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Preface

At the meeting between the Nordic competition authorities in Iceland 12 — 13 September 2002 it
was decided to establish a working group on the power market.

The mandate of the working group:

The power markets in the Nordic countries have gone through major changes during the last
decade: competition has been introduced and the national markets have been integrated.

These processes have been successful but also brought new challenges for a suitable regulation
of the market. Competition in the wholesale market for electric power takes place in the Nordic
area, while competition policies are national. This raises the issue of an improved
co-ordination of competition policy among the Nordic countries.

Against this background the Nordic competition authorities decided at the meeting 13
September to establish a working group. The working group shall

* identify common Nordic competition issues in the market for electric power,

 consider actions to handle obstacles to competition,

» consider suggestions to amend regulations in order to improve competition,

* suggest co-operation solutions to improve the effectiveness of competition law enforcement.

The working group shall also consider obstacles to competition as a consequence of the
integration of actors between different levels of the power market.

The working group shall take a broad view on competition policy, which means that it might be
necessary to look at adjacent regulations of importance for the functioning of the markets, as
for instance regulation of the electricity grids.

The report of the working group shall be concluded by 1 June 2003 and shall be presented at
the next meeting of the Nordic competition authorities in the autumn 2003.

The members of the working group have been:

Lasse Ekeberg, the Norwegian Competition Authority (head)
Lasse Sundahl, the Danish Competition Authority

Marie Rompodtti, the Swedish Competition Authority

Ove Skaug Halsos, the Norwegian Competition Authority
Per Kristian Bryng, the Norwegian Competition Authority

The working group has met four times:
Odlo 30 October 2002
Stockholm 20 January 2003
Copenhagen 14 March 2003

Odlo 2 — 3 June 2003

The report is organised in line with atypical competition analysis. In chapter 1 we give a genera
description of the Nordic power market. In chapter 2 the relevant markets are defined. Market
concentration in the various relevant markets is calculated in chapter 3. In chapter 4 we discuss
market power and its effects. Chapter 5 contains a market simulation modelling. Chapter 6



presents the legal framework and the scope for co-operation on cross-border mergers. Finally,
chapter 7 contains our conclusions and recommendations.

We would like to thank all those who have contributed with helpful comments and other inputs to
the report. In particular, we wish to thank the Danish system operator Eltra for the model
simulations used in chapter 5.



SUMMARY

Conclusions and Recommendations

The Nordic Working Group has examined
market power in the Nordic power market with
aview to suggest measures to increase compe-
tition and improve co-operation on national
competition policy enforcement.

The Working Group’s opinion is that the
deregulation of the Nordic electricity sector
has been largely successful. However, some
obstacles to competition remain:

» Bottlenecksin the grids divide the Nordic
region into shifting constellations of rele-
vant geographic markets.

» Market concentration figures in these geo-
graphic markets are very high.

» The high market concentration figures are
partly due to cross-ownership and jointly
owned production plants.

 Inflexibility of the production plants and
capacity constraints on production enhances
market power. Even a small firm can exert
market power.

» Demand for electricity isvery inelastic.

» Practises with negative effects on compe-
tition may have ripple effects all over the
Nordic region.

* There are high barriers to entry.

The Working Group would like to draw atten-
tion to the following actions which could be
used to promote competition:

» Mergersleading to increased market con-
centration must be carefully reviewed.

» Thereasons for concern are more predomi-
nant regarding mergers between companies
having flexible production technologies than
between mergers involving inflexible tech-
nologies.

» One or two mgjor producers dominate all
national markets. The large extent of
cross-ownership is an obstacle to well-
functioning markets. Authorities should
consider if and how more procompetitive
company and ownership structures could be
created.

» Transmission system operators should
endeavour to increase the effective capacity

utilisation of the transmission grids.

» Transmission system operators should pay
due attention to competition considerations
in investment analyses of new transmission
capacity.

* Increased transmission capacity will usually
reduce the scope for exerting market power.
However, increases in transmission capacity
will not fully eliminate market power.

In order to improve co-operation on competi-
tion policy enforcement in the Nordic region,
the Working Group would like to point out:

» Although there are separate regional geo-
graphic markets the effects of many mergers
and anticompetitive business practises are
inter-Nordic.

» Market power being exerted in one region
may have detrimental effectsin all parts of
the market.

* When national competition authorities han-
dle mergers and anticompetitive business
practises there is arisk that the overall
effects will not be taken into consideration.

* Inthe power market the opportunity for
exchanging information under the Nordic
agreement on exchange of information will
be of particular importance.

» The procedures should be implemented that
will enable involvement of the Nordic natio-
nal competition authorities in the handling
of cases with effects in more than one coun-
try.

» Aninter-Nordic working group should be
established in order to exchange views and
promote harmonisation of the analytical
framework.

» The Nordic group should not be a closed
forum but invite other European competi-
tion authorities to participate when relevant.

» Information exchange between Nord Pool,
Nordic energy agencies, financial authori-
ties and competition authorities should be
strengthened.

The Nordic Electricity Sector

Since the beginning of the 90ties the Nordic
countries have reformed their electricity sec-
tors. Norway, Sweden, Denmark and Finland
now have access to a common wholesale
power market.



Generation of electricity in the four countries
in 2001:

Country Production (TWh)  Share
Sweden 158 41%
Norway 122 31%
Finland 72 19%
Denmark 36 9%
Total 388 100%

Hydropower generation totalled 213 TWh in
2001 (equalling 55% of total generation).
Nuclear power totalled 91 TWh (24%), con-
ventional thermal power 79 TWh (20%) and
wind power 5 TWh (1%).

In Norway production of electricity is based on
hydropower (99%), in Denmark on conven-
tional thermal power (88%). Electricity genera-
tion in Sweden is based on hydropower (50%)
and nuclear power (44%), in Finland on ther-
mal power (50%) and nuclear power (31%).

Power trade between the Nordic countries
makes use of the advantages to be gained from
interconnecting hydropower and thermal power
systems. It is expensive to build thermal power
plants to meet short-term peaks in demand, and
it is both time-consuming and costly to adjust
production up and down in existing thermal
power plants. Electricity generation in
hydropower plants can be adjusted up and
down rapidly and at low costs to meet short-
term fluctuations in consumption or unexpect-
ed changes in power supplies. Thus, trade
reduces the need for costly adjustment of ther-
mal plants.

In hydropower plants the limiting factor is the
inflow of water and the amount of water in the
magazines. The pattern of demand for electrici-
ty, and thus the amount that must be generated,
is generally the reverse of the fluctuations in
inflow. When the inflow is high, production is
often low, and vice versa. A system based
entirely on hydropower production would have
to rely on the ability to store water in the reser-
voirs. Trade reduces the need to invest in
multi-annual water reservaoirs.

The creation of an integrated Nordic market is
also advantageous to competition. The reason
is that the largest national producers have most
of their production capacities located in their
home country. In such a situation an enlarge-
ment of the market means an increase in the
number of competitors and reduced market
concentration.

Electricity prices are determined by supply and
demand in the Nordic market. Nord Pool — the
Nordic Power Exchange — is the most impor-
tant marketplace for sales and purchases of
electricity in the Nordic region. Being estab-
lished in 1996 Nord Pool was the first multi-
national power exchange in the world.

Nord Pool operates the following market-

places:

» A spot market for physical contracts, Elspot

* Afinancia derivatives market — futures and
option contracts

» Clearing services for contracts traded in
OTC bilatera contracts

Defining the mar ket

The power market can be divided into severa
sub-markets. This report focuses on the whole-
sale market for physical delivery of electricity.

There are no close substitutes for electricity. In
the short run (on an hourly basis) demand is
very inglastic. Also in the longer run — during a
season or some months —the price sensitivity of
demand is low. We therefore ascertain that
wholesale of electricity is a separate product
market.

An important characteristic of the power mar-
ket is the lack of opportunity to store the prod-
uct. Electricity must be consumed in the same
instant it is produced. The substitutability
between different time periods is also restrict-
ed. The lack of possibilities for consumers to
store electricity and the limited substitution
between time periods implies that the relevant
geographic market must be distinguished by
the time at which the electricity is delivered.

In periods where there are no congestionsin
the inter-Nordic transmission network (no bot-
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tlenecks), the relevant geographic market is
delineated to the Nordic region (Norway,
Sweden, Finland, Denmark). Bottlenecks sepa-
rate the market geographically. The separate
relevant geographic markets can vary from one
hour to the next. The Nord Pool Elspot price
areas (Sweden, Finland, Southern Norway,
Middle/Norther Norway, Western Denmark
and Eastern Denmark) may correspond to the
relevant geographic markets.

