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Competition Policy in the Electricity Sector
2002

The OECD Competition Committee debated competition policy in the electricity sector in
October 2002. This document includes an executive summary and the documents from
the meeting: an analytical note by Mr. Darryl Biggar for the OECD, written submissions
from Australia, Austria, Belgium, Brazil, Canada, Denmark, the European Commission,
France, Germany, Hungary, Ireland, Japan, Korea, Lithuania, the Netherlands, New
Zealand, Norway, Poland, Switzerland, Chinese Taipei, the United States, as well as an
aide-memoire of the discussion.

Electricity markets are prone to the exercise of market power due to a combination of factors including:
inelastic demand, lack of extensive practical storage of electricity, transmission congestion, transmission loop
flows and capacity constraints coupled with diversity in the marginal costs of different types of generators. The
level of market power can vary rapidly in time according to changes in transmission congestion and fluctuating
load levels.

Given the propensity of the electricity market to market power, horizontal structural separation (or divestiture)
of the generation market is a key policy tool. Some structural separation has been carried out, but on a
relatively limited scale. But congestion segments electricity markets and contributes to the exercise of
generator market power. This effect can provide the incentive for building new generation capacity.

So a balance must be found between providing an incentive to build new generation capacity and the
construction of adequate transmission capacity. As long as it is costly to add transmission capacity it is usually
not efficient to construct a transmission network capable of handling all power flows without congestion.

Restructuring Public Utilities for Competition (2001)
Recommendation of the Council concerning structural separation in regulated industries (2001)
Competition Policy in the Electricity Sector (1996)
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FOREWORD

This document comprises proceedings in the original languages of a Roundtable on Competition
issues in the eectricity sector which was held by the Working Party n°2 of the Competition Committee in
October 2002.

It is published under the responsibility of the Secretary General of the OECD to bring
information on this topic to the attention of a wider audience.

This compilation is one of a series of publications entitled "Competition Policy Roundtables’.

PREFACE

Ce document rassemble la documentation dans la langue dorigine dans laquelle elle a éé
soumise, relative a une table ronde sur la concurrence dans le secteur de I’ électricité, qui sest tenue en
octobre 2002 dans |e cadre du Groupe de Travail n°2 du Comité de la concurrence.

Il est publié sous la responsabilité du Secrétaire général de I'OCDE, afin de porter a la
connaissance d'un large public les déments d'information qui ont été réunis a cette occasion.

Cette compilation fait partie de la série intitulée "Les tables rondes sur la politique de la
concurrence”.

Visit our Internet Site -- Consultez notre site I nternet

http://www.oecd.or g/competition
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EXECUTIVE SUMMARY

By the Secretariat

In the light of the written submissions, the background note and the oral discussion, the following

points emerge:

Market Power and Generation

D)

Across the OECD countries, experience with electricity industry reform has highlighted that
electricity markets are prone to the exercise of market power. This is due to a combination of
factors including: inelastic demand, lack of extensive practical storage of electricity,
transmission congestion, transmission loop flows and capacity constraints coupled with diversity
in the marginal costs of different types of generators. In the presence of capacity constraints
conventional measures of concentration such as the HHI may need to be supplemented with
additional market power indicators. Snce the level of market power can vary rapidly in time
according to changes in transmission congestion and fluctuating load levels, analysis of the
relevant market and market power may require constructing computer models of the electricity
mar ket.

Although demand in nearly all OECD countries is sufficient to sustain a large number of
competing electricity generation facilities, eectricity markets are still prone to the exercise of
market power. This market power arises from a combination of factors: (a) demand for electricity
is amost entirely inelastic, so that withholding even small amounts of output can have a very
substantial impact on price; (b) since eectricity cannot easily be stored, consumption must be
matched by production at all points in time; it is essential to distinguish a separate market for
electricity delivered at different times of the day, month or year. (c) when the transmission
network is congested, it is essential to distinguish a separate geographic market for electricity in
different geographic locations." Some generators may have significant market power in their local
area. Other generators may have significant market power because their output is required to
aleviate congestion on the transmission network. (d) since generators often differ in their
marginal cost, a any given point in time, some generators in the market may be operating at or
near their maximum output so that they are unable to respond to an increase in the market price.
Even though there are many generators active in producing electricity at any one point in time, if
most of those generators are capacity constrained the remaining generators can exercise
significant market power.

Other factors may also contribute to enhance market power, such as the fact that the same set of
generators meet repeatedly in the same market and may learn to communicate through pricing
signals.? Market power can also be present in related markets such as the markets for ancillary
services.

As in any market, the presence of market power is harmful for overal efficiency — it distorts
short-term production and consumption decisions and, in the longer term induces inefficient
investment decisions, such as decisions regarding the location or technology choice of new
generation or major eectricity consumers. It may aso significantly enhance the variability of
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electricity spot market prices, undermining the political sustainability of electricity market
reforms.

When some generators are capacity constrained the HHI measure of market concentration (which
is based on market shares of generators producing in the market at any point in time) will
typically give alimited picture of market power, as some incumbent producers may be unable to
expand output to offset a reduction in output by some other generator. In this context, the HHI
measure should be supplemented by other indicators of market power. Since each segment of
time constitutes a separate product market and since the relevant geographic market fluctuates on
the basis of demand levels and associated transmission congestion patterns, anaysis of the
relevant market and market share is complex. “Often, in geographic product market analysis
information about transmission congestion in geographic product market analysis is so complex
that computer simulations of load flows and prices are the most practical method to access the
relevant geographic markets’ .

Faced with concerns over market power, policy-makers have taken a variety of different actions
to mitigate market power, including improving transmission capacity, capping generators bids,
and enhancing the responsiveness of demand to changes in electricity prices. These policies are
discussed separately in this summary below. One of the most important responses to mar ket
power in the market for electricity generation is structural reform of the generation market.
Although there has been attention to structural separation and divestiture in some countries there
remains considerable scope for further reducing concentration in generation markets.

Policy-makers have used a wide-range of tools to address market power in electricity generation
markets. These tools can be grouped under the following headings:. structural policies (including,
especidly, reducing the concentration of dectricity producers), transmission pricing and
investment policies (enhancing the geographic scope of the relevant market), demand-side
policies (designed to enhance the elasticity of demand for electricity), policies regarding entry of
new generation and policies governing the determination of prices and dispatch in electricity
markets (such as caps on generators bids, and the use of real-time locational marginal prices).
These policies are discussed further in this summary below.

Given the propensity of the electricity market to market power, horizontal structural separation
(or divestiture) of the generation market is a key policy tool. Some structural separation has been
carried out, but on arelatively limited scale. In New Zealand and the UK, the former state-owned
integrated electricity utility was separated into three competing parts.* In Ontario the government
entered into a long-term “Market Power Mitigation Agreement” which seeks to progressively
reduce the share of total capacity of the incumbent from 90% to under 35% within 10 years of
market opening®. In Brazil, the privatisation process is accompanied by strict limits on the market
share which can be purchased by any one entity. In the US, the state of California required the
two largest privately owned utilities to divest half of their thermal generating capacity.

Nevertheless, there remains scope for substantial further horizonta divestiture. The European
Commission recognises that “a significant degree of concentration persists in electricity
generation in many [EU] Member States’®. Of 14 EU member countries (excluding Luxemburg),
the capacity share of the three largest generating companies exceeds 50% in 12 countries, and
90% in 5 countries.” As mentioned below, the Commission has often required structural reforms
as a condition for approval of mergers. In the US “efforts to undertake broad deconcentration of
electric power markets through divestitures have not been implemented.”®
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Market power in generation could, in principle, be eroded through the creation of new generation
capacity. Some countries have experienced a significant addition of new capacity (e.g., the UK),
but the scope for new entry varies from one country to another. Where cheap coals supplies are
tied up in long-term contracts or where all available hydro sites have been occupied, the scope for
new low-cost entry may be limited. Much electricity generation also raises environmental
concerns which can prolong and raise the cost of the approval process for a new generation
facility. In many countries much of the newly added capacity has been in the form of gas-fired
generation. Access to gas supplies is therefore a key factor in promoting new entry in e ectricity
generation.

Transmission

3)

The electricity transmission network plays a key role at the heart of the electricity industry,
transporting electricity, improving rdiability of supply and promoting inter-regional and
international trade. Key issues concerning transmission include how to prevent discrimination
against third-party generation, how to efficiently price access to the transmission network and
how to create incentives for timely and efficient investment in enhancing the transmission
network. Of these issues, there is a discernible trend towards imposing stronger forms of
separation in an attempt to prevent discrimination. There is also growing acceptance of the need
to establish real-time geographically differentiated (nodal) prices reflecting moment-by-moment
congestion on the transmission network.

As long as it is costly to add transmission capacity it is usualy® not efficient to construct a
transmission network capable of handling all power flows without congestion. But congestion
segments dectricity markets and contributes to the exercise of generator market power. This
effect can be substantial. The Danish submission points out that congestion on the transmission
lines connecting Denmark to the rest of the Nord Pool increases the price-cost mark-up (i.e., the
Lerner index) in Denmark from 2-4% to around 40-43%, suggesting the exercise of significant
market power.

One key issue facing policy-makers is how this congestion should be reflected in the prices
charged to generators and end-users for access to the transmission network. In many cases, the
price paid for access to the transmission network at a particular location depends only on time-
averaged congestion or loss factors (at least within certain regions known as zones). Although
this approach provides some locational signals to generators or consumers, it does not provide
incentives in real-time for generators and consumers to adjust their supply and demand to reflect
moment-by-moment changes in congestion on the transmission network.

It is increasingly being recognised that efficiency is better served by allowing the market to
determine different real-time prices for electricity at different locations on the network. The US
notes “ Although a number of transmission pricing arrangements have been used in the US, there
IS increasing agreement that nodal, locationa margina pricing represents the best practice
available’™® Although several eectricity markets determine different prices for a number of
different regions or “zones’, full nodal pricing isin operation in just a few transmission networks
in the OECD. For example, in New Zealand an e ectricity spot price is established at each of 244
grid connection points around the country (for each of the 48 half-hour trading periods of the
day). Theoretical arguments have been made that zonal pricing, by averaging prices faced by
consumers reduces the responsiveness of demand to the prices at any one node, enhancing the
market power of generators at that node. The determination of locational pricesis usually carried
out by an entity separate from the transmisson operator to aleviate concerns that the
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transmission operator would use its market power to extract more revenue from differences in the
spot price for electricity across different locations.

Under locational pricing of transmission, transactions between a generator and a consumer
located in different nodes (or different zones) are exposed to fluctuations in the price of
transporting electricity between those nodes. This creates a demand for financia instruments
which allow transacting parties to hedge some or all of that risk. Most regions that have adopted
some form of nodal (or zonal) pricing have aso introduced some kind of hedging instrument
such as “financial transmission rights’ (or FTRs). Although FTRs differ in their details, they
usually allow the holder to a payment which depends on the price difference between two nodes
or locations. Various forms of FTRs are in use, for example, in the region known as PIM in the
North-East of the USA and between the zones of the NEM in Australia, and are being considered
for adoption in New Zealand.

It has been suggested that the price of FTRs could be used as a signal for investment
requirements in the transmission network. This possibility is discussed under the next heading
below. Concerns have been raised that generators (especially generators in importing regions)
could enhance their market power through the purchase of FTRs.**

In many countries the owner of the transmission network also owns generation facilities. In this
casethereisareal danger that the transmission operator will discriminate against rival generators
despite behavioura controls on such discrimination.? As the difficulty of using behavioural
controls to prevent such discrimination has been recognised, there has been a move towards
greater use of structural policies, including various forms of structural separation. In Europe, the
accounting separation requirement in the earlier electricity directive is being replaced by a
requirement for corporate (or “legal”) separation. In the US “FERC policy toward vertical
integration between transmission and generation continues to evolve toward increased
separation”. After FERC found that the behavioural rules in orders 888 and 889 were not fully
effective, it encouraged the formation of “independent system operators’ which place the control
(but not the ownership) of the transmission network in the hands of an independent board. More
recently, in order to discourage discrimination against competitors in transmission services more
effectively, FERC has encouraged the formation of “regional transmission organisations’ in all
areas of the US.

In the medium and long term the success of reforms in the electricity sector will depend on
establishing incentives for timely and efficient new investment in transmission. Although nodal
prices may provide some information regarding when and where to upgrade the transmission
network, creating efficient incentives for investment in transmission remains a largely unresolved
issue.

A fundamental and still largely unresolved question is how to induce efficient and timely
expansions and augmentations to the transmission network. Who should have responsibility for
selecting augmentation projects, what incentives should be placed on that organisation and how
should the projects be funded? If the entity responsible for planning network expansions does not
own the transmission network, what are the incentives on that entity to ensure efficient levels of
network construction? On the other hand, if the entity responsible for planning network
expansions also owns and operates the network, does that entity have an incentive to expand the
network in a way which maximises its revenue from operating the network by, for example,
enhancing rather than reducing congestion? In New Zealand, for example, the for-profit
transmission grid operator has chosen a very conservative expansion policy. As a result, rising

10
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demand has not been met with commensurate transmission investment, leading to the emergence
of anumber of transmission constraints at peak times.*

Some commentators have argued that the information revealed in nodal prices (and reflected in
the price of financial transmission rights or “FTRS’) should be used to guide new investment in
transmission networks. A few countries (e.g.,, Austrdia and the US) alow private (or
“merchant™) investment in transmission links to arbitrage the price differences revealed in nodal
prices. Several theoretical difficulties have been raised against primary reliance on merchant
transmission to expand the network (such as the difficult of internalising the effect of a new link
on power flows on other parts of the network or the possible inadegquacy of congestion revenues
in the presence of increasing returns to scale). Nevertheless, there may be some scope for using
the information in nodal prices to guide the decisions of a centra planner of the transmission
network, especialy for projects which have a small effect on overal prices and flows on the
network.

The problem of creating the right incentives for expanding the transmission network is even more
difficult when responsibility for the transmission network is divided up amongst a number of
separate network operators (as in the different states of Australia or across the different countries
in Europe). In this case new issues arise such as: Who has responsibility for installing or
upgrading interconnection links between regions? What if a contract between a generator and a
consumer in two different regions requires augmentation of the electricity network in a third
region? Resolving these issues requires a coordinated cross-network response to transmission
investment, which may involve the creation of a supra-regiona transmission coordination and
planning ingtitution.

The construction of new interconnectors creates both winners and losers. Losers have an
incentive to oppose a proposed transmission augmentation. “Concerns have been voiced that any
individual state would be reluctant to authorise siting of a transmission line or generator that is
primarily likely to serve customers in another state. Indeed, states with low electricity costs have
indicated that they are reluctant to lose the comparative economic development advantage they
have from low-cost power”.** In the case of Europe, the European Commission has been pushing
for strengthening the transmission links between member states. “There is insufficient
interconnection infrastructure between Member States and, where congestion exists,

unsatisfactory methods for allocating scarce capacity” .

Distribution networks raise similar issues to transmission. In many cases reform of distribution
has involved changing its role from both a buyer and distributor of eectricity (on behaf of local
users) to simply adistributor of electricity, by giving consumers the right to directly choose their
own supplier. In the EU this right will be extended to al eectricity consumers by 2005. In the
US, in which distribution is largely a state (as opposed to a federal) government responsibility,
the degree of retail competition varies widely from state to state. At the time of the roundtable,
states accounting for about haf of the US population had implemented some form of retail
competition.

Demand-Side Reform
) The electricity market is virtually unique in that relatively few end-users pay a price for

electricity which depends directly on the wholesale spot price of electricity. As a result, demand
is almost entirely indlastic. This significantly increases the impact of the exercise of market

11
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power. Many commentators have argued for urgent policy action to enhance the price-
responsiveness of electricity demand.

Most dectricity end-users pay a time-averaged price for electricity. They therefore are
completely insulated (at least in the short term) from movements in the wholesale spot price of
eectricity. These consumers have no incentive to curtail their consumption on days when the
price is exceptionaly high due to higher-than-average load, transmission congestion, or
generation outages. Even a small increase in the easticity of demand could significantly lower
the size of price spikes and the extent of market power enjoyed by generators.

Several commentators have argued for policy action to increase the responsiveness of electricity
demand to the market price. The comments of the “Blue Ribbon Panel” advising the California
Power Exchange are worth noting in full: “Demand side responsiveness to price is essential to the
operation of a restructured market; the promotion of increased efficiency in the use of electricity
in the long term, and a much more elastic response to short-term peak prices are clearly essentia
remedies. ... We cannot refrain ... from emphasising how essential it is, if consumers are to
modify their purchasing habits in response to extreme fluctuations in price and by doing so to
moderate those fluctuations that they either be offered inducements by their suppliers to permit
their use of power to be curtailed or specific appliances to be rippled off for short periods of time
by signals from the supplier and/or confront prices that vary with the correspondingly extreme
fluctuations in wholesale prices, so that they can be induced to modify their consumption
behaviour accordingly.”*® Confronting consumers with time-varying prices requires devices
which measure the quantity of electricity consumed in each time period. Whether or not it is
efficient to encourage the use of such devices for even the smallest consumers depends on their
Cost.

Although some variation in the spot price of electricity is essential for efficiency and inducing
new investment (especially in so-called “energy only” markets), extremely high price spikes
undermine the political sustainability of energy market reforms and may call into question the
liberalisation process.’” In some cases political desire to insulate retail consumers from price
hikes has complicated the reform process. For example, in California the combination of retail
price controls and market-based wholesale prices caused the bankruptcy of a major incumbent
utility when wholesale prices reached unforeseen levels. In Australia, the New South Wales
government has sought to insulate consumers from wholesale price movements by establishing a
fund designed to dampen retail price fluctuations.

Other Elementsof Market Design

(6)

Many other features of the design of the electricity market can affect the overall outcome,
including the propensity for market power. For example, eectricity markets in OECD countries
differ in the number of time periods in a day, or in the period before dispatch in which bids
cannot be changed. It is also common to regulate in some way the market price or the bids that
can be submitted, for example, through bid caps.

Most wholesale el ectricity markets are not comprised of a single spot market but a series of inter-
related markets. In particular, there is usually some form of day-ahead market (which may
determine an official or reference price) as well as a real-time or balancing market. In addition,
there are often markets for ancillary services (such as the provision of reactive power, frequency
support or operating reserves). Some regions also have a separate market for the provision of

12
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capacity. As already mentioned, some generators may be able to exercise market power in these
related markets.

Different regions aso differ in the number of time periods in which a spot price is determined
over the course of the day, how far in ahead bids must be submitted, and how often and how
much bids can be changed before dispatch. In the wholesale electricity market in Ontario, for
instance, participants submit offers or bids for each hour of the day one day ahead. Offers can be
fully revised up to four hours ahead of dispatch and by at most 10% up to two hours before
dispatch. In contrast, in Australia participants may change their bids with virtually no restrictions
up until the moment of dispatch.

It is common to impose controls on the market price. For example, virtually al wholesale
markets place a cap on the maximum possible wholesale price (usually known as the Vaue of
Lost Load or VoLL). Some markets have other forms of price contrals. In the US, for example,
only generators which can pass the market power screen are alowed to set market-based rates.
For the remaining generators (i.e., those which have market power) FERC has legidative
authority to establish rates that are ‘just and reasonable’ .** FERC's most recent proposals for a
“Standard Market Design” (or SMD) include bid caps, overall safety-net bid caps and triggered
area-wide bid caps. In addition, FERC's SMD proposals include penalties for withholding
capacity and investigations of unscheduled withdrawals of capacity.

Experience with the markets in the UK and California highlighted how flawed market rules can
facilitate market power. In the UK the capacity charge (under the previous market rules)
increased the profitability of strategic withholding of capacity. In the case of California,
“Analysis of the market rules affecting California during the period of high prices and reliability
problems suggest that suppliers developed strategies specifically to take advantage of provisions
in the market rules that facilitated the exercise of market power”.™ “One of the widely accepted
conclusions of [studies of the US experience] is that poor market rules can result in the exercise
of market power.”®

Asan aside, it is aso important to note that long-term fixed-price contracts can play an important
role in electricity markets by encouraging efficient sharing of risk, encouraging entry of new
generators and mitigating market power. Generators which have alarge proportion of their output
sold in the form of long-term fixed price contracts have little incentive to exercise market power.

Institutional Arrangements

()

As in other regulatory reforms, reform of the electricity sector has lead to the establishment of
new ingtitutions such as new electricity regulatory authorities, new market operators and, in a
few cases, a “ market surveillance panel” . The roles and responsibilities of these agencies often
overlap with one-another and with the role and responsibilities of the national competition
authority, often requiring explicit forms of co-operation. In some cases regulatory
responsihilities have been given directly to the national competition authority.

In virtually all OECD countries, the liberaisation of the electricity industry has been associated
with the creation of a new independent eectricity regulatory authority (in fact, the EC's
acceleration directive explicitly requires the establishment of independent national regulators
with certain specified minimum powers). In some cases the role of the electricity regulator has
been given (in whole or in part) to the national competition authority. In the case of Austraia,
regulatory responsibility price regulation on the transmission network was given to the national
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competition authority. In The Netherlands, the energy regulator (known as DTe) operates as a
chamber of the Dutch competition authority.?* Several jurisdictions have also established a quasi-
independent “Market Surveillance Panel” (or MSP) to investigate and report on market
behaviour, including suspected abuse of market power.

In addition to the creation of a new regulatory authority, liberalisation of the electricity industry
usually involves the creation of new institutions to perform the roles of market and/or system
operator — that is accepting bids, calculating the efficient set of prices and determining the
efficient dispatch of electricity and ancillary services in real time. These roles are usualy
separated from the control of a for-profit transmission network provider. In addition, some
jurisdictions (such as the state of Victoria in Australia) have created a separate institution
responsible for planning network expansion and augmentation. As mentioned earlier, the need for
coordinated planning in interconnected networks (such as NordPool, across the states of Australia
or the interconnections in the US) has led to pressure for supraregional transmission
coordination and planning institutions.

In the case of control of anticompetitive behaviour there is often overlap between the
responsibilities of the regulator and the national competition authority (and the MSP where it
exists). In the case of Canada, given the substantial overlap in the different roles, the agencies
have developed ajoint statement setting out the respective agencies jurisdictions and formalising
modes of co-operation. In Brazil, where there are market share caps on the privatisation process,
the market share caps are administered by the Brazilian competition agencies, under a
collaborative agreement with the energy regulator.

Competition Enfor cement

(8)

Asin other network industries, regulatory reform has been associated with a substantial increase
in the number of competition enforcement cases including primarily abuse of dominance cases,
on the one hand, and mergers on the other.

Competition authorities have been active in opposing anti-competitive behaviour in the electricity
industry, including both control of mergers and controls on abuse of a dominant position. In
Japan, for example, the JFTC issued awarning to Hokkaido Electric Power Co. after it was found
to be planning to charge an unreasonably high adjustment fee and cancellation pendty to its
customers when they sought to switch their electricity supply contract to a new entrant. Similarly,
the Swiss competition authority found that a refusal by a transmission network to carry power
from a generator outside its franchise area was an abuse of dominant market power. In Germany,
the competition authority has conducted preliminary investigations against 23 network operators
on suspicion of abuse of a dominant position and has instituted formal proceedings against 12 of
them.

In cases of mergers between generating companies, the European Commission has sought to
enhance competition by requiring divestiture of generation capacity and the strengthening of
interconnection capacity. For example, the EC required divestiture of 6000 MW of generation
capacity and the breaking of the exclusive contract between Electricité de France (EdF) and
Compagnie Nationale du Rhéne as a condition of the acquisition of Energie Naden-Wlrttemberg
AG (EnBW) by EdF and Zweckverband Oberschwébische Elektrizitétswerk. In another case EdF
“committed to take all the necessary stepsin order to gradually increase the commercial capacity
on the2 2| nterconnector at the French/Spanish border to about 4000 MW from an existing 1100
MW",
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Because naturd gas is both a substitute for electricity and a primary input into the production of
electricity, mergers between electricity generators and major gas suppliers have both a horizontal
and a vertical dimension. The US provides an example of such a “convergence’” merger which
was opposed by the US authorities. Germany also provides an important illustration in the case of
the merger of E.ON and Germany’s largest gas supplier Ruhrgas. In that case, the German
competition authority blocked the merger but it was later granted a Ministerial authorisation
(which is provided for in Germany’s competition law). Germany notes that “In this case greater
weight was attached to the overall economic advantages resulting from the merger, i.e. it would
ensure the supply of energy and strengthen Ruhrgas’ international competitiveness, than to the
likely restraints of competition.”

Conclusion

)

The experience of OECD countries in promoting competition in eectricity have highlighted both
the strengths and the difficulty of relying primarily on a market-based approach in the electricity
industry, laying a solid foundation for further careful fine-tuning of the reformsin the future.

Transforming the dectricity industry from a vertically-integrated monolithic entity into an
efficient, competitive, market-based structure is a substantiad and complex regulatory
undertaking. Although the electricity industry shares certain features with other network
industries there are important differences which complicate the task of liberalisation. In
particular, electricity reformers must face severa challenges including the strong propensity of
the industry to market power in the generation market, network effects in the transmission sector
which complicate the task of pricing and creating investment incentives, and political and
consumer resistance to exposing end-users to the extreme fluctuations in electricity prices seenin
wholesale dectricity markets. The collective experience of OECD countries provides an
important set of lessons for on-going improvements to these reforms in the future.
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10.

11.

NOTES

The Norwegian submission, page 15, emphasises the multiplicity of markets. “Because of capacity
congtraints in the network ... the structure of the power market can vary from one hour to the next, on a
daily, weekly or seasonal basis during the 8760 hours of the year”.

The Australian submission, page 26, notes that, as time goes by, generators develop strategies to raise pool
prices and these strategies spread to other generators.

US submission, page 4.

Although, in the case of the UK, since one of those parts was the nuclear power stations, it did not play a
role in setting the market price.

But it can divest control of as much as 25% to any single third party, so overall market concentration may
remain high. At the same time, a revenue cap applies to a large proportion of the incumbent’s remaining
production.

EC submission, page 6.

These capacity share figures may not be an accurate reflection of market power for several reasons. In
addition to the concern expressed earlier regarding capacity constraints, these figures may understate the
scope for market power where there is cross-ownership between generators (e.g., Statkraft owns 44% of
Sydkraft, Sweden’'s second largest power producer) or may overstate the scope for market power by
ignoring competition from imports.

In full, the US notes: “High concentration and constrained transmission persist in some areas. Although the
U.S. antitrust laws were designed to protect competition and prevent monopolization, they were not
designed to create or restore competition. Under U.S. antitrust laws, monopolies and market power are not
per seillegal and neither is the unilateral exercise of market power. Hence, the burden of ensuring that
market structure supports competition in electric power markets falls to FERC and to state utility
commissions. Efforts to undertake broad deconcentration of electric power markets through divestitures
have not been implemented. ... Absent structural remedies, efforts directly to curtail market power in U.S.
wholesale electric power markets have focused on bid and price caps and assessment of capacity
withholding.” US submission, page 11

This statement is true when there is effective competition between generators. When there is insufficient
competition between generators it may be efficient to augment the transmission network to the point where
congestion is eliminated if the cost of doing so is outweighed by the benefits of enhanced generator
competition.

US submission, page 7. Canada, in its submission, observes that the uniform pricing requirement in Ontario
stifles demand-based incentives for enhancing transmission into high-cost areas and notes that a review of
the possibility of switching to locational prices will take place in May 2003.

“Although locational marginal pricing and the associated “financial transmission rights’ (FTRs) help

provide efficient investment incentives to suppliers and help transmission customers to hedge transmission
pricing risk, they do not solve market power problems directly. Concern has been expressed that some
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suppliers might monopolise FTRs and try to exercise market power through the market for FTRs". US
submission.

