag provides an incentive for distribution companies to cut costs. End-use
price caps set by ENRE consist of an energy charge, a loss charge, connection and
transmission costs, cost of capacity in the wholesale market, and a fixed distribution
charge. The prices based on distribution costs are adjusted every six months on the
basis of a combination of the U.S. Consumer Price Index and Producer Price Index
(inasmuch as the Argentine peso is pegged to the U.S. dollar). (Gomez, 2001) The
component of prices based on energy costs are adjusted every three months, according
to changes in the seasonal prices.

Prices paid by customers differ by usage and other criteria. “Low demand” users pay a
fixed component for distribution services and a variable energy (kWh) charge. “Medium
demand” customers pay a fixed distribution charge, a variable energy charge, and a
peak demand charge. “High demand” customers’ tariffs depend on peak and off peak
demand; on different prices for active energy according to whether consumption is in
peak, shoulder, or valley times of day; and on reactive energy. (Gomez, 2001)

However, distributors may request adjustments to the initial structure. Such requests
must be approved by ENRE. Rate-change requests are subject to challenge on several
fronts. ENRE may call hearings on rate adjustments, for example, if it believes that a
distribution company’s requested rates are “unjust, unreasonable, unjustifiably
discriminatory, or preferential”. If ENRE inaction does not act on a request within 120
days, the licensee may institute its requested changes as if they had been approved.
Thus, the distribution companies control the agenda, an attractive feature for investors.
(Heller and McCubbins, 19997?)

The distribution companies’ control over the initiation of policy changes indicates that the
government designed the regulatory structure to ensure that private investors would
continue to earn a satisfactory rate of return beyond the tenure of the government that
put the reforms into place. However, it also ensures that — in principle, at least — retail
prices will be closely linked to costs and that retail customers will capture some part of
distributors’ productivity gains. So far, the system seems to be working, as retail prices
have declined.

England and Wales

Regulatory control over retail prices is the responsibility of the Director General OFGEM.
England and Wales use an “RPI-X" approach to ratemaking for the “wires” sectors
(transmission and distribution), in which base-year prices are escalated by the retail
price index (RPI) minus an adjustment factor (X) that is generally held to represent
expected productivity change. Other adjustments could be incorporated to allow for
exogenous influences on price. RPI-X has also been applied to electricity retailing for
residential users (although this market is scheduled for deregulation).

RPI-X regulation employs a multi-year review cycle, typically of 3 to 5 years. This
provides companies with an incentive to increase efficiency faster than “X” in order to
realize the benefits of their cost reduction efforts over the review cycle. Upon completion
of the regulatory cycle, the regulator conducts a new review and sets new benchmarks
both for the initial set of prices and for “X”. The regulator is then able to pass on some of
the benefits of the realized efficiency gains to consumers.
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The incentive aspect of improvement over time is a well-known feature of rate-of-return
regulation with long intervals between general rate cases — so-called “regulatory lag.”
Also, it appears that resetting the benchmarks under RPI-X has difficulties of discovery
similar to those of general rate cases under rate-of-return regulation. In fact, RPI-X has
not reduced the earnings of distributors, inasmuch as they were able to reduce their
costs faster than the rate of inflation. Also, companies were able to buy distribution
assets at less than their replacement costs. “Price reductions in toto, since privatization,
have been between 23% and 32% in real terms; the smallest reductions have actually
been for the extra large and domestic customers,” who had more political clout than the
other retail classes before privatization. (Littlechild, 1999)

In addition, industrial customers in England and Wales have had the option of real-time
rates since 1991, and they have been adopted fairly widely. (Communication with
Richard Green)

Victoria
Price cap regulation for distribution services is similar to that of England and Wales.
Beyond that, prices are set by competition between retailers.

Germany
Competition is supposed to set retail prices. The fear of future government intervention

plus excess industry capacity lowered prices immediately after restructuring. The
beneficiaries of price declines have primarily been large industrial and commercial
consumers. So far, prices have declined little for domestic consumers. However, there
has been very little switching of retail suppliers by domestic customers. This appears to
be due to a combination of factors: domestic customers are basically satisfied and — in
the absence of electric heating and cooling — not too concerned about their electricity
bill, it takes four to five months to process the paperwork to switch suppliers, and
households are not represented in the deregulation process. (Ku, 2001)

Nord Pool

Prices are determined by competition. Prices have varied since reform and it is difficult
to establish the effect of competition versus the national variation due to varying
production cost. (Fifty percent of electricity is generated by hydro power plants). In
principle “real-time” prices prevail unless customers enter long-term contracts with
suppliers. (Most electricity is still traded in bi-lateral contracts).