The distribution of price areas within the
Nordic area and the frequency with which they
occur varies from year to year primarily due to
variations in weather conditions. We have cal-
culated the frequency of different constellations
of Elspot price areas that occurred in 2001.

The table below shows the most encountered
constellations of price areas in 2001.

The Nordic region 51.8%
Denmark West 19.1%
Norway Middle/Norway North 18.5%
Norway South 8.9%
Norway Middle 8.2%
Denmark West/Norway South 6.3%
Denmark East 5.4%
Norway North 5.3%
Finland, Denmark East, Sweden 5.3%

The integrated Nordic region is the most fre-
guent price area. It occurred in 52% of the time
in 2001. Note however, that in 2002 the per-
centage was 35% hour. It also means that half
of the time or more the relevant geographic
market is narrower than the Nordic region.

Market Concentration

Traditionally, market concentration has played
an important role in competition policy analy-
sis. The more concentrated a market is, the
more likely it is that the market actors can
utilize market power, either unilaterally or
collectively. By assessing market structure (for

instance market concentration) one can deduce
probable market conduct and the market per-
formance (the so-called SCP paradigm).

A well-known concentration index is the
Herfindahl-Hirschman Index (HHI). The HHI
is defined as the sum of the squares of market
shares of al the firmsin the relevant market.
The HHI will vary between O (an atomistic
market) and 10 000 (monopoly) if market
shares are measured in percentages.

In the oligopoly Cournot-Nash model, in which
firms compete on quantities, there is a direct
relationship between market concentration — as
measured by the HHI — and market power — as
measured by the Lerner index (L), which isthe
difference between the market price and the
marginal cost relative to the market price.

Cross-ownership denotes the situation where
an investor owns shares in two or more compa-
nies in the same market, either in the form of
direct ownership interests in several companies
or by indirect ownership. In the latter case
companies in the same market owns sharesin
each other.

An investor is supposed to maximise the value
of his portfolio of sharesin companiesin the
same market. Increased price of a product of
one company will generate increased demand
for the products of the other companies in the
market. Therefore, cross-ownership means
higher incentives for the investor to increase
prices. It is possible to derive an incentives
adjusted concentration index (HHIi).

Cross-ownership might also give the owner
some degree of control over the firms and abil-

HHI | HHI' | HHI*®
Finland 1766 | 2037 | 3005
Norway 1634 | 1980 | 3325
Sweden 2893 | 2923 | 2988
Denmark* 4844 | 4844 | 4844
The Nordic Market | 892 | 989 | 1138

1 Calculating the various HHIs for the Danish markets does not give a fully realistic indication of the extent of market power, confer chapter 3.6.
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ity to co-ordinate their behaviour in the market.
It is possible to derive an incentive and control
adjusted concentration index (HHIic).

The working group has calculated the HHI and
the HHIic in certain candidate relevant mar-
kets, confer the table below:

According to the unadjusted HHI the national
Nordic markets seem to be moderately concen-
trated, with the notable exception of Sweden
and Denmark. However, taking the full effects
of cross-ownership into account all four
national markets are highly concentrated. It
should also be emphasised that even the inte-
grated Nordic electricity market is a moderate-
ly concentrated market, when the full effects of
cross-ownership is being taken into account.

Hydropower plants in Norway and nuclear
power plants in Sweden are jointly owned by
two or more producers. Such joint ownership
concerns a large part of total electricity pro-
duction. Joint ownership concerns all nuclear
power plantsin Sweden, i.e. approximately 44
per cent of total production in Sweden. To our
knowledge the situation is similar in Finland,
but we have not been able to ascertain this
information. Joint ownership of Norwegian
hydropower production plants concerns
approximately 30 per cent of total electricity
production in Norway.

Taking into account the effects of joint owner-

ship we find:

» TheHHlIicin Sweden isincreased from
2988 to 3169.

* TheHHIlicin Norway isincreased from
3325 to 3644.

Market power and its effects

The residual demand curve for a producer
determines what quantity and what price will
be most profitable. The residual demand is
given by total market demand less the supply
of the other producers at each price level. It
shows the relationship between the price the
producer chooses and the quantity the producer
sells.

The following factors make the residual
demand of a producer less price elastic:

Inelastic market demand,

» lack of flexible production technologies,

» production capacity of competitorsis con-
strained,

* bottlenecks (capacity constraints in the
grids),

» weak competition between the producers.

Thefirst of these factors concerns the elasticity
of market demand. The other factors concern
the elasticity of the rest supply.

The price sensitivity of the market demand for
electric power is small in the short term (on an
hourly basis). Thisis partly due to consumers
not being informed of or charged for short-
term price variations, partly because substitu-
tion possibilities are limited.

Production plants with flexible production tech-
nology are hydropower plantsin Norway and
Sweden and condensing power stationsin
Denmark and Finland (and to some degreein
Sweden). Firms with inflexible production tech-
nologies will not be able to expand production
to hinder exertion of market power. Therefore,
amerger between two producers with flexible
production technologies is worse than a merger
between one with flexible and one with inflexi-
ble production technologies, which again is
worse than a merger between two producers
with inflexible production technologies.

When afirm operates at maximum capacity it
will not be able to increase production as a
response to an increase in market price. Again
the firm would have inflexible production, not
because of its production technology as above,
but because it is operating at a maximum pro-
duction scale. If al competitors operate at their
capacity levels, the remaining producer will in
fact operate as a monopolist towards its residual
demand. The closer the market is to full capaci-
ty utilisation, the lessrisky it isfor a producer to
increase price, since there are fewer suppliers
with a possibility to increase production.

Bottlenecks will prevent increased sales from a
producer outside the relevant geographic mar-
ket. Thus, bottlenecks will reduce the number
of competing actors and lower the elasticity of
the residual demand.



Finally, the elasticity of the residual demand
also depends on the strategic behaviour of the
competitors. Even if competitors are able to
increase production as a response to an
increase in market price, they might not be
willing to do so. If competitors lack incentives
to compete, it will be possible to exert some
degree of market power.

There are certain features of the electricity
power market, which makes it prone to collec-
tive dominance: Priceisinelastic. Electricity is
a homogeneous product with particularly trans-
parent prices in the spot market. The market
actors meet daily on the spot market. Other
features indicate that collective market domi-
nance may be less likely: Asymmetrical market
shares may be an indication of conflicting
interests between the producers.

Exertion of market power will partly increase
the general price level and partly prolong price
differences where such price differences would
otherwise not have existed. These price effects
may give rise to severa types of efficiency
losses, in both the short and the long run.

Market modelling

Due to various analytical challengesin compe-
tition analysis as such and competition analysis
in the electricity sector in particular, modelling
of markets and firm behaviour can be a useful
tool. A market simulation model can be utilised
to study the effects of for instance a merger on
the Nordic market.

We present results stemming from two model
simulations of week 3 in 2005 done by the
Danish system operator Eltra on request from
the Working Group. The first model simula-
tion studies the incentives of Nordic genera-
tors to exercise market power and the effects
on the Nordic market. The second simulation
studies the effects on the Nordic market of an
inter-Nordic merger. In the simulation a
Norwegian and a Finnish generator are
merged.

The model simulation shows at least two dif-
ferent examples of how to exercise market
power.
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Firstly, generators having market power pre-
vent prices from falling below the level in the
neighbouring countries during early morning
hours. According to the model results, the
immediate reallocation of wealth if this partic-
ular form of market manipulation happens five
nights a week for five hours in three winter
months the Danish and Finnish consumers
loose DKK 56 Mio. each year.

Furthermore, the behaviour leads to an
efficiency loss (in a partial static analysis)
since more expensive generation in Sweden is
substituted for cheaper generation in Finland.
Whereas the increase in prices aters the allo-
cation of wealth, the increase in Swedish gene-
ration reflects areal economic loss. Relatively
inefficient production plants produce electricity
when more efficient plants still have spare

capacity.

Secondly, market power can be exerted during
peak load hours in the middle of the day. The
general price level in the Nordic countriesis
increased by approx. DKK 100 per MWh due
to market power lowering the overall consump-
tion. If this kind of market manipulation hap-
pens twice aweek every second week the smu-
lation shows that the total loss for Nordic con-
sumers would amount to DKK 330 Mio. a year.

The simulation also shows that it is possible to
exert market power during weekends.

