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In the context of the OECD’s programme on Regulatory Reform, country reviews are being undertaken.  The
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6. More recently, economic regulation of private utilities has begun to move toward “performance
based regulation” of monopoly activities, a variant of price caps and the “RPI minus x” type of regulation
in the United Kingdom. The independent regulator sets maximum prices for various goods and services,
defines a price index, and sets a factor “x” that reflects, say, expected efficiency gains. Maximum prices in
the next period are automatically set at the current period prices, adjusted by the change in the price index
and the “x” factor. Additional adjustments can be made only at predetermined review periods. However,
unlike pure price caps, the regulator also sets non-price performance standards, such as for reliability, in
addition to the price standards.

7. There is substantial trade among utilities. The non-integrated utilities have always bought
electric power, primarily under long-term contracts, and the federal utilities have always sold electric
power, but earlier reforms (e.g., the 1978 Public Utility Regulatory Policy Act) induced entry by non-
utility generators. The introduction of NUGs as well as, perhaps, an increased risk that investments might
not be allowed to be recovered under the regulatory regime, promoted the development of trading amongst
utilities. Presently, about 55 percent of total electricity consumed is not generated by the utility that sells it
to the end-user. [EIA 1998g]

Background Statistics

Primary fuels (all energy usage): coal 31%, natural gas 27%, oil 22%, nuclear 10%, hydroelectric 5%, other 5%.
[DOE 1998b, Fig. 4] One-fifth of the total is imported. Energy consumption per capita and per unit GDP is among the
highest in the world. [IEA 1998]

Fuels used for electricity generation (1997): coal 57%, nuclear 20%, gas 9%, hydropower 11%, oil 2%, non-hydro
renewable fuels 2 x 10 -3 (about 7500 mWh). [EIA 1998b]

Electricity end-users (1996): 35% residential customers, 29% commercial sector, 33% industrial sector and 3% other
end-users such as governments. [EIA 1998a]

Book value of electricity sector assets (1994): US$700 billion (10% of the US total)

Sales of electricity (1994): US$212 billion. [DOE 1998a]

International trade (1996), in billion kWh:  Imports 46.5 (45.3 Canada, 1.26 Mexico); Exports 9.02 (7.7 Canada,
1.32 Mexico)

Cost (1996): generation 74%, transmission 7%, distribution 19%.

Generation (199?): total: 3 652 teraWatthours; by ownership:  73% investor owned utilities (about 350), 15% publicly
owned utilities (about 2000), 10% rural co-operatives (about 1000); by size:  the 34 largest utilities generate more than
half the total. [IEA 1998]

Physical structure:  There are five interconnections in North America, within which frequency is synchronised and
between which are limited direct current links. Of these, three--East, West, and Texas--are predominantly in the
United States.  157 control areas balance electric flows in their area and with adjacent areas, and some co-ordinate
planning.

Emissions: the electricity industry accounts for about 65% of SO2 emissions and about 30% of NOx emissions in the
country.
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Figure 1. Average Revenue from Electricity Sales to All Retail Customers

(1996, cents/kWh, by State)
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Figure 2. Status of State Electric Utility Deregulation Activity

as of September 1, 1998

 
 Source: U.S. Department of Energy, Energy Information Administration, Electric Industry Restructuring,
Monthly Update.
 
23. Other policy goals in the United States are pursued by a combination of markets and direct
government intervention. Environmental goals, for example, are pursued through subsidiescash, tax
advantages, or surcharges on end-usersto support research, development, and adoption of emerging
technologies for, e.g., energy efficiency and cleaner generation; market-based regulation, such as the SO2
emissions permits trading programme; and more traditional command and control regulation. The
Administration proposes a requirement that a pre-determined percentage of electricity be generated from
non-hydropower renewable energy sources, subject to a price ceiling. (Similar requirements have been
adopted in some states.)   Efficiency in the generation of “green” electricity would be encouraged by using
market mechanisms to determine the technology, the generator, and the price received.

24. Policy goals with respect to reliability13 of the electricity system would be assured, under the
Administration’s proposal, by moving from a set of voluntary agreements basis under the North American
Reliability Council to a system of mandatory self-regulation under a NERC successor organisation, the
North American Electric Reliability Organisation, overseen for its United States-based activities by the
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Securities and Exchange Commission (SEC): has jurisdiction over some mergers under the Public Utility Holding
Company Act of 1935, regulates markets for utility stocks.

27. The main federal economic regulator for the electricity sector is the Federal Energy Regulatory
Commission (FERC). FERC is an independent commission, governed by five commissioners appointed
by the President and confirmed by the Senate, for five year terms. FERC has jurisdiction over all privately
owned lines used in interstate transmission (that is, authority over rates, terms and conditions); in practice,
this gives FERC jurisdiction over all privately owned transmission. Since the boundary between
transmission and distribution is somewhat arbitrary, so also is the limit of FERC jurisdiction until specific
lines are labelled as one or the other. FERC also has jurisdiction over sales of electric power for resale.
FERC has only limited jurisdiction over entities owned by the public sector, which own about one-third of
the grid and about a quarter of generation.15 FERC does not have authority to order electric transmission
siting (which contrasts with its authority to order gas pipeline siting).