Thisis discussed in detail in the OECD publication Restructuring Public Utilities for Competition, OECD
2001.

“At present, Transpower will invest in new transmission assets only if it can obtain satisfactory contracts to
cover the cost of the new investment. This processis fraught with ‘freerider’ problems. ... Under proposed
new arrangements, an independent Electricity Governance Board will be able to require Transpower to
invest in new transmission assets and will be able to require beneficiaries to pay for the investment”. New
Zealand submission, page 6.

US submission, page 8.
EC submission, page 13.

Reflecting the lessons learnt from the previous market rules in the UK, the UK’s New Electricity Trading
Arrangements allow for demand side bidding in the market.

Canada notes the uncertainties introduced by political reaction to large movements in prices “In any
electricity market, it can be expected that there will be periods of high prices and low prices reflecting the
need for capacity or an excess of capacity. If the Ontario electricity market is to provide the right signals
for efficient new generation to be developed, it will be important that efficient pricing signals not be
unduly distorted by government intervention in the markets’. Canada submission, page 11. Other policies
such asthe use of capacity markets and bid caps can also mitigate price spikes and price fluctuations.

In addition, in the US, retail prices are often de facto controlled by the residual price regulation on the
“default supplier” (the supplier if aretail customer failsto choose an alternative supplier).

US submission, page 10.

US submission, page 10.

The DTe has aso established “Market Surveillance Committee” which functions under the responsibility
of the competition authority, whose job is to obtain empirical information and to provide analyses of the
functioning of the Dutch electricity market.

EC submission, page 15.

Germany submission, page 7.
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SYNTHESE

Par |le Secrétariat

Au vu des contributions écrites, du document de référence et des débats, les conclusions

suivantes simposent :

Pouvoir de marché et production

D

Dans les pays de I'OCDE, |'expérience de la réforme de I'industrie électrique a montré que les
marchés de |'électricité étaient exposés a |'exercice de pouvoir de marché. Une combinaison de
facteurs y contribue: demande inélastique, impossibilité de stocker de grandes quantités
d'éectricité, congestion du réseau de transport, transits de bouclage et contraintes de capacité
associés a la diversité des colts marginaux des différents types de producteurs. Lorsgue la
capacité est limitée, les mesures classiques de la concentration, tels que I'indice HHI doivent étre
parfois complétées par des indicateurs supplémentaires du pouvoir de marché. Etant donné que
ce pouvoir de marché peut varier rapidement en fonction de I'évolution de la congestion du
réseau de transport et des fluctuations de la charge, I'analyse du marché pertinent et du pouvoir
de marché peut exiger I'éaboration de modéles informatiques du marché de l'é ectricité.

Bien que la demande suffise, dans la quasi-totalité des pays de I'OCDE, & assurer |'exploitation
d'un grand nombre de moyens de production en concurrence, les marchés de I'électricité sont
toujours exposés a l'exercice de pouvoir de marché. Ce pouvoir de marché découle d'une
combinaison de facteurs: (a) la demande d'électricité est presgue intégralement inélastique, de
sorte qu'une réduction, méme faible, de la production peut avoir un impact trés significatif sur les
prix ; (b) comme |'éectricité ne peut pas étre stockée facilement, la consommation doit étre égale
alaproduction atout instant. Il est par conséquent essentiel de définir un marché de I'éectricité
livrée & chague moment de la journée, du mois ou de I'année ; (c) lorsque le réseau de transport
est encombré, il faut absolument établir une distinction entre les différents marchés
géographiques'. Certains producteurs peuvent détenir un pouvoir de marché important dans leur
zone de desserte. D'autres producteurs peuvent également jouir d'un pouvoir de marché
significatif parce que leur production est indispensable pour résorber les goulots d'étranglement
du réseau de transport. (d) Comme le co(t marginal varie souvent en fonction des producteurs, a
tout instantt, certains producteurs sur le marché peuvent fonctionner au maximum de leur
production ou pres de ce maximum, et donc étre incapables de réagir a une hausse du prix du
marché. Méme s les producteurs d'électricité sont nombreux a produire a un moment donné, le
seul fait qu'ils fonctionnent aux limites de leurs capacités permet aux autres producteurs d'exercer
un pouvoir de marché significatif.

Drautres facteurs peuvent également contribuer a augmenter le pouvoir de marché, dont le fait
gque les mémes producteurs se rencontrent régulierement sur un marché et apprennent a
communiquer par l'intermédiaire des signaux de prix. Le pouvoir de marché peut également
apparaitre sur les marchés associés, tel's que les marchés des services auxiliaires.

Comme dans tout marché, la présence d'un pouvoir de marché nuit a I'efficience globae: ele

fausse les décisions a court terme de production et de consommation et, a plus long terme, incite
a des décisions dinvestissement inefficientes concernant, par exemple, I'emplacement ou la
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technol ogie de production choisis ou les gros consommateurs d'électricité. Ce pouvoir de marché
peut également accentuer considérablement la variabilité des prix de I'électricité sur le marché
spot, et ainsi saper la viabilité politique des réformes des marchés de I'é ectricité.

Si certains producteurs fonctionnent aux limites de leur capacité, I'indice HHI de la concentration
du marché (qui repose sur la part de marché des producteurs présents sur ce marché a un instant t)
donnera normalement une vision limitée du pouvoir de marché, dans la mesure ou certains
producteurs historiques peuvent se trouver dans l'incapacité de relever leur production en cas de
défaillance d'autres producteurs. Dans ce cas, I'indice HHI doit étre associé a d'autres indicateurs
du pouvoir de marché. Etant donné que chaque intervalle de temps représente un marché séparé
de produit et que le marché géographique pertinent varie en fonction de la demande et des
schémas de congestion du réseau de transport correspondants, I'analyse du marché pertinent et
des parts de marché se révéle extrémement complexe. "Souvent, les informations concernant les
congestions que donne I'analyse du marché géographique du produit sont s complexes qu'il est
plus pratique, pour obtenir les marchés géographiques pertinents, de procéder & des smulations

informatiques des transits et des prix®".

Soucieux d'éviter les pouvoirs de marché, les décideurs ont adopté un éventail de mesures,
consistant notamment a améliorer la capacité de transport, a plafonner les enchéres des
producteurs et & accentuer la réactivité de la demande aux variations des prix de I'éectricité.
Ces politiques feront I'objet d'un développement séparé. La réforme structurelle du marché dela
production constitue I'une des principales solutions a I'exercice de pouvoirs de marché dans la
production de I'éectricité. Bien que I'on ait veillé dans certains pays a procéder a la séparation
structurelle et a des cessions d'actifs, il est encore possible de réduire dans de fortes proportions
la concentration sur les marchés de la production.

Les décideurs ont eu recours a une diversité de moyens pour résorber les pouvoirs de marché
dans la production de I'électricité, que I'on peut regrouper dans plusieurs catégories : politiques
structurelles (dont la réduction de la concentration des producteurs d'électricité), politiques de
tarification du transport et dinvestissement dans le réseau (en éargissant le périmétre
géographique du marché pertinent), politiques dintervention sur la demande (congues pour
accentuer I'dadticité de la demande d'éectricité), politiques jouant sur I'entrée de nouveaux
moyens de production et politiques déterminant la fixation des prix et le dispatching sur les
marchés de I'éectricité (comme le plafonnement des encheres des producteurs et |'application de
prix nodaux marginaux en temps réel). Ces politiques seront dével oppées plusloin.

Etant donné la propension a I'exercice de pouvoir de marché que I'on observe dans le secteur
électrique, la séparation structurelle horizontale (ou cession d'actifs) du marché de la production
est un moyen d'action fondamental. Bien qu'a une échelle assez réduite, la séparation structurelle
a eu lieu. En Nouvelle-Zélande et au Royaume-Uni, I'ancienne entreprise d'éectricité publique
verticalement intégrée a été séparée en trois poles concurrents’. En Ontario, |e gouvernement a
passe un accord a long terme intitulé "Market Power Mitigation Agreement", une tentative pour
réduire progressivement la part de la puissance totale détenue par |'opérateur historique,
aujourd'hui de 90 %, & moins de 35 % dix ans aprés |'ouverture du marché. Au Brésil, le
processus de privatisation saccompagne de restrictions strictes des parts de marché qui peuvent
étre achetées par une seule et méme entité. Aux Etats-Unis, I'Etat de Californie a exigé des deux
plus grandes entreprises privées de céder la moiti€ de leur capacité de production thermique.

Malgré tout, les possibilités d'opérer des cessions horizontales sont loin d'étre épuisées. La

Commission européenne reconnait "que la concentration dans la production de I'éectricité reste
forte dans bien des Etats membres [de I'Union européenne]"®. Sur 14 pays Membres de I'Union
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européenne (s I'on exclut le Luxembourg), les trois plus grandes compagnies délectricité
détiennent 50 % de la puissance installée dans 12 pays et 90 % dans 5 pays’. Comme nous
['avons vu précédemment, la Commission a souvent subordonné son accord pour des fusions ala
mise en cauvre de réformes structurelles. Aux Etats-Unis, "rien n'a été entrepris pour opérer une
déconcentration globale des marchés de I'éectricité par des cessions d'actifs'®.

Le pouvoir de marché dans la production doit, en principe, satténuer lorsque I'on construit des
moyens de production. Dans certains pays, beaucoup dinstallations nouvelles ont é&é construites
(par exemple, au Royaume-Uni), mais les possibilités d'entrée varient d'un pays a l'autre. Si la
production des centrales au charbon, a bas prix, est bloquée par des contrats a long terme, ou si
tous les sites hydrauliques disponibles ont été aménagés, les possibilités de voir des moyens de
production peu chers apparaitre sur le marché risquent d'étre limitées. En outre, bon nombre de
centrales peuvent soulever des problemes environnementaux susceptibles de raentir et de
renchérir la procédure d'autorisation. Dans bien des pays, les centrales au gaz constituent le gros
des nouveaux moyens de production. C'est pourquoi l'acces aux ressources gaziéres importe
tellement s 1'on veut favoriser les entrées dans la production électrique.

Transport

©)

Le réseau de transport est un élément vital de l'industrie électrique, assurant le transport de
I'éectricité, améliorant la fiabilité d'approvisionnement et favorisant les échanges entre régions
et pays. Les principaux problémes qui se posent dans ce domaine sont : comment éviter toute
discrimination a I'encontre de la production de tiers, comment tarifer de maniére efficiente
I'accés au réseau de transport et comment créer des incitations a investir en temps utile et de
maniére rentable dans des améliorations du réseau de transport. On peut discerner une tendance
a imposer des formes plus rigoureuses de séparation pour éviter la discrimination. On note
également une prise de conscience de la nécessité d'établir une différenciation spatiale des prix
(prix nodaux) en temps réel qui refléte de I'encombrement minute aprés minute du réseau de
transport.

Tant que la construction de lignes de transport colite cher, il n'est généralement® pas intéressant
de construire un réseau de transport capable de laisser passer tous les transits sans subir de
congestion. Toutefois, la congestion segmente les marchés de I'électricité et ainsi contribue a
I'exercice de pouvoir de marché du producteur, un effet qui peut étre significatif. La contribution
danoise souligne que la congestion des lignes de transport entre le Danemark et le reste du Nord
Pool fait passer la différence entre le prix et le colt (c'est-a-dire l'indice Lerner) de 2-4 % a pres
de 40-43 %, laissant donc entrevoir un pouvoir de marché non négligeable.

Parmi les décisions importantes a prendre, il faudra déterminer comment la congestion doit se
traduire dans les prix demandés aux producteurs et aux consommateurs finals pour accéder au
réseau de transport. Souvent, le prix d'accés au réseau de transport d'un point donné ne dépend
que de facteurs de congestion ou de pertes dont on a calculé la moyenne dans le temps (du moins
dans certaines régions appel ées zones). Bien que cette méthode fournisse aux producteurs et aux
consommateurs des signaux géographiques, elle ne les incite pas en temps réd a adapter leur
offre et leur demande pour suivre minute par minute les fluctuations des congestions sur réseau
de transport.

Il est de plus en plus admis que la meilleure maniére de gagner en efficience consiste a laisser le

marché déterminer des prix en temps réel différents en divers emplacements du réseau. La
contribution des Etats-Unis précise a cet égard : "Aux Etats-Unis ou |'on a expérimenté plusieurs
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modes de tarification du transport, il apparait peu a peu que la tarification nodale, au prix
marginal, est la meilleure pratique actuelle"™. Bien que plusieurs marchés déterminent des prix
variant suivant les régions ou les zones, la tarification nodale est appliquée sur un nombre
restreint de réseaux de transport dans les pays de 'OCDE. En Nouvelle-Zélande, par exemple, le
prix spot de I'électricité sétablit pour chacun des 244 noauds du réseau (et pour chacune des
48 demi-heures d'enchéres de la journée). Il a é&é avancé que, en théorie, la tarification zonale,
qui écréte les prix payés par les consommateurs, atténue la réactivité de la demande au prix a
chaque noaud concerné, accentuant le pouvoir de marché des producteurs en ce point. Le prix
nodal ou zona est normalement déterminé par un organisme distinct du gestionnaire du réseau de
transport de fagcon a éviter que ce dernier n'use de son pouvoir de marché pour gonfler les recettes
quil peut tirer des différences entre les prix spot de I'éectricité pratiqués en différents
emplacements.

Dans un systéme de tarification du transport spatialement différencié, les transactions entre un
producteur et un consommateur situé en différents noauds (ou dans différentes zones) sont
soumises aux fluctuations des prix du transport de I'éectricité entre ces noauds. D'ou I'intérét
dinstruments financiers permettant aux parties a la transaction de se protéger partiellement ou
totalement contre le risque. La plupart des régions qui ont adopté une forme de tarification nodale
(ou zonale) se sont également dotées d'instruments tels que "les droits financiers des transports’
(DFT). Bien que variant dans le détail, ces DFT permettent a celui qui les détient d'obtenir une
indemnité qui dépend de la différence de prix entre deux nceuds ou emplacements géographiques.
Il en existe différentes formes, notamment dans la région connue sous le nom de PIM au nord-est
des Etats-Unis et entre les zones du NEM en Australie. On envisage de les adopter en Nouvelle-
Zéande.

Il a été suggéré que le prix de ces DFT pourrait ére un indicateur de la nécessité dinvestir dansle
réseau de transport. Nous reviendrons sur cette possibilité au titre suivant. Certains redoutent, par
ailleurs, gue les producteurs (en particulier, ceux qui opérent dans des régions qui importent)
puissent renforcer leur pouvoir de marché en achetant ces DFT™.

Nombreux sont les pays ou le propriétaire du réseau de transport détient également des moyens
de production. Il y a donc dans ce cas un risgue réel que le gestionnaire du réseau de transport
exerce une discrimination a I'encontre des producteurs concurrents malgré tous les mesures
destinées a interdire un comportement discriminatoire™. Devant la difficulté d'utiliser ce type de
controle pour éviter toute discrimination, on sest tourné vers les politiques structurelles,
notamment diverses formes de séparation structurelle. En Europe, I'obligation de dissociation
comptable qui figure dans la premiere directive sur I'électricité a éé remplacée par une obligation
de séparation juridique. Aux Etats-Unis, la politigue de la FERC a I'égard de l'intégration
verticale du transport de la production continue d'évoluer en faveur d'une séparation accrue".
Lorsque la FERC sest apercue que les normes de comportement prévues dans les ordonnances
888 et 889 n'étaient pas pleinement respectées, elle a encouragé la création de "gestionnaires de
réseau indépendants’, ce qui revient a confier la gestion (et non la propriété) du réseau de
transport & un organisme indépendant. Ensuite, pour mieux décourager la discrimination a l'égard
de concurrents sur le marché des services de transport, la FERC a favorisé la création
"d'organismes de transport régionaux” dans toutes |les zones des Etats-Unis.

A moyen et a long terme, le succes des réformes dans le secteur de I'éectricité dépendra des
incitations a investir en temps utile et de maniére efficiente dans le réseau de transport. S les
prix nodaux sont capables de renseigner sur le moment et I'endroit ou améiorer le réseau de
transport, on n'a encore pas trouvé comment procurer des incitations efficientes a investir dans
le transport.
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Reste une question fondamentale qui n'a en généra pas trouvé de réponse: comment inciter a
développer un réseau de transport de maniéere efficiente et en temps utile. A qui doit revenir la
responsabilité de choisir les projets de développement, de quelles incitations doit bénéficier cet
organisme et comment doit-on financer les projets? Si le responsable de la planification du
développement du réseau ne possede pas le réseau, qu'est-ce qui pourrait le pousser a
entreprendre les travaux nécessaires ? Au contraire, si le responsable du dével oppement du réseau
possede et exploite ce réseau, sera-t-il incité a le développer de maniére a tirer le maximum de
recettes de son exploitation, par exemple en sefforcant d'augmenter les congestions plutét que de
les réduire ? En Nouvelle-Zélande, le gestionnaire du réseau de transport, une entreprise a but
lucratif, a opté pour une politique de développement tres prudente, si bien que I'investissement
dans le réseau de transport n'a pas suivi la croissance de la demande et qu'il existe des contraintes
en période de pointe™.

Certains commentateurs ont fait valoir que I'information révélée par les prix nodaux (que refléte
le prix des droits financiers de transport ou DFT) doit orienter I'investissement dans le réseau de
transport. Quelques rares pays (Austrdie et Etais-Unis, par exemple) autorisent les
investissements privés (ou "marchands') dans les lignes de transport qui tirent parti des
différences de prix révélées par les prix nodaux. Mais la politique qui consiste a développer le
réseau en tablant uniquement sur l'investissement privé se heurte a plusieurs objections
théoriques (notamment la difficulté dinternaliser les effets d'une nouvelle ligne sur les transits de
puissance dans d'autres parties du réseau ou l'éventuele insuffisance des recettes liées a la
congestion en présence de rendements d'échelle croissants. Néanmoins, le responsable de la
planification centralisée d'un réseau de transport doit pouvoir utiliser dans une certaine mesure
les informations données par les prix nodaux pour prendre ses décisions, en particulier
concernant des projets ayant peu d'effet sur les prix globaux et lestransits.

La difficulté de créer des incitations appropriées a développer le réseau de transport Saccentue
encore lorsgue plusieurs gestionnaires se partagent la responsabilité de ce réseau (ce qui est le cas
des différents Etats d'Australie ou des pays européens). Se posent alors de nouvelles questions
telles que : qui est responsable de I'installation ou de I'amélioration des liaisons d'interconnexion
entre régions ? Que se passe-t-il si un contrat entre un producteur et un consommateur de deux
régions différentes exige un renforcement du réseau dans une troisieme région ? La réponse a ces
guestions passe par une attitude coordonnée des responsables des différents réseaux vis-a-vis de
I'investissement, ce qui peut nécessiter la création dun établissement suprarégiona de
coordination et de planification du transport.

La congtruction de nouvelles interconnexions fait des gagnants comme des perdants. Ces derniers
ont donc intérét a sopposer a la proposition de renforcement du réseau. "Il a été avancé que
certains Etats pourraient sopposer a l'installation d'une ligne de transport ou d'un producteur
susceptible de desservir essentiellement des clients d'un autre Etat. En fait, les Etats jouissant
d'une éectricité bon marché ont indiqué quils ne souhaitaient pas perdre I'avantage économique
comparatif que leur procure cette dectricité"'*. En Europe, |la Commission européenne a favorisé
le renforcement des liaisons entre Etats membres. "Les infrastructures dinterconnexion entre
Etats membres sont insuffisantes et, |a ou existent les congestions, les méthodes d'attribution de
cette capacité limitée ne sont pas satisfai santes™™.

Les réseaux de distribution posent des problemes analogues a ceux rencontrés sur les réseaux de
transport. Laréforme de la distribution a souvent consisté a réduire cette activité, regroupant jadis
I'achat et la distribution d'électricité (pour le compte de consommateurs locaux), a la simple
distribution d'électricité, dans la mesure ou le consommateur sest vu accorder le droit de choisir
directement son propre fournisseur. Dans les pays de I'Union européenne, tous les

23



DAFFE/COMP(2003)14

consommateurs d'électricité jouiront de ce droit a compter de 2005. Aux Etats-Unis, ou la
digtribution releve en grande partie des autorités de I'Etat (et non des autorités fédérales), le degré
de concurrence sur le marché de détail varie considérablement d'un Etat al'autre. A I'époque ou a
eu lieu la table ronde, les Etats qui avaient mis sur pied une forme de concurrence sur le marché
de détail représentaient environ lamoitié de la population des Etats-Unis.

Réforme du coté dela demande

Q)

Le marché de I'dlectricité a ceci de remarquable que les consommateurs finals qui paient un prix
de I'dectricité dépendant directement du prix spot sur le marché de gros sont assez rares. La
demande est par conséquent presque entierement inélastiqgue. Dans ces circonstances, les
répercussions de I'exercice d'un pouvoir de marché sont considérablement accentuées. De
nombreux observateurs préconisent des mesures d'urgence pour augmenter la réactivité au prix
de la demande d'électricité

La plupart des consommateurs finals paient pour leur éectricité un prix qui correspond a une
moyenne temporelle. De cette maniere, ils sont complétement isolés (du moins a court terme) des
fluctuations sur le marché spot de I'électricité, si bien quils n‘ont aucune incitation & consommer
moins les jours ou le prix est exceptionnellement élevé parce que la charge dépasse la moyenne,
qguiil y a des congestions sur le réseau de transport ou que des moyens de production sont
indisponibles. Une augmentation ne serait-ce que limitée de I'élasticité de la demande pourrait de
sensiblement aplanir ces pointes de prix et réduire le pouvoir de marché dont jouissent les
producteurs.

Plusieurs commentateurs préconisent une politique destinée a augmenter la réactivité de la
demande d'électricité au prix du marché. Les commentaires du "Blue Ribbon Panel" en faveur
d'une bourse de I'électricité californienne méritent d'étre cités intégralement : "La réactivité de la
demande au prix est un facteur primordia du fonctionnement d'un marché restructuré;
I'amélioration de I'efficacité de I'utilisation de I'électricité a long terme, de méme qu'une réponse
plus dastique aux pointes de prix a court terme sont de toute évidence des remédes essentiels...
Nous ne pouvons quiinsister sur le fait que, si les consommateurs doivent modifier leurs
habitudes & cause de fluctuations extrémes des prix et, ce faisant, amortir ces fluctuations, il est
indispensable que leur fournisseur les incite sur un signal a seffacer ou a déconnecter certaines
installations pendant de courtes périodes et/ou qu'on leur fasse payer des prix correspondant aux
fluctuations importantes des prix de gros, ce qui les conduira & modifier leur consommation en
conséquence®. Pour proposer aux clients des prix variant en fonction du temps, il faut posséder
des dispositifs mesurant la quantité d'éectricité consommée sur chaque intervalle de temps. Du
cot de ces dispositifs dépend la rentabilité de leur application, méme au plus petit
consommateur.

Bien que l'efficience et l'investissement exigent une certaine fluctuation du prix spot de
I'électricité (en particulier sur les marchés purement énergétiques), la flambée des prix nuit ala
viabilité politique des réformes du marché de I'énergie au point parfois de remettre en cause le
processus de libéralisation'’. La volonté politique de protéger des hausses de prix certains clients
sur le marché de détail a, dans certains cas, compliqué le processus de réforme. En Californie par
exemple, le fait que les prix de détail aient éé controlés alors que les prix de gros étaient
déterminés par le marché a provoqué la faillite d'un des principaux opérateurs en place lorsque
les prix de gros ont atteint des niveaux imprévus. En Australie, le gouvernement de I'Etat de
Nouvelle-Galles du Sud a créé un fonds destiné a amortir les fluctuations des prix de détail de
facon a protéger des consommateurs des variations des prix de gros.
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Autres éléments de la conception du marché

(6)

Le résultat final, y compris la propension a |'exercice de pouvoir de marché, dépendent de bien
d'autres aspects de la conception du marché de I'électricité. Par exemple, les marchés de
I'éectricité dans les pays de I'OCDE différent par le nombre de guichets au cours de la journée,
ou par la période pendant laquelle il est possible de revenir sur les enchéres avant que
I'éectricité ne soit dispatchée. 1l est également courant de réglementer le prix du marché ou les
enchéres en plafonnant par exemple ces derniéres.

Sur la plupart des marchés de I'électricité, on ne trouve pas seulement un marché spot mais une
série de marchés interconnectés. Il existe en général un marché la veille pour le lendemain (ou se
détermine le prix officid ou de référence) ainsi qu'un marché en temps réel ou mécanisme
d'gustement. A cela viennent sgouter souvent les marchés des services auxiliaires (fourniture de
puissance réactive, réglage secondaire, ou réserve dexploitation). Comme nous |'avons
mentionné précédemment, certains producteurs peuvent ére en mesure d'exercer un pouvoir de
marché sur ces autres marchés.

Différentes régions peuvent également se distinguer par le nombre de périodes au cours de la
journée ou le prix spot est déterming, par le délai accordé pour soumissionner ains que par le
nombre d'enchéres qui peuvent étre modifiées avant le dispatching de I'électricité et la fréquence
des changements autorisés. Sur le marché de gros de I'électricité d'Ontario, par exemple, les
participants présentent des offres, ou enchéres, pour chaque heure de la journée, la veille pour le
lendemain. Elles peuvent étre entierement revues jusgu'a quatre heures avant le dispatching et
dans une proportion de 10 % jusqu'a deux heures avant le dispatching. En revanche, en Australie,
les participants peuvent modifier leurs offres sans aucune restriction jusgu'au moment méme ou
I'électricité est dispatchée.

Il est courant de contréler le prix du marché. Sur la quasi-totalité des marchés de gros, e prix de
gros est plafonné (en général au colt de la défaillance). On trouve sur certains marchés d'autres
formes de contrdle des prix. Aux Etats-Unis, par exemple, seuls les producteurs qui satisfont aux
critéres de pouvoir de marché sont autorisés a établir des tarifs fondés sur le marché. Pour ce qui
est des autres (a savoir, ceux qui détiennent des pouvoirs de marché), la FERC est en droit
d'éablir des tarifs "justes et raisonnables'’®. Les propositions les plus récentes de la FERC
concernant la conception d'un marché standard prévoient le plafonnement des enchéres, a savoir
un plafonnement généralisé "de sécurité' et un plafonnement par zone des desserte déclenché au
coup par coup. Elles prévoient par ailleurs des pénalités pour tout refus de capacité sur e marché
ains qu'une procédure d'enquéte sur les retraits de capacité imprévus.

L'expérience acquise sur les marchés du Royaume-Uni et de Californie est particuliérement
instructive quant ala fagon dont des régles du marché mal congues peuvent faciliter I'exercice de
pouvoir de marché. Au Royaume-Uni, le prix de I'offre de capacité (pratiqué dans les conditions
antérieures) rendait plus intéressant financierement le retrait stratégique de capacité. En
Californie, "l'analyse de I'effet des régles du marché lorsque les prix sont éleves et quil y a des
problemes de fiabilité conduit & penser que les fournisseurs avaient mis au point des stratégies
destinées a tirer parti des dispositions des regles du marché qui facilitaient I'exercice de pouvoir
de marché'®. "Le fait que des régles du marché mal congues puissent favoriser I'exercice de
pouvoir de marché est I'une des conclusions des [études de |'expérience américaine] qui ralient le
plus de suffrages'?.

Accessoirement, on notera que les contrats a long terme a prix fixe peuvent avoir un effet
significatif sur les marchés de I'électricité dans la mesure ou ils encouragent un partage efficace
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du risque, I'entrée des nouveaux producteurs tout en atténuant les pouvoirs de marché. En effet,
les producteurs ayant vendu une forte proportion de leur production dans le cadre de contrats a
long terme a prix fixe sont peu incités a exercer un pouvoir de marché.