From the smulation of an inter-Nordic merger
between a Norwegian and a Finnish generator
one important insight emerge: Such a merger
can have effects on the entire Nordic system.
Due to the merger the price level in peak load
hoursisincreased in all Nordic areas. In low
demand hours there seems to be no effect on
the market. If this price manipulation due to
the merger happens five times aweek for
seven hours in three months the yearly transfer
of wealth compared to the alternative market
power scenario amounts to approximately
DKK 1,6 billions. Compared to a scenario with
free competition the transfer of wealth is
approximately DKK 4,5 billions.

All firms gain from exercising market power.
Without the merger the two Danish generators



gain the most. The simulation of the merger
shows that al the non-merging firms gain rela-
tively more than do the merging firms. The
fact that the non-participating firms receive the
largest increases in profits due to the merger is
not surprising. As can be expected the merging
firms reduce output in order to increase prices.
The other firms profit from the higher price
and do not have to reduce output.

The Legal Framework and the Scope for
Increased Co-operation

A comparison of the merger legislationsin the
four Nordic countries shows that there are both
substantive and procedural divergences facing
the Nordic enforcement agencies. Norway, for
example, is the only Nordic country to apply
the substantive test of "substantial lessening of
competition”, while Sweden, Denmark and
Finland apply a"dominance test".

Differences in national competition legislation
could potentially lead to some enforcement
problems. On a procedural matter the subject
of different timetables of which the enforce-
ment agencies must uphold could also be trou-
blesome. These differences are however not
impossible to overcome. An increased harmon-
isation of the procedural rules would, however,
help make co-operation between the enforce-
ment agencies easier. It would thus be of inter-
est for the competition agencies concerned to
promote such a harmonisation.

The different substantive tests used by the
competition authorities may risk causing
diverging results in merger analysis. However,
the key question for any competition authority
regardless of the substantive test used is
whether or not the merging companies will
achieve or strengthen their ability to exert mar-
ket power after the merger. It is desirable for
the competition authorities to work towards a
harmonised analytical framework. Such har-
monisation would have to be consistent with
the competition policy of the European Union.

Discussions between the competition authori-
ties involved are a welcome device in many
cases for national agencies. In the context of
cases dealing with cross-border mergers they

would provide a flexible instrument for the
effective and non-bureaucratic exchange of
views and ideas. However, such discussions
will be insufficient if it is of importance for an
agency to get access to confidential informa-
tion held by other agencies.

Information sharing is very important when
seeking a more effective regime for co-opera-
tion between the Nordic countries regarding
cross-border competition cases. The focus here
is on the sharing of confidential information. It
would be extremely difficult for a competition
authority to assess a merger without access to
thiskind of information. The ability to
exchange such confidential information
between the competition agencies concerned is
of great importance when creating a fruitful
climate for co-operation regarding cross-border
mergers.

The foundations set up in the Agreement
between Denmark, Iceland, Norway and
Sweden on co-operation in competition cases
(the Nordic agreement) represents a good plat-
form for co-operation regarding cross-border
competition cases. The market players on the
Nordic power market can probably be expected
to attempt further integrations in the near
future, and the Nordic agencies would benefit
from being able to co-operate with each other
in response to such efforts on the part of the
market players.

The advantage of the current agreement is the
mere fact that it opens for the exchange of con-
fidential information. One shortcoming of the
agreement is that Finland has not entered the
agreement. Another disadvantage is that it does
not open up for the possibility of gathering
information from undertakings on the request
by another enforcement agency.

The ability to exchange confidential informa-
tion does not seem to be fully satisfactory for
the purpose of co-operation in the case of
cross-border mergers in the power market. As
laid out above in this chapter, thereis arisk for
diverging results when applying the national
legislation regarding cross-border mergers.
This risk would be lowered with increased har-
monisation of the analytical framework.
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1. THE NORDIC ELECTRICITY SECTOR?

1.1 The Reform of the Nordic Electricity
Sector

In 1989-90 England and Wales were the first in
Europe to liberalise their electricity markets.
Since then, all the Nordic countries apart from
|celand have introduced market-based power
trading.

The development of a common Nordic power
market started out with the Norwegian 1990
Energy Act. The Act, which entered into force
on 1 January 1991, reformed the electricity
sector of Norway dramatically by moving from
heavy regulation to liberalisation.

The objectives of the regulatory reform were,

among others, to

» smooth out artificial price differences
between different areas and different con-
sumers,

* improve consumers utilisation of electric
power,

* increase efficiency in both production and
distribution of electric power,

 secure efficient building of new production
capacity, in the right scale and order.

Prior to the reform there were substantial dif-
ferences between the power prices in different
regions. In 1989 the highest price was two
and a half times as high as the lowest at the
same time. Such differences could lead to
undesirable decisions concerning investments
in new production capacity. In high-price
areas expensive projects could be effectuated
while cheaper projects were rejected in low-
price areas.

It was generally held that both the total volume
of investments in production capacity and the
ranking of the various projects were not effi-

2 This chapter is based on different sources, foremost:
¢ Nordel Annual Report (2001)

« The Swedish Energy Agency (2002)

¢ Ministry of Petroleum and Energy (2002)

e SOU 2002:7

« OECD (2002)
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cient. There was a built-in tendency in the sys-
tem to focus on the need to secure supply of
electricity regionaly, by means of investing in
production facilities located near by.
Alternatively, regional supply could have been
secured by purchasing electricity on a national
market, and thereby inducing perhaps more
cost efficient investments in projects located
elsewhere.

Basic elements of the reform were

 abrogation of the local monopolies of sup-
ply, consumers were free to buy electricity
from awide range of suppliersin al parts
of Norway,

* establishment of common carriage principle,

* regulation of transmission tariffs,

» obligations for vertically integrated compa-
nies to split trade/production and transmis-
sion into separate divisions and have sepa-
rate budgets and accounts

» divestment of Statnett SF (the Norwegian
Power Grid Company) from Statkraft,
which was thus transformed into a pure gen-
erating company,

 establishment of organised spot, future and
regulation markets.

1 January 1996 the Swedish electricity market
was reformed. New rules introduced competi-
tion on trade and production of electricity.
The network remained a regulated monopoly.
The objective of the reforms was, among
other things, to increase the opportunities to
choose and to lay the foundations for
increased competition in power supply. From
1 November 1999 electricity prices were fully
liberalised.

The Finnish Electricity Market Act came into
force in 1995, and the electricity market was
opened to all Finnish electricity usersin



November 1998, when standardised settle-
ment was introduced for electricity con-
sumers whose consumption was low. One of
the main objectives of the reform was to use
economic regulatory instruments and market
economy mechanisms for creating the
conditions for secure energy supply and
competitive prices.

The éectricity market in Denmark has been
gradually liberalised since 1999, when it was
opened to electricity customers with a con-
sumption that exceeded 100 GWh annually.
From 1 January 2001, all electricity users with
a consumption of in excess of 1 GWh were
given freedom of choice of electricity suppli-
ers, and from 1 January 2003 all consumer are
allowed to purchase electricity wherever they
want.

On 1 March 2002 the last of the inter-Nordic
cross-border tariffs were lifted when the

Swedish Government decided to abolish the
border tariff between Sweden and Denmark.

In 1996 Norway and Sweden set up a common
market for electricity in the Nordic region.
Statnett Marked AS expanded its area of opera-
tions and was renamed Nord Pool ASA —the
Nordic Power Exchange. Nord Pool was the
first multinational power exchange in the
world. Statnett and Svenska Kraftnét each
owns 50 percent of the Nordic power
exchange.

Finland joined Nord Pool in 1997, Denmark
West (Jutland) in 1999 and Denmark East
(Zealand) in 2000. On 2 January 2002 Nord
Pool split off the physical spot operation into a
separate company, Nord Pool Spot AS, which
from 1 July 2002 is owned by Nord Pool ASA
(20%), Statnett SF (20%), Svenska Kraftnat
(20%), Fingrid (20%), Eltra amba (10%) and
Elkraft system (10%).

Norway, Sweden, Finland and Denmark now
have access to a common Nordic wholesale
power market.

In continental Europe, work isin progressin
the EU to create an internal energy market.
The Electricity Market Directive was adopted

in December 1996. The aim of the Directiveis
to create common rules for the generation,
transmission and distribution of electricity.
According to the Directive, the market for
electricity will gradually be opened to competi-
tion.