France
EdF sets prices pretty much on the basis of the costs that it computes.

8.4 Lessons Applicable to Distribution and Retail Supply Restructuring

Ownership, Control, Competition and Regulation

It is still not clear whether retail supply is amenable to effective competition. California
and Pennsylvania have contaminated the experiment with legislated retail prices for
incumbent utilities that, in times of rising wholesale prices, make competition from new
entrants unviable and threaten the financial integrity of the incumbent utilities.

One question is whether there is enough price and product differentiation to make it
worthwhile for customers to shift from incumbent to alternative suppliers. Even before
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escalating wholesale prices, the response to alternative suppliers in California and
Pennsylvania was lukewarm. The response seems somewhat better in England and
Wales and in Australia, but it is not clear that there have been major benefits in either
price or quality of service compared to a regulated distribution/retail supply monopoly.

Argentina eschewed retail competition, and its retail sector seems to be working well. A
question that should be asked for restructuring with respect to retail competition is, “Is it
worth the trouble?”

Argentina has stuck with cost-based retail regulation, with long periods between reviews.
The five years between reviews provides incentives to cut costs. The lower costs are
then captured for customers, and the cycle is begun again, with continued incentives to
cut costs, and continued (but lagged) capture of the cost cuts by customers. Itis a
system reminiscent of conventional regulation in the United States before the 1970s --
inelegant but perhaps as efficient as more sophisticated schemes.

England and Wales and Australia have adopted RPI-X regulation for distribution
services. On its face, this type of regulation seems less intrusive and less subject to
manipulation by distributors than Argentina’s cost-based regulation — if one knows what
“X”is.

Pricing

It is clear that one of the most important mistakes in California was to decouple retail
prices from wholesale prices, a mistake that is being repeated in Pennsylvania. None of
the other states/countries have engaged in this practice. However, only England and
Wales have initiated real-time rates for large industrial users and none have done so for
small users, an innovation that offers immense potential in matching prices to costs.
Japan should consider carefully the potential of real-time pricing to increase efficiency
and reduce risk.

9. Implications for Japanese Electricity Restructuring

Other states and countries have had successful experiences in restructuring their
electricity sectors. They have done so by greater reliance on free markets, whereas
California -- in seeking the theoretical efficiency arranging markets so that price equals
short-run marginal cost -- built rigidities into its system that kept it from adjusting when
conditions in electricity markets took an unexpected turn. All of the other
states/countries investigated in this study except Pennsylvania/PJM, Germany, and
France started restructuring before California, and the structure of Argentina’s electricity
sector has been stable for several years. Thus, there is a record of what works.

Japan can learn much by simply observing what did not work in California. However, it
is useful to know what alternatives do work in practice, so that there is guidance for the
future rather than putting excessive reliance on what should work, in principle. First,
restructuring for any given stage of electricity production and delivery — generation,
transmission or distribution/retailing — is like jumping across a chasm. You either jump
all the way across, or you do not jump at all.

California jumped half-way in wholesale markets by discouraging the UDCs from
hedging their spot transactions. The failure to permit the risk-mitigation of forward
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markets contributed significantly to the volatility of California’s electricity markets and
may well have contributed to raising average prices higher than they would have been
otherwise.

California also jumped half-way across in its attempt to create competition in retail
markets, while legislating fixed retail prices for the UDCs. The result was that new
entrants could not compete — and UDCs could (were forced to) compete all too well, with
bankruptcy and near-bankruptcy as a consequence. It is highly likely that if California
had not restructured at all — that is, maintained its vertically integrated, regulated utilities
— it would have been better off than it is at present. In fact, most states in the U.S. have
continued to maintain this structure, except for allowing generators to compete for
wholesale markets. However, it is likely that California would have been even better off
than under traditional regulation if participants had been free to choose the terms of how
they would compete and let the market tell them whether or not they were right.

Thus, it seems obvious that one lesson is that it is folly to decouple retail prices from
wholesale prices, although Pennsylvania is only now learning this. Retail prices
reflective of wholesale prices on an average monthly basis would have reduced
California’s demand, thereby helping to relieve capacity shortages and upward pressure
on wholesale prices. Real-time pricing -- at least for large customers — would tie retail
and wholesale prices even more tightly. It seems to have been successful in England
and Wales for large industrial users; and it seems to be within reach for small end-users.
Argentina has moved in this direction with peak load pricing for medium-demand
customers and peak demand and peak-shoulder-valley differentiation of prices for large
users. However, there does not seem to be any particularly compelling reason if Japan
restructures to not move to full real-time pricing.