Dispositionsinstitutionnelles

(7)

Comme toute autre réforme réglementaire, la réforme du secteur de I'éectricité a provoqué la
création de nouvelles ingtitutions telles que les autorités de régulation, de nouveaux opérateurs
et, dans certains cas, une commission de surveillance du marché. Souvent on observe des
chevauchements entre les réles et responsabilités respectifs de ces autorités et ceux de I'autorité
de la concurrence. D'ou la nécessite d'expliciter les modalités de coopération. Dans certains cas,
les responsabilités en matiére de réglementation ont été confiées directement a l'autorité
nationale de la concurrence.

Dans la quasi-totalité des pays de I'OCDE, I'ouverture de I'industrie électrique sest accompagnée
de la création d'une autorité de régulation indépendante (en fait, la directive d'accélération de la
CE exige la création dautorités de régulation indépendantes jouissant d'un minimum de
prérogatives). Dans certains cas, la fonction d'autorité de régulation de I'électricité a été confiée
(intégralement ou en partie) a l'autorité nationale de la concurrence. En Australie, la compétence
réglementaire en matiere de tarification du réseau de transport revient a l'autorité nationale de la
concurrence. Aux Pays-Bas, |'autorité de régulation de |'énergie (connue sous le nom de DTe) et
une instance de I'autorité de la concurrence néerlandaise”. Plusieurs pays ont également créé un
comité quasi-indépendant de surveillance du marché avec pour mission détudier les
comportements sur le marché, notamment les abus de pouvoir de marché, et d'éablir des

rapports.

Outre la création d'une autorité de régulation, I'ouverture de l'industrie électrique saccompagne
normalement de l'instauration de nouvelles institutions jouant e réle d'opérateurs de marché et/ou
de gestionnaires du réseau, a savoir des instances chargées d'enregistrer les offres, de calculer un
éventail de prix efficient, d'établir le dispatching et les services auxiliaires en temps réel et de
maniere efficace. Normalement, on fait en sorte que ces fonctions échappent au contréle d'un
gestionnaire de réseau de transport a but lucratif. Certaines administrations ont également créé
(dans I'Etat de Victoria, en Australie, par exemple) un établissement séparé chargé de planifier le
développement du réseau. Comme nous |'avons mentionné précédemment, la nécessité d'une
planification coordonnée des systemes interconnectés (tels que le Nord Pool, ou les systemes des
différents Etats en Australie ou encore les interconnexions aux Etats-Unis) a conduit a envisager
la création d'institutions supranationales chargées de la coordination et du planning du réseau de
transport.

Sagissant des comportements anticoncurrentiels, les fonctions de I'autorité de régulation et de
['autorité national e de la concurrence (voire du Comité de surveillance du marché lorsqu'il existe)
font souvent doublon. Pour remédier a des chevauchements importants, les autorités du Canada
ont conclu une entente définissant leurs domaines de compétences respectifs ainsi que les
modalités de leur coopération. Au Brésil, ou la privatisation est assortie d'un plafonnement des
parts de marché, le contrdle de ces plafonds a été confié aux autorités de la concurrence dans le
cadre d'un accord de collaboration avec |'autorité de régulation de I'énergie.
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Application du droit de la concurrence

(8)

Comme dans toute autre industrie de réseau, la réforme de la réglementation sest traduite par
une augmentation du nombre d'affaires de concurrence, concernant essentiellement des abus de
position dominante, d'une part et lesfusions, del'autre.

Les autorités de la concurrence ont pris des mesures pour faire échec aux comportements
anticoncurrentiels dans I'industrie éectrique, contrdles des fusions et des contréles des abus de
position dominante notamment. Au Japon, par exemple, le JFTC a délivré un avertissement a
Hokkaido Electric Power Co. qui avait envisagé de facturer un colt d'ajustement et une pénaité
exorbitants a ses clients qui envisageaient d'annuler leurs contrats pour se fournir aupres d'un
concurrent. De méme, l'autorité suisse de la concurrence a jugé que le refus par un réseau de
transport d'acheminer |'électricité d'un producteur en-dehors de sa zone de desserte équivaait a
un abus de position dominante. En Allemagne, |'autorité de la concurrence a mené des enquétes
préliminaires sur 23 opérateurs de réseau soupconnés d'abus de position dominante et alancé une
procédure officielle contre 12 d'entre eux.

En cas de fusion entre producteurs, la Commission européenne exige la cession dactifs de
production et le renforcement de la capacité dinterconnexion, dans un souci de renforcer la
concurrence. C'est ainsi qu'elle a exigé la cession de 6 000 MW de capacité de production et la
rupture du contrat d'exclusivité entre Electricité de France et la Compagnie Nationale du Rhéne
comme condition de l'acquisition d'Energie Baden-Wirttemberg AG (EnBW) par EdF et
Zweckverband Oberschwébische Elektrizitétswerk. A une autre occasion, EdF "sest engagée a
prendre toutes les mesures nécessaires pour faire passer progressivement la capacité commerciale
de I'interconnexion franco-espagnole de 1 100 MW &4 000 MW environ"?.

Etant donné que le gaz naturel est a la fois une énergie de subgtitution de I'électricité et une
énergie primaire pour la production d'électricité, les fusions entre producteurs d'électricité et les
gros fournisseurs de gaz possedent a la fois une dimension horizontale et une dimension
verticale. Les autorités américaines ont empéché une fusion de ce type. La fusion de E.ON et du
plus gros producteur de gaz, Ruhrgas, en Allemagne, en est une autre illustration. Dans ce cas,
l'autorité de la concurrence alemande a interdit la fusion, qui a pourtant éé autorisée
ultérieurement par le ministére (dispositions prévues dans le droit de la concurrence alemand).
La contribution de I'Allemagne conclut que "En l'occurrence, on a accordé plus de poids aux
avantages économiques généraux de la fusion, qui devait garantir la fourniture d'énergie et
renforcer la compétitivité internationale de Ruhrgas, quaux éventuelles entraves a la
concurrence"?,

Conclusion

(©)

L'expérience des pays de I'OCDE en matiére de concurrence sur le marché de I'électricité a mis
en évidence tant les avantages que les difficultés d'une politique consistant a Sappuyer
essentiellement sur le marché dans I'industrie éectrique, et permet désormais de sappuyer sur
une base solide pour affiner les futures réformes.

Faire passer l'industrie électrique d'un bloc monolithique verticalement intégré a une structure
efficiente, concurrentielle, fondée sur le marché, représente une téche réglementaire substantielle
et complexe. Cette industrie, proche par certains aspects d'autres industries de réseaux, possede
des caractéristiques importantes qui compliquent la libéralisation. En particulier, les responsables
de la réforme se trouvent confrontés a plusieurs défis dont la forte tendance a I'exercice de
pouvoir de marché dans la production, les effets de réseau dans le secteur du transport, qui
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rendent s compliquées la tarification et la création dincitations a investir, et la résistance des
responsables politiques et des consommateurs a exposer le client final aux fortes fluctuations des
prix de I'éectricité sur les marchés de gros. L'expérience collective des pays de I'OCDE
représente un riche corpus d'enseignements dont on ne manguera pas de sinspirer pour améliorer
les réformes.
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NOTES

La contribution norvégienne (page 15) souligne la multiplicité des marchés: "Etant donné les contraintes
de capacité sur le réseau.... la structure du marché de I'électricité peut varier a chaque heure, journée,
semaine, saison et cela pendant les 8 760 heures que dure une année".

Il apparait dans la contribution australienne (page 26) qu'a mesure que le temps passe, les producteurs
mettent au point des stratégies permettant de relever les prix du pool, stratégies qui se propagent aux autres
producteurs.

Contribution des Etats-Unis, page 4.

Méme si, dans le cas du Royaume-Uni, I'un de ces poles, en possession des centrales nucléaires, n'avait
aucune influence sur les prix du marché.

Comme cette entreprise peut céder au maximum 25 % de ses parts a un seul tiers, la concentration globale
du marché risgque de rester forte. Par ailleurs, une bonne proportion du reste de la production de I'opérateur
historique est soumise a un plafonnement des recettes.

Contribution de la Commission européenne, page 6.

Ce pourcentage de la puissance détenue par les entreprises ne donne pas toutefois une image précise du
pouvoir de marché, et cela pour plusieurs raisons. En dehors des considérations évoquées antérieurement
concernant les contraintes de capacité, ces chiffres peuvent sous-estimer les possibilités d'exercer un
pouvoir de marché, sil existe des participations croisées entre producteurs (Statkraft, par exemple, détient
44 % de Sydkraft, le second producteur d'électricité suédois), ou, au contraire, les surestimer dans la
mesure ou ils ne tiennent pas compte de la concurrence des importations.

Pour étre précis, il est dit dans la contribution des Etats-Unis: "De forts niveaux de concentration et des
contraintes de transport persistent dans certaines zones. Bien que les lois antitrust américaines aient été
congues pour préserver la concurrence et empécher les monopoles, elles n'ont pas été faites pour créer ni
rétablir la concurrence. Aux termes du droit antitrust américain, les monopoles et le pouvoir de marché ne
sont pas en soi illégaux, de méme que I'exercice unilatéral d'un pouvoir de marché. Par conséquent, c'est a
la FERC et aux commissions des services publics des Etats quiil revient de Sassurer que la structure du
marché est favorable a la concurrence sur les marchés de I'électricité. Rien n'a été fait en général pour
déconcentrer les marchés de I'électricité a des cessions d'actifs... faute de reméde structurel, les efforts
visant directement a atténuer |es pouvoirs de marché sur les marchés de gros de |'électricité aux Etats-Unis
ont été centrés sur le plafonnement des enchéres et des prix et sur I'évaluation du refus de capacité”.
Contribution des Etats-Unis, page 11.

Ce principe vaut sil existe une concurrence efficace entre producteurs. Faute de concurrence suffisante
entre producteurs, il peut étre rentable de développer le réseau de transport tant que les points de
congestion n'ont pas été éliminés, s le colit de cette amélioration est compensé par les avantages d'une
concurrence accrue entre producteurs.
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10.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Contribution des Etats-Unis, page 7. Dans sa contribution, le Canada observe que I'obligation de pratiquer
une tarification uniforme imposée en Ontario annule les incitations fondées sur la demande a renforcer le
réseau de transport dans les zones a colits élevés et que les possibilités de passer a une tarification nodale
feront I'objet d'un examen au mois de mai 2003.

"Bien que la tarification marginae différenciée et les droits financiers de transport (DFT) soient des
moyens efficaces d'inciter les fournisseurs a investir et permettent aux clients du réseau de transport de se
prémunir contre le risque de prix, ils n‘apportent pas directement de solution aux pouvoirs de marché. Il a
été dit que certains fournisseurs pouvaient monopoliser les DFT en se servant du marché des DFT pour
exercer un pouvoir de marché." Contribution des Etats-Unis.

Cet aspect est amplement développé dans la publication de I'OCDE intitulée Concurrence et
restructuration des services publics, OCDE 2001.

"A I'heure actuelle, Transpower n'investira dans des actifs de transport que sil est assuré d'obtenir des
contrats satisfaisants couvrant le colt de cet investissement. Cette maniére de procéder favorise les
comportements opportunistes. ... Les nouvelles dispositions qui sont actuellement proposées permettront a
un Electricity Governance Board indépendant d'exiger que Transpower investisse dans le réseau et
d'imposer aux bénéficiaires de payer le prix de cet investissement”. Contribution de la Nouvelle-Zélande,

page 6.

Contribution des Etats-Unis, page 8.
Contribution de la Commission européenne, page 13.

Au vu des enseignements de I'application des précédentes régles de marché au Royaume-Uni, les New
Electricity Trading Arrangements au Royaume-Uni permettent aux consommateurs de participer a
I'gjustement.

La communication du Canada évoque les incertitudes liées a laréaction politique a de fortes fluctuations de
prix. "Sur tout marché de I'électricité, on peut sattendre a des périodes de prix élevés ou au contraire bas,
dénotant par la une sous-ou une surcapacité. Si 1'on veut que le marché de I'éectricité en Ontario envoie
des signaux de nature a stimuler la construction de nouveaux moyens de production dans des conditions
satisfaisant le critére d'efficience, il importe que ces signaux ne soient pas déformés par I'intervention des
pouvoirs publics sur le marché." Contribution du Canada, page 11. Le recours au marché pour |'allocation
de capacité et |e plafonnement des enchéres sont d'autres moyens d'amortir les variations des prix.

En outre, aux Etats-Unis, les prix de détail sont souvent contr6lés de facto par ce qui reste du systeme de
régulation des prix applicable au fournisseur par défaut (fournisseur d'un client sur le marché de détail,
lorsque ce dernier n'a pas choisi de fournisseur particulier).

Contribution des Etats-Unis, page 10.

Contribution des Etats-Unis, page 10.

La DTe a également créé un comité de surveillance du marché qui rend compte a l'autorité de la
concurrence, dont la mission est d'obtenir des informations empiriques et d'analyser e fonctionnement du
marché de |'électricité national .

Contribution de la Commission européenne, page 15.

Contribution de I'Allemagne, page 7.
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BACKGROUND NOTE

By the Secretariat

I ntroduction

Over the last decade the mgjority of OECD countries have undertaken substantia reform of their
electricity supply industry. One of the primary objectives of these reforms was the promotion of
competition — particularly competition between electricity generators. Competition, it was hoped, would
promote efficiency and innovation in this section of the industry, and lower prices for consumers.

While the benefits of electricity sector reform have been substantial, experience has shown that
liberalised markets for electricity are prone to the exercise of market power. Across OECD countries many
generators enjoy market power at least some of the time and, at least at certain times, some generators
enjoy an effective monopoly.

In California, for example, market power rose to the point where 60% of the value of wholesae
market transactions in the summer of 2000 could be attributed to market power. As a result, Caifornia
consumers over-paid for electricity by around $4.5 billion. Such market power aso induces substantial
production inefficiencies as higher-cost generation is substituted for lower-cost generation and inefficient
higher-cost producers are induced to enter the market.

This paper seeks to understand why liberalised electricity markets are prone to the exercise of
market power and what can be done about it. The key points of the paper are as follows:

* As is often pointed out, eectricity generation markets have several fundamental features
which facilitate market power, including the fact that electricity cannot be stored (implying
that electricity markets must be distinguished by the time at which the electricity is
delivered), that generators face capacity constraints (so that supply isinglastic at peak times),
that demand for electricity is very inelastic (due to the fact that most end-users pay prices
which are averaged over time) and the fact that the transmission network may experience
congestion (separating electricity markets geographically).

* Although more sophisticated techniques have been used it is possible to gain some insights
into market power in electricity markets using a simple Cournot model. Under a simple
Cournot model market power depends only on market concentration and demand elasticity
and is independent of the level of demand. But, when generating firms face capacity
constraints as demand increases, some firms become constrained and therefore unable to
discipline the market power of the remaining unconstrained firms. At times of peak times the
few remaining unconstrained firms may be able to exercise significant market power.

* The conventional measure of concentration in an economic market is the Herfindahl-
Hirschman index (“HHI"). Unfortunately, this measure is inaccurate in markets with capacity
constraints. A market that appears quite competitive using conventional concentration
measures may, in fact, be subject to significant market power. An alternative measure of
concentration (called here the “adjusted HHI") is presented which correctly reflects the
degree of market power in a market where some firms face capacity constraints.
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e Market power in eectricity markets is not necessarily limited to peak times. Indeed it is
possible for market power to arise only at off-peak times. For example, if asingle, large low-
cost generator competes with afringe of higher-cost generators, market power will be present
only at off-peak times. Market power that arises only at peak times may not be eroded
through new entry. If new entrants have a higher cost than the existing base-load generation
(for example, if the scope for new hydro or nuclear plants is exhausted) market power which
istransient (but recurring), may not be eroded by new entry if there are even small fixed costs
of generation.

e Market power may also arise from congestion on the transmission network. Transmission
congestion can isolate generators geographically, enhancing market power. The effect of
transmission constraints is analogous to the effect of capacity constraints on generators.
When the transmission network is constrained, the traditional HHI measure of concentration
is inaccurate and should be replaced with the adjusted HHI. The presence of “financia
transmission rights” — the right to a share of the congestion rents created by transmission
constraints — can enhance the market power of generators which benefit from congestion.

* As before, congestion on transmission networks is not necessarily limited to peak times. It
can aso arise at off-peak times. Electricity flows over transmission links depend on
differences in prices across geographic areas. If demand is more variable in one area than
another, flows over a transmission link may change direction between peak and off-peak
periods and may be constrained only at off-peak times.

* In electricity networks with more than one path from generation to consumption, electricity
flows overall al the possible paths, in amounts inversely proportional to the resistance of the
path. An increase in generation a one point, even if matched by an increase in consumption
at another point, can affect the flows of electricity (and the level of congestion) on all the
other links on the network. It can be shown that even if there are no capacity constraints on
the transmission links between generators and consumers, capacity constraints on other links
can lead to a situation where a generator has significant market power.

* Many studies of market power and concentration have been carried out in wholesale
electricity markets, especialy in the UK and California. A substantial body of evidence has
emerged that at least certain generators have exercised market power in the past. In
Cdifornia, although costs increased substantially between the summer of 1998 and the
summer of 2000, market power increased even faster, increasing total payments to generators
from $1.7 billion in 1998 to over $9 billion in 2000.

« Many different policies have been proposed for the control of market power in generation
markets, including policies for increasing the geographic scope of markets, structural
policies, price control policies and policies to increase the elasticity of demand. The
geographic scope of markets can be increased by the construction of new transmission links,
the enhancement of the capacity of existing links or enhancements in the way that access to
transmission is priced. The right way to create incentives for transmission enhancement
remains an important unresolved problem. It may not be possible to Ieave the upgrading of
the transmission network to market forces — for example, a transmission link may be
economically justified even when no electricity flows over thelink at any time.

» Structura policies can mitigate market power by reducing concentration and market share of

unconstrained generators. Particularly attention should be paid to deconcentration of plants
that use the same fuel, as these tend to cluster in the merit order and therefore are each other’s
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closest competitors. Attention should also be paid to separation of generation and
transmission, not only to eliminate incentives to discriminate in access to transmission but
also to alleviate incentives to restrict transmission capacity to enhance generator market
power.

« Many commentators have emphasised the importance of enhancing the elasticity of demand.
In simple models of market power a doubling of the demand elagticity is equivalent to a
doubling of the number of competitors operating in the market. Demand elasticity can be
increased by increasing demand-side participation in electricity markets and by increasing
use of time-of-use meters. In some liberalised electricity markets there was no opportunity for
demand-side participation — demand was estimated as a simple fixed quantity, unresponsive
to price. Electricity buyers should be able to submit bids into the power pool in order to
signal their willingnessto restrict demand in peak periods.

« Findly, where market power is persistent and cannot be mitigated through other policies,
consideration should be given to price or quantity controls. Given the very substantia
variation in demand and supply conditions from one moment to the next, control of
generating pricesis difficult but not necessarily impossible. Possible approaches include price
caps on bid prices at peak periods or limitations on the variance of the bids for individua
units.

The paper has three parts. The first part reviews some of the principles of measurement of market
power in markets with capacity constraints and looks at the basic characteristics of electricity markets that
facilitate market power. The second part looks more closely at how market power arises in electricity
market and makes several observations about the conditions under which market power might arise, how it
should be measured and its effects. The third part discusses the pros and cons of policies for mitigating
market power.*

Background: The Theory of Market Power and Features of Electricity Markets

Before looking more closely at electricity markets, it is useful to review some basic principles of
the assessment and measurement of market power, especially in markets with capacity constraints.

Review of the Theory of Market Power

A firm is said to have market power when it can, by reducing its output or raising the minimum
price at which it is willing to sell its output, increase its profit by raising the market price. A firm that
cannot influence the market price is known as a price-taker. A price taker will continue to produce and sell
its output as long as the market price exceeds the marginal cost of producing the last unit of output. In a
market where all firms are price takers (i.e., a market without market power), the marginal cost of al the
firmsin the market will be equal to the market price.

For this reason, the size of the gap between the market price and a firm's marginal cost can be
used as an indicator to detect and measure market power. One common measure of the gap between price
and marginal cost isthe so-called “Lerner index”. The Lerner index is ssmply the percentage mark-up over
marginal cost included in the final price — that is, when the final price is P and the marginal cost is c, the
Lerner index is:
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P-c
P

It is straightforward to show (see Appendix B) that in a market in which firms compete in
guantities, the size of the price-cost mark-up (the Lerner index) is given by a measure of concentration
known as the Herfindahl-Hirschman index (“HHI"), divided by the elasticity of demand. That is,

= (D)

where HHI is the sum of the squares of the market shares of the individual firms competing in the market

N
(HHI =>"s” where s isthe market share of theith firm), £ is the elasticity of the demand curve at the
i=1
equilibrium price and quantity and c is a weighted average of the marginal cost of each producer at the
equilibrium quantity.?

Equation (1) highlights the importance of the easticity of the demand curve in determining the
effect of market power on the price. Other things equal, reducing the eagticity of demand by half as the
same effect as a doubling of the concentration in the market (i.e., a halving of the number of competitors).
Holding constant the degree of concentration in a market, market power will be much higher in markets
with low elasticity of demand.

As we will see below, a key feature of electricity generation markets is the presence of capacity
constraints on individua firms. For simplicity we will assume that each generation unit has a constant
marginal cost for al levels of output below its capacity. In effect the marginal cost curve has the shape of a
backwards“L”.

The market supply curve can be formed out of the marginal cost curves of the individual
generation units by ranking generation units from the lowest marginal cost to the highest marginal cost
(known as the “merit order”) and then adding up their marginal cost curves horizontally. Thisisillustrated
in the following diagram.”

Figure 1 illustrates a situation in which there are four generation units, the first with a marginal
cost of $10 per MW and a capacity of 100 MW, the second and third with a marginal cost of $15 per MW
and a capecity of 60 MW and the third with amarginal cost of $30 per MW and a capacity of 80 MW. This
“merit order” determines the industry supply curve. In a perfectly competitive market the market price
would be given by the intersection of the demand curve and the industry supply curve as illustrated in
Figure 1.
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Figure 1. Demand and Supply in a market with capacity constraints
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It is possible to use the Lerner index to measure market power in markets with capacity
constraints, subject to one important caveat. In a market where firms have capacity constraints, the market
price may exceed the margina cost of any individual firm without any exercise of market power when all
the firms in the market are operating at capacity and no other firm with a marginal cost lower than the
market price wishes to enter the market. This is illustrated in Figure 1. In that figure, the demand and
supply curves intersect at a price of $25 per MW which is above the marginal cost of al the firms
operating in the market, without any market power.’

Importantly, as we will see below, the relationship between the Lerner index, the elasticity and
the HHI no longer applies in markets with capacity constraints. As a result, the use of the HHI in these
markets can give highly mideading results. The next section presents an alternative measure of
concentration that accurately reflects market power in such markets.

Throughout this paper we will use the Cournot model of market power (that is, generating firms
will be assumed to compete in quantities). The Cournot model is both simple to calculate and yields results
which are intuitively sensible. It is useful to bear in mind, though, that a Cournot model might over or
under-estimate the true level of market power. The Cournot model over-estimates market power by
ignoring the potential for entry and under-estimates by ignoring the potential for collusive behaviour. In
addition, in most wholesale electricity markets firms do not bid specific quantities but an entire supply
function — that is, the amount they are willing to supply at each price. An equilibrium in supply-functions
yields alower estimate of market power than a Cournot equilibrium. In fact, it seems that a supply-function
equilibrium yields Bertrand-like competition when there is plenty of excess capacity in the market and
Cournot-like competition when excess capacity is limited. The pros and cons of Cournot versus a supply-
function equilibrium are discussed in the attached box.

Supply Function Competition vs Cournot Competition

“Cournot competition does not fully describe the options available to firms in an electricity market. Generators are
not forced to bid quantities in a spot market, but are, in fact, free to bid any supply curve, with a quantity bid
corresponding to the special case of a vertical supply curve. However, an estimate of a static Cournot equilibrium of
the electricity market would still provide a rough estimate of competitive behaviour if firms face little demand
uncertainty. When there is no uncertainty, it turns out that of the many Nash equilibria that are possible, the one
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produced by quantity bids (the Cournot strategy) is the most profitable. Thus, if there were no uncertainty and cost
data were available, an estimate of the price-cost margin from the Cournot model could take the place of a structural
index such as an HHI calculation.

In a market with uncertain demand, the situation is different. A producer will face many possible demand levels, even
when it knows its competitor’s production levels. Firms then engage in supply curve competition. This problem was
analysed by Klemperer and Meyer (1989) for a general context. Under supply curve competition, it is profitable for
firms to move away from the Cournot equilibrium towards a Nash equilibrium that is described in terms of upward
dloping (but not vertical) supply curves. Thus suppliers are not bidding simple quantities as specified by the Cournot
model. This outcome leads to price-cost margins that are smaller than those from Cournot competition. The
introduction of demand uncertainty therefore mitigates the effects of market power.®

“The supply-function model ... has some weaknesses that may limit its usefulness when applied to certain electricity
markets. In some markets, trades do not occur exclusively, or even primarily, through a supply-function bid process.
Bilateral trading of specified quantities is common in many restructured markets around the world, as are futures
markets and different forms of spot markets. ... The supply function approach also does not lend itself well to
markets where there is a competitive fringe whose capacity may be limited due to either generation or transmission
constraints. Overall the supply function approach approximates one important aspect of many restructured electricity
markets more accurately than the Cournot approach, but it is not as flexible as the Cournot approach in incorporating
other ingtitutional aspects of these markets. Furthermore, the supply function approach producers multiple equilibria
and the diversity of these equilibria grows as the uncertainty of demand is reduced. The Cournot equilibrium
represents an upper bound on supply function equilibria and is generally easier to calculate, thus it may be a more
appropriate screening measure of the potential for market power”’

Features of Electricity Markets That Facilitate Market Power

As dready noted, a firm is able to exercise market power when it can, by raising its price, or
reducing its quantity, have some influence over the market price. In most markets, the ability of a firm to
raiseits price or reduce its output of some particular service at a given place and timeis limited by:

(@) the response of consumers who reduce their consumption of the service, switch their
consumption to other times, to other places or to other services entirely;

(b) the response of other firms already producing in the market who expand their own output in
response to aincrease in price or areduction in the output of another firm;

(c) the response of other firms who are not already producing in the market who enter the
market in response to an increase in price or areduction in output of an existing firm.

As we will see, the extent to which each of these constraints operates in the eectricity market is
limited, for the following reasons:

« Fird, it is costly to store eectricity. “The technologies for storage — for instance,
hydroelectric pump storage (pumping water uphill to store as potential energy) or batteries —
are quite inefficient” 8. Because electricity cannot be easily stored, there is a separate market
for electricity delivered at each point in time. In the case of storable goods, the price tends to
be evened out over time as entrepreneurs purchase the good when the price is low and sell it
again when the price is high. Because dectricity cannot be stored electricity markets tend to
be more volatile than other energy markets, such as gasoline markets. As we will see,
although there may be substantial competition between generators at certain times, at other
times (especialy at times of peak demand), competition may be significantly limited.
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e Second, it is at times costly to transport electricity - specifically when the transmission
network is congested. When the transmission network is congested, electricity generation
markets are divided geographically, reducing the number of potential competitors and
potentially enhancing market power. Furthermore the level of congestion depends both on the
level of demand and on the strategic decisions of the generating firms themselves.

e Third, the elasticity of demand for electricity is very low. Very few consumers pay a price
that varies in line with the market price in the electricity “pool” or “power exchange”. As a
result, the drop in demand in response to arise in the market price is negligible. “ Almost ho
end-use consumers of electricity even have the technology to observe, let alone respond to,
real-time prices. Demand is virtualy completely inelastic in the short run”9. As mentioned
above, inglastic demand greatly facilitates the exercise of market power by limiting the extent
to which consumers reduce their demand in responseto apricerise.