1.2 The Nordic Electricity Sector

1.2.1 Transmission

Electricity is transmitted from power stations
to consumers by a network of power lines.
The network is normally classified into three
levels: national grid, regional networks and
local networks. The consumption and genera-
tion of electricity must be in balance at every
instant, which is achieved by balance control.
Every country has a system operator who is
entrusted with the task of maintaining this bal-
ance and being responsible for the national
grid.

An objective for the Nordic national grid com-
panies is that the market conditions for the
infeed of electricity on the Nordic national
grids should be harmonised, so that competi-
tively neutral rules can be safeguarded for the

players.

The possibilities for trade within the Nordic
region and between the Nordic region and
neighbouring regions depend on the capacity
of the transmission lines. The transmission
capacity between countries in northern Europe
islisted in the table on next page.

The listed capacities are maximum technical
capacities. Often capacities available to the
market are smaller due to internal bottlenecks
in the Nordic system. This is often the case for
"@resundsforbindelsen”, which connect DK 2
and Sweden. Because of internal bottlenecks
in Sweden (Snitt 4) the Swedish TSO,
Svenska Kraftnét, at times reduces import
capacity into Eastern Denmark from 1.700
MW to 1.300 MW. Furthermore, the capacity
reduction is announced in time for the genera-
tor in DK2 to act on the smaller import possi-
bilities.

The capacity between Germany and DK1 is
permanently lower than the maximum techni-
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Transmission capacities between countriesin northern Europe

Countries Oneway (MW) The other way (MW)
Sweden/Norway Sweden —Norway Norway —Sweden
South Norway (NO1) 2000 2100
Middle/North Norway (NO2) 2150 2150
Norway/Finland Norway —Finland Finland —.Norway
100 100
Finland/Sweden Finland —.Swveden Sweden —Finland
1650 2050
Sweden/Denmark Sweden —.Denmark Denmark —Sweden
Western Denmark (DK 1) 670 640
Eastern Denmark (DK?2) 1350 1700
Denmar k/Norway Denmark —Norway Norway —Denmark
DK1/NO1 1000 1000
Between Nordic countries and others To Nordic countries  From Nordic countries
Sweden/Germany 400 450
Sweden/Poland 600 600
Norway/Russia 50 50
Finland/Russia 1000 60
Denmark/Germany 1800 1800

Source: Elkonkurrensutredningen (2002)

cal capacity listed in the table. Due to internal
bottlenecks on Jutland and Funen the local
TSO reduces import capacity.

Transmission capacity in and out of countries
differs because of internal factors related to
electricity generation, transmission and con-
sumption in each country.

The flow of electricity may exceed the limits
of agrid's capacity. There are two main ways
to deal with such "bottlenecks’, either by
means of "price areas’ or by use of "counter-
purchase".

Price areas are used to deal with major or long-
lasting bottlenecks in the grid (see 1.2.4).
Counter-purchases is a system in which the
system operator pays producers to increase or
reduce production to create balance in the mar-
ket.

In Norway, price areas are the main tools for
dealing with bottlenecks within the borders
and with bottlenecks across the borders to
Sweden, Denmark West (Jutland) and
Finland. Counter-purchase is used when
smaller adjustments are needed. Sweden and
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Finland use price areas to deal with external
bottlenecks and counter-purchases to deal
with internal bottlenecks. Denmark is divided
into two price areas but these areas are not
interconnected.

The national transmission system operators
(TSOs) of Sweden (Svenska Kraftnét), Norway
(Statnett SF), Denmark West (Eltra), Denmark
East (Elkraft) and Finland (Fingrid) are respon-
sible for maintaining the balance between pro-
duction and consumption. The continuous bal-
ance is handled through national regulating
markets organised by the TSO's.

Nordel is a co-operation organisation between
the Nordic TSOs.

1.2.2 Consumption and Production

Since 1990 the total consumption of electricity
in the Nordic countries has increased by an
average of 1.4% per year, confer the table on
next page:

Electricity consumption in the four countries
totalled 394 TWh in 2001. The highest
increase has occurred in Finland with an annu-
al average rate of 2.6 % since 1990.



Consumption Denmark Finland Norway Sweden
of energy

TWh 90 96 00 01|90 96 00 01|90 96 00 01| 90 96 00 01
Industry 9| 10| 11| 10| 33| 37| 45| 45| 47| 45| 53| 52| 53| 52| 56| 55
Residential, 20| 22| 22| 23| 26| 29| 31| 34| 51| 59| 61| 64| 65| 72| 70| 75
Services etc

Others 2| 3| 2| 2| 3| 3| 3| 3| 7| 9 10| 9| 22| 19| 21| 21
Total 31| 35| 35| 35| 62| 69| 79| 82|105|113|124|126(140|143|147|151

Source: The Electricity Market 2002, The Swedish Energy Agency

In Norway and Finland the industry sector
accounts for alarge part of the consumption.

Viewed in an international perspective, all
Nordic countries, with the exception of
Denmark, have arelatively high average per
capita electricity consumption per year:
Denmark (6600 KWh), Finland (15700 KWh),
Norway (26700 KWh), Sweden (16700 KWh).
Important reasons for the high per capita con-
sumption are the high proportion of electricity-
intensive industry and the cold climate.

Generation of electricity in the Nordic coun-
tries is based on hydropower, nuclear power
and conventional thermal power. There are also
afew oil-fired condensing power stations, gas
turbines and wind turbines. The table below
shows production of electricity in the Nordic
countries based on different types of produc-
tion technologies.

In 2001, electricity generation in the Nordic
countries totalled about 390 TWh. Since 1990,
electricity generation in these countries has
risen by 44 TWh, or about 14 per cent.

Norway and Sweden are the largest power pro-
ducers of the Nordic countries.

In 2001 generation of hydropower totalled 213
TWh, which accounted for 55% of total pro-
duction of electricity. There are very large vari-
ations in precipitation from year to year.
Generation is very dependent on variationsin
water inflow. Water inflow is the volume of
water flowing from the entire catchment area
of ariver system into reservoirs. In the wettest
years, precipitation is more than twice as high
asin the driest years. The total normal year
generation of hydropower in the Nordic coun-
triesis between 180 and 190 TWh. 1996 was a
very dry year with atotal electricity production
of 167 TWh, while 2000 was a very wet year
with production of 234 TWh. Average produc-
tion in Norway is 119 TWh. The difference
between the two years was thus 67 TWh. The
year 2000 was a wet year in Norway and a
new production record of 143 TWh was set.
Average production in Sweden is 64.2 TWh.
2000 and 2001 were wet years in Sweden.

The electricity generated by nuclear power

Production Denmark Finland Norway Sweden

of energy

TWh 90 9% 00 0190 96 00 01|90 96 00 01| 90 9% 00 01
Hydropower 11| 13| 14| 13(120|103|142|121| 71| 51| 78| 79
Nuclear power 18| 19| 22| 22 65| 71| 55| 69
Thermal power | 24| 49| 30| 32| 23| 36| 31| 36| 1| 1| 1| 1| 5 14| 9| 10
Wind power 1, 1| 4| 4| O 0 Of 0] 0] 1
Total prod. 24| 50| 34| 36| 52| 66| 67| 72(120|104|143|122]|142|137|142|158
Total consump. | 31| 35| 35| 35( 62| 69| 79| 82|105|113|124|125|140|143|147|151
Imp. — Exp. 7(-15| 1| -1| 11| 4| 12| 10|-16| 9|-19| 4| -2, 6| 5| -7

Source: The Electricity Market 2002, The Swedish Energy Agency
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totalled 91TWh equalling 24% of total genera-
tion in the Nordic countries. Production is
determined by the availability of the plant and
by its maximum output. Availability is deter-
mined by the scheduled and unscheduled out-
ages and by the annual overhaul shutdowns
during summers. The maximum electrical out-
put is restricted by the thermal loading and by
the capacity of the generators.

Nuclear power production in Sweden was par-
ticularly low in 2000 equalling 55 TWh as
compared to 69 TWh in 2001. According to the
Swedish Energy Agency’s report "The
Electricity Market 2001" this can be partly
explained by the large inflow of water, but also
that producers, according to the report, lowered
nuclear production in order to uphold electrici-
ty prices. Closure of the first reactor in

Barsebéack also contributed to the reduction of
nuclear production.

Production in conventional thermal power
plants was 79 TWh - 20% of total production
in 2001. These plants generate electricity by
burning various fuels. The fuels used in the
Nordic countries are coal, oil, natural gas, peat
and bio fuels. Power is generated in combined
heat and power stations, condensing power sta-
tions, and gas turbine power stations.