28. State public utility commissions have jurisdiction over generation (excluding federally-owned),
distribution, transmission siting and environmental concerns, residual revenue necessary to pay for the
costs of transmission lines, and service and prices to end-users. They often do not have jurisdiction over
municipal utilities: E.g., municipal utilities may be able to opt-out of the reforms in their respective states.
Thus, for example, Los Angeles Department of Water and Power decides whether Los Angeles end-users
may choose their own electricity suppliers and the Massachusetts law requires municipal utilities to allow
retail competition only if they seek to compete outside of their service areas.

29. Entities such as federal corporations, power marketing agencies, municipal utilities, irrigation
districts, and co-operatives are subject to different regulations. Often their economic behaviour is
controlled by their founding legislation or regulations. For example, they may be required to have
revenues cover certain costs, or to sell power preferentially to publicly owned utilities.

30. In addition to the boundaries between various regulators’ jurisdictions, there is also a boundary
between that which is subject to economic regulation and that which is subject to antitrust law
enforcement. This is defined, in part, by the antitrust laws’ “state action doctrine.” This doctrine removes,
from the sphere of antitrust prosecution, behaviour that suppresses competition but that is an action of a
state, or a political subdivision (such as a city) to which the state has delegated authority to regulate, or an
action by a firm or individual actively supervised by a state, and taken pursuant to a clearly articulated
state policy to displace competition. (See Chapter 3.) The Antitrust Division of the U.S. Department of
Justice and the Federal Trade Commission are the federal institutions that enforce the antitrust laws.  State
attorneys general enforce antitrust laws, and have an interest in competition in the electricity sector.

31. Two important non-economic regulators are the North American Electric Reliability Council
(NERC) and the federal Environmental Protection Agency (EPA). NERC is a voluntary organisation of
utilities covering much of the continent. It promulgates voluntary policies and standards to promote
reliability of the electric supply in North America. (It is being succeeded by NAERO, see above.) The
EPA and the state environment departments share a complex layering of authority over environmental
protection. Key federal laws are the National Environmental Policy Act of 1969 that requires federal
agencies to prepare environmental impact statements on major federal actions, the Clean Air Act16which
deal with the SO2 emissions trading programme and NOx reduction programmeand the Clean Water
Act, which covers wastewater discharges.
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thus able better to take into account transmission congestion over larger regions.  In addition, appropriate
pricing of transmission, as discussed above, would discourage patterns of use that give rise to reliability
concerns, and encourage congestion-relieving investment in the long-run. Explicitly pricing reliability
would provide a spur to these investments, but there may nevertheless be a transitional period during
which not all transactions desired by market participants can be made and there are financial incentives to
operate closer to the limits of the system. (Explicitly pricing of reliability enables larger end-users who
highly value reliability to pay for it, while allowing those with a low willingness-to-pay to buy lower-
priced interruptible supply contracts. Whereas under the old regime, all customers had to be convinced to
support investments for reliability, now those who highly value reliability can compensate utilities for
their reliability-promoting investments and operating procedures. Of course, explicit pricing of reliability
requires the ability to assign liability in the event of failure.)

60. The second potential cause of a decline in reliability is that the transition from the existing
integrated planning process to a market-driven process of investment in generation and transmission may
take some time. Decreased co-ordination of investment during the regime change can reduce reliability.
At present, there appears to be a lack of effective mechanisms for paying for transmission extensions that
benefit utilities or end-users who are in different states. Both the EIA and NERC have expressed concern
that no one is taking responsibility for building new lines and supplying equipment to serve customers in
other states.32  However, if reliability were priced explicitly, or if ISOs were sufficiently large, then such a
payment mechanism would exist. The Department of Energy has formed a special task-force to assess the
impact of competition on reliability, and to recommend measures to help prevent reliability from
declining to an uneconomic degree.

61. For smaller end-users, for whom the installation of equipment for shedding load may be too
costly, “reliability” is associated more with weather-related outages, such as trees falling on power lines.
For these end-users, reliability is a public good: investment to increase one neighbour’s reliability cannot
exclude the next door neighbour from benefiting. Regulation of distribution is needed to ensure sufficient
provision of such public good reliability.33

62. The reliability regime, which has worked well over the past three decades, will necessarily
change as economic regulation of the electricity sector changes. The regime will likely change toward
mandatory self-regulation, overseen by the independent regulators of the three North American countries.
It is not clear whether efficient long distance transmission investments can indeed be made under a system
of state-by-state as well as federal regulation. Finally, it is not clear how the introduction of independent
system operators will transform the reliability regime, still based primarily on utilities.

2.4.4. Environmental regulation and subsidies

63. There are three main points of intersection between environmental and electricity sector
regulation. First, some emissions from generating plants are regulated. Second, “renewable portfolio
standards,” according to which a minimum fraction of electricity would be generated using non-
hydropower renewable fuels, have been established in several states and has been proposed nation-wide
by the Administration.  Third, research, development, and demonstration for the adoption of new
technologies to increase energy efficiency and to decrease emissions from generation, is subsidised both at
state and federal levels. In addition, there are consumer protection concerns about potentially false claims
about the “green-ness” of power.