A second lesson is that it is important to limit the incentives for possible price
manipulation. Argentina, PJM and Australia have maintained uniform-price bidding on
their spot markets, but their spot markets are complemented by long-term and
intermediate-term markets, so that even if there is manipulation it affects only a relatively
small part of the power supply. In addition, despite the theoretical attractiveness of
uniform-price auctions for spot markets, pay-as-bid price-setting may be less likely to be
vulnerable to generators manipulating the market by withholding capacity. England and
Wales had the longest history of uniform-price auctions and finally discarded them in
favor of pay-as-bid bilateral agreements.

A third lesson is that despite the attractiveness of price equaling marginal cost in static
equilibrium, electricity markets are dynamic; and participants need to be able to mitigate
risk by arranging to buy and sell power under long-term and intermediate time
structures, as in financial and commodity markets. PJM, Argentina, England and Wales
Australia and Nord Pool recognized this from the outset in the widespread use of
contracts for differences; and England and Wales have now gone to bilateral physical
contracts.

A fourth consideration — not really a lesson because the results are not clear — is how far
does one want to push retail competition.. This goal has both theoretical and even
ethical advantages of consumer sovereignty. In addition, efficient wholesale markets
require some significant participation by retail customers and their choices about how
much power they want at different prices and about from whom they want to purchase.
These benefits need to be balanced against the transaction costs in allowing all
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customers to switch. Before whole-heartedly expanding retail competition to all
customers, a careful review of what end users/voters really want would seem to be in
order.

Finally, the biggest lesson of all should be that “not invented here” is not an acceptable
principle for developing public policy, particularly for electricity. As Japan undertakes its
own restructuring efforts, the process should be given sufficient time to be done right;
and this includes deliberate scrutiny of what has and has not worked elsewhere. The
end results may be unique for Japan, but they should not repeat others’ mistakes.

References

Australian Competition and Consumer Commission (undated), “The ACCC Electricity
Group,” http://www.accc.gov.au/electric/fs-elec.htm

Besant-Jones, John E. and Bernard W. Tenenbaum (2001), The California Power Crisis:
Lessons for Developing Countries, ESMAP Report, The World Bank, May

Borenstein, Severin (2002), “The Trouble with Electricity Markets: Understanding
California’s Restructuring Disaster,” Journal of Economic Perspectives, Winter, pp. 191-
211

Commission of the European Communities (2001), “Completing the Internal Energy
Market,” Commission Staff Working Paper, SEC (2001) 438

Currie, David (2000), “The New Electricity Trading Arrangements in England and Wales:
a Review,” delivered at The Beesley Lectures: Lectures On Regulation Series X 2000,
October. http://www.iea.org.uk/wpapers/regcurrie2000.htm

Dept. of Trade and Industry (UK), Energy Policy Directorate (2001), “Proposed
Modifications to Licence Conditions,” March

Dept. of Trade and Industry (UK), Energy Policy Directorate (2001), “Welcome to the
International and Energy Markets Branch,” September

Erie Times-News, Pa. (2001), “Consumers Flee from Electric Choice Program in
Pennsylvania,” July 10

Gomez, Tomas (2001), “The Argentine Power Sector,” Ch. 9 in Rothwell and Gomez
(2001)

Heller, William B. and Mathew D. McCubbins, (19997?) “Chapter Eight: Political
Institutions and Economic Development: The Case of Electric Utility Regulation in
Argentina and Chile,” in Stephan Haggard and Mathew D. McCubbins, Political
Institutions and the Determinants of Public Policy: When Do Institutions Matter?,
http://polisciexplab.ucsd.edu/mccubbin/MCHAG/chap8.htm

88



International Energy Agency (2001), Competition in Electricity Markets, OECD/IEA

International Energy Agency (2001a), Energy Policies of IEA Countries: Australia 2001,
OECD/IEA

Joskow, Paul (2001), “California’s Electricity Crisis” unpublished paper, August 1.

Kahn, Jeremy (2001), “Where Deregulation Isn't a Disaster,” Fortune, March 19, Vol. 143
Issue 6, p. 40

Ku, Anne (2001), “German Electricity Market,” analyticalQ,
http://www.analyticalg.com/energy/germany/default.htm

Littlechild, Stephen C., (1999) “Privatization, Competition, and Regulation of the British
Electricity Industry, with Some Implications for India,” Text of the Sixth Annual TERI
Foundation Day Lecture, February 5

Nagpal, Dhawal (2002), “Transmission Pricing for RVPN”, Rajasthan Power Sector
Reforms: Institutional Development of RVPN, Draft Report by PricewaterhouseCoopers,
July 2002