Wind power totalled 5 TWh equalling1% of
total production.

The following figures describe the relative use
of different sources of energy in the produc-
tion of electricity in the Nordic countriesin
2001.

50 %

Finland

19 %

E Hydropower
B Thermal power
ONuclear power

O Wind power etc

12 %

88 %

Norway
1%
O Hydropower
B Thermal power
O Nuclear power
O Wind power etc
99 %
Denmark

O Hydropower
B Thermal power

OO Nuclear power

O Wind power etc
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44 %

6 %

Sweden

O Hydropower

B Thermal power
OONuclear power
O Wind power etc

In Norway production of electricity is amost
totally based on hydropower (99%), in
Denmark on conventional thermal power
(88%). Hydropower accounts for half of the
Swedish production and conventional thermal
power for half of the Finnish production.
The table below shows installed net power
capacity in the Nordic countries at the end of
2001.

Hydropower accounts for more than 55% of
the total installed capacity the Nordic market.
Just below 60% of the installed power isin
Norway and 35% in Sweden.

Nuclear power accounts for 14% of total
installed capacity. 78% of the capacity isin
Sweden.

Conventional thermal power accounts for 30%
of total installed capacity. Finland and
Denmark have 78% of the capacity.

1.2.3 The Electricity Market

Power trade between countriesis determined
by production and consumption patternsin

each country, in addition to the capacity of the
transmission network linking countries and the
conditions for its use. One basis for power
trade is the opportunity for mutual benefits
deriving from differences in the production
systems of different countries.

Power exchange between the Nordic countries
makes use of the advantages to be gained from
interconnecting hydropower and thermal power
systems. In countries with thermal power-
based systems, the capacity of the power plants
determines how much electricity can be gener-
ated. In hydropower-based systems, the limit-
ing factor is the quantity of energy available.
The pattern of demand for eectricity, and thus
the amount that must be generated, is generally
the reverse of the fluctuations in inflow. When
inflow is high, production is often low, and
vice versa. The energy sources on which elec-
tricity generation in thermal power countriesis
based (oil, coal, natural gas and uranium), can
generally be acquired in whatever quantities
are needed, and do not limit power production.

In countries with thermal power-based systems,
it is expensive to build thermal power plants to

Installed capacity Denmark Finland Norway Sweden Nordic
MW 2001 countries
Hydropower 11 2948 27571 16239 46769
Nuclear power 2640 9436 12076
Conventional

thermal power 9983 11200 305 5753 27241
Wind power 2486 39 17 293 2835
Total installed

capacity 12480 16827 27893 31721 88921

Source: Nordel Annual Report 2001
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meet short-term peaks in demand, and it is both
time-consuming and costly to adjust production
up and down in existing thermal power plants.
But thermal power plants can deliver relatively
inexpensive electricity outside peak consump-
tion periods, i.e. at nights and at weekends.
Electricity generation by hydropower plants can
be adjusted up and down rapidly and at low
cost to meet short-term fluctuations in con-
sumption or unexpected changes in power sup-
plies. Trade reduces the need for costly adjust-
ment of thermal plants, because excess supply
of electricity can be exported and in case of a
shortage of supply €electricity can be imported.
Trade also reduces the need to build new power
plants and multi-annual water reservoirs.

The creation of an integrated Nordic market is
also advantageous to competition. One of the
reasons is that the largest national producers
have most of their production capacities |ocat-
ed in their home country. In such a situation an
enlargement of the market means an increase
in the number of producers and reduced market
concentration. See also chapter 3.

Electricity prices are determined by supply and
demand in the Nordic market. Production costs
are lowest for hydropower. When price increas-
es other technologies will be used in increasing
"marginal cost order” (the industry supply
curve): nuclear power, combined heat and
power generation, condensing power stations

Price A

Demand

(codl, ail), natural gas turbines. The marginal
technology determines the price. In ayear when
hydropower production is close to the average
level, electricity prices will largely be deter-
mined by the costs of producing e ectricity from
coal. In periods when the consumption load is
higher, power plants with higher production
costs, such as il condensate plants or gas tur-
bine plants, will determine the prices. These are
peak-load power plants, and are only used to
produce electricity for short periods at atime.

Although hydropower has low operation costs,
it still plays an important indirect role in the
price determination. The reason isthat it is
possible to shift production between time peri-
ods by means of water reservoirs. One unit of
water produced today means one less unit of
water available for production tomorrow. The
value of that unit lost tomorrow is called the
water value. If the price today is above the
water value production will increase and more
water will be used. If the price today is below
the water value production will decrease and
water will be stored.

The ability to store water means that variations
in consumption and water inflow will cause
variations in hydropower production. This will
shift the industry supply curve inwards or out-
wards, causing changes in the market price of
electricity. Thisisillustrated in the figure
below. Increased hydropower production caus-

Industry Supply Curve
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es the industry supply curve to shift outwards
and thus the price to fall, even if hydropower is
not the marginal technology.

This ability to shift the industry supply curveis
not confined to hydropower plants. For
instance, reduced production by a nuclear
power plant will shift the curve inwards. The
main difference between hydropower and
nuclear power is the degree of flexibility.
Nuclear power isinflexible, while hydropower
isvery flexible also in the short term. We will
return to this subject in chapter 4.

1.2.4 Nord Pool

In the wholesale electricity market, grid com-
panies, large industrial enterprises and other
large actors buy and sell electricity. Electricity
is either traded bilaterally between market
actors or on Nord Pool. A number of electricity
transactions are standard bilateral contracts,
which is still the main instrument for selling
and buying electricity. But a growing propor-
tion of contracts are traded in the Nord Pool’s
physical and financial derivatives markets.

Nord Pool operates the following marketplaces

and market services:

» A spot market for physical contracts, Elspot

» Afinancia derivatives market — futures and
option contracts

» Clearing services for contracts traded in
OTC and bilateral markets.

In 2002 physical electric power trading at Nord
Pool amounted to 124 TWh, which is 32 per
cent of total consumption in the common
Nordic market.

About 280 participants from Norway, Sweden,

Development of Nord Pool’s markets

Finland and Denmark, as well as some other
European countries and the USA, trade
through Nord Pool. Participants are power pro-
ducers, retailers, grid owners, brokers, market
makers, traders and industrial companies.

Physical trade between the Nordic countriesis
based on Nord Pool’s Elspot market, which isa
market for physical delivery the next day.
Hence, the market is referred to as a day-ahead
market. Prices for sales and purchases are
determined hourly throughout the day. Each
participant bids a price-quantity curve for each
individual hour of the day. The price-quantity
curve provides information on how much the
participant wants to produce or consume at
given price levels. These bids are not observ-
able for any player except the Exchange.

After the noon deadline for participants to sub-
mit bids, the Nordic Power Exchange's spot
market gathers all buy and sell orders into two
curves for each power delivery hour: one aggre-
gate demand curve and one aggregate supply
curve. The spot price for each hour is deter-
mined by the intersection of the aggregate sup-
ply and demand curves. The equilibrium priceis
also known as the system price. Thisis the spot
price for physical delivery of electricity, equal in
Norway, Sweden, Finland and Denmark. The
system priceis aso used as areference price for
trade in the electricity derivatives market.

The system price is determined by supply and
demand in the Nordic region, without regard
for physical capacity limits in the transmission
grid. However, the Nordic transmission grid
has capacity limits, and trade on Elspot will in
certain periods generate congestions in the
transmission grid, so-called bottlenecks. Nord
Pool handles bottlenecks by separating the

Volume (TWh) 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
Physical market 41 a4 S7 76 97 112 124
Financial market 43 89 216 359 910 | 1019
Bilateral contracts, clearing * 373 648 | 1180 | 1748 | 2089

* |ntroduced 1997
Source: Nord Pool Annual Report 2002.
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market into different Elspot price areas. The
permanent price areas in the Nordic region are
Sweden, Finland, Denmark West (DK 1) and
Denmark East (DK?2), South Norway (NO1)
and Middle/North Norway (NO2). Last winter
Norway was divided further into four price
areas.

The System Price is the reference price for
handling potential grid congestions. Within
Elspot price areas the system operators handle
congestions by means of "counter-trade”, based
on bids from producers.

In Sweden and Finland, Elbas, is used as a
short term market operating after closing of the
spot market. Due to the lengthy time span of
up to 36 hours between the Elspot price fixing
and delivery, participants need market access
in the intervening hours to improve their bal-
ance of physical contracts.