64. A nation-wide sulphur dioxide emissions permit trading programme significantly reduced SO2
emissions from generating plants at costs much lower than expected. (See Chapter 2.) The programme
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owned entities operate under accounting and budget rules that do not necessarily require the same
accounting procedures for valuing assets or market-like rates of return on equity or market-like debt
repayments. Together, these differences result in inter alia different costs of purchased electricity and
different costs of capital, thus imply that there is not competitive neutrality. 40

78. There are substantial differences in the cost of purchased power that result from preferential
treatment under laws and regulations. Specifically, some utilities have preferential access to electricity
generated by federal hydropower schemes. Electricity thus generated is not sold at market prices; rather, it
is rationed, giving publicly owned utilities first call, with privately owned utilities allowed to buy any
excess. The price at which this electric power is sold is determined by its marginal accounting cost,
charges for irrigation water (a joint product), government accounting rules, and by budget rules that
specify net budget flows, interest rates, and repayment terms for the cost of dams and associated
infrastructure. These projects have very low marginal costs: Bonneville Power Administration (BPA) and
Western Area Power Administration (WAPA), have short-run marginal costs of about US$0.016/kWh and
US$0.011/kWh respectively. In 1997, BPA’s “preference rate”41 was US$0.0239/kWh and WAPA’s
average revenues were US$0.016/kWh, respectively. These figures compare with 1995 industry average
revenues of US$0.060/kWh. [BPA 1997, BPA 1998, WAPA 1997] Thus, being a preferred customer of
the federal hydropower schemes is a valuable status; in essence, it is a subsidy. In addition, the rationing
process does not ensure, as a free market would, that electricity goes to those buyers who value it the
highest. Hence, replacement by a market would result in a more efficient allocation of electricity
generated by federal hydro-power schemes,  and overall savings on the generation of electricity.

79. Differences in the cost of capital are also large. Debt is subject to different tax rules; for
example, local publicly-owned utilities may issue bonds that are exempt from federal taxation, subject to
some restriction. The cost of capital is lower for some public entities not only because of different tax
treatment, but also because of markets perceiving their debt to be less risky because it is backed by a
taxing authority and, for some, because they may not be required to return a market rate of return on
investments to their owners or to make market-like debt repayments.

80. There is a variety of other unequal treatment. For example, the federal corporation Tennessee
Valley Authority and federal power marketing administrations such as BPA and WAPA, are exempt from
federal and state corporate income taxes. Publicly owned utilities may not be subject to regulatory
oversight, notably with respect to their charges for transmission (although this would change under the
Administration’s proposed Comprehensive Electricity Competition Act), and may be exempt from various
laws that affect their costs, ranging from environmental to labour standards laws. Further, as provided in
the Energy Policy Act, certain companies have preferential access to research and development funding.42

On the other hand, privately owned utilities, or their ratepayers, bear the costs of complying with
regulation, e.g., the cost of credibly conveying information to the independent regulator, a cost which is
not borne by publicly owned utilities.

81. The Tennessee Valley Authority provides an example, albeit perhaps an unusual one, of the
effect of the special treatment. While the TVA is required to be self-financing with respect to electric
power, its prices do not reflect US$14bn of non-producing nuclear assets. The implicit federal government
guarantee has enabled TVA to borrow US$26bn (as of September 1994) at low interest rates.43 It pays no
federal income tax. TVA is protected from competition by the EPAct, which does not require TVA to
comply with the new grid access requirements, and by provisions in TVA’s contracts with distribution
companies that severely limit distributors’ abilities to buy from other sources. (The contracts provide that
TVA supplies all their electric power and, if a distributor wishes to cancel the contract, it must provide 10
years notice.) Despite these advantages, the Government Accounting Office writes that, “TVA would
likely be unable to compete with its neighbouring utilities in the long term. ” [GAO 1995]
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Stranded Costs

“Stranded costs” are those unamortised costs of prior investments or ongoing costs because of contractual obligations,
prudently incurred under the prior regulatory regime, that will not be recovered under the new, more market-based
regulatory regime. At the same time, some assets or rights are made more valuable by the reform. Stranded costs are
associated with, and defined by, each regulatory authority that changes the regulatory “rules of the game.”

The key reform elements are to provide incentives for incumbents to mitigate (reduce) stranded costs, to measure them
accurately, and to assign their recovery in a way that is “fair” and that does not impede efficient entry or pricing of
energy. Putting stranded cost charges in a usage-insensitive part of a multi-part tariff reduces their distortionary effects
on future market behaviour. Making payments for stranded costs non-bypassable by users will not impede efficient
entry decisions. The distribution of stranded costs and benefits has important wealth effects, so their assignment can
influence whether efficiency-enhancing regulatory reform has sufficient support to be adopted.