» Fourth, generators face clear constraints on the output they can produce. “Generating units
have hard capacity constraints that imply marginal cost turns steeply upward at a certan
output”10. If other firms in the market are capacity constrained they are unable to increase
output in response to an increase in price -the market power of remaining unconstrained
firms can be substantial.

e Fifth, eectricity is a homogeneous good sold in repeated auction markets with a limited
number of players who know the costs of the other players and can quickly learn to respond
to one another’ s behaviour, facilitating collusive practices.

Furthermore, there may be special features of the way that the electricity markets are organised
that further facilitate market power, such as the markets for “capacity payments’ or “reserve capacity”.
These markets may themselves be prone to strategic manipulation by the firmsin the market.™

Borenstein and Bushnell summarise the characteristics of e ectricity markets as follows:

“In most markets, there are other constraints that keep a single firm with a fairly small percentage of
production from driving up the price by alarge amount. If the good is storable, the buyers, or marketers
in the middle, can store product to defend against such vulnerability. If end-user consumers receive the
price information before buying, their own hesitancy to pay extreme prices discourages the seller from
asking such a price. If there is supply elagticity, one firm demanding a high price for its output will just
shift market share to another supplier. Each of these attributes is much less prevalent in eectricity
markets than in most other industries. The result is that the ability of firms with even modest market
shares to exercise market power is greater than in most markets’.*?

Observationson Market Power in Electricity Generation Markets

Let’s turn now to look in more detail at how market power arisesin electricity markets, itsimpact
and how it should be measured. To keep the discussion as simple as possible, let’s start by considering an
electricity market without any transmission component —in other words, all production and consumption is
assumed to take place at the same location. This alows us to focus exclusively on the effects of capacity
constraints on generators. Shortly we will re-introduce the transmission component to explore the effect of
transmission constraints.

As mentioned earlier, the predictions of economic models regarding the level of market power
that will arise in wholesale electricity markets depends on the nature of the strategic interaction of the
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generating firms. However, it is possible to argue that, at least at peak times, some form of market power
must be present whatever the form of competition between generators.

Suppose we have a market with capacity constraints on generation and inelastic demand for
electricity, and suppose the level of demand is high enough so that if one generator ceased to produce
electricity, the remaining generators in the market could not make up for the shortfal themselves. If
demand is sufficiently inelastic, that one generator, no matter how small, could raise the market price
significantly by reducing its output. Indeed, if demand is perfectly inelastic, that firm could charge any
price it wants. Borenstein and Bushnell summarise this intuitive argument as follows:

“Think about the dreadful summer afternoon when the temperature and humidity are at peak levels and

the grid needs virtually all resources in production in order to meet the tremendous demand for
electricity to run air-conditioning units. If the grid has only a few percent margin of reserve capacity at
that time and there is a producer supplying more than a few percent of the total output, then that
producer is pivotal in meeting the demand. Put differently, that producer can ask for an extremely high
price in order to deliver the power and consumers ... will pay it.” *°

Note that this argument does not imply that we should expect the degree of market power to rise
asthelevel of demand increases. Whether or not the level of market power increases at peak times depends
on the nature of the competition between the generating firms. If these firms compete in quantities (i.e.,
play a Cournot game) then with any number of identical generators, and constant elagticity of demand, the
market power is constant for any level of demand, even when almost all the capacity in the market has
been exhausted.

This can be seen using equation (1). In a market with identical generators, al produce the same
level of output. Therefore either all the generators are constrained or all are unconstrained. Aslong as these
generators are unconstrained, the level of market power is given by equation (1). When all generators
produce the same level of output the HHI isjust the reciprocal of the number of firms so the market power
isequal to HHI / £ =1/ ng, independent of the level of demand.

In Appendix B we show that this result remains true even when firms are not identical — as long
as the eadticity of demand is held constant and firms are not capacity constrained, an increase in demand
has no impact on the price.

On the other hand, if the generators differ in size (and play a Cournot game) market power
increases as demand increases. As demand increases, more and more of these generators are operating at
their capacity, limiting their ability to discipline other market players. In the limit just one generator (the
largest) will be left. This last unconstrained generator has an effective monopoly over the residual market
demand. Thisis summarised by the US FTC asfollows:

“How can participation of suppliers comprising only asmall fraction of capacity affect the market price

for electric power? The answer liesin the way in which power plants are dispatched. Power plants tend
to have very flat cost functions until they reach their capacity. Thus, power plants tend to operate at
maximum capacity if they can economically do so at the prevailing price. Otherwise they tend to be
idled. Consequently, most of the power plants generating electricity, at any particular time period, have
amost no ability to expand output and offset anti-competitive behaviour” ™

This is illustrated in the following diagram. The diagram illustrates a market with a constant-
elagticity demand curve, with an elasticity of demand of 0.2. There are 51 generators, al with identica
marginal cost of $10 per MW. 50 of these generators are small, with a total capacity of 20 MW. The
remaining generator is large, with a capacity of 500 MW. (We can imagine that this large generator is the
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result of previous mergers of 25 small generators). These generators are assumed to compete in the
guantities that they produce (that is, we will look for the conventional Cournot equilibrium).

Figure 2 illustrates the path of the market price as demand increases. For low levels of demand
the smaller generators are not capacity constrained and the price remains close to the efficient market price
of $10/MW. When demand (at the price of $10) rises above 1000 units, the smaller generators are capacity
constrained; the larger generator has an effective monopoly over the residual demand. The generator does
not expand output as fast as demand increases, leading to an increase in the market price. Note that when
the demand at price $10 rises above 1500 MW all the generators would be constrained in a perfectly

competitive market. As a result, the efficient price (the price in a competitive market) rises above the
margina cost of $10.

Figure 2. Market Power In Peak Periods In A Market With Generators of Different Sizes
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In a market where some firms are operating at capacity, these firms can no longer increase output
in response to an output reduction by some other firm. These firms are, in some sense no longer “in the
market”. The remaining unconstrained firms are, in effect, competing in a separate market of their own,
except that demand in this “separate” market is reduced by an amount equal to the output of al the
capacity constrained firms (i.e, thisis known as the “residual” demand).

Note that one implication is that in a market where some firms are capacity constrained the
relevant market must be defined not only on the basis of the time and location at which the electricity is
sold but also on the level of demand. The market may be highly competitive at certain levels of demand
and very uncompetitive at other levels of demand.

We can summarise this result in the following observation:
Observation #1: When generating firms differ in their capacity an increase in demand may increase the

number of firms operating at capacity and can lead to an increase in market power even though all
firms have an identical marginal cost and elasticity of demand is held constant.
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Market Power and Concentration Measures

We have already seen that the degree of market power in a market without capacity constraints
can be related to concentration in that market according to the following expression.

where HHI is the sum of the squares of the market shares of the individual firms competing in the market
N

(HHI =>"s” where s isthe market share of the ith firm) and ¢ is the elasticity of the demand curve at
i=1

the equilibrium price and quantity.

However, as we noted earlier, the use of HHI to assess market concentration in a market with
capacity constraints can yield highly misleading results.

This is easily seen when we consider again the market illustrated in Figure 2 above. In that
example there are 50 small firms and one large firm. As we can see in Figure 3, the market is not very
concentrated — the HHI never rises above 500 — well below the (somewhat arbitrary) threshold of 1000 that
the US Department of Justice uses to designate a competitive market. Y et, as can be seen in Figure 3, the
margin between price and cost approaches 90% of the market price, implying relatively low levels of
competition.

Figure 3. Concentration vs Price-cost margin
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Other measures of concentration do not fare much better. For example, the market share of the
largest firm never exceeds around 18%. The other 50 firms have only 1-2% of the market each. The market
share attributed to the top 4 firms never exceeds 25%.
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Suppose there were originaly 75 identical small (20 MW) firms in this market. 25 of these firms
propose to merge. With a post-merger concentration less than 500 on the HHI scale, or a CR4 less than
25%, a competition authority might have trouble blocking such a merger. Yet, as can clearly be seen in
Figure 2, the merged firm can enjoy significant market power at periods of high market demand.

It is clear that the traditional HHI is a poor indicator of market power in a market with capacity
constraints. Is there some alternative that is a better measure of market power in such markets?

In Appendix B we show that the relationship between the Lerner Index, the HHI and demand
elagticity till holds, provided we adjust the formula for the HHI. Specifically, we find that in markets
where some firms are capacity constrained,

P-c_HHI™
P &
where
) n S
HHI & = + =2 ...(2
;s(s ) @)

and where n is the number of unconstrained firms, s; is the market share of an unconstrained firm (i=1,..n)
and s isthe combined market share of al the constrained firms.

As an example of the calculation of this adjusted HHI, consider again the market illustrated in
Figure 2 and Figure 3. When the demand has the level 1200, al 50 of the small firms produce at their
maximum capacity of 20 units of output. The large firm produces 85.6 units of output. The large firm
therefore has a market share of around 7.9% while the small firms each have a market share of 1.8%. The

conventional HHI would therefore give a market concentration of: 7.92 +50x1.82 = 224 .

In contrast, since the combined constrained market share of the small firmsis 92.2%, the adjusted
HHI is 7.9% (7.9+92.2) =790 - around 3.5 times more concentrated than might be expected by the simple

HHI.1®

The difference in the HHI cal culations can be clearly seen in Figure 4, which reproduces Figure 3
with the adjusted HHI instead of the conventional HHI. It is clear that the adjusted HHI does a much better
job of reflecting the rea level of market power in this market for different levels of demand than does the
conventional HHI. (Note that in this graph the HHI scale has been offset dightly to separate these two lines
which would otherwise be superimposed).
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Figure 4. Price-cost margin vs Adjusted Concentration
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Observation #2: In a market where some firms are capacity constrained the traditional HHI measure of
market concentration gives inaccurate results and should be replaced by the “adjusted HHI” asgiven in
equation (2).

Implications for Sructural Policies

It is worthwhile exploring some of the consequences of this concept of “adjusted HHI”. To begin,
note that whenever demand rises to the point where there is just one unconstrained firm remaining, the
adjusted HHI of the market is then simply equal to the market share of that firm — the market shares of the
other firms are irrelevant. This can be seen easily by looking at the formulafor the adjusted HHI. If thereis
just one unconstrained firm, (firm 1 say) then the market share of this firm plus the unconstrained firmsiis,
of course, equal to 100%-i.e, s, +S=1, so:

HHI™ = s (s +§)=sl(sl+§)=sl

i=1

One conclusion that we can draw from this is that any attempt to lower market power at a time
when there is just one unconstrained firm must involve a reduction in the market share of that firm —
presumably through divestiture. Smply increasing the number of firms in the market will not necessarily
have any effect on the level of market power.

Wolak and Patrick (1997) make a similar point: “ Simply introducing more firms in the [England
and Wales] market will most likely have little effect ... . There are already many independent power
producers serving the market, so that simply increasing the number of competitors is not the solution.
Given the current number of firmsin the market and the market rules, what is important to limiting market
power is reducing the size of the largest firm relative to all the others”.*®
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In Appendix B we show that, for a fixed number of unconstrained firms, the adjusted HHI is
minimised when all of the unconstrained firms have an identical market share. This market share must
therefore be equal to the total share of the unconstrained firms divided by the number of unconstrained

firms i-s . The minimum value of the adjusted HHI is therefore:
n

HHI @ 2178
n

This expression suggests that in order to reduce market power, policy makers should focus on (a)
increasing the number of unconstrained firms and (b) reducing the market share of the unconstrained firms
(or, equivalently, increasing the share of the constrained firms).

What does this discussion imply for merger policy? One point we can make is that control of
concentrations should focus on mergers for which the merged firm will be unconstrained after the merger
(amerger of two firms which will remain constrained at a given level of demand has no impact on market
power a that level of demand, although it may of course increase market power at other levels of demand).

Another point we can make is that control of concentrations should focus on mergers involving
uncongtrained firms with marginal generators which are relatively close in the merit order. The market
power of an unconstrained generator is limited primarily by the ability of other unconstrained generators to
increase their output in response to an increase in price — including those generators which have a marginal
cost which is close to the market price but which have not yet been turned on.

In fact, as the next diagram shows, the merger of a generator with a the next-highest-cost
generator in the merit order can have a substantial impact on price even when the market share of the of the
higher cost generator is very small. Consider again the market described in Figure 2, except now we
assume there is an additional generator, with a capacity of 200 MW and a marginal cost of $25/MW which
operates in the market. When the market price rises above $25 this generator starts producing output.
Figure 5 presents the level of prices for different levels of demand both before and after the merger of these
two largest firms. The impact of this merger on the market price can be very substantial even when the
market share of the highest-cost generator is small. For example, at a level of demand of 1600, a merger
increases price from $34.70/MW to $45.00/MW (a 30% increase) even though the pre-merger market
shares of the two unconstrained generators are only 14.2% and 5.6%.
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Figure 5. Effect of a Merger Of Two Firms Which Are Adjacent in the Merit Order
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Observation #3: Control of mergers of generators should focus on mergers for which the merged firm
will be unconstrained after the merger and on mergers of firms where the marginal generators are close
in the merit order. A merger of two unconstrained firms which are close in the merit order can have a
significant effect on price even though both firms have a relatively low market share.

Market Power at Off-Peak Times

So far in this discussion we have seen how the presence of capacity constraints increases market
power relative to a situation with no capacity constraints. But, it is worthwhile emphasising that this does
not imply that market power will always tend to increase at peak times. In fact, the reverse may be the
case. An increase in demand may, for example, bring into service a very large number of higher cost
generators, lowering, rather than increasing, market power."’

Figure 6 illustrates a market in which there is a single low-cost generator (with amarginal cost of
$4) and a capacity of 800 MW and a large number (50) of higher-cost generators (with marginal cost of
$10). The elasticity of demand is 2. As can be seen from the graph, for low levels of demand the low-cost
generator has a monopoly — it exercises this monopoly by charging a market price of $8. This remains the
market price until the monopolist becomes capacity constrained, at which point the price rises to $10, the
other generators enter the market and the price-cost margin drops to close to zero.
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Figure 6. Market Power At Off-Peak Periods
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Observation #4: Market power isnot necessarily limited to periods of peak demand. When generators
have different costs, an increasein demand can lead to a reduction in market power (holding constant
the elasticity of demand). In other words, market power can also arise at off-peak periods.

New Entry

In this discussion we have seen how the presence of capacity constraints can enhance market
power for the remaining, unconstrained firms. Will entry erode this market power?

The scope for entry to erode market power in this market depends (as in any market) on the
extent of economies of scale and the technology available to new entrants. If there are no economies of
scale and new entrants can select any technology (and cost structure) that they wish, new entrants will
choose the lowest cost technology. Such entry will have a tendency to lower the market price relative to
marginal cost. Such entry will continue to the point where the (average) price is equa to the average cost
of the marginal entrant.

In some cases, incumbent operators may be able to deter entry through the sale of long-term
contracts for the electricity that they generate. As discussed later, when incumbent generators have pre-
sold a substantial fraction of their output at afixed price they are more inclined to compete aggressively on
the spot market. The reason is that they no longer benefit from cutting their output and raising the market
price on all the remaining units that they sell — since most of the remaining units are already sold at a fixed
price. By choosing their level of forward contract cover, therefore, the incumbent generators may be able
to lower the spot market price to the point where entry is deterred. This possibility is explored by Newbery
(1998) who concludes:

“If the industry has enough total capacity (given the number of firms), the incumbents can sell enough

contracts to drive the price down to the entry-deterring level and will find it most profitable to co-
ordinate on the highest-price, highest-contracted supply schedule that sustains this price. The resulting

45



DAFFE/COMP(2003)14

equilibrium is one in which the level of contract cover and bidding strategies are both uniquely
specified. The threat of entry will, in most cases, cause the incumbents to increase their contract cover,
which will make their behaviour in the spot market more competitive and reduce the average pool price.
They will also maximise the variability of spot prices, and Newbery (1995) provides evidence that the
two price-setting incumbents in the English electricity market, once they grasped the reality of entry
threats (or after they had allowed in sufficient competitors to satisfy the regulator’s desire for more
compelléition), rapidly co-ordinate their bidding strategy in a way consistent with the story presented
here’.

Consider now the case where entrants can only enter with a higher-cost technology than the bulk
of the existing generation. For example, it may be that the bulk of existing generation is relatively low-cost
hydro-electric, but that the possibilities for further hydro-electric generation have been exhausted. New
entry is possible, but only with, say, oil-fired generation.

The scope for new entry to erode market power that arises higher up in the merit order may be
limited. The reason is that the “higher” a generator is in the merit order the higher demand needs to be
before the generator is asked to produce. Some generators may only be required for afew periods a day or
month. These generators must recover all their fixed and operating costs in a relative short period of
operation. For these generators, even relatively small fixed costs are a much more important component of
total costs than a generator which is operating almost all the time. In effect, economies of scale are much
larger for “part-time” generators.

To see this, suppose, again, that we have a market with 50 identical generators with a capacity of
20 MW and a marginal cost of $10/MW. Demand is assumed to have a constant elasticity of 0.2. When
demand at the price of $10 increases to 1200 MW, these 50 generators are capacity constrained — they
produce 1000 MW of output and the price rises to $24.88. Suppose that new entrants can enter this market
with a technology which has a capacity of 20MW, a margina cost of $15 and a fixed cost of $2. How
much new entry can this market support?

If the level of demand of 1200 is sustained indefinitely, this market could sustain arelatively high
level of new entry — in fact with a fixed cost of $2, 19 firms could enter the market. The market price is
pushed down to $15.37 and each new entrant produces 5.32 MW of output.

But what if this high level of demand is sustained only a small fraction of the time? If this
demand is sustained only 1% of the time say, this market can sustain only one new entrant. The market
price is now $19.58 — which is better than if no entry had occurred at al, but still substantially above the
efficient price of $15.10.

In effect, if only 1% of hours are peak, any fixed costs are magnified by 100 times. This may be
sufficient to significantly limit the scope for new entry. Market power may persist for firms higher up in
the merit order precisely for this reason.

Observation #5: Market power that arises only at certain times may not be eroded through new entry.
The shorter the episodes of excess returns, the more important are even small fixed costs as a barrier to
new entry.
Market Power Due To Transmission Constraints
In the previous sections we saw how market power can arise in a smple electricity industry even

without the possibility of transmission congtraints. In this section we will see how capacity constraints on
transmission networks can further divide markets and further enhance market power.
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Electricity is transported over high-voltage transmission networks. Each transmission link
between two points can carry alimited maximum quantity of electricity. For simplicity we will assume that
the cost of carrying electricity over an uncongested link is zero (i.e., there are no line losses).

Consider, first, the simple transmission network illustrated in the following figure. There is a
single transmission link between A and B. Both generation and consumption can take place at both A and
B.

Figure 7. A Simple Two-Node Network
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Line Capacity:
K
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a B B aB

The direction of flow of electricity between A and B depends on the relative price of electricity at
A and B. If there is lower demand at A and/or lower-cost generation at A, the intersection of supply and
demand at A will tend to yield alower price than the intersection of supply and demand at B so electricity
will tend to flow from A to B. Of course, the quantity and direction of flow over the transmission line may
change at any moment of the day in response to supply and demand changes at A and B. In particular, the
direction of flow may differ between off-peak and peak times. Thisis discussed further below.

Transmission Congestion and Market Power at Peak Times

In the section above we saw how the presence of capacity congtraints can enhance market power.
Transmission network constraints can have exactly the same effect. For example, consider a market in
which there are 50 generators located at point A and one generator at point B. Assume that none of these
generators is capacity constrained, but the link between A and B has a maximum capacity of 1000 MW.
All of the consumption occurs at point B. The demand curve is assumed to have constant e asticity, with an
elagticity of 0.2. All the generators have a constant marginal cost of $10.
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Figure 8. A Simple Two-Node Network With Transmission Constraints

Competing
Generation A
Transmission
~ Line Capacity:
1000 MW
—»
Monopoly Consumption
Generation B

The effect of the constraint is illustrated in Figure 9. When demand increases to the point where
the link between A and B is congested, any increase in consumption must be matched by an increase in
output by the generator at B. As aresult the generator at B has significant market power and is ableto raise
the price further as demand increases. In this example the transmission network constraint operates exactly
in the same way as capacity constraints on the generators at A. As before, correct assessment of the market
power of the generation market at B requires use of the adjusted HHI.

Figure 9. Transmission constraints at peak times in a simple 2-node network
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The effect of the congestion is to alow the market price for electricity at A to differ from the
market price at B. Although A and B are in the same e ectricity market when demand is low, as demand
increases the geographic market at A and B separate. The generator at B needs to increase its output in
order to satisfy the market demand. The generator at B is sometimes said to be “constrained on” or to bein
a situation of “reliability must run”. Again we see that, in the presence of capacity constraints, market
definition must take into account not only the time and location at which the electricity is sold but also the
level of demand.
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A market that is isolated at peak times due to transmission constraints is known as a “load
pocket”. For example, when demand for electricity is high in San Diego, the capacity of transmission into
the region can be exhausted, leading to a “load pocket” in which San Diego-based generation has
significant local market power.

The effect of generator B's market power depends on how access to the transmission network is
priced. Under the so-called “noda” pricing system prices for injecting or withdrawing electricity can differ
from point to point on the network. “Prices vary in a way that reflects the marginal impact of supply on
network operating constraints, which can differ by location. Power injected into the network in an area that
relieves congestion will receive a higher price than power injected into an area that creates additional
congestion. In general, power is more expensive in the areas in which import constraints are binding,
although the complexities of power flows can sometimes lead to less intuitive outcomes.” ** Under a nodal
pricing system, when the transmission link A-B becomes congested the price for injecting electricity at A
rises above the price for injecting electricity at B, to the point where the generators at A are induced to
produce no more than the capacity of the transmission link A-B. The level of output chosen by the
generator at B affects both the prices paid by consumers and the price for congestion on the transmission
link.

Under “zonal” pricing systems, prices for injecting or withdrawing electricity are constant over a
small number of zones covering broad regions. Ideally these zones are chosen in such a way as to reflect
regions within which there is sufficient transmission capacity so that intra-zone transmission congestion is
rare. Since these prices do not reflect congestion on the transmission network the system operator must
occasionally depart from dispatching according to the merit order and must, instead, direct a generator to
produce, paying the generator the amount that it bid, rather than the market price for electricity in the zone.
Since the amount the generator bid is higher than the system market price, this incurs a cost, which is
typically recovered by being spread over all users.

In our example, if A and B are in the same zone, the price for injecting electricity at A and B is
the same. Therefore some other mechanism must be used to limit the output at A and increase the output at
B. For example, the system operator may require dispatch from B, regardless of the amount bid by the
generator at B. The generators at A must be paid alower amount than the generator at B in order to prevent
them from expanding their output. The amount paid by the fina consumers for electricity will be lower
than the amount paid to the generator at B and higher than the amount paid to the generators at A — in
effect the higher cost of the “constrained on” generator at B is spread over all the electricity purchased. Or,
put another way, the rents created by the congested transmission network are returned to consumers in the
electricity prices. Bushnell and Wolak (1999) write:

“In both kinds of markets, those with a large number of nodal prices and those with only a few zonal
prices, strategically located generators can profit from network constraints by raising their offer prices.
The existence of transmission constraints means that these generators face less potential competition
than those located e sewhere in the network. In the absence of substitutes for the output of these units,
the market must either raise the locational price of energy [in the case of zonal pricing] or make an
above-market payment to the generator [in the case of nodal pricing]. Such generators are
disproportionately able to affect prices, at least in their local areas. During the early years of operation
of the England and Wales power pool, for example, strategically located generators learned to adjust
their bids to take advantage of their constrained-on status, causing a year-to-year increase in
constrained-on payments of over £70 million. Supply bids from these units appear to have been limited

primarily by afear of regulatory intervention” .
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Observation #6: In a simple two-node electricity network with transmission constraints, market power
can arise at peak times, even when generators are not capacity constrained. The resulting analysisisthe
same as if the generators in exporting regions faced generation capacity constraints. The market power
of generatorsin marketsinto which imports are constrained is correctly reflected by the adjusted HHI.

In the previous section we noted that a merger of an unconstrained firm and a constrained firm
might increase market power. Here, in this context, though, a merger of the unconstrained generator at B
and an upstream generator at A has no effect on market power when the link is congested provided that the
link between A and B remains congested after the merger. The reason is that, when the link is congested,
any attempt to reduce the output of the generator at A is met by an increase in the output of the other
generators, ensuring the link stays congested and eliminating the effect of the reduction of the output on
the market price. As long as the flow of eectricity through the link remains constant the firm has no
incentive to reduce the output of the generator at B. A merger of a generator at A with the generator at B
therefore has no overall effect on market power.

Financial Transmission Rights

Under the system of noda pricing, the transmission network is able to collect revenue for the
transportation of electricity on congested links. This revenue is known as “congestion rents’. Sellers and
buyers of electricity may wish to hedge against congestion charges. One way they can do this is to
purchase an interest in the congestion rents — that is, to share in the rent that accrues to the transmission
operator. The right to a share of the congestion rentsis known as a“financia transmission right”. Does the
presence of financial transmission rights affect the level of market power?

The answer is yes. If the generator at B is alowed to purchase a share of the financial
transmission rights, it can be shown that its incentive to restrict output increases. In other words, the higher
the share of the transmission rights held by the monopoly generator at B, the higher the market price will
be. Thisis explained by Joskow and Tirole (2000) as follows:

“The larger the fraction of rights held by the generator [at B], the stronger its incentive to jack up the
price [at B]. ... The[generator at B] now has two revenue streams: one stream of revenue from sales of
energy and a second stream of revenues from the congestion rents that it is entitled to by virtue of
holding financial rights. The more the [generator at B] internalises the congestion rent, the higher the
congestion rent... it effectively reduces the elasticity of the residual demand curve and increases market
power. ...

When [the generator at B holds al the financial transmission rightsit] faces the total demand rather than
the residual demand it faces when it holds no financia rights. That is, if the monopoly generator [at B]
holds all the financial rights, it maximises its profit (... its net revenues from supplying energy plus its
revenue from congestion rents) asif it had a monopoly over the entire demand function. In doing so, the
[generator at B] sacrifices some profits it would otherwise earn from supplying electricity in order to
increase the profits it receives in the form of “dividends’ on the financial rights it owns a result of its
ability to increase the price”.#

This is illustrated in Figure 10. The graph illustrates the market price for different levels of
demand for the same market structure asin Figure 8, but with the generator at B holding a varying share of
the financial transmission rights.
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Figure 10. Effect of Financial Transmission Rights on Market Power
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Observation #7: When the transmission network sellsrightsto a sharein the congestion rents, those
generators which benefit from congestion have an incentive to purchase those rights and in doing so
can enhance their market power.

Transmission Congestion and Market Power at Off-Peak Times

In the simple example that we have just discussed, the market power only arises at times of peak
consumption. In a dightly more general model it is possible to show that transmission network congestion
might arise only at off-peak times, even in amarket in which al firms have identical marginal cost.

The possibility for network congestion only at off-peak times is clear at an intuitive level. The
direction of eectricity flow between A and B depends on the market price for electricity at A and B. At
peak times, it is possible that production and consumption at each location would be baanced, with
relatively little flows over the link connecting A and B. If, at off-peak times, demand drops at A more than
B, generators at B would like to export to A. The quantity of these exports may exceed the capacity of the
link between A and B.