Variations in precipitation and temperature can
result in large variations in the spot price. This
means that the economic risk associated with
electricity trading is high. To reduce the risk,
producers, consumers and other actors in the
market can enter into long-term physical and
financial contracts.

Nord Pool’s financial derivatives market covers
the market for futures, forward and option con-
tracts. Futures and forward markets are finan-
cial markets for price hedging and risk manage-
ment. The system price in the spot market is the
reference price for future and forward contracts
traded on the Nordic power exchange. Power
derivatives enable market participants to hedge
purchases and sales of power with atime hori-
zon of severa years. Such products can be trad-
ed on the Nordic power exchange, but there are
also other markets that organize trade with
these products. Through power derivatives
trade actors can hedge purchases and sales of
power with atime horizon of up to four years.

Financial electricity market contracts traded at
the Nordic Power Exchange are standardised
products that are financially settled; thereis no
physical delivery of electric power. Settlement
is conducted between Nord Pool’s clearing
service and individual market participants.
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In addition there are bilateral contracts, both
long-term and forward contracts. The market
players are free to agree on standardised or
non-standardised, long-term or forward con-
tracts, either on a bilateral level or through the
commodity exchange, Nord Pool.

1.3 The Danish Electricity Sector

The Danish generation and wholesale market
has been gradually liberalised and from 1
January 2003 the end-user market has aso
been opened.

Geographically the Danish market is placed
between bigger power markets to the south
(Germany) and to the north (Norway and
Sweden). The Danish thermal production is
primarily based on coal and gas.

There is an excess of generation capacity in
Denmark and a lack of production capacity in
the countries to the north. Denmark is therefore
expected to strengthen its position as a power
exporter in the future.

1.3.1 Network Operation

The structure of ownership in the Danish elec-
tricity sector is very fragmented. About 100
grid companies (owned by the consumers
directly or by municipalities) each have a small
share in one of the two transmission companies
in east and west Denmark. No company has a
majority influence in any transmission system
operator (TSO).

Generation has to be legally separated from
transmission, and each activity has to be car-
ried out in separate companies. Furthermore,
the management of the two kinds of companies
has to be done by different people, and the
same people are not allowed to be board mem-
bers in the two types of companies. Generation
companies are not allowed to own a significant
share of transmission companies. But the grid
companies own the transmission system, the
transmission system operators as well as the
two large generation companies. Thus, owner-
ship integrates the industry verticaly.

The Danish electricity market consists of two



2001 (MW) Denmark West Denmark East
Total production capacity 7.051 5.442
*Transmission capacity from Sweden 670 1.350
*Transmission capacity from Norway 1.000 0
**Transmission capacity from Germany 800 350

Total transmission capacity 2.470 1.700
Transmission capacity in percent of 35% 31%

total production capacity

separate geographic markets: Denmark West
(DK1) and Denmark East (DK2). The two mar-
kets are not interconnected but are part of the
joint Nordic power market. Interconnectors
between DK 1 and Norway and Sweden connect
DK1 with the Nordic market. An interconnector
joins DK2 with Sweden. Both DK1 and DK2
are connected to the German power market.
Correlation analysis shows that the two Danish
price areas are not integrated with the Nordic
market in hours where interconnectors are con-
gested by imports, and that Denmark is never
integrated with the German power market.

Total import capacity into both Denmark West
and East is approximately 2000 MW. In 2001
the maximum consumption was 3 700 MWh/h
in Denmark West and 2 700 MWh/h in
Denmark East (2001).

Under normal conditions 90-95 percent of the
time the Danish power market is part of the
much larger Nordic market. Bottlenecks occur
more frequently in some years than in others
depending mainly on fluctuations in regional
supply. In wet years — where the supply of
hydro-produced electricity is large — the
imports from especially Norway into western
Denmark congest the interconnector relatively
often. In 2001 the interconnectors from
Norway and Sweden into western Denmark
were simultaneously congested in 7 percent of
the time. The interconnector between eastern
Denmark and Sweden were blocked simultane-
oudly in 5 percent of the time.

The transmission capacities between the two
Danish submarkets and the Nordic area plus

Germany indicates that the Danish electricity
market is arelatively open market.

The interconnectors from Denmark West to

Norway in the north and partly to Germany in
the south were until 1 January 2001 occupied by
long-term contracts between generatorsin the
three countries. This disturbed trading across the
borders. With the intervention of the European
Commission the agreements were abandoned.
Still apart of the interconnector between
Denmark East and Germany is occupied by
long-term contracts between generatorsin
Sweden, Denmark and Germany. This reduces
the capacity that is available for competitorsin
the market and seems to be an obstacle for inte-
gration between Germany and Denmark.

Denmark has two transmission system opera-
tors, namely Eltra, which is responsible for the
national grid in Jutland and Funen, and Elkraft,
which is the national grid company in Zealand.
Just like other national grid companies, Eltra
and Elkraft own the 400 kV grids and the links
with Sweden and Germany. The transmission
line systems of Eltra and Elkraft are not cur-
rently interconnected with one another.

The tariffs of the transmission system operator
is regulated by an ex ante approval procedure.
The grid companies' tariffs are determined by
income caps set up by the regulator. The tariffs
are separated into an entry charge (generation)
and an exit charge (consumption). The main
part of the charge is put on the exit charge.
Tariffs vary across the day but not by location.
All charges are put on flow (contrary to fixed
tariffs or capacity). It is the general view that
the tariff systems by the TSOs are transparent
and facilitates an easy access to the network.

1.3.2 Production

Denmark’s power generation is primarily based
on coal-fired and natural gas-fired combined
heat and power (CHP) stations and condensing
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power stations. A minor proportion of power
generation is based on bio fuels. Among the
Nordic countries, Denmark has the highest
proportion of electricity generated by wind
power.

Environmental problems have played an
important role in the energy policy in
Denmark. This has resulted in high subsidies to
renewable power production —wind and small
scale CHP. Analysis has shown that the large
subsidies given to the production of renewable
power have been an expensive and rather inef-
fective way to obtain a reduction in CO2-emis-
sions. The hill is being paid by the end-users
through an obligation to buy renewable power.

Currently, 40 percent of the consumption of
electricity is allocated outside the market. This
in addition to the high Danish energy taxation
means that the functioning of the power market
does not have a crucia influence on the price
of power at the household level.

Two generators dominate the Danish market:
Elsam A/Sin DK1 and Energi E2 A/Sin DK2.
The two companies are the result of politicaly
driven mergers between a number of compa-
nies before the introduction of merger control
in the Danish Competition Act 1 October 2000.
Ten companies have become only three. The
total installed capacity of Elsam and Energi E2
is7 000 MW and 5 500 MW (including wind-
mills) in DK1 and DK 2 respectively. Of the
total installed capacity in DK1, Elsam owns
approximately 50 percent. In DK2 Energi E2
A/S owns approximately 80 percent. However,
for competition policy considerations the rele-
vant market shares of the two generators are
closer to 100 percent of DK1 and DK2. If the
interconnectors are blocked by imports the two
companies hold a dominant position in the two
markets. This happens most frequently in peak
load hours with low non-commercial genera-
tion (windmills and small scale CHP).

Production of electricity takes place on (1)
large production units mostly in combination
with heat (2) windmills and (3) smaller CHP-
units. Production from windmills and CHP-
units is bought on non-market terms by the
TSOs. The price, of this non-market electricity
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is, however, to some extent reflecting con-
sumption patterns.

The Danish government has announced that all
power consumption will be allocated through
the market in the future. This will make the
legal obligation to buy the renewable power
production obsolete. When the prioritised pro-
duction system is changed and all the produc-
tion is sold on the market, there will be more
generators competing. The two generators,
Energi E2 and Elsam, will, however, continue
to hold a dominant position in the Danish mar-
ket in the foreseeable future.

1.3.3 New Capacity

It is the business of the TSO's to examine and
plan the need for expansions of the transmis-
sion system. The TSOs (in co-operation with
the transmission companies who also work
under authorisation) have to apply for projects
according to the plan. The TSOs (with the gov-
ernment authorities) have a crucia influence
when deciding expansions of the transmission
system.

Expansion of generation capacity has to be
approved by the regulating authority. In reality
the incentive to enter into generation is limited
due to the existing excess thermal capacity in
both Denmark West and Denmark East.