86. The FERC defines “wholesale stranded costs” as “any legitimate, prudent and verifiable cost
incurred by a public utility or a transmitting utility to provide service to: (1) a wholesale requirements
customer that subsequently becomes, in whole or in part, an unbundled wholesale transmission services
customer of such public utility or transmitting utility, or (2) a retail customer, or a newly created
wholesale power sales customer, that subsequently becomes, in whole or in part, an unbundled wholesale
transmission services customer of such public utility or transmitting utility.” [FERC 1996a, p. 618] The
idea is for the utility to recover costs incurred to serve a customer who now chooses to buy energy from
another utility. The costs can only be recovered where the utility has shown that it had a “reasonable
expectation” that the customer would remain in the generation system. Stranded costs must be directly
assigned to the customer for whom those costs were incurred, and that customer must pay for all the costs
assigned to it. Payment is either as a lump-sum or a surcharge on transmission.

87. According to FERC Order 888, The amount of stranded cost is calculated as the revenues that
the customer would have paid had it remained a customer, less the market value of the power the customer
would have bought.46 [FERC 1996a, pp. 492, 501, 573] There is no stranded cost unless the market price
of electricity (when the customer leaves) is lower than the utility’s cost. The stranded cost for a customer
is finally determined only if that customer actually leaves the utility. [FERC 1996a, p. 479] (Customers
who stay with their original utility continue to pay for past investments as part of the tariff for their
bundled electricity service.) Divestiture of generating assets by utilities increases the information about
the market value of generating assets, so that the market value of those assets that are not sold can be more
precisely estimated.

88. In California, for example, the definition of stranded costs (called “transition costs”) reflects the
assets and activities over which the California Public Utility Commission (CPUC) has jurisdiction.47 The
CPUC determines the amount of transition costs,48 and cannot adjust these costs after 2015. The transition
costs for generation-related assets net out above-market and below-market transition costs of all utility-
owned generation-related assets. [CPUC 1997c] (In other words, if some generation-related assets have a
market value above net book value, then these must be used to offset those that do not have a market value
above net book value.) Transition costs are allocated to the various customer classes in substantially the
same proportion as similar costs were recovered on 10 June 1996. Transition costs are non-bypassable and
a “firewall” ensures that residential and small business customers do not pay more than their allocated
transition costs. Transition costs are based on each customer’s purchase of electricity. Departing load
customers must pay a lump-sum fee that is equal to the net present value of the customer’s remaining
transition cost obligation. [CPUC 1997b] While most transition costs are intended to be paid off by end
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• the area served by Virginia Power, in which the company controls virtually all generation and the
maximum transmission import capacity is only 3 GW to 4 GW to serve a peak load of about 15 GW.
[Virginia SCC 1997]

92. There are two principal forms of entry into electric generation markets: new or expanded
generating capacity within the existing product and geographic market, and enhanced access to existing
generating capacity because of new or expanded transmission capacity. [FTC 1998b] Significant entry
into generation is occurring: While only about 10% of current generation is owned by “non-utilities,” it is
estimated that 50% of all incremental generating capacity projected to come online within the next decade
belongs to independent generating companies. [NYMEX]

93. Increasing the elasticity of demand is another part of the development of markets for electricity
in the United States.  This is accomplished by the introduction of time-of-use metering and time-of-use
pricing. When these are introduced, end-users have incentives and ability to react to changes in price.  So
long as consumers do not have a choice of supplier, so that they must pay the average price of electricity,
and time-of-use meters are sufficiently costly, suppliers do not have incentive to separate consumers with
price-sensitive demand from consumers with less price-sensitive demand. However, where there is
competition in supply, suppliers have incentives to introduce time-of-use pricing and meters to separate
consumers with price-sensitive demand, since these consumers can be supplied at lower cost that average
consumers, when they are faced with time-of-use pricing. Granting direct access to electricity markets by
all end-users in the more reformist states should increase elasticity of demand, as should innovations in
pricing to better transmit to end-users the marginal cost of their choices.

3.1.1. Market transparency

94. Market transparency can refer to both markets for power and markets for transmission.  Market
transparency for the former is increased when there is greater publicly available information about prices
of traded electricity.  These prices might be spot market prices or prices for bilateral contracts. While
prices for bilateral contracts are usually not public information, one of the advantages of an established
spot market, such as the Power Exchange in California, is that the market clearing prices are immediately
publicly known. The price spikes experienced in the Midwest in Summer 1998 (up to US$7,500/MWh for
one hourly contract) are partially attributed to a lack of a centralised spot market, and one of the
recommendations made to reduce the likelihood and magnitude of such a future event is the establishment
of such a market. [FERC 1998b] It has been suggested that, given the relative lack of knowledge about
how markets will work in the United States electricity sector, there be stringent market information
reporting rules that might allow regulators to detect the exercise of market power. Such information
should not be made available in a way to promote parallel pricing, that is, co-ordinated (but not agreed)
pricing by utilities.

95. Market transparency in the United States with respect to transmission is increased by FERC
Order 889, combined with other FERC rules, that ensure that open access tariffs and real-time information
about the availability of transmission are publicly available. In other areas, notably the PJM
Interconnection, fixed transmission rights are traded in a market.

Market Transparency

Where trade occurs primarily as non-public bilateral transactions, there is little price transparency.  This makes it
difficult for regulators to detect excessively high prices, and for economic entities to make rational decisions about
entry or expansion. The introduction of anonymous, public trade in electricity-based financial instruments with
immediate disclosure of prices provides price references and price transparency, and a liquid market for better
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hesitant to make investments in the territory of the ISO, but also grid expansion and grid access may be
discriminatory, further discouraging entry.