For an explicit example, consider a market in which demand at A and B is linear, with a slope of
0.5. There are 50 generators a A and only 1 at B. All have a constant marginal cost of $10. The link
between A and B has a capacity of 20 MW. At peak times the level of demand at A is 1200 and the level of
demand at B is40. At peak times the link between A and B is not congested so the price in both marketsis
the same. This market price is $23.40. At that price, the generator a B exports 7 MW of electricity to the
market at A.
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At off-peak times, demand at A reduces to alevel of 200, while demand at B remains at 40. The
price drops in both markets, but it drops by more at A. The generators at A attempt to offset this price
reduction by exporting to B, but the link between A and B becomes congested. The market price at A is
$12.16 and the market price at B is $15.
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Observation #8: In a smple two-node electricity network with transmission constraints, market power
may arise at off-peak times, even when all generators have the same marginal cost.

Transmission Congestion and Loop Flow

In the previous section we looked at the effects of congestion in the simplest possible
transmission network consisting of a single link between two points. In slightly more complicated
transmission networks a new possibility arises, called “loop flow”. In this section we will illustrate how, in
the presence of loop flow, a generator can enjoy market power even though there are no capacity
constraints on the links between generators and consumers.

Loop flow arises because electricity cannot be directed to take any one particular path. Instead
electricity flows over a network following the path of least resistance. When there is more than one path
between production and consumption, the electricity flows over al the possible paths in quantities that are
inversely proportiona to the resistance of the path.

This can be illustrated in a simple three-node network, as in Figure 11. Figure 11 presents a
simple electricity network with three nodes and three links between these nodes. All the links have equal
lengths. Generation occurs at A and B, while consumption occurs at point C. At point B there are alarge
number of competing generators while point A hosts a single generator. The links between A and C and B
and C have no capacity constraints, while the link between A and B is constrained to, say, 200 MW.
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Figure 11. A Simple Three-Node Network with a Constraint on the Link A-B
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Power generated at A can reach its destination over two paths — a direct path A-C and an indirect
path A-B-C. Since the indirect path is exactly twice aslong it has exactly twice the resistance of the direct
path, so the direct path carries twice the power of the indirect path. In other words, of all the power
generated at A, onethird travels via A-B-C and two-thirds travels A-C.

The same is true for the electricity generated at B, so the net flow over the link A-B is one third
of the difference in the output of the generators at A and B. Since this link has a limited capacity, we can
deduce that the difference in the output of the generators at A and B can never exceed three times the
capacity constraint on the link A-B.

Figure 13 illustrates what happens in this industry when demand increases from low levels to
increasingly high levels. At low levels of demand the difference in output of the generators at A and B is
sufficiently small that the link A-B is not congested. However, an increase in demand elicits a much
greater response from the generators at B than at A. At moderate levels of demand the link A-B becomes
congested. At higher levels of output the output of A must increase by one unit for every one unit increase
in the output at B. In effect the generator at A is*“constrained on”. This generator isin a position ana ogous
to the “load pocket” generator of Figure 9. The difference in this market is that the generators at B are not
entirely prevented from expanding their output — merely that they can only expand output when generator
A does so simultaneoudly. In effect, rather than facing the entire residual demand, the generator at A faces
exactly one half the residual demand. Still, this places the generator at A in a position of significantly
enhanced market power. As demand increases the market price at C increases rapidly. Thisisillustrated in
Figure 13.

Even though the generator at A has some market power when there is a constraint on the link
between A and B, this market power is significantly enhanced when there is constraint on the link between
B and C asin Figure 12. In this case additional production at A does not relieve congestion on the link B-
C, rather it worsens congestion. An increase in output by the generator at A can then simultaneously
increase high-price sales at C and restrict the output of rival imports from B. The resulting prices for
different levels of demand isillustrated in Figure 13.%

53



DAFFE/COMP(2003)14

Figure 12. A Simple Three-Node Network with a Constraint on the Link B-C
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Figure 13. Market Power in a Three-Node Network
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Observation #9: In a simple 3-node network with transmission constraints, market power can arise even
when there are no capacity constraints on the direct transmission links between generators and

consumers.
Market Power in Practice
A large number of studies of market power in wholesale generation markets have been carried
out. Appendix A reproduces an excellent survey of studies of market power by the US Department of
Energy.

Interesting studies of market power in the England and Wales market include Green (2002),
Wolfram (1999, 1998), Wolak and Patrick (1997), Newbery (1995a) and Green and Newbery (1992).
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There are numerous studies of market power in the California wholesale market including
Borenstein (2002), Borenstein, Bushnell and Wolak (2002), Borenstein, Bushnell and Wolak (2001),
Joskow and Kahn (2001), Hildebrandt (2001a, 2001b), Puller (2001), Sheffrin (2001), Wolak, Nordhaus
and Shapiro (2000), Bushnell and Wolak (1999), Borenstein and Bushnell (1998) and Borenstein,
Bushnell, Kahn and Stoft (1996).

Studies of market power the eectricity market in Scandinavia (“Nordpool”) include Johnsen,
Vermaand Wolfram (1999), Andersson and Bergman (1995), Halseth (1999). and Hjalmarsson (2000)%.

The two boxes on the following pages summarise some of the results of one or two these studies
of the England and Wales power pool and the California power exchange.

IsMarket Power in Electricity Markets Harmful ?

Market power problems seem to be common in wholesale electricity markets, but is this market
power genuinely harmful? After al, if demand is inelastic, the effect on demand from higher prices is
virtually nil — in other words, one of the very features which makes market power a significant issue
(demand inelastic) also ensures that the resulting market power has very little impact on welfare. If demand
is inelagtic, the deadweight loss from market power is zero. “Due to extreme short-run inelasticity of
demand, market power in electricity markets has little effect on consumption quantity or short-run

alocative efficiency” .

However, allocative efficiency is not the only component of overall welfare which is affected by
market power. Market power can also give rise to productive inefficiency if the exercise of market power
induces substitution of higher-cost for lower-cost generating units in the short-run, or if it induces entry of
inefficient generation unitsin the medium and long-run. Borenstein, Bushnell and Wolak (2002), write:

“[T]he exercise of market power by one firm can lead to an inefficient reallocation of production
among generating firms: a firm exercising market power will restrict its output so that its marginal cost
is below price (and equa to its marginal revenue), while other firms that are price-taking will produce
units of output for which their marginal cost is virtually equal to price. Thus, there will be inefficient
production on a market-wide basis as more expensive, competitive production is subgtituted for less
expensive production owned by firms with market power. This is the outcome Wolak and Patrick
(1997) described in the UK market, where higher cost combined-cycle gas turbine generators owned by
new entrants provide basel oad power that could be supplied more cheaply by coal-fired plants that were
being withheld by the two largest firms. ...

In addition, severad recent analyses have demonstrated that the exercise of market power in an
electricity network can greatly increase the level of congestion on the network.”® This increased
congestion impacts negatively both the efficiency and the reliability of the system. Market power can
also lead firms to utilise their hydro-electric resources in ways that decrease overall economic
efficiency.®

Lastly, electricity prices influence long-term decision-making in a way that can serioudy impact the
economy and efficient investment. While it has been pointed out that high prices should spur new
investment and entry in electricity production, these investments may not be efficient if motivated by
high prices that are caused by market power, which may indicate a need not for new capacity, but for
the efficient use of existing capacity. Artificialy high prices also can lead some firms not to invest in
productive enterprises that require significant use of electricity, or to inefficiently substitute to less
el ectric-intensive production technologies’ %’
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Market Power in the England and Wales Power Pool®®

From April 1990 until March 2001 all but a small fraction of the electricity consumed in England and Wales had to be
sold through a day-ahead spot market with market-clearing prices set on a half-hourly basis. In 1990 the former
integrated state-owned electricity company (the Central Electricity Generating Board) was separated into three large
generation companies. Two of those companies, National Power and PowerGen took over all of the existing fossil
fuel power stations. The nuclear power stations remained state-owned. These three companies compete with
independent power producers, generators in Scotland and Electricité de France, which can supply €electricity into the
UK through an interconnector with France. However, the cost of these other operators and the presence of
transmission constraints means that these other generators are very seldom in a position to affect the market price of
electricity in the UK. Although there has been substantial entry, in 1996 the market price was set by National Power
or PowerGen 84% of the time, and another 11% of the time, the transmission network’s pumped storage facilities set
the market price.

The price paid to generators under the previous market rules (which was known as the pool purchase price or PPP)
was the price bid by the marginal generator (known as system marginal price or SMP) plus a term called the capacity
charge (CC). (i.e., PPP=SMP+CC). The capacity charge was given by the formula CC = LOLPx(VOLL-SMP). LOLP
was the loss of load probability and was an decreasing function of the expected amount of excess capacity available
during each half-hour period. The more excess capacity there is available, the lower the LOLP. VOLL is the value of
loss load which was a constant — set at £2000 in 1990 and increasing at the CPI thereafter. Wolak and Patrick (1997)
emphasise that the capacity charge component provided strong incentives for generators to withhold capacity — not
only does doing so increase the system marginal price, but also, by reducing the amount of spare capacity available, it
also increases the capacity charge. The capacity charge was abolished when England and Wales adopted new market
rulesin March 2001.

Thefirst paper to attempt to model market power in the E& W power pool was a paper by Green and Newbery (1992).
This paper models the competition between PowerGen and National Power as a hon-co-operative game where each
generator chooses not its quantity (as in a Cournot game) but its entire supply function (i.e., the amount it will
produce at each possible market price). Green and Newbery choose parameters for their model which are intended to
reflect the situation in the E& W market. They conclude that there is substantial monopoly power in this market as it
then existed:

“In the short run the strategies followed by National Power and PowerGen will have little effect on the level of
entry, and in this period, they have very considerable market power, which they can exercise without collusion by
offering a supply schedule that is considerably above marginal operating cost. They have additiona methods of
market manipulation that exploit the constraints on the grid’s transmission capacity, since their market power in
some of the regional sub-marketsis considerably greater than in the country asawhole. ...

In the medium run, considerable entry is already planned and is a logical response to the likely market
equilibrium, though our calculations suggest that the forecast level of capacity expansion is not justified on social
cost-benefit grounds. ... [T]otal dead-weight loss is £262 million higher than if the industry had been divided up
into five equal-sized firms, in our central case of the demand elasticity and our optimistic assumption that the
incumbents act as a symmetric duopoly. Even though entry will cause the incumbents to set lower prices,
considerable social loss is caused by the large and unnecessary induced investment in additional capacity.

Our analysis suggests that the scope for the exercise of market power has been serioudy underestimated by the
government, perhaps misled by the notion that Bertrand competition is necessarily very competitive, even in
concentrated markets. The potential dead-weight losses are high, both on the demand side and on the cost side as a
result of departures from the efficient merit order. ... Almost al these inefficiencies could have been avoided by
subdividing the industry into five equal-sized rather than two unequal thermal generators. ... One is forced to
conclude that a great opportunity to move to a competitive and unregulated supply industry was lost. Whether it is
better to move to a US style of regulating the generators to keep prices low enough to deter unwanted entry or
whether it is better to accept this extra cost in the hope of moving to a more competitive industry that does not
require regulation remains an interesting and open question”.”

Writing afew years later, in 1997, Wolak and Patrick argued that although bidding above marginal cost was feasible,

it could easily be detected and punished. A preferable strategy, therefore, was to withdraw infra-marginal capacity —
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doing so not only raises the system marginal price but also the capacity charge.

“Bidding prices in excess of marginal cost for each genset is one way for these producers to obtain large val ues of
the SMP and therefore large values of the PPP and PSP. However, because it is relatively straightforward to
perform the marginal generation fuel cost calculations for each genset using its fuel costs and heat rates ... bidding
substantially above the marginal cost for any genset would be relatively easy for the Director General of OFFER
to detect. ... Generators would face severe credibility problems rationalising bids in excess of £100/MWh for
anything but peak-load gensets. ... [G]iven the market rules, bidding prices substantially in excess of each
genset’s marginal cost to obtain high prices is not likely to be as successful at achieving this goal as a strategy
involving capacity withholding.

A more high-powered and more difficult to detect strategy for the two major generators is to bid each genset at
closeto its marginal cost and then declare capacity unavailable in different load periods throughout the day so that
the forecasted value of total service load for the next day crosses the day-ahead aggregate industry supply curvein
the rapidly increasing portion of aggregate bid function for as many load periods during the following day as is
feasible given the physical constraints of bringing gensets on and off line. By declaring unavailable capacity from
the flat (baseload) portion or upward sloping (intermediate load) portion of the bid function, a generator can
control where its bid function becomes very steep. This strategy achieves a large value of SMP and, more
important, a small expected reserve margin and accompanying large value of CC during these load periods.”

Amongst other evidence to support their claim, Wolak and Patrick show that the actual availability of generation
facilities of National Power and PowerGen were substantially lower than North American standards and even lower
than the availabilities of independent power producers in the UK.
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NERC = availability figures from the North American Electric Reliability Council. IPP= average of availabilities of
independent power producers in the UK (most of whom use CCGT)
CCGT = combined cycle gas turbine; OCGT - ordinary cycle gas turbine (1995)

In March 2001, the rules of the England and Wales power pool were changed. Instead of requiring all trades to occur
in the spot market, bilateral trades were allowed between buyers and sellers. The capacity payment was abolished.
3.5 hours before each half-hour period buyers and sellers notify their contracted positions to the system operator and
also submit bids for the balancing market. The system operator uses these bids to ensure an “energy balance” and a
system balance (to relieve congestion and ensure the security and quality of supply in real-time).

Market Power In the California Electricity Market®

Severin Borenstein, James Bushnell and Frank Wolak all have played key roles in the California electricity market.
Borenstein is a member of the Governing Board of the California Power Exchange, Bushnell was a member of the
Power Exchange’s Market Monitoring Committee during 1999-2000 and Wolak is chair of the Cdifornia
Independent System Operator’s Market Surveillance Committee. In a recent paper they summarise the results of their
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measurement of market power in California’ s wholesale electricity market:

“California s restructured wholesale electricity market opened in 1998 and operated relatively smoothly for two years.
Beginning in the summer of 2000, however, prices increased dramatically, more than tripling from their levels in the
pervious summer. While some observers said that this was simply the result of growing demand and inadequate
supply, others argued that sellers exercised market power. ... [Our results show] that there were significant departures
from competitive pricing and that these departures were most pronounced during the highest demand periods, which
tend to occur during the summer. ... We find that 60% of the change in wholesale market expenditures, which rose
from about $2.1 billion in summer 1999 to over $9 hillion in summer 2000, can be attributed to market power. ...

We find that, due to rising input costs, even a perfectly competitive California electricity market would have seen
wholesale electricity expenditures triple between the summers of 1998 and 2000. Market power, however, also played
avery significant role. In summer 1998, 27% of total electricity expenditures could be attributed to market power, a
figure that increased to 51% in summer 2000. The increased percentage margins due to market power combined with
substantial production cost increases for marginal producers to create a drastic rise in absolute margins and, thus,
push the market into a crisislater in the summer of 2000. ...

The California electricity generation market at first glance appears relatively unconcentrated. The former dominant
firms, Pacific Gas & Electric (PG&E) and Southern California Edison (SCE) divested the bulk of their fossil-fuelled
generation capacity in the first half of 1998 and most of the remainder in early 1999. Most of the capacity still owned
by these utilities after the divestitures were covered by regulatory side agreements, which prescribed the price the
seller was credited for production from these plants independent of the PX or SO market prices. These divestitures
left the generation assetsin California more or less evenly distributed between seven firms. ...

[The results of the analysis] show that market power steadily increased with the demand faced by the non-utility
instead suppliers ... During lower demand hours and months, as well as springtime months when significant hydro
energy is available, no single firm can affect prices significantly. During higher demand hours, however, competitive
source of energy begin to reach their capacity limits and the pool of potential competitors for additional supply
dwindles. Because of the lack of significant storage capacity and the inelasticity of demand, firms can take advantage
of the capacity limits of their competitors during these high demand hours. ... The combination of the concentration
of ownership of generating assets and the level of demand did combine to create circumstance where one or more
market participants recognised that their capacity was needed to meet the 1SOs energy and ancillary services needs
regardless of the actions of other market participants. Under these circumstances, firms find it in their unilateral
interest to raise bid prices even though there is sufficient capacity available to meet the California ISO’s total energy
and ancillary services requirements. ...

Between the summers of 1998 and 2000, the wholesale market cost of power rose from $1.7 billion to over $9 billion.
Efficient production costs more than tripled between these periods and with the marginal unit having higher costs,
competitive rents for lower cost units also more than tripled. Oligopoly rents, however, increased by an order of
magnitude, from about $455 to about $4.7 hillion between these summers. Thus while a substantial portion of the
increased market cost of power was due to rising input costs and reduced imports, these factors also increased the
dollar magnitude of the market power that was exercised by suppliers. ... The underlying competitive structure of the
market does not appear to have changed substantially between 1998 and 2000. Rather the higher demand and lower
import levels in 2000 created more frequent opportunities for instate fossil-fuel producers to collect large margins on
increased costs, leading to the 10-fold increase in oligopoly rents to suppliers.

Production Costs and Rent Distribution ($ millions) June-October

1998 1999 2000
Total Actual Payments 1710 2097 9250
Total Competitive Payments 1255 1668 4520
Production Costs— Actual 767 1047 3016
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Production Costs — Competitive 717 954 2433
Competitive Rents 538 714 2087
Oligopoly Rents 455 429 4730
Oligopoly Inefficiency — Instate 27 29 113
Oligopoly Inefficiency — Imports 22 64 470

An earlier paper by Borenstein, Bushnell and Knittel (1999) uses computer simulation of the California market and
comes to similar results:

“We found ... that under the generation ownership that existed in 1997 there would be significant potential for market
power in hours with high demands. ... At the higher demand levels, many producers reach their full output capacities.
The disciplining effect of those producers on strategic behaviour by the remaining firmsis therefore severely reduced.
These remaining producers can profitably reduce their output, knowing that most of their capacity-constrained
competitors will be unable to respond with increased production. Ironically, when such behaviour occurs, the
concentration in the market appears to be reduced, since the strategic firms — the largest producers — are, in fact,
withholding production, and therefore reducing their market share. We found many cases in which the price-cost
margin increased as concentration declined. ...

[In our ssmulations] the Cournot price closely tracks the perfectly competitive price at low demand levels and then
rises sharply beyond a certain threshold level, around 27,000 MW. Prices at this point begin to rise because an
increasing number of competitive firms reach their maximum capacity. The two largest firms, Pacific Gas & Electric
(PG&E) and Southern California Edison (SCE) then find it profitable to reduce their output and drive up prices. The
resulting effect on concentration is that the market appears most concentrated at demand levels where these two firms
are not trying to reduce output and, thus, mark-ups are low.”

Remediesfor Market Power in Electricity Markets

Let's turn now to look at what can be done about market power in wholesale electricity
generation markets. At a general level, the various policies for mitigating market power are well known
from other markets, and include policiesto:

(@) increase competition from rival products — e.g., enhancing the ability of consumers to use
rival forms of energy;

(b) increase competition between time periods — e.g., to enhance the storability of electricity;

(c) increase competition across geographic areas — in particular through the construction of
transmission links or the aleviation of constraints on existing links;

(d) increase the senditivity of demand to price — e.g., through time-of-day metering or self-
generation;

(e) promote entry of new generators;
(f) lower prices or increase quantities by direct regulatory controls;

(g) separate eectricity companies horizontally or verticaly;

59




DAFFE/COMP(2003)14

(h) changes the rules governing the electricity market itself to reduce the incentive to withhold
capacity or reduce reserves.

Of these policies, the authorities have relatively little control over the first two. The extent to
which consumers are able to switch to other fuels, or the extent to which electricity can be stored, is largely
a function of current levels of technology over which policy-makers have rdatively little short-term
influence. We will therefore put these policiesto one side and focus on the remaining policies.

Palicies to Enhance Competition across Geographic Areas

Competition between generators in different geographic areas can be enhanced through either (a)
the construction of new transmission links; (b) the enhancement of capacity on existing congested links; (c)
improvements in the degree of utilisation of existing infrastructure; or (d) through improving the efficiency
of the pricing of accessto the transmission network.

Let'slook first at methods to improve the efficiency of transmission pricing. If the marginal price
of transmission is above the marginal cost of transmission, generators will be artificialy “separated”
geographically. This is particularly likely to arise under the practice of “pancaking” transmission rates
under which fees are paid to each transmission owner along the contract path. The total fees for the use of
the transmission network are equal to the sum of the fees paid to each transmission owner along the route.
The US Department of Energy finds in its smulations that pancaked fees “raise the cost of wheeling power
across more than one utility system and effectively reduce the geographic scope of severa regional
markets’ > “ Distance-based” transmission pricing may also lead to amarginal price for transmission above
its margina cost. The European Commission recognises that this may be a problem for cross-border flows
of eectricity within the EU:

“Currently there is little co-ordination between different transmission system operators or regulators to
ensure that tariffs for cross border transactions are cost reflective. In most cases, cumulative transit
charges are till levied in each Member state along a notiona contract path. This process, known as
‘pancaking’ is not cost reflective; for example it does not reflect the actual physical flow of electricity,
or recognise that some flows may actually alleviate congestion and reduce costs. Some Member States
al'so impose specific import or export charges.”*

In some cases, congestion may be exacerbated by underutilisation of existing infrastructure. This
might arise, for example, if atransmission link into a high-cost area was owned or controlled by generators
based in that area, which stand to lose from the import competition. This is particularly a problem in the
EU where incumbent electricity companies in many companies own or share control over cross-border
transmission links. One solution to this problem is structural separation of these transmission links from
generation in high-cost areas (discussed below). A series of guidelines for improving access to this
infrastructure (short of structural separation) was agreed at the 6" meeting of the European Electricity
Regulatory Forum. These guidelines require:

“(i) Member States to ensure that capacity is allocated on a non-discriminatory basis;

(ii) ahigh level of transparency regarding available capacity;

(iii) capacity to be allocated according to market-based methods (auctioning, market-splitting, etc.)
(iv) that any profits from auctions do not accrue to transmission system operators, and

(v) the application of the ‘ use-it-or-lose-it’ principle’®

What processes should be put in place to ensure efficiency enhancement of the transmission
network? Thisis adifficult and still largely unresolved gquestion.
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We may note that nodal pricing mechanisms enhance the incentives for private companies to
voluntarily seek to upgrade the transmission network and improve the incentives on generators to make
efficient location decisions — that is, to locate in regions which alleviate rather than exacerbate
transmission constraints. Indeed, the US regulator, FERC, is currently considering alowing merchant
transmission firms to enter and sell the financial transmission rights from their transmission investment.
Even in the absence of a full nodal pricing mechanism, there may be opportunities for companies to
enhance competition through the construction of transmission links which exploit price differences
between regions or across national boundaries (as in the EU). Many authorities are seeking to encourage
this kind of investment.

It is unclear, however, whether reliance on private incentives will lead to an efficient levels of
investment.®. Several points are worth noting:

Firgt, it isnot clear that private entrepreneurs will have incentives to build atransmission link
of sufficient capacity. If the only source of revenue for a transmission link is the congestion
rents, the entrepreneur will have no incentive to eliminate those congestion rents entirely.
Thus private entrepreneurs may mitigate, but could not be expected to eliminate transmission
congestion.

Second, private entrepreneurs may fail to build a transmission link at al, even where one is
judtified. A transmission link between two locations may be worth constructing even if there
is no price difference between the two locations at any time of the day, even if the
transmission link is never congested and even if no electricity ever flows over the link. A
transmission link between two locations enhances the scope for competition between
generators. Construction of atransmission link will therefore have a tendency to lower prices.
The effect on prices may be sufficiently strong to justify the link even if, in equilibrium, no
eectricity actually flows over the link.35

Third, it is conceivable that, in some cases, there may be incentives for construction of a
transmission link which is harmful for overall welfare - in particular, the construction of a
transmission link between two points may enhance rather than reduce market power. This can
clearly be seen in the discussion above in the case of the network illustrated in Figure 11. In
that network, if there were no link between A and B, the generators at A and B would
compete at point C. The construction of the link between A and B diverts some electricity
from A and B via an indirect route to C. As the discussion associated with Figure 11 showed,
if the link between A and B has a limited capacity, a situation can arise where the generator at
B must produce if the capacity constraint on the link between A and B is not to be violated.*

In part because of these observations, Joskow expresses doubts that transmission upgrades could
be left entirely to market forces:

“Transmission investment decisions do not immediately strike me as being ideally suited to relying
entirely on the invisible hand. Transmission investments are lumpy, characterised by economies of scale
and can have physica impacts throughout the network. The combination of imperfectly defined
network property rights, economies of scale and long-lived sunk costs for transmission investments, and
imperfect competition in the supply of generating services can lead to either under-investment or over-
investment in transmission at particular points on the network if we rely entirely on market forces.
However, there is no reason why the primary initiative for transmission upgrades should not be left to
private parties, especialy if a reasonably good alocation of capacity rights, whether physical or
financial, is created. The network operator could then determine whether proposed upgrades have
adverse uncompensated effects on some users of the network, or whether there are inadequate private
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market incentives for investment because of scale economies of free-riding problems. In those cases the
network operator could identify investment projects that the transmission owners would be obligated to
build and the associate costs could be recovered from all network users. This appearsto be the direction
in which public policy is now moving.”*’

The problem of creating the right incentives for efficient transmission network enhancement will
be one of the most important regul atory issues to addressin liberalised e ectricity industriesin the future.

Structural Policies

As in other markets, competition between generators can be enhanced through various forms of
horizontal and vertical separation. The discussion in the previous sections allows us to be more precise
about which forms of separation should be targeted. Specifically, at any given level of market demand, the
degree of market power depends on (amongst other things), (@) the market share of unconstrained
generators, (b) the number of competitors and degree of competition between unconstrained generators and
(c) the extent to which an increase in price induces new generatorsto enter the market.

Structural separation (or its opposite, the control of concentrations) should therefore focus on
separating unconstrained generators, especialy when the separated generators would themselves be
uncongtrained post-separation and especially when the unconstrained generators have a similar marginal
cost, such as when the use a similar fuel source. Hilke notes that “To the extent that generators with the
same fuel type cluster along specific portions of the supply curve, the structure of the ownership of
generation from a particular fuel source may have significant market power implications during periods
when generators using a specific fuel source are at the margin”.*

Structural separation could also focus on the separation of generation and transmission. In many
of the earlier examples the primary competition to generation in a geographic area was via transmission
links. If we assume that facilities-based competition in transmission is difficult or impossible, the control
by a generator over transmission may give it control over its primary rivals. We saw above how ownership
of financia transmission rights can further enhance the market power of generators. Earlier we mentioned
how the guidelines agreed at the European Electricity Regulatory Forum seek to promote non-
discriminatory use of transmission lines in this circumstance. In many cases it will make sense to go
further and separate generation from transmission. Hilke writes: * Independent, nondiscriminatory control
of grid access and connection standards is a fundamental element of effective competition. Our experiences

suggest that behavioural rules are not sufficient to promote nondiscriminatory grid access”.*

Are there other structural policies we might consider, other than strict ownership separation? One
aternative possibility is a form of club ownership. Suppose, for example, that a plant had many non-co-
operating owners, each with a contractual right to a certain share of the output of the plant. Suppose aso
that these co-owners share in the costs of the firm and pay for the electricity produced at marginal cost, but
do not otherwise share in the profits from the sale of the electricity produced. In this case these holders of
capacity rights will compete downstream in the sale of the resulting electricity. This is a form of “club
ownership” as discussed in OECD (2001). Hilke notes:

“Even if operation of generating plants is concentrated due to operating economies, ownership may be
more dispersed without substantial inefficiency penalties. In the US, for example, there are a great
many large power plants with multiple owners. Each of these owners independently determines the
output and disposition from its proportion of the plant’s capacity. (The contracts for the operation of

these facilities typically call for one owner to operate and maintain the facility)” .
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Severa countries have used the sale of “virtual capacity” in generation as atool for enhancing or
“kick starting” competition.* The European Commission has imposed the divestiture of such “virtual
capacity” as merger condition. For example, Electricité de France has undertaken to the European
Commission to divest 6,000 MW of generation capacity (about 6% of total capacity) in France in order to
obtain approval to acquire afurther interest in the German electricity utility, EnBW:

“EDF will make the capacity available through two types of product:

*  “"Virtua Power Plants’ representing rights to nominate electricity output for delivery on the
following day on the high voltage grid at a pre-defined price. There will be peak and base-
load capacity rights;

« “Power Purchase Agreements’ representing a block of power based on the output from co-
generation plants from which EDF has the obligation to purchase power at regulated tariffs
under power purchase contracts. The contract will deliver its full output on base-load from
November to March inclusive and may provide a lower base-load output in the summer
months, depending on the level of gas prices.