National Electricity Code Administrator [Australia] (2001), “About NECA.”
http://www.neca.com.au/AboutNECA/

National Electricity Code Administrator [Australia] (2001a), “Interim Report on the
Performance of the National Electricity Market,” www.neca.com.au/
Files%5Cc_Performance_of _the_ NEM_Overview.pdf

National Electricity Code Administrator [Australia] (2001), “The National Electricity
Market,” http://www.neca.com.au/NEM

National Electricity Market Management Company Limited (2001), An Introduction to
Australia’s National Electricity Market,
www.nemmco.com.au/publications/whitebook/introbook.htm, September

Newbery, D. and Green, R. (1996), “Regulation, Public Ownership and Privatization of
the English Electricity Industry,” in R.J. Gilbert and E.P. Kahn (eds), International
Comparisons of Electricity Regulation, Cambridge University Press

PJM (1998), 1999-1999 PJM Region Transmission Expansion Plan Scope and
Procedure, www.pjm.com/transmission/trans_exp_plan/

Pollitt, Michael G., (1997) “The Impact of Liberalization on the Performance of the
Electricity Supply Industry,” The Journal of Energy Literature, vol. 3, No.2

PriceWaterhouseCoopers (2001), Review of NEMMCO'’s Year 2001 Statement of
Opportunities, August. http://www.neca.com.au/What'snew.

Platts (8/08/2002), “German User Group Takes EEX Price Spike Complaint to FCO,”
Platts Global Energy. http://www.platts.com/archives.shtml#67351

89



Rothwell, Geoffrey and Tomas Gomez (2001) Principles of Electricity Economics:
Regulation and Deregulation, |IEEE Press

Sweeney, James L. (2001), California Electricity: From Opportunity Through Risk,
Challenge & Crisis, Towards Blight (Draft), Background monograph for the Conference
on the California Electricity Problem, October 18-19.
www.hoover.org/research/conferences/calelectricity

Taylor, Jerry and Peter VanDoren (2001), “California’s Electricity Crisis: What's Going
On, Who's to Blame, and What to Do,” Policy Analysis, No. 406, July 3.

U.S. Energy Information Administration (2001), Country Analysis Briefs — Australia.
http://www.eia.doe.gov/emeu/cabs/australi.html

U.S. Energy Information Administration (2001), Country Analysis Briefs — United
Kingdom. www.eia.doe.gov/cabs/uk2.html

U.S. Energy Information Administration (1997), Electricity Reform Abroad and U.S.
Investment, www.eia.doe.gov/emeu/pgem/electric/contents.html

U.S. Energy Information Administration (2001a), Wholesale Electric Power Links,
www.eia.doe.gov/cneaf/electricity/wholesale/wholesalelinks.html

U.S. Energy Information Administration (2001b), Status of State Electric Industry
Restructuring Activity as of June 2001,
http://www.eia.doe.gov/cneaf/electricity/chg_str/tab5rev.htmI#PA

Weiser, Ryan, Steven Pickle and Afzal Saddiqi (2001), “The California Power Sector,”
Chapter 5 in Rothwell and Gomez (2001)

Wolak, Frank A. (2001a), “Ten Myths About Competitive Electricity Markets: Lessons for
Designing Congestion Management Protocols,” Presentation, February 7.

Wolak, Frank A. (2001b), “What Went Wrong with California’s Re-structured Electricity
Market (and How to Fix It),” Presentation at the Stanford Institute for Economic Policy
Research, February 15. http://www.stanford.edu/~wolak/

World Energy Council (2001), Pricing in Developing Countries
www.worldenergy.org/wec-geis/publications/reports/

Appendix A
Description of Capacity Payments in the England and Wales Power Pool

Under the power pool, the price actually paid to generators also included -- in addition to
the energy prices that were determined under the bidding system -- a financial incentive
for maintaining some additional (peak load) generation capacity in the event that
demand exceeded consumption forecasts. This capacity payment equaled the value of
lost load (VOLL) times the loss of load probability (LOLP). The VOLL attempts to
measure the system cost of not producing enough electricity to meet peak load. Another
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way of looking at VOLL is that it attempts to measure the "extent to which generators are
prepared to invest in additional capacity in excess of the actual maximum on the
system." The LOLP measures the probability that supply will be insufficient to meet
demand at a particular point in time.

The LOLP changes by season and day. The closer demand is to scheduled supply, the
higher the LOLP and therefore the higher the capacity payment. Thus, the price paid to
electricity suppliers under the pool was the system marginal price (as determined by
bidding) plus (VOLL * LOLP). (U.S. Energy Information Administration, 1997, Ch. 2)
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