105. The governance issue has been addressed in New England, PJM and California. In the former
two, there is a two-tiered system, in which an independent non-stakeholder governing board, members of
which are not affiliated with market participants, is advised by committees of stakeholders. [FERC 1998]
For New England, this represented a broadening of governance from that of NEPOOL, the predecessor
organisation. Oversight of both the ISO and the operator of the spot market in California is provided by a
board of political appointees; ISO-NE is monitored by the state regulator.

106. The responsibilities of ISOs can vary from one ISO to another. For example, PJM is responsible
for centralised dispatch, system stability and reliability, managing the open access transmission tariff,
facilitating the spot market and accounting for energy and ancillary services. [PJM]. ISO-New England, in
the northeastern states, has similar responsibilities, save the accounting functions. By contrast, in
California, Cal-ISO controls the transmission grid, but does not centrally dispatch. However, the cost-
minimising merit order that is established in the PX (the spot market) is subsequently revised by Cal-ISO
to take into account feasible and cost-minimising operation of the transmission grid.

107. While FERC has not mandated the establishment of ISOs, it has encouraged their development
and provides principles for ISOs as a way to provide guidance for their approval. In essence, an ISO
should have a governance structure that is fair and non-discriminatory, should provide open access to the
transmission grid and services under its control, should have transmission and ancillary services pricing
policies that promote efficient use of and investment in transmission, generation, and consumption, and
should have responsibility for short-term reliability over its area. [FERC 1996a, pp. 280-286]. An ISO
does not necessarily have responsibility for transmission system augmentation.

108. One aspect of governance that has not been effectively addressed is how to provide an ISO with
incentives to operate efficiently and to make economically appropriate investment decisions regarding
expansion of the transmission grid. If it is difficult for an independent regulator to detect subtle
discrimination, then it would also seem to be difficult for an ISO governing board to monitor and control
the same activities.

109. The geographic scope of an ISO can affect its effectiveness.  An ISO with limited geographic
scope may suffer from two problems: insufficiently deconcentrated generation (hence problems of market
dominance in generation) and insufficient diversity in generation (number and type) for adequate system
reliability. Divestiture of generation to several different owners can eliminate market power or dominance
in the area of an ISO.  (Divestiture may have the additional benefit of improving the governance
structure.) Further, a larger ISO, having greater incentives to strengthen transmission links in its area in
order to avoid transmission bottlenecks, can increase overall reliability. As noted above, there have been
suggestions that the 48 contiguous states may, in the end, have perhaps as few as three ISOs.

110. The institutional structure of  ISOs is still evolving in response to actual experience in the United
States markets. While some of the limits of the possible institutional structure have been identified on the
basis of analysis of incentives of participants, no ISO has yet operated for a sufficiently long time that it is
clear that this new institution will deliver on its promise, in practice. Hence, even where a reform does not
require divestiture of generation from transmission, it is important that reforms contain the option to
require divestiture in the event that an ISO does not, in practice, deliver the appropriate operational and
investment outcomes.
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OECD average of 0.60kg/US$ (using 1990 prices and exchange rates).  (The comparable figures for
OECD Members in Europe and in the Pacific are, respectively, 0.46kg/US$ and 0.41kg/US$.) [IEA 1997]

116. With respect to emissions, the value of the environmental externalities from SO2 and NOx
would be expected to vary from location to location; hence, it is difficult to interpret a simple sum of
emissions.

4.3. Reliability and security

117. The United States (and Canadian) performance as regards reliability, as evaluated by the North
American Electric Reliability Council, is good. (The NERC standard is that no customer should lose
power more than once in ten years.) Reliability is expected to be adequate over the next three to five
years, with some short-term concern in regions where nuclear generation unavailability could cause
capacity shortages during peak conditions. However, little investment has gone into strengthening the bulk
transmission system over the past ten years. Further, the time required to plan, site, gain the necessary
approvals and construct major transmission system projects is increasing. [NERC 1997c] National
capacity margins were 18.9 percent for the summer peak and 28.7 percent for the winter peak. [EIA
1998f]

118. Without knowing more about the cost of switching fuel mixes, the cost of generating electricity
using various fuels, and fuel price volatility, it is difficult to evaluate whether the United States
performance with respect to diversity of fuel inputs into electricity is adequate. However, mechanisms are
in place that encourage appropriate diversity: The choice of fuel inputs is not restricted in the United
States, fuels can be and are purchased through liquid markets, markets for financial instruments derived
from some fuels and electricity are developing, there is significant trade in electricity among utilities, and
there is increasingly competition for sales of electricity directly to end-users. The first four conditions
imply that utilities have the ability, and the last that they have the incentives, to provide an appropriate
level of fuel diversity.