By purchasing these products, generators, suppliers and traders will be able to acquire firm electricity
without having to assume all of the engineering and operational risk of plant ownership. ... In total EDF
will make available 1,000 MW of peak-load virtual power plant (VPP) capacity with an energy price of
around 26 Euros’MWh and 4,000 MW of base-load VPP capacity with an energy price of around 8
Euros/%IWh. In addition, EDF will make available capacity equivalent to 1,000 MW of co-generation
plant.”

“Joint” or “club” ownership arrangements of this kind are, of course, also feasible for ensuring
non-discriminatory access to congested transmission links.

Enhancing the Elasticity of Demand

Market power in generation markets may also be reduced through policies to increase the
elagticity of demand. Given the politica and legal obstacles to structural separation, even a small increase
in easticity may yield a stronger reduction in price than all of the feasible structural separation options
combined. The eadticity of demand can be increased through policies which (@) facilitate demand-side
participation in the “poal”; (b) enhance the use of time-of-day meters; (c) promote the use of interruptible
contracts and (d) facilitate switching to other fuels.”

In discussing the power pool in England and Wales, Wolak and Patrick advocate allowing buyers
to participate in the price-setting process:

“Perhaps the most important lesson from the England and Wales experience is the necessity of building

in the potential for demand-side responses by customersinto the price determination process. ... [Under
the previous trading arrangements] the expected demand which sets the system margina price and
capacity charge is perfectly price inelastic. This aspect of the rules ... makes it substantially easier for
National Power and PowerGen to produce high values of system marginal price and capacity charge
from the pool price determination process. The easiest way to build a significant price response into the
expected demand determination process is to alow large scae demand-side bidding by regional
electricity companies or other large customers’.*

This recommendation to include buyers in the price determination process was implemented in
the New Electricity Trading Arrangements (“NETA”) which came into effect in March 2001. Under
NETA, buyers and sellers are able to make bilateral contracts independent of the market price. In addition,
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buyers are able to submit bids into the balancing market. The system price is then the intersection of
demand and supply. This alows buyers are able to signal their willingness to reduce consumption in the
event that pricesrise.

Even if large buyers (such as distribution companies) are able to participate in the power pool
directly they will have little opportunity to reduce their demand at higher prices unless they can, in turn,
induce their customers to reduce consumption when prices rise. This can be achieved either by
interruptible contracts (which alow distribution companies to curtail supply in periods of exceptionally
high prices) or rea-time metering and billing of distribution customers. Interruptible contracts are common
in the gas sector. There may be some scope for expanding their use in electricity, especially for customers
who can switch to other fuels or self-generation.

Asatool for reducing demand in peak periods, interruptible contracts are a blunt instrument. It is
far preferable to pass on the real price of electricity directly to end-user customers through the use of real-
time metering and billing. Many electricity customers (especially the largest) are already subject to real-
time metering. The need to expand such metering is one of the most common recommendations for
mitigating market power in electricity markets. The “Blue Ribbon Panel” advising the California Power
Exchange notes:

“Demand side responsiveness to price is essential to the operation of a restructured market; the
promotion of increased efficiency in the use of electricity in the long term, and a much more eastic
response to short-term peak prices are clearly essential remedies. ... We cannot refrain, however, from
emphasising how essentia it is, if consumers are to modify their purchasing habits in response to
extreme fluctuations in price and by doing so to moderate those fluctuations that they either be offered
inducements by their suppliers to permit their use of power to be curtailed or specific appliances to be
rippled off for short periods of time by signals from the supplier and/or confront prices that vary with
the correspondingly extreme fluctuations in wholesale prices, so that they can be induced to modify
their consumption behaviour accordingly.

We are not in a position to offer ajudgement of the cost effectiveness of the more sophisticated meters
that would register consumption in units of time corresponding to the wide fluctuations in prices their
distribution companies must pay. ... All we can say isthat the behaviour of power marketsin California
in the last few months must inevitably have shifted the balance of relative costs and benefits powerfully
in the direction of making that kind of metering economic and strongly recommends a reconsideration
of the advisability of their widespread — indeed, to the extent possible, universa — installation, whether
at the customer’ s location of via ubiquitous, centrally controlled electronic metering”.*

Even where time-of-use meters are not feasible, it may be feasible to promote interruptible
contracts. An interruptible contract gives the electricity supplier the right to curtail supply in the event the
market price exceeds some level.

Where time-of-use meters are feasible, the dadticity of demand can be further enhanced by
facilitating switching to other fuels. The most likely possibility in many applications is self-generation.
Hilke writes:

“Where on-site generation is attractive because of on-site uses for waste heat, firms (or even residential
customers) that are normaly the customers of the traditional power companies can become their
competitors. To the extent that co-generation owners have accurate price information and the ability to
sell into the market or shave their load during peak demand periods by self-producing electric power,
demand facing traditional generators will become more elastic. If self-generation (or electric power
storage technology) options become extensive enough and the entry of such facilities becomes quick
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enough, demand facing traditional suppliers could become so elastic that it would eliminate many
market power concerns (both in generation and transmission)”

Controlson Prices or Quantities

A number of OECD countries have put in place policies designed to either lower prices or
increase output (or declared capacity).

In regard to price controls, for example, caps have been impaosed in the following circumstances:

e In Australia, a price cap was imposed on prices determined in the spot market in part as a
transitional measure, to control market power and to prevent inexperienced participants from
being exposed to unnecessarily high financial risks. The cap was set a $A5000 until 31
March 2002 and $A 10,000 from 1 April 2002.47

¢ In the England and Wales market, price caps were imposed on the pool prices in the fiscal
years 1994/95 and 1995/96 as part of a voluntary agreement between National Power,
PowerGen and OFFER after the Director-General for Electricity Regulation threatened to
refer these two generators to the UK Monopolies and Mergers Commission.48

e In Cdifornia, so-called “reliability must run” generators are subject to specia contractual
arrangements which are intended to ensure that these generators were compensated on the
basis of their actual costs rather than on their bid prices.”

Another possibility is to limit the variance in the bids of individual units. Under competitive
conditions the bid price of a generation plant would not vary according to demand conditions — the plant
would aways be bid at its marginal cost. If competitive conditions vary throughout the course of the week
or month, the generator might be limited in the extent to which it can vary its bids. In this way, the extent
to which the generator can increase its bids during periods with limited competition is restricted.

The basic difficulty in regulating the prices of generation is that generators compete in many
different markets throughout the course of the day, with varying competition conditions. Generators can
therefore be thought of as “multi-product” firms. One of the results of the theory of natural monopoly
regulation is that multi-product firms should be regulated through a cap on an overall basket of prices. The
generator can then be given flexibility to choose its prices throughout the day (or week) subject to the
overal cap. In this way the generator will use its own information about market demand to set prices
efficiently, while the cap can ensure that the generator does not earn excess returns.

Rather than focus on reducing prices, it may make sense to implement policies designed to
increase output or, at |least, declared capacity. In the UK policies designed to penalise capacity withdrawals
date back to the very early days of reform in the UK. For example, in December 1991, after just 8 months
of experience with the power pool the generation licence was revised to restrict the ability of generators to
manipulate the pool purchase price by reducing capacity made available to the pool.

“The changes require generators to provide, for public viewing, reports containing the generator’s
criteria for determining the availability of their capacity to the pool, closing generating stations and
otherwise reducing generating capacity. Each year, generators must aso file a detailed forecast of the
availability of each generating unit for the coming year and, at year's end, file a ‘reconciliation’
explaining any deviations from anticipated availability. Thisinformation is also publicly available”.*
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In the UK, the incentives to withdraw capacity were enhanced because of the effect it had on the
“capacity charge”. As discussed below, the abolition of the capacity charge reduced the incentive to
withdraw capacity. More recently, in 2001, a “Blue Ribbon Panel” advising the California Power
Exchange recommended action to prevent capacity withdrawal s in the California market:

“To the extent that large generators have engaged in strategic withholding of suppliesin times of peak

demand, with the effect of sharply increasing market-clearing prices, we concur in the suggestions ...
that some agencies have the authority to investigate such incidents, to issue orders prohibiting such
practices and to impose penalties” >

One variation of this proposal is a “use-it-or-lose-it” requirement on generators which mandates
generatorsto either divest or sell “virtual capacity rights’ to unused capacity in its generators.

Y et another policy proposa is for the state to intervene to ensure that there is aways sufficient
capacity in reserve. “A number of state and federa policymakers have argued that the state should always
market sure that capacity exceeds expected demand by at least 15 percent”. Although this approach may
significantly reduce market power, other policies are likely to have higher net benefits. “It does not make
sense to hold such capacity if the customer’s value of consuming the additional power when it is used is
less than the full cost of making the power available. Real-time retail prices that reflect the cost imposed by
additional consumption in each hour are the ideal mechanisms for making that trade-off” >

Changes To Market Rules

One of the lessons that clearly emerges from the experience of the England and Wales market is
that the rules governing the operation of the market can have a substantial impact on ability and incentives
of generatorsto act strategically. Wolak and Patrick write:

“Whether or not setting up an electricity market ... will deliver benefits to consumers in the form of
lower electricity prices depends on the market structure and the details of the market rules governing its
operation. Subtle differences in the rules of the market can dramaticaly enhance the ability of
generators selling into the market to set prices substantially in excess of their marginal and average
costs. ... [T]he rules governing the market can present opportunities for the large producers to exploit
their market power and many of these modes of exercising market power are subtle, but high-powered
in the sense that they can yield high rates of return. These strategies can be difficult to detect and even
more difficult to correct.” >

The factors that must be chosen in the design of a wholesale eectricity market include: (@)
whether participation in the market is compulsory or bilateral trades are allowed; (b) whether demand-side
bids are allowed; (c) whether bids are ssmple prices and quantities or include other terms such as plant
flexibility; (d) whether prices are calculated ex ante (on the basis of forecast demand and supply) or ex post
(on the basis of actual demand and supply); (e) whether bidders are paid on the basis of their bid (pay-as-
bid) or on the basis of the market-clearing price; (f) whether or not there are special payments for capacity
availability; (g) and whether or not bids are firm or non-firm.>* Some of these market-design factors have
little impact on the exercise of market power. In particular, the change from single-price to a pay-as-bid
system is not likely to reduce the exercise of market power.”

Particular attention has been focused on how capacity payments can enhance market power by
enhancing the incentives of dominant generators to withhold capacity:

“In the UK market, there are severa factors that have made the strategy of withholding capacity an

attractive way to raise the pool selling price. ... The availability declaration strategy has the advantage
that the generators can disguise their intentions behind several veils. The Director General will have a
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very difficult, if not impossible time telling plant unavailability due to actual breakdowns from those
due to an unavailability declaration for strategic reasons”.*

In particular, Wolak and Patrick advocate abolishing the capacity charge component of the pool
purchase price in the England and Wales market.

If the capacity charge were eliminated “these generators could no longer bid each genset into the market
at closeto its marginal cost and rely on high capacity charge’ s to compensate them for their fixed costs.
Getting rid of the capacity charge would not eliminate the ability to withhold capacity to achieve higher
system marginal prices, but it would eliminate the very profitable added benefit of this strategy that it
triggers a high loss-of-load-probability and there a high capacity charge. Consequently, it does seem
that serious consideration should be given to the elimination of the capacity charge from the England
and Wales market” >’

In the UK, the capacity charge was abolished with the implementation of the New Electricity
Trading Arrangements in March 2001.

Other Policies

Various other policies for mitigating market power have been proposed, including policies to
promote entry, policies to promote the use of long-term contracts and policies that make use of public
ownership as atool to offset the incentive to maximise profits.

Entry can be promoted through policies which seek to reduce licensing requirements and which
facilitate the processes for obtaining approval for the establishment of a new generation facility. Policies
which promote long-term contracts may aso facilitate entry by assisting smaller entrants to raise the
necessary capital™.

Long-term contracts may also be atool to control market power. Borenstein explains:

“While forward prices won't systematically beat spot prices, there is a potential price-lowering effect
in both forward and spot markets if, in aggregate, buyers purchase more power through long-term
contracts. Locking in some sales in advance reduces the incentives of multiple firms to behave less
competitively among themselves (Allaz and Vila, 1993) ...

The possibility of selling in advance makes it more difficult for firms to restrain competition. Once a
firm has sold some output in advance, it has less incentive to restrict its output in the sport market in an
attempt to push up prices in that market, since it does not receive the higher sport price on the output it
has already sold though a forward contract. Thus, in anticipation of more aggressive competition in the
spot market — because some firms have presold a significant quantity in the forward market — firms are

likely to price more aggressively in the forward market” >

Some evidence of this effect was seen in the England and Wales market. One of the innovations
of the NETA policies was that it allowed and encouraged long-term bilateral contracting between
generators and buyers. “Forward prices for electricity were lower for the period after NETA was expected
to start and rose when NETA was delayed. — the market consensus was that wholesale prices would fall
under NETA”.

Market power might also be mitigated by including the presence of a non-profit-maximising firm
in the market. The study by Schmalensee and Golub finds that “public enterprises, if they behave
competitively, provide a strong check on the ability of profit-seeking private utilities to exercise market
power. ... Proponents of deregulation must find a way to eliminate subsidies to publicly owned electric
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utilities while retaining or strengthening their incentives to behave as price-takers in bulk power
markets”.%

Conclusion

There is now a widespread consensus that electricity markets are prone to market power. “The
spatia attributes of generation markets and changing network conditions virtually assure that generation
markets will never be perfectly competitive under all system conditions”.®*

Because eectricity cannot be stored electricity markets must be differentiated according to the
time the electricity is delivered. When transmission networks are congested, electricity markets must be
divided geographically. Even within these markets divided along time and geographic dimensions, a large
proportion of the generators may be operating at capacity, preventing them from responding to an increase
in price. Furthermore, the very low elasticity of demand for electricity implies that only a very small
reduction in output is necessary to achieve alarge impact on price.®”

Periodic episodes of very high prices are not necessarily evidence of market power. Since
demand is both cyclical and difficult to forecast episodes of periodic high prices are inevitable even in a
perfectly competitive electricity supply industry. Nevertheless market power can exacerbate price
fluctuations. In addition, market power can lead to both alocative inefficiency (as consumers switch to
other fuel sources) and productive inefficiency (as higher-cost generators substitute for lower-cost
generators and as higher-cost generators are induced to enter the market). The resulting transfers from
consumers to producers can be substantial. Around 60% of the tota payments to California electricity
producers in summer 2000 could be attributed to market power aone.

Market power in electricity markets can be controlled, through a variety of policy interventions.
Given the susceptibility of electricity markets to market power all of the policies for reducing market
power should be given serious consideration, including, for example, policies to promote real-time pricing,
long-term contracting, further horizontal and vertical separation, reform of transmission pricing and well-
targeted price controls.®

The problems with market power (along with other issues) have lead to calls for a reassessment
of the arguments for and against eectricity liberalisation. So far, there does not seem to be consensus that
market power problems are insurmountable or call for a reversal of the reforms of the past decade.
Borenstein writes:

“The difficulties with the outcomes so far ... should not be interpreted as a failure of restructuring, but
as part of the lurching process toward an electric power industry that is still likely to serve customers

better than the approaches of the past”.*
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APPENDIX A:

The following summary of empirical studies on market power is taken from a document of the US
Department of Energy, produced in March 2000:

Concentration in Electric Generation Markets:

“Schmalensee and Golub (1984) calculate HHI values for electricity markets throughout the US for
170 generation markets serving nearly three-quarters of the US population, using aternative
assumptions about the geographic scope of generation markets. They find a significant number of
instances where market concentration as measured by the HHI is in the danger zone defined by the
Horizontal Merger Guidelines. For example, under the assumption of low transmission capacity,
between 35% and 60% of all generation markets have HHI values above 1800 across a range of
alternative marginal cost and demand elasticity cases. The load-weighted mean HHI value ranges from
1590 to 2650, indicating substantial concentration. For the more favorable case of high transmission
capacity, concentration is less severe, but up to 33 percent of markets still had HHI values above the
threshold value of 1800 used in the merger guidelines to identify markets that are highly concentrated.

A recent study by Cardell, Hitt and Hogan (1997) suggests that eectricity markets are ill highly
concentrated today. Using 1994 data and a narrower definition of the geographic scope of eectricity
markets, they calculate HHI values for 112 regions based on State boundaries and North American Electric
Reliability Council (NERC) sub-regions. Although the analysis does not reflect the recent spate of mergers
and divestitures, approximately 90 percent of these regions have HHI values above 2500.

The Impact of Market Power on Wholesale Electricity Pricesin the UK and California

Analysts have been able to assess the impacts of market power based on actua data from the U.K. and
Cdlifornia. These studies suggest that generators in these two markets may have earned substantial excess
revenues due to market power. The U.K. experience has been the subject of many reviews, in part because
that country was one of the first to implement competition in wholesale power markets. Since the creation
of the U.K. power pool in 1990, the Office of Electricity Regulation (OFFER)® has investigated market
power abuses on a number of occasions in response to unusually high pool prices. The U.K. market design
provided generators with two types of compensation: capacity payments based on a day-ahead comparison
of anticipated capacity requirements with available capacity, and energy payments based on system
marginal prices. In early 1992, both system marginal prices and capacity payments rose dramatically. After
investigating, OFFER determined that National Power and PowerGen, the two largest generating
companies, which together accounted for 70 percent of total capacity in the pool, were bidding prices in
excess of their marginal costs. In addition, PowerGen had declared a number of plants unavailable in order
to raise the capacity payment. Once the capacity payment had been determined, PowerGen then declared
the units available, making them eligible to receive the higher capacity payments. Although OFFER
ingtituted a number of reforms after the episode, they seemed to have somewhat limited success in
restraining market power.%®
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Wolfram (1998 and 1999) examined strategic bidding behavior by National Power and PowerGen. Using
dataon fud costs and heat rates, she estimated the marginal cost of electricity for the system and compared
this cost with the pool’s “system marginal price’® in order to determine the price-cost markup (the
difference between a generator's marginal cost and its bid price). Wolfram estimates that from 1992 to
1994, system marginal prices ranged from 19 percent to 25 percent above estimated marginal costs.

Wolak and Patrick (1997) examine the issue of capacity withholding in the U.K. power pool. Because of
the structure of the U.K. power pool, firms can benefit significantly by withholding generation. Prices paid
to generators include a capacity payment determined each half-hour by the pool operator, based on the
level of reserves available and the “value of lost load”®. As reserve capacity falls, the capacity payment
increases. By withholding capacity, firms receive both higher capacity payments and higher system
marginal pricesfor their output, making this a very profitable strategy.

After analyzing the half-hourly market-clearing prices and quantities, and haf-hourly bids and availability
declarations from 1991 to 1995, the authors cite severa pieces of evidence to demonstrate that National
Power and PowerGen are strategically withholding capacity. First, they find that the percent of total
capacity declared unavailable by National Power and PowerGen in 1995 during off-peak months is more
than twice the average amount of capacity declared unavailable by all generators in off-peak months. In
addition, they calculate average availability factors by fuel type for Nationa Power and PowerGen and
compare them to industry benchmarks based on NERC data for comparable units. For every fuel type, the
availability factors for both National Power and PowerGen are below the industry benchmark. For
example, average availability factors for combined-cycle gas turbines (CCGTs) are 53 percent and 64
percent for National Power and PowerGen, respectively, com-pared with an industry benchmark of 80
percent. By contrast, availability factors for independent power producers selling to the U.K. pool are all
above the industry benchmark, ranging from 81 to 93 percent for CCGTs.

The California wholesale market is much newer than the U.K. market, having opened to competition in
1998. This market has an institutional structure different from that used in the U.K. —for example, there
are no payments for capacity outside of those directly related to the provision of ancillary services. Despite
the opportunity of California market designers to learn from the U.K. experience, early analyses provide
some evidence that market power is being exercised. Borenstein, Bushnell and Wolak (1999) examine the
Cdlifornia wholesale market for June-November 1998. They compute the aggregate marginal supply curve
based on fuel costs, heat rates, and variable operating and maintenance (O&M) costs, using data from the
California Energy Commission and other sources. Using the hourly generation levels from the Independent
System Operator, they determine the competitive price for each hour. The competitive price is then
compared to the hourly (unconstrained) price in the California Power Exchange (PX) to estimate the price-
cost markup. For the entire 6-month period, total payments to generators were 29 percent, or $494 million,
above competitive levels. At certain times, prices were as much as 75 percent above competitive levels.
The highest markups were found during July and August from noon to 6 p.m., when demand is high.
Wolak recently extended the analysis to include the summer of 1999, resulting in a revised estimate of
more than $800 million in payments above competitive levels to generators during the summers of 1998
and 1999 taken together.

The studies discussed in this section generally report the price premium as a percentage of the wholesale
market price of power. The wholesale price of power is only one component of the overall price paid by
consumers for electricity service, which aso includes the costs of transmission and distribution and other
expenses. The same price impacts measured as a percentage of the total delivered price of eectricity to end
users would be significantly smaller, in many markets ranging from one-half to two-thirds of the
generation-only percentage impact.
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Other Evidence of Market Power in the UK and California

Empirical studies such as those by Wolfram (1998, 1999) and by Borenstein, Bushnell and Wolak (1999)
measure the extent of market power by first estimating the marginal cost of generation and then comparing
the estimates to prices. There are, however, a number of difficulties in attempting to estimate generation
costs. Wolfram, for example, does not include variable O&M costs in her estimates, and thus may be
understating actual generation costs. In California, generators do not explicitly submit bids for startup costs
(as in other power pools) and must instead include these costs in their bid prices for energy (although the
inclusion of startup costs would not fully account for the higher payments to California generators noted
above). As such, a generator's bid may appear to be above marginal costs even though the bid price
accurately reflects the generator’ s variable cost of production

Other evidence, however, suggests that firms are exercising market power —bidding behavior in the UK.,
for example. While firms will have an incentive to bid higher pricesinto the pool in order to receive higher
revenues, these incentives are countered by a need to ensure that the plant is dispatched. Economic theory
predicts that, if generators are behaving strategically, price-cost markups will be higher for plants that are
more likely to set the pool price, and when more of a generator's inframarginal capacity is available.
Wolfram finds evidence of both of these outcomes in the U.K. power pool. In addition, she finds that the
variation in bid prices for a given generating unit is greater than the variation in bid prices across
generating units.

Other analysts have compared actual California PX prices to a 1997 Borenstein and Bushnell study
examining the potential for market power in the California wholesale market. In two of the four months
examined, the model overestimates prices assuming either competition or market power. In the other two
months, however, the model accurately predicts competitive prices for about 80 per-cent of the hours,
generally when loads are low. For approximately 10 percent of the hours during these two months, actual
PX pricesfall within the range of predicted prices assuming market power.

The entry of new competitors into the market is one important factor that can limit the ability to sustain
prices above the competitive level for a significant time period, which defines market power. The
possibility of rapid entry by new competitors can deter the exercise of market power by an incumbent firm
that dominates its market, because the entry attracted by the above-normal profits associated with high
prices can lead to overcapacity and subpar profits following entry.

Although there has been considerable entry into the U.K. market since privatization, it has not completely
eliminated market power. Pool prices during 1993 and 1994 were, on average, just below a potentia
entrant’s long-run average costs. In addition, National Power and PowerGen retired significant amounts of
generation as new firms entered the market in the early 1990s, thus limiting the net increase in capacity
within the pool. The most recent price spikes in 1999 suggest that National Power and PowerGen can till
exercise market power despite new entry and their subsequent decreases in market share.”

Market power problems have persisted in the U.K. despite substantial capacity additions by independent
power producers (12,300 megawatts) and previousdy committed nuclear capacity (3,200 megawatts)
between 1991 and 1997 that together represented additions equivalent to 25 percent of total capacity in the
England-Wales Poal. Since conditions within the U.K. market were probably more favorable to the early
entry of significant independent power producer capacity than those in many U.S. regional power markets,
entry should probably not be viewed asthe “cure all” for market power in the short to intermediate run.
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Studies of Market Power in Other Regions

Borenstein, Bushnell and Knittel (1997) anayze the potential for market power in New Jersey. Because of
transmission constraints both within and into the Pennsylvania-New Jersey-Maryland (PIM) power pool,
New Jersey (“PIM-East”) may at times be a small, geographically distinct market, providing opportunities
for generators to exercise market power. The anaysis investigates the potential for the five major New
Jersey utilities to raise prices by reducing their output, assuming that the surrounding markets (New Y ork
and “PIM-West") are perfectly competitive and will sell into the New Jersey market when possible, given
prices and transmission constraints. They find that market prices begin to exceed competitive levels when
demand in New Jersey rises above 14,500 megawatts (peak demand for New Jersey is assumed to be
16,500 megawatts in 2000 for this analysis). At this level of demand, potential price increases due to
market power range from just afew percentage pointsto afactor of 4.

Colorado is another region in which the potential for market power has been analyzed. Sweester (1998)
notes that transmission constraints and the presence of a dominant firm may provide opportunities to
exercise market power in eastern Colorado. He examines the mitigating effects of various policy options or
market developments. For example, the participation of rural electric cooperatives and municipal power
agencies in competitive markets reduces the projected price-cost markups by approximately 10 percent. If
1,000 megawatts of new, competitive generation is assumed to enter the market, price-cost markups fal
dramatically. The greatest reduction in price-cost markups under a market power scenario results from
requiring 50 percent divestiture by the dominant firm.

Several State public utility commissions have also undertaken market power studies as part of
restructuring. In Michigan, for example, staff at the Public Service Commission calculated HHI values for
the State and concluded that the Michigan market is “so highly concentrated and the advantages of
incumbent utilities are so pervasive that proactive measures are imperative.” The Public Service
Commission of Utah used ssimulation studies similar to the New Jersey and Colorado studies and found
that the dominant firm would be able to exercise market power 45 to 60 percent of the time”.
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APPENDIX B:

The Lerner Index and the HHI in a market without capacity constraints

Suppose we have a market with n firms producing an identical good, with costs ¢ (qg;) for i=1,.., n. The
market demand curve is P(Q) where Q=q, +q, +...+q, . The profit of thei th firm is therefore:

7(0,0-) = P(Q)q; +¢ (a;) = P(q +ij)qi +¢(q;)

j#i
Suppose that these firms compete in quantities. Let (g, ,d;,...,q,) be the Cournot equilibrium. From the

first order conditions we know that:

Z_Z(Qi ,05) =P'(Q)g; +P(Q) —ci(q;) =0 fori=1,..,n.