Except for the construction of subsidised
renewable power production no plans for the
construction of new generation has come up in
Denmark in recent years. The main reason is
the present low price of electricity compared to
long run costs (reflecting a situation with
excess capacity). A new large plant — decided
8-10 years ago — started production in 2002.
The plant is located at the coast near
Copenhagen. The reasons for this location are
easy access to fuel/water and the demand for
the production of heat (CHP-production) in the
well-organised district heating system.

A Kkey issue in setting up new generation
capacity in Denmark will definitely be location
considering the present lack of sites — especial-
ly because of local resistance due to environ-
mental problems. In this way, location can



become a barrier to entry in the market. At the
moment, it is not a requirement for the incum-
bent generators to offer sites to competitors
when plants are shut down.

1.4 The Swedish Electricity Sector

The per capita electricity consumption in
Sweden is relatively high compared to other
countries. In 1999, Sweden was in the fourth
place in the world, after Norway, Iceland and
Canada. A common feature of countries that
have high per capita electricity consumption is
that they have access to inexpensive
hydropower and have a high demand for heat-
ing by being in arelatively cold climatic zone.

In 2001 hydropower accounted for half of the
Swedish electricity production, nuclear power
for 44% and fossil-fired and bio fuel fired pro-
duction for just over 6%.

1.4.1 Network Operation

The Swedish national grid is still a regulated
monopoly. It is the responsibility of the
Swedish Energy Agency to ensure that the grid
is operated efficiently, that the grid tariffs to
customers are reasonable and the grid compa-
nies do not act in such away as to stifle com-
petition in the sale of electricity.

The largest electricity producers, a couple of
municipalities and industrial companies, own
the regional grids. Local grids are owned by
approximately 200 network companies, which
are either part of power producing combines,
municipalities or economic associations.

The dominating flow of power in the national
grid is from the north to the south, where elec-
tricity consumption is high. Svenska Kraftnét
(SvK) applies a spot tariff on the national grid.
This means that a customer who is connected
to the grid has access to the entire electricity
market and can do business with any other
player for the same network charge.

SvK has the responsibility for the central trans-
mission network, which is owned by the state.
SvK is aso the transmission system operator
and responsible for maintaining the balance

between production and consumption in all
parts of the country.

The Swedish tariffs have been adjusted to the
conditions in most European countries, where
the infeed from electricity generators account
for a smaller proportion of the national grid
tariff.

SvK co-operates with approximately 40 opera-
tors, which all have balance responsibility.
This means that these balance provider compa
nies accept economic responsibility for the
Swedish electrical system being supplied dur-
ing every hour.

The connections from north to the south have
certain bottlenecks. The most important ones
are between northern and central Sweden and
between central and southern Sweden.
Bottlenecks in Sweden are solved by counter-
purchases. If the transmission capacity of the
national grid is insufficient for transmitting the
electrical energy to meet the actual demand,
SvK uses counter-purchase as a method to
reduce the physical energy flow on the grid,
without the trade of customers being affected.

Individual ownership or control of the trans-
mission links to Poland and Germany may cre-
ate opportunities for exerting market power.

1.4.2 Production

The Swedish electricity market is characterised
by few firms with large market shares. In the
year 2001 six companies accounted for nearly
93 percent of the national production of elec-
tricity. The six companies concerned were
Vattenfall, Sydkraft, Birka Energi, Fortum Kraft
(previously Stora Enso), Skellefted Kraft and
Graninge. These six companies have now been
reduced to five since Fortum bought the
remaining part of Birka Energi. Birka Energi
was created as a result of the merger between
Stockholm Energi and Gullspang Kraft in 1998.
Today the name of the company is Fortum.

The number of major companies has thus been
reduced but their share of the production has
basically not changed in the years between
1996 and 2000. However the ownership of
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these companies has changed and become Sydkraft owns 5.3% of Mellansvensk

more international. Swedish companies have Kraftgrupp as well as 8.5% of Forsmarks
also been expanding internationally. Kraftgrupp AB, which gives Sydkraft a total
ownership interest in Forsmark of 9.9%.
The Swedish nuclear plants are all jointly Skellefted Kraft owns 7.7% of Mellansvensk
owned by the larger power companies, confer Kraftgrupp, which gives Skellefted a total
the table below. ownership interest in Forsmark of 1.9%.
The nuclear power companies are Forsmarks Each owner reports its production requests for
Kraftgrupp AB, the Ringhals group (Barseback  the next year (the planning period) to the
Kraft AB and Ringhals AB) and OKG AB. operator of the nuclear company. Vattenfall is
Fortum owns Skandinaviska Energiverk, which ~ the operator (O) of the Forsmark, Ringhals
owns 78.1% of Mellansvensk Kraftgrupp. In and Barseback nuclear plants. Sydkraft is the
addition Fortum owns 8.9% of Mellansvensk operator of OKG. The requests take place
Kraftgrupp, meaning that Fortum owns a total within the restrictions that determine possible
share of 22.2% of Forsmark Kraftgrupp AB. production volumes, such as planned revi-
Nuclear reactors Net effect Production Ownership
MW 2001 GWh Owners shares
Barsebéack 2 600 4400 Vattenfall (O) 74.2%
Sydkraft 25.8%
Forsmark 1 968 7300 Vattenfall (O) 66.0%
Mellansvensk Kraftgrupp 25.5%
Sydkraft 8.5%
Forsmark 2 964 7400 Vattenfall (O) 66.0%
Mellansvensk Kraftgrupp 25.5%
Sydkraft 8.5%
Forsmark 3 1155 8200 Vattenfall (O) 66.0%
Mellansvensk Kraftgrupp 25.5%
Sydkraft 8.5%
Oskarshamn 1 445 3100 Sydkraft (O) 54.5%
Fortum 45.5%
Oskarshamn 2 602 4700 Sydkraft (O) 54.5%
Fortum 45.5%
Oskarshamn 3 1160 9100 Sydkraft (O) 54.5%
Fortum 45.5%
Ringhals 1 835 5800 Vattenfall (O) 74.2%
Sydkraft 25.8%
Ringhals 2 870 6300 Vattenfall (O) 74.2%
Sydkraft 25.8%
Ringhals 3 920 6300 Vattenfall (O) 74.2%
Sydkraft 25.8%
Ringhals 4 915 6600 Vattenfall (O) 74.2%
Sydkraft 25.8%
Totalt 9546 69200

Source:  The Swedish Energy Agency: The Electricity Market 2002
SOU 2002:7 Elkonkurrensutredningen
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sions and technical restrictions. During the

operating period (one year) the owners may
present requests for changes of production.

The nuclear company co-ordinates the own-
ers requests and orders changes of produc-

tion.

The river regulating companies is also under
joint ownership. The organisation
Vattenreguleringsforetagen consists of the
companies responsible for about half of
Sweden’s hydropower reservoirs. One of its
tasks is to coordinate and maintain the use of
the rivers. The hydropower plants along the
river jointly own each river regulating compa
nies. The major companies own plants in sev-
eral rivers, which creates an opportunity to
gain insights into certain business related infor-
mation e.g. concerning cost structure.

The deregulation of the electricity market has
led to various attempts at repositioning by the
power companies so as to better meet the new
challenges. Against this backdrop there has
been a noticeable restructuring of the market.
During the past years there has been a number
of mergers in the Swedish electricity market.
Most of these mergers have concerned larger
companies buying smaller companies with lim-
ited market shares. The individual mergers
have thus only meant small increases in market
concentration.

1.4.3 New Capacity

In the past few years, the earlier surplus gener-
ation capacity in Sweden has been reduced.
The oil-fired condensing power stations that
were previously used as reserve capacity have
been decommissioned, and the first nuclear
reactor in Barseback has been shut down. The
second Barsebéack reactor will not be shut
down before the end of 2003 since the condi-
tions for shutting it down before the end of
2003 have not yet been met. The conditions
include that the loss of generation capacity can
be compensated by reduced electricity con-
sumption and new generation capacity.

Peak consumption has increased somewhat,
meaning that the margins for achieving balance
during peak periods have been lowered.

There are barriers to entry on the Swedish mar-
ket for the production of electricity. Only limit-
ed new hydropower capacity is possible and no
new capacity in nuclear power is allowed. A
number of environmental concerns will influ-
ence the expansion in both hydropower and
other technologies. The process of building
new capacity is not only time consuming but it
is also capital intensive.