4.4. Other aspects of performance

119. The above measures of performance have been rather static. Another aspect of performance of a
sector is its ability to deal with unexpected events. The evolving market and regulatory system
demonstrated its robustness, although with a less than optimal performance, during price spikes in
summer 1998. In June 1998, a combination of factors--weather, generation outages, and transmission
constraints--resulted in dramatic price spikes in the Midwest. At its peak, there were significant hourly
purchases in the US$3,000 to US$6,000 range, and one hourly price reached US$7,500/MWh. Some
aspects of the market did not perform adequately. Nevertheless, there was adequate electricity delivered.
In response, changes in tariffs and institutions have been proposed. 56

120. Overall, the electricity sector in the United States performs well,57 both relative to other OECD
countries and in terms of the Administration’s stated policy objectives. Prices are low, compared with
those in other countries; given that revenues must equal costs for the regulated privately owned utilities,
and they are the dominant form of enterprise, this suggests that the United States electricity sector is
relatively efficient. In terms of environmental goals, much has been done toward reducing SO2, NOx, and
other noxious emissions.  However, little has been done in the United States toward reducing emissions of
CO2. Further, performance as measured by energy efficiency per capita and per unit GDP is low by the
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particular state because markets extend beyond individual states. Consideration should be given to
granting to the Federal Energy Regulatory Commission siting authority for transmission.

146. In order to promote efficiency and the transition to effective competition, where economic
regulation continues to be needed because of the potential for abuse of market power, Ministers
recommended that: (1) potentially competitive activities be separated from regulated utility networks, and
that other restructuring be done as needed to reduce the market power of incumbents; (2) access to
essential network facilities be guaranteed to all market participants on a transparent and non-
discriminatory basis; (3) price caps and other mechanisms be used to encourage efficiency gains when
price controls are needed during the transition to competition. Generation and retail supply are
competitive or potentially competitive, but distribution and transmission are regulated networks because
of their natural monopoly characteristics. The Federal Energy Regulatory Commission requires only
“functional separation” of generation and transmission, and non-discriminatory transmission tariffs and
access to information about transmission availability. Vertically-integrated albeit functionally-separated
firms retain the incentives and perhaps the means to discriminate, overtly or subtly, against their
competitors in granting access to the network. In order to achieve effective competition in generation and
transparent, non-discriminatory access to the transmission grid and system operation, divestiture of
generation from transmission should be required in the United States; where mandatory divestiture is not
feasible, “operational separation” should be required and divestiture encouraged; connections for new
generation to the existing transmission grid should be provided on non-discriminatory terms. In order to
achieve effective competition in supply, entry into supply should not be economically restricted and non-
discriminatory access to distribution should be ensured. In order to provide greater incentives for
efficiency in the sector, direct access by all end-users to electricity markets (“retail competition”) should
be granted as soon as possible and within technical feasibility. The governance of entities such as
independent system operators, power exchanges and reliability councils should be structured in such a
way as to avoid discrimination. In order to reduce the market power of incumbents in those markets and
conditions where it exists, there should be appropriate divestiture (sale of generation to multiple owners)
or transmission augmentation.

5. Eliminate unnecessary regulatory barriers to trade and investment by enhancing
implementation of international agreements and strengthening international principles.

147. Ministers recommended that countries implement, and work with other countries to strengthen,
international rules and principles to liberalise trade and investment (such as transparency, non-
discrimination, avoidance of unnecessary trade restrictiveness, and attention to competition principles), as
contained in WTO agreements, OECD recommendations and policy guidelines, and other agreements.
Federal Energy Regulatory Commission Order No. 888 provides that utilities that do not provide access to
their transmission lines, on specified terms, may not sell electric power into the service areas of utilities
that do provide such access. The effect is to reduce competition in more reformist states that are adjacent
to less reformist states or Canadian provinces, while holding out, as an inducement to reform, the promise
of profitable trade to those utilities located in less reformist jurisdictions. The United States should
consider whether the objectives of the reciprocity requirement in Order No. 888 could be met in a less
trade restrictive manner.

148. The Atomic Energy Act provides that nuclear-powered electricity generation plants may not be
owned or operated by foreign entities. However, given the incidence of nuclear power plants around the
world, foreign entities may be better able to manage nuclear power plants in a safe and efficient manner
than some current owners or operators. If so, then the value of those assets would be higher under foreign
management. Further, opening the ownership of nuclear power plants to foreign entities would increase
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the number of potential buyers. Both of these would reduce the quantity of stranded costs. The United
States should, consistent with maintaining national security, health and safety, consider loosening the
restrictions on foreign ownership and operation of nuclear power plants.

6. Identify important linkages with other policy objectives and develop policies to achieve
those objectives in ways that support reform.

149. Ministers recommended that prudential and other public policies in areas such as safety, health,
consumer protection, and energy security should be adapted as necessary. Electricity reliability is a
function both of activities on the supply side (investment, operating procedures) as well as activities the
demand side (time-of-use pricing, interruptible supply contracts, insurance contracts). Increasing the size
of independent system operators enables them to provide reliability at lower cost. In order to reduce the
cost of reliability, larger independent system operators should be promoted; where independent system
operators are sufficiently large, they should be given some responsibility for reliability. Reliability
councils increase the level of reliability, thus reduce total cost of the electricity system. Because reliability
councils are voluntary organisations, utilities can opt-out of co-operation during crises, thus increasing
costs. Further, because they do not appear to benefit from the State Action Doctrine, co-operative actions
may expose them to antitrust liability. In order to adapt the reliability regime to the development of
markets for electricity, the Federal Energy Regulatory Commission should be given oversight of reliability
councils, and their recommendations should become mandatory.