Which implies that:

PQ-c(@)__P(Q
PQ) P(Q)

q =5 fori=1,.., n.
£

Where s =q; /Q isthe market share of theith firm and ¢ is the elasticity of the demand curve when the
total output is Q. If we multiply this expression by s, and sum over all the firms we find that:

Where € = z s ci (g;) istheweighted average of the marginal costs of the firms at the equilibrium level of

output (weighted by the market shares of each firm) and HHI =5 is the sum of the squares of the

market shares of the firmsin the market.
Suppose now that the firms have constant marginal cost. From the expression above we can derive that:

P-¢ 1

P ne
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Where € = 1 Z ¢, isthe simple average of the marginal costs of the firms. This result has one immediate
ns

consequence — if the demand curve has constant elasticity the price-marginal cost mark-up is constant

whatever the level of demand.

Capacity constraints and the adjusted HHI

Suppose now that the ith firm faces a capacity constraint of K;. The problem of the firm is now to
maximise 77(q;,q,;) subject to g, <K,. Suppose that there are m firms which are not capacity
constrained, labelled 1,2,...,m. For these firms, the first order conditions above hold. Let S be the total

m
market share of the constrained firms. Then Zsi +S=1. If we multiply the first order conditions by
i=1

S , :
s +— and sumover i, wefind that:
m

n 5 PQ-c(q) _PQ-&_ HHIY
2605 PQ

A - 5 ' adj x S
Wh = +-—=)c! (0 d HHI * = +-).
ere ¢ ;(s —)ci(g) an ;S.(S. )

The Minimum value of the adjusted HHI

For a given number of unconstrained firms, we can find the minimum value of the adjusted HHI by

X m
choosing s,,S,,...,S,, to minimise HHI® subject to 23 +5=1. It is straightforward to show that
i=1

S,,S,,... S, Must beidentical, hence, s =1-8 Substituting thisinto HHI # we find that:
m

. &(1-8)1-5 5 _1-%§
HHI 2 > (—J(—+—) ==
iZ:l: m m
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NOTES

Throughout this paper “market power” will refer primarily to unilateral, horizontal market power (as
opposed to collusive, co-operative or vertical market power).

For consistency with the rest of the paper we should add that when a firm is constrained the market price
may be above the unconstrained marginal cost.

This is shown in Appendix B. The mark-up of price over average marginal cost can be declining even as
the mark-up of price over the lowest marginal cost isincreasing.

Here we are ignoring the possibility of transmission losses or congestion. As we will see later, when
transmission lines are constrained, it may be necessary to call on higher-cost generators to maintain system

integrity.

See Borenstein (1999): “In the absence of market power by any seller in the market, price may still exceed
the marginal production costs of all facilities producing output in the market at that time”, page 3. In a
market with capacity constraints, therefore, demonstrating the presence of market power requires both a
showing that the market price is higher than the marginal cost of all the firmsin the market (i.e., that the
Lerner index is positive) and that at least one firm is operating below its capacity.

Borenstein, Bushnell, Kahn and Stoft (1996), page 18.
Borenstein, Bushnell and Knittel (1999), page 5.
Borenstein and Bushnell (2000), page 48-49.

Borenstein and Bushnell (2000), page 49. In the England and Wales market: “The vast magjority of a
[regional electricity supply company’s] customers purchase electricity at rates fixed and independent of
within-year variations in the pool price. All residential customers pay fixed prices that may vary in a
mutually agreed-upon manner on a daily or weekly basis, independent of fluctuations in the pool price, for
the entire fiscal year. The most common form of this pricing plan has one fixed price per kwh for all
consumption during daylight hours and another fixed price per kWh for consumption during nightime
hours. Almost all commercial and industrial users purchase power through similar annually negotiated
fixed price contracts which also vary on a daily or weekly basis, independent of movements in the pool
price. Consequently, within-day, day-to-day, or even month-to-month movements in the pool price have no
impact on the prices that all but a small fraction of customers pay because the price patterns they face do
not change for the entire fiscal year. Only a very small fraction of E&W total system load, approximately
5%, is purchased by final consumers according to the variations in the half-hourly spot market price”. In
any case, under the former trading system in England & Wales, there was no mechanism by which buyers
could communicate their willingness to reduce demand in response to higher prices. Wolak and Patrick
(1997), page 8-9.

Borenstein and Bushnell (2000), page 49. Strictly speaking the key issue is not that generators are capacity

constrained but that the marginal cost curve increases sharply near the maximum capacity so that
generators are most of the time operating at capacity.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

See, for example, Cramton and Lien (2000).
Borenstein and Bushnell (2000), page 49-50.

Borenstein and Bushnell (2000), page 49-50. Furthermore, this argument can easily be extended to show
that the market power can arise not only at times of peak demand but at any time when the industry supply
curveisinelastic (such as when an increase in output requires bringing on line a high-cost facility). In fact,
any time when the supply curve isinelagtic, it is argued, even a small firm may find it profitable to reduce
output a little — the costs of the reduction in output are more than offset by the rise in the market price on
the remaining units sold.

US FTC, In the Matter of PacifiCorp; The Energy Group PLC; Peabody Holding Company, Inc.; and
Peabody Western Coal Company, Analysis of Proposed Consent Order to Aid Public Comment, available
at http://www.ftc.gov/0s/1998/9802/

On the other hand, the adjusted HHI is a more accurate measure than simply ignoring the market share of
the constrained firms on the basis that they are not “in the market”. This approach is discussed, for
example, by Werden (1996) who writes: “Under present market institutions, capacity committed to serve

native load perhaps should be treated as off the market; ... Thus, shares of excess capacity provide much
better indicators of the likelihood of a significant exercise of market power than do shares of total

capacity”. page 19.
Wolak and Patrick (1997), page 47.

The reduction in market power does not imply a reduction in the market price, but merely a reduction in
the mark-up of the market price over the efficient cost level.

Newbery (1998), page 744.

Bushnell and Wolak (1999), page 4-5.

Bushnell and Wolak (1999), page 4-5. Joskow (1997) notes that “[SJome generators have strategic
locations on the grid and, from time to time, “must run for reliability”. Naturally, when the generators
know that they will be called to run by the network operator to maintain network reliability (almost)
regardless of what they bid, they submit high bids. Certain generating stations at strategic locations on the
grid in England and Wales charged prices six times higher than those of otherwise comparable generators
before the regulator imposed a price ceiling on them”. Joskow (1997), page 134.

Joskow and Tirole (2000), page 458.

See, for example, Hogan (1997).

Hjalmarsson (2000) notes “To my knowledge, this is the first study of power markets that is not able to
reject the hypothesis of perfect competition”.

Borenstein, Bushnell and Wolak (2002), page 5.

See Cardell, Hitt and Hogan (1997), Bushnell (1999), Borenstein, Bushnell and Stoft (2000), Joskow and
Tirole (2000).

See Bushnell (2002).

Borenstein, Bushnell and Wolak (2002), page 5-6.
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The information in this box is taken from Wolak and Patrick (1997) and Green and Newbery (1992). See
also Wolak (1997).

Green and Newbery (1992), page 952.

The information in this box is taken from Borenstein, Bushnell and Knittel (1999). Other studies which
have concluded there is significant market power in California’s wholesale electricity market include
Borenstein, Bushnell and Wolak (2001), Wolak, Nordhaus and Shapiro (2000), Puller (2001), Joskow and
Kahn (2001), Hildebrandt (2001) and Sheffrin (2001)

US Department of Energy (2000), page 13.

European Commission (2001), page 30.

European Commission (2001), page 18-29.

The US Department of Energy (2000) raises the possibility that generators could be required to upgrade
transmission under their control to mitigate their market power in load pockets where they operate.

Hogan (1998) writes: “It is entirely possible to construct examples of valuable transmission links that have
no net power flow, making them appear worthless for many definitions of link-based rights’. page 11.

Third, the construction of a transmission link or the enhancement of capacity on existing link will not
aways lower market prices. The alleviation of a transmission constraint between A and B will not
necessarily lower prices at both A and B. In fact, the opposite islikely to be nearer the case. A transmission
link between A and B is, in effect, a means for arbitraging the prices of A and B. The fact that there is a
flow of electricity from A to B signifies that (at least in the absence of the flow) the market price for
electricity is higher at B than at A. A transmission link therefore has a tendency to raise prices at A (and
lower prices at B). As mentioned above, however, the competition-enhancing effect has a tendency to
lower prices at both A and B. It is hot possible to say in the abstract which effect will dominate.

Joskow (1997), page 132.
Hilke (2001).
Hilke (2001).

Hilke (2001).

See for example Ireland, http://www.cer.ie/cer01101.pdf, Oregon and Alberta.
See http://www.edf.fr/htm/en/enchere/enchere/Highlevel overview

See, for example, Fraser (2001).

Wolak and Patrick (1997), page 51.

Kahn et a (2001), page 16-17. “Though real-time pricing has not been widely used in the US, the
technology is well established. Most large commercial and industrial customers in California have real-
time meters aready, and communication of the day-ahead or imbalance market price to those customers
can easily take place through the Internet. In the near future it may not be practical or necessary to include
residential customers in a real-time pricing program, but as the cost of real-time meters declines, including
residential customers can be straightforward. It is critical to understand that the variation in prices can be
separated from the average level of prices. For any given level of flat retail price that is contemplated, the
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56.

57.

58.

59.

60.

61.

62.

63.

same system-wide average price level can be attained each month with real-time retail pricing. Doing it
with real-time pricing will reduce the cost of procuring the power and reduce the need to build more power
plants, ultimately allowing lower retail prices’. Borenstein (2002), page 205-206.

Hilke (2001). Hilke also sounds a note of caution: “One concern here is that demand elasticity is likely to
vary over time ... For example, peak demand that stems from extremely cold weather may be less elastic
than peak demand that stems from a vibrant economy. It is risky to assume that increased demand elasticity
from demand-side participation will persist in al market circumstances’.

National Electricity Code section 3.9.4 and section 3.9.5.

Wolak and Patrick (1997), page 14.

This is described further in Bushnell and Wolak (1999), page 12-13. In the US, the authority to allow rates
to be determined by market-based processes can be withdrawn by FERC if it considers that the outcomes
are undesirable.

Wolak and Patrick (1997), page 13-14.

Kahn et al (2001), page 13.

Borenstein (2002), page 203.

Wolak and Patrick (1997), page 48-49.

IEA (2000) has a good summary of the pros and cons of different approaches to market design.

See Kahn et a (2001).

Wolak and Patrick (1997), page 48-49.

Wolak and Patrick (1997), page 50.

See Kahn et al (2001), page 15.

Borenstein (2002), page 202.

Schmalensee and Golub (1984), page 26.

Joskow (1997).

“A significant contributor to the world-wide momentum towards competitive restructuring of electricity
markets has been the perception that the generation sector of this industry no longer constitutes a natural
monopoly. While competition for the generation of electricity may indeed by robust over large regions, the
limits of transmission capabilities in most electric systems combined with the lack of means to
economically store electricity often limit the scope of competition to relatively small geographic areas.
Within these smaller areas, individual generation units can possess significant market power. This market
power is exacerbated by the fact that the real-time demand for wholesale electricity is extremely price-
inelastic”. Bushnell and Wolak (1999), page 3.

“The movement toward restructuring of electricity markets was born from a history of well-supported
dissatisfaction with outcomes under cost-of-service regulation. Nonetheless, electricity markets have

proven to be more difficult to restructure than many other markets ... due to the unusual combination of
extremely inelastic supply and extremely inelastic demand. Real-time retail pricing and long-term
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contracting can help to control the soaring wholesale prices recently seen in California and can buy time to
address other important structural problems that need to be solved to create a stable, well-functioning
electricity market. These problems include creating a workable structure for retail competition, determining
the mode efficient way to set locational prices and transmission charges, implementing a coherent
framework for investing in new transmission capacity and optimising the procurement of reserve capacity.
" Borenstein (2002), page 210.

Borenstein (2002), page 210.

In 1999, OFFER and the Office of Gas Supply were combined to create the Office of Gas and Electricity
Market, OFGEM.

OFFER eventually instituted price caps on system marginal prices, required National Power and PowerGen
to divest a portion of their generation assets, and required generators to file annual plans regarding
scheduled plant outages.

Pool prices in the UK include three distinct elements. the system marginal price, which equals the bid of
the last generator scheduled for dispatch, a capacity payment designed to compensate generators for
supplying capacity; and an uplift charge to adjust for differences in forecasted and actual demand and to
cover the costs of additional services provided by generators (e.g., voltage support). Increased costs due to
higher capacity payments are not reflected in this analysis, because only the system margina price is
examined.

The value of lost load is the estimated amount that end-use customers receiving electricity with firm
contracts would be willing to pay to avoid a disruption in their electricity service.

Pool pricesin the UK in July 1999 were about 80 percent higher than in the same period in 1998 despite
relatively little increase in demand or fuel prices compared to the previous year. OFGEM determined that
these price increases were due primarily to higher bid prices for coal-fired units owned by National Power
and PowerGen.

79



DAFFE/COMP(2003)14

REFERENCES

Allaz, Blaise and Jean-Luc Vila, 1993, “ Cournot Competition, Forward Markets and Efficiency”, Journal
of Economic Theory, February 1993, 59(1), 1-16

Andersson, B. and L. Bergman, 1995, “Market Structure and the Price of Electricity: An Ex Ante Analysis
of the Deregulated Swedish Electricity Market”, The Energy Journal, 16(2), 1995, 97-109

Borenstein, Severin, 1999, “Understanding Competitive Pricing and Market Power in Wholesale
Electricity Markets.” POWER Working Paper PWP-067, University of California Energy Institute,
available at http://www.ucei.berkeley.edu/ucei/PDFDown.html also published in The Electricity
Journal, 2000, page 49-57

Borenstein, Severin, 2002, “The Trouble with Electricity Markets: Understanding California’ s
Restructuring Disaster”, Journal of Economic Perspectives, Winter 2002, 16(1), 191-211

Borenstein, Severin and James Bushnell, 1998, “An Empirical Analysis of the Potential for Market Power
in California’s Electricity Industry.” Journal of Industrial Economics, Vol. 47, No. 3.

Borenstein, Severin and James Bushnell, 2000, “Electricity restructuring: deregulation or re-regulation?’,
Regulation, 23(2), 2000, 46-53

Borenstein, Severin, James Bushnell and Christopher Knittel, 1999, “Market Power in Electricity Markets:
Beyond Concentration Measures.” The Energy Journal, Vol. 20, No. 4., 1999; also available as
POWER Working Paper PWP-059, University of California Energy Institute, available at
http://www.ucei .berkel ey.edu/ucei/PDFDown.html

Borenstein, Severin, Bushnell, James B. and Stoft, Steven, 2000, “The Competitive Effects of
Transmission Capacity in a Deregulated Electricity Market”, Rand Journal of Economics, 31,
Summer 2000

Borenstein, Severin, James Bushnell, Edward Kahn and Steven Stoft, “Market Power in California
Electricity Markets’, POWER Working Paper PWP-036, March 1996, University of California
Energy Ingtitute, available at http://www.ucei.berkeley.edu/ucei/PDFDown.html

Borenstein, Severin, James Bushnell and Frank Wolak, 2001, “ Diagnosing Market Power in California’ s
Deregulated Wholesale Electricity Market”, POWER Working Paper PWP-064, revised December
2001, University of California Energy Institute, available at
http://www.ucei .berkel ey.edu/ucei/PDFDown.html

Borenstein, Severin, James Bushnell and Frank Wolak, 2002, “Measuring Market Inefficienciesin
California’ s Restructured Wholesal e Electricity Market”, mimeo, February 2002, available at
http://www.stanford.edu/~wol ak/

Bushnell, James B., 1999, “ Transmission Rights and Market Power”, The Electricity Journal, 12(8), 1999,
77-85

Bushnell, James B., 2002, “A Mixed Complementarity Model of Hydro-Thermal Electricity Competition
in the Western U.S.”, Operations Research, forthcoming

80



DAFFE/COMP(2003)14

Bushnell, James B. and Wolak, Frank A., 1999, “Regulation and the Leverage of Local Market Power in
the California Electricity Market”, POWER Working Paper PWP-070, September 1999, University
of California Energy Institute, available at http://www.ucei.berkel ey.edu/ucei/PDFDown.html

Carddll, Judith B. Carrie Cullen Hitt and William W. Hogan, 1997, “Market power and Strategic
interaction in Electricity Networks’, Resource and Energy Economics, 19(1), 1997

Cramton, Peter and Jeffrey Lien, “Eliminating the Flaws in New England’ s Reserve Markets’, mimeo, 2
March 2000, available at http://www.stoft.com/lib/html/LAu_Cramton.htm

European Commission, 2001, “ Communication from the Commission to the European Parliament and the
Council: European Energy Infrastructure”, COM (2001) 775, 20 December 2001

Fraser, Hamish, 2001, “The Importance of an Active Demand Side in the Electricity Industry”, The
Electricity Journal, November 2001, 52-73

Green, Richard, 2002, “Market Power Mitigation in the UK Power Market”, mimeo, May 2002

Green, Richard J. and David M. Newbery, 1992, “ Competition in the British Electricity Spot Market”,
Journal of Political Economy, 1992, 100(5), 929-953

Halseth, Arve, 1999, “Market Power in the Nordic Electricity Market”, Utilities Policy, 7(4), 1999, 259-
268

Harvard Electricity Policy Group, 2000, “Reshaping the Electricity Industry: A Public Policy Debate”,
May 2000, available at http://www.ksg.harvard.edu/hepg

Hildebrandt, Eric, 2001, “Further Analysis of the Exercise and Cost Impacts of Market Power in
California’s Wholesale Electricity Market”, Report from the California ISO’ s Department of Market
Analysis, March 2001, available at www.caiso.com

Hilke, John C., 2001, Presentation Notes for an OECD High Level Briefing in Moscow, May 2001.
Hajlmarrson, Erik, 2000, “Nord Pool: A Power Market Without Market Power”, Goteborg University,

Department of Economics, Working Papers in Economics No. 28, July 2000 available at
http://netec.mcc.ac.uk/\WoPEc/data/ Papers/hhsgunwpe0028.htm

Hogan, William W., 1997, “A Market Power Model With Strategic Interaction In Electricity Networks’,
mimeo, 15 July 1997 available at www.ksg.harvard.edu/people/whogan/hiid797b.pdf

Hogan, William W., 1998, “Competitive Electricity Market Design: A Wholesale Primer”, 17 December
1998.

International Energy Agency, 2001, Competition in Electricity Markets, ISBN 92-64-18559-3, 2001

Johnsen, Tor Arnt, Shashi Kant Verma and Catherine Wolfram, 1999, “Zonal Pricing and Demand-Side
Bidding in the Norwegian Electricity Market”, POWER Working Paper PWP-063, June 1999,
University of California Energy Institute, available at
http://www.ucei .berkel ey.edu/ucei/PDFDown.html

Joskow, Paul L., 1997, “ Restructuring, Competition and Regulatory Reform in the US Electricity Sector”,
Journal of Economic Perspectives, 11(3), Summer 1997, 119-138

81



DAFFE/COMP(2003)14

Joskow, Paul L. and Edward Kahn, 2001, “A Quantitative Analysis of Pricing Behaviour in California’s
Wholesale Electricity Market During Summer 2000”, NBER Working Paper No. 8157, March 2001
also available as AEI-Brookings Joint Centre for Regulatory Studies Working Paper 01-01, January
2001.

Kahn, Alfred E., Peter C. Cramton, Robert H. Porter and Richard D. Tabors, 2001, “Blue Ribbon Panel
Report: Pricing in the California Power Exchange Electricity Market: Should Cdifornia Switch from
Uniform Pricing to Pay-as-Bid Pricing?’, mimeo, 23 January 2001

Klemperer, Paul D. and Margaret A. Meyer, “ Supply Function Equilibriain Oligopoly under Uncertainty”,
Econometrica, 57, November 1989, 1243-77

Newbery, David M., 19953, “Power Markets and Market Power”, The Energy Journal, 16(3), 1995, 39-66

Newbery, David M., 1995, “Competition, contracts and entry in the el ectricity spot market”, Rand
Journal of Economics, 29(4), Winter 1998, 726-749

OECD, 2001, Restructuring Public Utilities for Competition, ISBN 92-64-18726-X, 2001

Puller, Steve L,., 2001, “Pricing and Firm Conduct in California s Deregulated Electricity Market”,
POWER Working Paper PWP-080, University of California Energy Institute, January 2001

Schmalensee, Richard and Bennett W. Golub, 1984, “ Estimating Effective Concentration in Deregulated
Wholesale Electricity Markets’, Rand Journal of Economics, 15(1), 1984, 12-26

Sheffrin, Anjali, 2001, “Empirical Evidence of Strategic Bidding in California’ s ISO Real Time Market”,
Report from the Californial SO’ s Department of Market Analysis, March 2001

Sweester, Al, 1998, “Measuring a Dominant Firm’s Market Power in a Restructured Electricity Market, A
Case Study of Colorado.” Utilities Policy, Vol. 7, No. 1, 1998

US Department of Energy, 2000, “Horizontal Market Power in Restructured Electricity Markets’, Office
of Economic, Electricity and Natural Gas Anaysis, US Department of Energy, DOE/PO-0060,
March 2000, available at: http://www.policy.energy.gov/HM PReport.pdf

Werden, Gregory J., 1996, “Identifying Market Power in Electric Generation”, Public Utilities Fortnightly,
15 February 1996.

Wolak, Frank A., 1997, “Market Design and Price Behaviour in Restructured Electricity Markets: An
International Comparison”, Power Working Paper PWP-051, University of California Energy
Institute, available at http://www.ucei.berkeley.edu/ucei/PDFDown.html

Wolak, Frank A. and Robert H. Patrick, 1997, “The Impact of Market Rules and Market Structure on the
Price Determination Process in the England and Wales Electricity Market.” POWER Working Paper
PWP-047, University of California Energy Institute, available at
http://www.ucei .berkel ey.edu/ucei/PDFDown.html also available as NBER Working Paper 8248
April 2001.

Wolak, Frank A., Robert Nordhaus and Carl Shapiro, 2000, “An Analysis of the June 2000 Price Spikesin
the Californial SO’ s Energy and Ancillary Services Markets’, Report of the CalifornialSO's Market
Surveillance Committee, September 2000

82



DAFFE/COMP(2003)14

Wolfram, Catherine D., 1998, “ Strategic Bidding in a Multi-Unit Auction: An Empirical Analysis of
Bids to Supply Electricity in England and Wales.”, Rand Journal of Economics, Vol. 29 (Winter), 1998

Wolfram, Catherine D., 1999, “Measuring Duopoly Power in the British Electricity Spot Market.”,
American Economic Review, Vol. 89 (September), 1999

83






DAFFE/COMP(2003)14

NOTE DE REFERENCE

Par |e Secrétariat

I ntroduction

Ces dix derniéres années, la plupart des pays de I’OCDE ont mis en train une vaste réforme du
secteur de la fourniture d’ dectricité. L’ un des principaux objectifs des différentes réformes engagées était
d’introduire la concurrence — notamment entre les producteurs d électricité. La concurrence devait,
espérait-on, permettre I’ efficience et I’innovation dans ce secteur et favoriser une baisse des prix pour les
consommateurs.

Malgré les effets positifs non négligeables de la réforme du secteur électrique, on a constaté a
I"usage qu’un pouvoir de marché avait tendance & s exercer sur les marchés de I’ éectricité libéralisés.
Dans les pays de I’ OCDE, de nombreux producteurs détiennent un pouvoir de marché, du moins une partie
du temps, tandis que d’ autres exercent un monopole effectif, du moins par moments.

En Cdifornie, par exemple, le pouvoir de marché a progressé atel point qu’ on lui impute 60 pour
cent de la valeur des échanges effectués sur le marché de gros pendant I’ été 2000. En conséquence, les
consommateurs californiens ont payé |’ électricité environ 4.5 milliards de dollars en trop. Le pouvoir de
marché entraine par ailleurs des inefficacités productives considérables, dans la mesure ou une production
afaible colt est remplacée par une production a colt élevé et que des producteurs dont |e fonctionnement
colte cher sont encouragés a entrer sur le marché.

Dans le présent document, nous examinons les raisons qui font que les marchés de I’ dectricité
libéralisés sont enclins a exercer un pouvoir de marché et les mesures qui pourraient étre prises a cet égard.
Les principaux points abordés sont les suivants:

« On fait souvent observer que les marchés de I’ électricité présentent plusieurs caractéristiques
de base qui facilitent |’ exercice d’'un pouvoir de marché, notamment que I’ électricité ne peut
étre stockée (ce qui signifie que les marchés de I’ électricité doivent étre définis en fonction
du moment ou intervient la livraison), que les producteurs font face a des contraintes de
capacité (de sorte que I'offre est inélastique en période de pointe), que la demande
d' électricité est trés peu dastique (étant donné que la plupart des consommateurs finals paient
des prix correspondant a une moyenne dans le temps) et que le réseau de transport peut ére
congestionné (ce qui a pour effet de séparer les marchés de I'électricité sur le plan

géographique).

e On adga pu se faire une idée du pouvoir de marché qui s exerce sur les marchés de
I"électricité en utilisant des formalisations poussées, mais on peut également avoir recours a
un modéle de Cournot simple. Dans un modele de Cournot simple, le pouvoir de marché est
fonction de la concentration du marché et de I’ dagticité de la demande uniguement, et non du
niveau de la demande. Toutefois, lorsque les entreprises de production font face a des
contraintes de capacité liées a I’augmentation de la demande, certaines d'entre elles
deviennent soumises a des contraintes et ne peuvent par conséguent pas discipliner le pouvoir
de marché des entreprises sans contraintes. Pendant les périodes de pointe, les quelques
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entreprises sans contraintes qui restent sont susceptibles d’ exercer un pouvoir de marché
significatif.

» La mesure conventionnelle de la concentration sur un marché économique est I'indice de
Herfindahl-Hirschman. Cette mesure n’est malheureusement pas précise sur les marchés ou
existent des contraintes de capacité. Un marché en apparence trés concurrentiel lorsgu’ on se
fonde sur des mesures conventionnelles de la concentration peut, de fait, étre exposé a un
pouvoir de marché significatif. Le présent document introduit une autre mesure de la
concentration appel ée « indice de Herfindahl-Hirschman gjusté », qui refléte correctement le
degré de pouvoir de marché exercé sur un marché ou certaines entreprises font face a des
contraintes de capacité.

» L’exercice d un pouvoir de marché, sur les marchés de |’ éectricité, n’est pas nécessairement
limité aux périodes de pointe. De fait, il est possible que le pouvoir de marché se manifeste
seulement en période creuse. Par exemple, si un gros producteur a faible codt rivalise seul
avec un petit nombre de producteurs a colt élevé, le pouvoir de marché sera observé
seulement en période creuse. Le pouvoir de marché qui se manifeste seulement en période de
pointe N’ est pas nécessairement affaibli par I’ arrivée de nouveaux concurrents. Si I’ électricité
produite par ces derniers colte plus cher que I’ électricité produite en base (par exemple, si les
possibilités de nouvelles centrales hydroélectriques ou nucléaires sont épuisées), le pouvoir
de marché qui est momentané (mais récurrent) n'est pas nécessairement entamé par un
nouvel entrant, si faibles que soient ses charges fixes.

e Le pouvoir de marché peut aussi découler de la congestion du réseau de transport. La
congestion tend a isoler les producteurs sur le plan géographique, ce qui accentue le pouvoir
de marché. Les contraintes de réseau de transport exercent sur les producteurs des effets
analogues a ceux des contraintes de capacité. En présence de contraintes de transport, I'indice
de Herfindahl-Hirschman classique ne fournit pas une mesure précise de la concentration et
doit ére remplacé par I'indice de Herfindahl-Hirschman ajusté. Les « droits financiers de
transport » — le droit & une part des rentes de congestion engendrées par les contraintes de
transport — peuvent renforcer le pouvoir de marché des producteurs qui tirent profit de la
congestion.