150. Traditionally, incumbent electric utilities subsidised activities to support other public policies,
such as subsidies to electricity generated from “green” sources and to support poor, rural or other
consumers, were funded through revenues generated from other customers. Internal cross-subsidisation to
meet other public policies is unsustainable under free competition. Subsidies for public purposes should
be supported by non-bypassable and transparent fees. The regulatory system to promote “green”
generation should provide incentives for such generation to be provided at least-cost. Provision should be
made for consumers to be allowed voluntarily to buy “green” generated electricity beyond that required.

151. Ministers recommended that non-regulatory policies, including subsidies, taxes, and other
support policies, be reviewed and reformed when they unnecessarily distort competition. Publicly owned
utilities, which are subject to advantageous tax treatment and have access to cheap, federally-provided
hydropower, supply electricity at lower prices than would be indicated by their productive efficiency.
Competition is distorted. Distortions of competition should be reduced by making appropriate changes in
the tax and subsidy systems, the jurisdiction of FERC and the antitrust authorities, and any other different
treatment of public and private utilities. Consideration should be given to privatisation of the electricity-
generating businesses of publicly-owned utilities, or at least corporatization with market-like returns to
debt and equity-holders for each of their commercial activities. Distortions of energy choices through
subsidies, taxes, and other support policies should not unnecessarily distort competition.

152. Ministers recommended that programmes designed to ease the potential costs of regulatory
reform be focused, transitional and facilitate, rather than delay, reform. The measurement and recovery of
stranded costs are a key part of ensuring support for reform in the United States. The recovery of stranded
costs should not distort market prices, should not be bypassable, and should not affect the relative
competitive positions of incumbents and entrants. The treatment of stranded costs should not imperil
future changes in regulatory regime, nor unduly delay the onset of competition.
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12. In particular, end-users bid (a “transition charge”) to be in the 2.5% (increasing to 12% by 2002)
of load that is free to choose electricity supplier.  Hence, those end-users with the greatest
incentive to switch will do so.

13. Reliability is the constant delivery of electric power within the standards specified with respect
to frequency, voltage, and other dimensions. This is sometimes called “security of supply.”
There are other dimensions of “security” which relate to the wider energy market. Indeed, these
other dimensions of energy security are being met through other government interventions such
as the Strategic Petroleum Reserve and direct protection of energy infrastructure from physical
and cyber threats.

14. Other parts of the Administration’s proposed reforms for ensuring against disruption of primary
fuel supply are beyond the scope of this study on reform in the electricity sector.

15 FERC’s jurisdiction is limited but not absent; in 1997 it ordered the federally-owned Tennessee
Valley Authority to provide access to its transmission grid.

16. These Acts have been amended since originally enacted.

17. The EPAct established a new class of generators, “exempt wholesale generators” (EWGs).
These are exempt from the Public Utilities Holding Company Act (PUHCA) [FERC 1996a, p.
42], which implies that EWGs do not need to meet PURPA’s cogeneration or renewable fuels
limitations, and utilities are not required to purchase their power. The Public Utilities Regulatory
Policies Act (PURPA) of 1978 required utilities to purchase power from qualifying facilities
(QFs) at a price not to exceed the utility’s avoided costs, and to provide backup power to QFs.
QFs were subject to technological and size limitations, as well as restrictions on utility
ownership. [FERC 1996a, pp. 21-25, 42]

18. Access issues also fall under the jurisdiction of the antitrust authorities, although the extent of
that jurisdiction is limited by the State Action Doctrine. Under the Administration’s proposed
Comprehensive Electricity Competition Act, FERC jurisdiction would be extended to
transmission services provided by the Tennessee Valley Authority, the federal power marketing
administrations, municipal utilities, other publicly owned utilities, and cooperatives.  However,
under this proposal, FERC could modify or suspend its open access rules if it found that these
entities did not have available adequate stranded cost recovery mechanisms.

19. The independent system operator operates a spot market, accepting bilateral schedules and
voluntary bids.  It finds an economic, secure dispatch and calculates the associated locational
marginal cost prices.  Spot market sales are made at those locational prices. Bilateral trades are
charged the difference between the price at origin and at destination for transmission.  Financial
hedges for locational price differences are also traded under an associated system of “fixed
transmission rights.”

20. The contemporaneuous differences between lowest and highest price (per megawatt-hour) in
PJM Interconnection during constrained periods in the first five months of operation are: April
(average=US$49, median=$33), May (average=$75, median=$66), June (average=$64,
median=$57), July (average=$46, median=$39), August (average=$47, median=$11).  The
contemporaneous price range exceeded US$1/MWh for 17% of the time in April, 25% in May,
13% in June, 20% in July, and 7% in August.
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owned utility, had engaged in monopolization by inter alia refusing to sell electric power at
wholesale to municipal distribution companies, as well as refusing to allow them access to its
transmission grid in order to buy electric power from other generators, despite Otter Tail’s
ability to provide such access.

27. The FERC reviews mergers under the Federal Power Act standard that mergers must be
consistent with the public interest, although a positive benefit is not necessary, whereas the
antitrust agencies review mergers under the Clayton Act standard that prohibits mergers or
acquisitions where “the effect of such acquisition may be substantially to lessen competition, or
to tend to create a monopoly.”  The FERC considers three factors: the effect on competition, the
effect on rates, and the effect on regulation. [FERC 1996c]

28. The Antitrust Division and the FTC would not usually require divestiture if electric power
markets turn out to be too concentrated after liberalization. By contrast, remedies available to
FERC include a variety of structural and behavioural remedies: requiring transmission
expansion, requiring the merging parties not to use a constrained path for its own off-system
trade when other transmission service requests are pending, divestiture of generating plants or of
ownership rights to energy and capacity, deferring to an independent system operator, or, with
other remedies, introducing time-of-use pricing.

29 When evaluating a proposed merger, the antitrust authorities will normally examine the present
and past operation of the market(s). However, because the economic environment of the
electricity sector is changing radically, the past is not a good indication of the future.  Given the
limited information about how competitive electric markets  in the United States operate, and the
inability to order ex post divestitures, the head of the Antitrust Division has suggested the
consideration of changing the burden of proof for some electricity sector mergers during the
period of transition to competitive markets. [Klein 1998]

30 Among the factors are the responsiveness to competitors to increases in market prices, the
incentives of the merged firm to raise prices, the existence of contracts that undermine the ability
to detect or punish defections from a price cartel or that enhance buyers’ bargaining position vis-
à-vis sellers, and factors related to the repeated nature of the interactions of sellers, under a pool
system, which may make collusion easier to arrive at and to sustain.

31. “Reliability” as used here means short-term, operational stability and investment in assets.

32. ”No group in the electric power industry has stepped forward to take responsibility for building
new lines and supplying equipment to support out-of-state electrical system usage. Unbundled
electric utilities will not consider projects outside their service territories or competitive markets.
However, how system reliability will function in a period of downsizing and cost cutting
remains to be seen.” [EIA 1998g, Chapter 7]  NERC, responsible for reliability, “expect[s] states
to show reluctance in allowing the construction of transmission enhancements that serve
customers in other states.  We cannot depend on market forces to provide incentives to
enhancement while transmission is regulated as it is.  Quality of the transmission system could
deteriorate in the future.  That would not only hamper the development of an open and
competitive electricity market, but it would also lead to a deterioration of reliability.  The future
of the transmission grid requires far more attention than it has gotten, to date, in the discussions
of deregulation.”  [NERC 1997b, p. 35]
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33. In other countries that may be taking a different approach from that taken by the United States,
specific instruments have been devised to counter potential failures in the regulatory-market
system, e.g., so-called capacity payments to generators in England and Wales--which are now
being abandoned.

34. Precisely what sources of primary energy qualify for the “portfolio standard” varies from
jurisdiction to jurisdiction. E.g., the state of Maine includes hydro-power in its “portfolio
standard,” but many other jurisdictions exclude it. Within sources of primary energy, the
“portfolio standards” are often technology-neutral, i.e., they do not specify how that primary
energy gets transformed into electrical energy, nor do they specify the identity of the owner of
the generator. A key element in incorporating non-hydro renewables fueled generation into an
electric system is the provision of ancillary services, e.g., backup power, to those generators.

35. Precisely, the schedule is: 1% by end 2003 or one year after the average cost of any renewable
technology is within 10% of the average spot-market price, whichever is soonest; 0.5% for each
year thereafter until end 2009; 1% for each year thereafter until a date yet undetermined. [section
50 of Massachusetts Act]

36. The EIA estimates that in the United States, generation prices could fluctuate from less than 2
cents to as much as 15 cents per kilowatt-hour, increasing to as much as 50 cents per kWh
during times of capacity shortage. [EIA 1997c]

37. If a regional emissions pact among the northeastern states is agreed before a given date, then this
unilateral emissions rule does not come into force.

38. Only 9,000 had switched as of the end of February 1998.  The small number is likely the result
of the 10% mandated consumer rate reduction, that reduced the scope for suppliers’ offers to
induce switching.

39 In California, consumers’ monthly electric bills will separately itemize the amounts paid for
electric energy, transmission, the competitive transition charge, and the public goods charge.

40. Competitive neutrality means that economic entities are treated symetrically without regard for
their type of owner or legal form.

41. The “preference rate” is the rate BPA charges public or people’s utility districts, municipal
utilities, cooperatives, and federal agencies in the Pacific Northwest.

42 The EPAct authorized federal programs and industry-government joint ventures to provide
financial assistance for a number of energy-related purposes, including for research and
development in fuel efficiency, renewable energy and advanced manufacturing in the energy
sector.  To receive funds under this Act, firms must make investments in the United States in
research, development and manufacturing.  Further, the recipient must be a US-owned company
or a US-incorporated company whose parent is incorporated in a country which affords adequate
and effective protection of intellectual property rights of US-owned firms and provides to US-
owned companies access to such joint ventures and local investment opportunities comparable to
that afforded to any other company.  [OECD 1995]
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