* Comme par le passé, la congestion des réseaux de transport n’est pas nécessairement limitée
aux périodes de pointe. Elle peut également se produire en période creuse. Les transits
d éectricité sur les liaisons de transport sont fonction des écarts de prix entre des zones
géographiques. Si la demande varie davantage dans une zone que dans une autre, les transits
d éectricité sur une liaison de transport peuvent changer de direction entre les périodes de
pointe et les périodes creuses et n’ étre contraints que pendant |les périodes creuses.

e Dans les réseaux éectriques comportant plus d'un chemin entre le point de production et le
point de consommation, I'électricité circule sur toutes les liaisons possibles en quantité
inversement proportionnelle a la résistance de la liaison. L’ augmentation de la production a
un point, méme s elle s accompagne d’une augmentation de la consommation a un autre
point, peut affecter les transits d' éectricité (et le degré de congestion) sur toutes les autres
liaisons du réseau. On peut établir que méme en I’ absence de contraintes de capacité sur les
liaisons de transport entre les producteurs et les consommateurs, des contraintes de capacité
existant sur d' autres liaisons peuvent conférer a un producteur un fort pouvoir de marché.

« De nombreuses études ont été réalisées sur le pouvoir de marché et la concentration sur les
marchés de gros de I’ éectricité, en particulier au Royaume-Uni et en Californie. 1l existe de
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bonnes raisons de croire que certains producteurs ont exercé un pouvoir de marché par le
passé. En Californie, méme si les colts ont considérablement augmenté pendant la période
comprise entre |’ été 1998 et |’ été 2000, le pouvoir de marché s est accru plus rapidement
encore, le total des paiements versés aux producteurs étant passé de 1.7 milliard de dollars en
1998 a plus de 9 milliards en 2000.

« De nombreuses politiques différentes ont éé proposees pour contrdler le pouvoir de marché
observé sur les marchés de la production d’ électricité. Il s agissant notamment de politiques
visant & élargir I’ é&endue géographique des marchés, de politiques structurelles, de politiques
de contrdle des prix et de politiques ayant pour but d accroitre I’ élasticité de la demande.
L’ étendue géographique des marchés peut étre élargie par la construction de nouvelles
liaisons de transport, I’augmentation de la capacité des liaisons existantes ou I’amélioration
des modes de tarification de I’accés au réseau de transport. Il reste a traiter |I'important
probléme posé par |a recherche de moyens adaptés pour stimuler la modernisation du réseau
de transport. 1l n'est peut-étre pas possible d en laisser I'initiative aux forces du marché —
compte tenu du fait, par exemple, qu'une liaison de transport peut ére économiquement
jugtifiée méme s'il N’y circule jamais d' électricité.

e Les politiqgues structurelles peuvent atténuer le pouvoir de marché en réduisant la
concentration et la part de marché de producteurs sans contraintes. |l faudrait en particulier
examiner attentivement la déconcentration des centrales qui utilisent le méme combustible,
étant donné qu'elles ont tendance a se regrouper dans le classement par ordre de codts
croissants et, par conséquent, a se concurrencer de prées. Il faudrait également se pencher sur
I’ opportunité de séparer la production du transport, pour supprimer les mécanismes qui
favorisent la discrimination en matiére d' accés au transport et réduire ceux qui encouragent
les producteurs a pratiquer le retrait de capacité dans le but d accroitre leur pouvoir de
marché.

» De nombreux observateurs ont souligné I’'importance qu’il y a a accroitre I’ élasticité de la
demande. Dans les modéles simples de pouvoir de marché, le doublement de I’ élasticité de la
demande équivaut au doublement du nombre de concurrents actifs sur un marché. L’ élasticité
de la demande peut étre accrue par une plus grande participation des consommateurs sur les
marchés de I’ éectricité et I' utilisation plus répandue des compteurs horo-saisonniers. Sur
certains marchés de I'éectricité libéraisés, la participation des acheteurs n’était pas
envisageable — la demande était évaluée en tant que quantité fixe simple, insensible au prix.
Les acheteurs d éectricité devraient avoir la possibilité de faire des offres sur le pool de
I’électricité de facon & signaler leur intention de restreindre leur demande en période de
pointe.

e Enfin, lorsque le pouvoir de marché persiste sans gu’ on ne parvienne al’ affaiblir par d’ autres
politiques, il faut éudier la possibilité d'instituer des mesures de contréle du prix ou de la
guantité. Comme les conditions de I’ offre et de la demande fluctuent beaucoup a tout instant,
le contrble du prix de la production d'électricité et ardu, bien qu'il ne soit pas
nécessairement irréalisable. Parmi les approches possibles, citons la mise en place d'une
tarification de type «price cap » applicable aux prix demandés pendant les périodes de
pointe, ou I'imposition de limites d’ écart entre les prix demandés par |es différents groupes.

Le présent document comporte trois parties. La premiere partie passe en revue certains des
principes de mesure du pouvoir de marché sur les marchés souffrant de contraintes de capacité et examine
les principales caractéristiques des marchés de I’éectricité qui favorisent le pouvoir de marché. La
deuxieme partie s'intéresse davantage a la fagon dont le pouvoir de marché s exerce sur le marché de
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I’ électricité et formule plusieurs observations sur les conditions dans lesquelles il est susceptible de se
manifester, sur la fagcon dont il convient de le mesurer, de méme que sur ses effets. La troiséme partie
examine |es avantages et |es inconvénients des politiques visant & modérer le pouvoir de marché.!

Généralités: lathéorie du pouvoir de marché et les caractéristiques des marchésdel’ éectricité

Avant de sintéresser aux marchés de I'éectricité, il convient de passer en revue certains
principes de base qui régissent I’ évaluation et la mesure du pouvoir de marché, notamment sur les marchés
qui présentent des contraintes de capacité.

Examen de la théorie du pouvoir de marché

Une entreprise est réputée détenir un pouvoir de marché lorsqu’ ele peut, en réduisant sa
production ou en augmentant le prix minimum auquel elle est disposée a la vendre, accroitre ses bénéfices
en faisant monter le prix du marché. L’ entreprise qui ne peut pas influencer le prix du marché est preneuse
de prix. Une entreprise preneuse de prix continue de produire et de vendre sa production tant que le prix du
marché dépasse le colt margina de production de la derniére unité de production. Sur un marché ou tous
les producteurs sont des preneurs de prix (autrement dit, ol ne s exerce aucun pouvoir de marché), le colt
marginal de toutes |es entreprises présentes sur le marché est égal au prix du marché.?

C'est pourquoi I'ampleur de I’ écart entre le prix du marché et le colt marginal assumé par une
entreprise peut constituer un indicateur permettant de détecter et de mesurer le pouvoir de marché.
L’«indice de Lerner » est une mesure courante de I’ écart entre le prix et le colt margina. Il exprime
simplement la marge en pourcentage comprise dans le prix final par rapport au colt marginal — autrement
dit, en supposant un prix final P et un colt marginal c, I'indice de Lerner s établit comme suit :

P-c
P

On peut aisément montrer (voir annexe B) gque sur un marché ou les entreprises rivalisent en
guantité, lataille de la marge prix-codt (I'indice de Lerner) est obtenue par une mesure de la concentration
appel ée indice de Herfindahl-Hirschman, divisée par I’ élasticité de la demande. Autrement dit :

P-c IHH
_ = (1
P E @)

ou IHH est la somme des carrés des parts de marché des différentes entreprises qui rivalisent sur le marché

N
(IHH = 232 ou s est la part de marche de la ieme entreprise), £ |'éadticité de la courbe de la
i=1
demande au prix et a la quantité d'équilibre et ¢ une moyenne pondérée du colt marginal de chaque
producteur ala quantité d’ équilibre.

L’ éguation (1) met en évidence I'importance de I’ éasticité de la courbe de la demande pour la
détermination de |’ effet du pouvoir de marché sur le prix. Toutes choses égales par ailleurs, une réduction
de moitié de I’ dasticité de la demande ale méme effet que le doublement de la concentration sur le marché
(c'est-&-dire la réduction de moitié du nombre de concurrents). En supposant un degré constant de
concentration sur un marché, le pouvoir de marché est beaucoup plus grand sur les marchés ou I’ élagticité
de lademande est faible.
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On verra plus loin qu’ une des caractéristiques principales des marchés de production d’ éectricité
est que les différentes entreprises sont soumises a des contraintes de capacité. Par souci de simplicité,
supposons que chaque groupe assume un colt marginal constant pour tous les niveaux de production en
dessous de sa capacité. Defait, la courbe de colt marginal alaformed un « L » inversé.

La courbe de I’ offre sur le marché peut étre formée a partir des courbes de colt marginal des
différents groupes classés par ordre de colts marginaux croissants et |’ addition horizontale subséquente des
courbes de colt marginal. Ce calcul est illustré dans le diagramme ci-aprés.*

Lafigure 1 illustre une situation dans laquelle sont présents quatre groupes, le premier ayant un
colt marginal de 10 dollars le MW et une capacité de 100 MW, le deuxieme et le troisiéme un colt
marginal de 15 dollarsle MW et une capacité de 60 MW, et e quatriéme un colt margina de 30 dollars le
MW et une capacité de 80 MW. Cet « ordre de colts marginaux croissants » détermine la courbe de I’ offre
du secteur. Dans un marché parfaitement concurrentiel, le prix du marché se situerait al’intersection de la
courbe de la demande et de la courbe de I’ offre, comme I'illustre lafigure 1.

Figure 1: Demande et offre sur un marché ayant des contraintes de capacité

Prix, Courbe de la
co(t A demande
marginal

$30 ~ Courbe | de
I’ offre
$25

$15
$10

100 220 300 MW

On peut avoir recours a l'indice de Lerner pour mesurer le pouvoir de marché sur les marchés
ayant des contraintes de capacité, a une importante réserve prés. Sur un marché ou les entreprises ont des
contraintes de capacité, le prix du marché peut dépasser le colt marginal de n’importe quelle entreprise
donnée sans que | on observe pour autant un pouvoir de marché, lorsque toutes les entreprises présentes sur
le marché fonctionnent a pleine capacité et qu’ aucune autre entreprise dont le colt marginal est inférieur au
prix du marché n’entend accéder au marché. Cette situation est illustrée a la figure 1. Dans cette figure,
I"intersection de la courbe de la demande et de la courbe de I’ offre se situe a 25 dollars le MW, montant
supérieur au colt marginal assumé par toutes les entreprises actives sur le marché, sans que celan’ entraine
de pouvoir de marché.”

Fait important, comme on le verra ci-aprés, la relation entre I'indice de Lerner, I'éagticité et
I'indice de Herfindahl-Hirschman ne s applique plus sur des marchés présentant des contraintes de
capacité. Par conséquent, I’ utilisation de I'indice de Herfindahl-Hirschman pour ces marchés peut donner
des résultats trés trompeurs. La section suivante propose une autre fagon de mesurer la concentration qui
refléte avec précision le pouvoir de marché qui s exerce sur ce type de marchés.
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Nous utilisons dans le présent document |e modeéle de pouvoir de marché de Cournot (autrement
dit, nous supposons que les entreprises se concurrencent en quantité). Le modéle de Cournot nécessite un
calcul smple et donne des résultats justifiés intuitivement. 1l convient cependant de ne pas perdre de vue
gue le modéle de Cournot peut surévaluer ou sous-évaluer le degré réd de pouvoir de marché. La
surévaluation du pouvoir de marché s explique par le fait que le modéle de Cournot ne tient pas compte
des possibilités d’ entrée, et sa sous-évaluation, par celui qu'il fait abstraction d’un éventuel comportement
collusoire. En outre, sur la plupart des marchés de gros de I’ éectricité, les entreprises ne font pas des
encheres sur des quantités spécifiques mais sur une fonction d offre compléte — ¢’ est-a-dire sur la quantité
gu' elles sont disposées a fournir pour chaque prix. Un équilibre des fonctions d offre aboutit & une
évaluation du pouvoir de marché inférieure a celle d un équilibre de Cournot. De fait, il semble qu'un
équilibre de la fonction d'offre aboutisse a une concurrence au sens de Bertrand lorsqu’'il y a une
importante capacité excédentaire sur le marché, et a une concurrence a la Cournot lorsgue la capacité
excédentaire est limitée. L’ encadré qui suit examine les avantages et les inconvénients d’un équilibre a la
Cournot et d' un équilibre de lafonction d' offre.

Concurrence selon la fonction d’ offre et concurrence ala Cour not

« Laconcurrence ala Cournot ne rend pas entiérement compte des options qui s’ offrent aux entreprises sur un marché
de I électricité. Les producteurs ne sont pas obligés de faire des enchéres sur les quantités sur un marché spot mais
sont, en fait, libres de faire des encheres sur n'importe quelle courbe d'offre, les enchéres sur les quantités
correspondant au cas particulier d’une courbe d'offre verticale. Cependant, |'évaluation de I’ équilibre statique de
Cournot sur le marché de I’ é ectricité ne donne qu’ une indication approximative du comportement concurrentiel si les
entreprises font face a une faible incertitude de la demande. En I"absence d'incertitude, on observe que parmi les
nombreux équilibres de Nash possibles, celui produit par les enchéres sur les quantités (stratégie de Cournot) est le
plus rentable. Par conséquent, en |’ absence d'incertitude et si I’ on dispose d’information sur les co(ts, I’ évaluation de
la marge prix-colt selon le modéle de Cournot pourrait remplacer un indice structurel comme celui de Herfindahl-
Hirschman.

Il en va autrement sur un marché oul la demande est incertaine. Un producteur y est confronté a de nombreux niveaux
possibles de demande, méme lorsqu’il connait les niveaux de production de son concurrent. Les entreprises
s engagent alors dans une concurrence axée sur la courbe de I' offre. Ce probléme a été analysé par Klemperer et
Meyer (1989) dans un contexte général. Dans le cas d'une concurrence axée sur la courbe de I’ offre, il est rentable
pour les entreprises de s éloigner de I'équilibre de Cournot pour aller vers un équilibre de Nash, qui se définit en
terme de courbes d'offre ascendantes (mais non verticales). Les fournisseurs ne font pas des enchéres sur des
quantités simples comme le spécifie le modéle de Cournot. On aboutit alors a des marges prix-co(t inférieures a
celles que I’ on obtient dans une concurrence a la Cournot. L’introduction de I'incertitude de la demande atténue par
conséquent |es effets du pouvoir de marché.®

«Le modéle de la fonction d'offre (...) présente certaines faiblesses qui pourraient limiter son utilité lorsqu’il est
appliqué a certains marchés de I’ électricité. Sur certains marchés, les échanges ne s effectuent pas exclusivement ni
méme principalement par le biais d’un processus d’enchéres portant sur la fonction d offre. L’échange bilatéral de
quantités spécifiées est répandu dans de nombreux marchés restructurés a I’ échelle mondiale, comme les marchés a
terme et différentes formes de marchés spot. (...) L’approche selon la fonction d offre ne convient pas non plus aux
marchés sur lesquels la capacité d’ une frange concurrentielle peut étre limitée par des contraintes de production ou de
transport. Globalement, I'approche selon la fonction d'offre réalise une meilleure approximation d'un aspect
important de nombreux marchés de I’ électricité que I'approche de Cournot mais n'est pas aussi souple que cette
derniére pour ce qui est d'incorporer d autres aspects institutionnels de ces marchés. L’ approche selon la fonction
d’ offre produit enfin des équilibres multiples dont la diversité augmente lorsque diminue I’ incertitude de la demande.
L’ équilibre de Cournot représente une borne supérieure des équilibres selon la fonction d’ offre, est en général plus
facile a calculer, et constitue peut-étre, a cet égard, le meilleur moyen de mesurer |’ existence potentielle d’ un pouvoir
de marché. »’
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Caractéristiques des marchés de I’ électricité qui facilitent I’ exercice d’ un pouvoir de marché

On a vu qu'une entreprise est a méme d exercer un pouvoir de marché lorsqu’elle peut, en
augmentant son prix ou en diminuant la quantité de son produit, influencer le prix du marché. Sur la
plupart des marchés, la capacité qu’a une entreprise d’ augmenter son prix ou de diminuer sa production
d’un service particulier aun lieu et a un moment donné est limitée par :

@

(b)

(©

la réaction des consommateurs, qui peuvent réduire leur consommation du service en
guestion ou modifier les moments et les lieux de consommation, ou consommer d’ autres
Services;

la réaction d autres entreprises dga présentes sur le marché, qui peuvent accroitre leur
propre production & la suite de I’augmentation du prix ou de la réduction de la production
d’ une autre entreprise ;

la réaction d autres entreprises qui ne produisent pas encore sur le marché et qui y entrent a
la suite d’'une augmentation du prix ou d’une diminution de la production d une entreprise
existante.

Chacune des contraintes énumérées ci-dessus a un effet limité sur le marché de I’ électricité pour
les raisons suivantes :

Premierement, le stockage de I’ électricité colte cher. « Les techniques de stockage — par
exemple, par pompage d'eau en amont afin de congtituer des réserves dénergie
hydroé ectrique ou sur des batteries — sont trés peu efficaces »8. Etant donné que I’ électricité
ne peut étre stockée facilement, il existe un marché distinct pour chaque moment de livraison.
Le prix des marchandises qui peuvent étre stockées a tendance a s uniformiser avec le temps
étant donné que les entrepreneurs les achétent lorsque le prix est bas et les revendent lorsque
le prix est élevé. Comme |’ dectricité ne peut étre stockée, les marchés de I’ électricité ont
tendance a étre plus instables que d’ autres marchés de ressources énergétiques, par exemple
ceux de I'essence. Nous verrons que méme s'il existe une vive concurrence entre les
producteurs a certains moments, la concurrence est parfois considérablement limitée
(notamment pendant |es périodes de forte consommation).

Deuxiemement, le transport de I’ électricité colte cher par moments — en particulier lorsque le
réseau de transport est congestionné. Dans ce cas, les marchés de la production sont séparés
géographiquement, ce qui réduit le nombre de concurrents potentiels et peut accroitre le
pouvoir de marché. En outre, le degré de congestion est a la fois fonction du niveau de la
demande et des décisions stratégiques prises par |es entreprises de production elles-mémes.

Troisémement, |'élagticité de la demande d électricité est trées faible. Tres peu de
consommateurs paient un prix correspondant aux variations du prix du marché du « pool » ou
de la «bourse » de I'dectricité. Par conséquent, la chute de la demande qui résulte d’'une
augmentation du prix du marché est négligeable. « La plupart des consommateurs finals
d éectricité ne disposent pour ains dire d aucun moyen technique d observer les prix en
temps réel et encore moins d'y réagir. La demande est pratiquement inélastique a court
terme ».9 On a vu que I'indlasticité de la demande facilite beaucoup I’ exercice d'un pouvoir
de marché en limitant la réduction de la demande des consommateurs a la suite d’ une hausse
de prix.

91



DAFFE/COMP(2003)14

» Quatriémement, les producteurs font face & des contraintes de production évidentes. « Les
groupes ont de fortes contraintes de capacité qui font augmenter considérablement le colt
marginal au-dela d'un certain seuil de production ».10 Si les autres entreprises présentes sur
le marché souffrent de contraintes de capacité, elles sont incapables d augmenter leur
production ala suite d’ une hausse de prix — le pouvoir de marché des entreprises restantes qui
n’ont pas de contraintes peut donc étre substantiel.

e Cinquiemement, I’ dectricité est un bien homogéne vendu dans le cadre d’ enchéres répétées
sur des marchés comportant un nombre limité d’ acteurs qui connaissent les colits assumeés par
leurs partenaires et peuvent apprendre rapidement aréagir au comportement des autres, ce qui
facilite les pratiques collusives.

En outre, il se peut que des caractéristiques particulieres du mode d’ organisation des marchés de
I’ électricité contribuent a faciliter davantage le pouvoir de marché, comme c'est le cas, par exemple, des
marchés ou se négocient des primes de capacité ou une capacité de production de réserve. Ces marchés
peuvent eux-mémes se préter aux manipulations stratégiques des entreprises qui y sont présentes.™

Borenstein et Bushnell résument comme suit les caractéristiques des marchés de I’ électricité :

«Sur la plupart des marchés, il existe d'autres contraintes qui empéchent une entreprise donnée
représentant un assez faible pourcentage de la production de procéder a des hausses de prix
substantielles. Si le produit peut étre stocké, les acheteurs, ou les intermédiaires qui le commercialisent,
peuvent le stocker pour ére moins vulnérables aux hausses de prix. Si les consommateurs finals
recoivent des informations sur les prix avant d acheter, leur hésitation a payer des prix excessifs
dissuade le vendeur de pratiquer de tels prix. S 1" offre est dastique, I’ entreprise qui demande un prix
élevé pour sa production provoque simplement un déplacement de part de marché vers un autre
fournisseur. Chacune de ces caractéristiques est beaucoup moins présente sur les marchés du secteur
électrigue que sur ceux de la plupart des autres secteurs. Les entreprises qui détiennent des parts de
marché, s modestes soient-elles, sont par conséquent davantage en mesure d’exercer un pouvoir de
marché dans ce secteur que dans la plupart des autres secteurs ».'

Observations sur le pouvoir de marché sur lesmarchés dela production d’ électricité

Examinons de facon plus détaillée comment le pouvoir de marché nait sur les marchés de
I’ électricité, son impact ainsi que la fagcon dont il doit é&re mesuré. Pour smplifier, prenons le cas d' un
marché de |’ électricité en faisant abstraction de la composante transport — et supposons que latotalité de la
production et de la consommation interviennent au méme endroit. Nous pourrons de la sorte nous attacher
exclusivement aux effets des contraintes de capacité sur les producteurs. Nous réintroduirons ensuite la
composante transport afin d’ étudier I’ effet des contraintes de transport.

Nous avons vu que les prédictions des model es économiques en ce qui atrait au degré de pouvoir
de marché qui se manifeste sur les marchés de gros de |’ électricité sont liées a la nature de |'interaction
stratégique qui existe entre les entreprises productrices. On peut toutefois faire valoir que, du moins en
période de pointe, une certaine forme de pouvoir de marché doit exister, quel que soit le type de
concurrence que se livrent les producteurs.

Prenons I’exemple d’'un marché sur lequel la production est soumise & des contraintes de
capacité, ou la demande d’ électricité n’est pas éastique, et ou le niveau de la demande est suffisamment
élevé pour faire en sorte que si un producteur cesse de produire, les autres producteurs ne peuvent
compenser eux-mémes la production manquante. Si I'inélasticité de la demande est suffisante, un
producteur, s petite que soit sataille, pourrait hausser significativement le prix du marché en réduisant sa
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production. De fait, s la demande est parfaitement inélastique, cette entreprise pourrait facturer le prix de
son choix. Borenstein et Bushnell résument cet argument intuitif comme suit :

« Imaginez un pénible aprés-midi d’ été ou latempérature et I’ humidité ont atteint des niveaux record et
ou presque toutes les centrales du réseau doivent tourner afin de répondre a la demande extraordinaire
d’ électricité nécessaire pour faire fonctionner les appareils de climatisation. Si le réseau n"aqu’un faible
pourcentage de marge de capacité de production de réserve et qu'un producteur fournit plus qu’'un
faible pourcentage de la production totale, ce producteur joue un réle essentiel dans la satisfaction de la
demande. Autrement dit, il peut demander un prix trés élevé pour livrer I'dectricité... et les
consommateurs paieront ce prix. » 2

Cela n'implique pas pour autant que le degré de pouvoir de marché augmente avec la demande.
L’augmentation du degré de pouvoir de marché, en période de pointe, dépend de la nature de la
concurrence entre les entreprises. Si elles se concurrencent en quantité (¢’ est-a-dire ala Cournot), quel que
soit le nombre de producteurs identiques, et en supposant une éasticité constante de la demande, le
pouvoir de marché est constant, peu importe le niveau de la demande, méme lorsgue la quasi-totaité de la
capacité du marché est épuisée.

C'est ce que démontre I'éguation (1). Sur un marché comportant des producteurs de taille
identique, le niveau de production est le méme pour tous les producteurs. Tous ces producteurs sont donc
soit soumis & des contraintes, soit exempts de contraintes. Tant que dure I’ absence de contraintes, le degré
de pouvoir de marché est obtenu a I’aide de I'équation (1). Lorsgue tous les producteurs atteignent le
méme niveau de production, I'indice de Herfindahl-Hirschman (IHH) est la réciproque exacte du nombre
d’ entreprises, de sorte que le pouvoir de marché est égal a IHH /£ =1/n¢&, peu importe le niveau de la
demande.

L’ annexe B montre que ce résultat est vrai méme lorsgue les entreprises ne sont pas de taille
identique — tant que I’ éadticité de la demande demeure constante et que les entreprises n’ont pas de
contrainte de capacité, |’ augmentation de la demande est sans effet sur le prix.

Par ailleurs, si les producteurs ne sont pas de méme taille (et se concurrencent a la Cournot), le
pouvoir de marché augmente avec la demande. Plus la demande augmente, plus le nombre de producteurs
gui fonctionnent a pleine capacité croit, et moins ceux-ci sont en mesure de discipliner les autres acteurs du
marché. Au point limite, il ne restera qu’un seul producteur (le plus gros). Ce dernier producteur sans
contrainte détient un monopole effectif sur la demande résiduelle sur le marché. Le FTC des Etats-Unis
résume ce cas defigure :

« Comment la participation de fournisseurs qui ne représentent qu’ une petite fraction de la capacité
peut-elle affecter le prix du marché de I'éectricité ? Cela tient & la maniére dont s effectue le
dispatching des centrales électriques. Les centrales é ectriques ont en général des fonctions de colts tres
uniformes jusqu'a ce qu'elles atteignent leur pleine capacité. Elles fonctionnent par conséguent au
maximum de leur capacité si elles sont économiquement en mesure de le faire au prix courant. Sinon,
elles tournent au raenti. Par conséquent, la plupart des centrales électriques qui produisent de
I"éectricité, pendant une période donnée, ne sont pour ainsi dire pas en mesure d' accroitre leur
production et de contrebalancer un comportement anticoncurrentiel ».**

C'est ce qu'illustre le diagramme suivant : il s agit d’un marché dont la courbe de la demande a
une élasticité constante égale a 0.2. On compte 51 producteurs ayant tous un codt marginal identique de 10
dollars le MW. Sur ce nombre, 50 sont de petits producteurs ayant une capacité totale de 20 MW. Le
cinquante et unieme producteur est un gros producteur et a une capacité de production de 500 MW.
(Supposons gue ce producteur est né de fusions antérieures effectuées par 25 petits producteurs). Ces
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producteurs sont réputés se concurrencer en quantité produite (autrement dit, on recherchera I’ équilibre
classique de Cournot.)

Lafigure 2 illustre le profil d’ évolution du prix du marché a mesure que la demande augmente.
Lorsque les niveaux de la demande sont bas, les petits producteurs n’ ont pas de contraintes de capacité et le
prix reste voisin du prix du marché efficace, soit 10 dollars le MW. Lorsque la demande (en supposant que
le prix soit de 10 dollars le MW) dépasse les 1000 unités, les petits producteurs ont une contrainte de
capacité et le gros producteur détient un monopole effectif sur la demande résiduelle. Ce producteur
n’accroit pas sa production aussi rapidement que la demande augmente, ce qui conduit & une hausse du
prix du marché. Notons que sur un marché parfaitement concurrentiel, une demande supérieure a 1500
MW, lorsgue le prix est de 10 dollars le MW, entrainerait des contraintes p