1.5 The Norwegian Electricity Sector

Per capita energy use in Norway is somewhat
higher than the OECD average. The proportion
of energy use accounted for by electricity is
considerably higher than in other countries.
The main reasons for the high proportion of
electricity use are that Norway has had access
to rich supplies of relatively cheap hydropower
and that the government investment has
focused on hydropower development. A large
energy intensive industrial sector has devel-
oped as aresult and electricity iswidely used
to heat buildings and water.

1.5.1 Network Operation

There are several grid companiesin Norway. A
grid company may own alocal, regional or
central grid. In all, 178 companies are engaged
in grid management and operations on one or
more levels. Of these, 42 are solely grid opera-
tors, whereas the remaining companies are also
engaged in electricity generation and/or trad-
ing. 136 companies are verticaly integrated in
the sense that they are engaged both in opera-
tions that are exposed to competition (produc-
tion and/or trading) and in grid management.

The state, through Statnett SF, owns about 87
per cent of the central transmission grid. Private
companies, counties and municipalities own the
remainder. Statnett is the operator of the entire
central grid. Municipalities and counties own
most of the regional and distribution grids.

The authority to make decisions pursuant to
the Energy Act has largely been delegated to
the Norwegian Water Resources and Energy
Directorate (NVE), which is subordinate to the
Ministry of Petroleum and Energy. Because the
grid is a natural monopoly consumers are
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obliged to buy grid services from the owner of
the local grid. The NVE is responsible for
monitoring and regulating grid management
and operations. Firstly, the NVE determines an
income cap for each grid owner. Secondly, it
determines how the point tariff structure must
be developed.

Point tariffs means that a grid customer pays
the same transmission charge regardless of
whom electricity is bought from or sold to.
An individual customer only pays a transmis-
sion tariff to the local grid company.
Consumers pay one tariff to tap electricity
from the grid (tariff for consumption), and
generators pay another tariff to feed electrici-
ty into the grid (input tariff). Point tariffs pro-
vide easy market access for customers and
thus promote the establishment of a nation-
wide power market.

Statnett is the Norwegian transmission system
operator (TSO), and is therefore responsible
for short and long term system co-ordination.
This means that the enterprise co-ordinates the
operation of the entire Norwegian power sup-
ply system. This includes ensuring that the
amount of electricity generated is at all times
exactly equal to the amount consumed.

The balancing market is a market organised by
Statnett to maintain a stable frequency and a
continuous balance between production and
consumption. The balancing market opens after
prices and quantities have been determined in
the Elspot market. Statnett receives quotes
from major producers or consumers that are
willing to alter their power generation and/or
consumption plans at short notice. This ensures
that it is possible to adjust the amount of

power in the grid either up or down right up to
the hour of delivery.

In western and southern Norway and in
Nordland county, electricity production
exceeds consumption in the region. In Eastern
Norway, on the other hand, electricity con-
sumption is much higher than the amount gen-
erated in the region. This means that electric
power must be transported from western and
northern regions to the south and east of the
country.
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The currently available transmission capacity
from Norway to its neighbours is about 4000
MW.

1.5.2 Production

Norwegian power generation is based mainly
on hydropower. Norway is the sixth largest
hydropower producer in the world and the
largest in Europe.

A total of 156 companies are engaged in
Norwegian electricity generation. Norway has
atotal installed capacity of 27596 MW at 740
hydropower plants larger than 1 MW. An addi-
tional capacity of 271 MW is provided by ther-
mal power plants. The installed capacity of
wind power plantsis 13 MW. The mean annual
production capability of hydropower plantsis
calculated on the basis of installed capacity
and the expected annua inflow in ayear when
precipitation is normal. The estimate of
hydropower production in a normal year is
about 119 TWh, based on the period 1970 —
1999.

The state-owned Statkraft is the largest produc-
er in Norway. Based on NVE's database
Statkraft has an annual average production
capacity of 34.7 TWh and an installed capacity
of 8356 MW. If we include Statkraft’s direct
ownership shares in other producers of elec-
tricity it will have an annual average produc-
tion capacity of 49 TWh and an installed
capacity of 11900, which gives the company
market shares exceeding 40%. Thus, Statkraft
is adominant producer in Norway. There are
widespread cross-ownership in the Norwegian
power industry, which increases market con-
centration even further, confer the calculations
in chapter 3.

Recently, the Norwegian Competition
Authority prohibited Statkraft’s acquisition of
Agder Energi and Trondheim Energiverk.
However, the Ministry of Labour and
Government Administration accepted the
acquisition of Agder Energi on condition that
Statkraft divest its interests in E-CO and
Hedmark Energi. The Ministry upheld the pro-
hibition of the acquisition of Trondheim
Energiverk.



In addition to the fact that power companies
have substantial ownership sharesin each
other, the companies also jointly own
hydropower production plants. Joint ownership
concerns more than 80 plants with a total
annual production capacity of 35 TWh and an
installed capacity of 9300 MW. This means
that approximately 30% of the production
capacity in Norway isjointly owned by two or
more companies. In most of the cases one of
the owners has the operation responsibility.
The 10 largest power plants in Norway account
for about one quarter of the country’s produc-
tion capacity. The table on next page lists the
10 largest power plantsin Norway as of 1
January 2002.

The two last columns show that Statkraft holds
direct ownership interests in the nine biggest
water power plants in Norway. Statkraft's share
of the installed capacity amounts to 3614 MW,
which is 58% of the combined capacity
installed in these ten plants.

Considering that Statkraft has an indirect own-
ership position in BKK (49.9%), Agder Energi
(45.5%), SKK (66.6%) and E-CO Vannkraft
(20.0%) its share of the installed capacity is
4207 MW, which is 67% of the combined
capacity of the ten plants.

It should also be noted that Statkraft has a
majority position in 7 of the 10 plants and,
thus, a controlling position. It also has a con-
siderably control over two of the three remain-
ing plants, considering its ownership positions
in Agder Energi and SKK. Only in Aurland |
another company than Statkraft is the major
owner. Thisis also reflected in the fact that
Statkraft is operator (O) of 7 of the 10 plants.

Vertically integrated companies are engaged in
both grid and production and/or trading activi-
ties. Like grid companies, they sell electricity
to end users in the area where they own the
distribution grid, and often compete for cus-
tomersin the areas served by other grid com-
panies.

In all, 136 companies are engaged both in
operations that are exposed to competition
(production and/or trading) and in grid man-

agement and operations. They are required to
keep separate accounts. Such accounts are an
important part of the basis of the regulatory
system. One aim is to ensure that costs related
to production and sales of electricity are not
charged to grid management and operations
(cross-subsidisation). Bills to customers must
include separate prices for transmission servic-
es and electricity supplies.

1.5.3 New capacity

The largest hydropower development projects
were carried out between 1970 and 1985. There
was little increase in production capacity in the
1990s. The increase came from the upgrading
and expansion of older power plants, which
made better use of the capacity of existing
power plants, and from the construction of
some new small-scale power plants.

Entry into power production is severely restrict-
ed. New generation facilitiesimply large
investments, which require high prices to be
profitable. Such investments are strictly regulat-
ed through concession laws. The Norwegian
hydropower projects that are currently being
planned are generally small and some of them
disputed. Expansion of existing power plantsis
more likely, but only already established actors
can do this. The incentives for established
actors to invest in new production capacity will
be reduced if they possess market power.

The current concession law discourages entry
into hydro generation through acquisition of
existing capacity. The provisions oblige private
undertakings to return acquired waterfalls to
the State after a period of 60 years. These pro-
visions do not apply to state or municipal com-
panies. Therefore a difference is created
between the discounted value of a private com-
pany and a state or municipal company. The
provisions favour Norwegian state and munici-
pally owned producers over foreign or private-
ly owned producers. Due to complaints to
EFTA's Surveillance Authority thisruleis up
for revision in the Norwegian parliament.

The government has granted concessions for
building three natural gas-powered electricity
plantsin Norway. In 1997, the company

27



Power plant | County Max Mean annual
capacity production

MW GWhl/year | Owner Share
Kvilldal Rogaland 1240 3517 Agder Energi 0.2%
Haugaland Kraft 25%
Lyse Produkson  18.0%

Otraverkene 7.3%
Statkraft (O) 72.0%

Tonstad Vest-Agder 960 4169 Agder Energi 12.2%
Lyse Produkgon  41.1%
SKK 14.6%
Statkraft 32.1%
SiraKvina (O)

Aurland | Sogn og Fjordane 675 2003 E-CO (O) 93.0%
Statkraft 7.0%

Saurdal Rogaland 640 1291 Agder Energi 0.2%

Haugaland Kraft 25%
Lyse Produkson  18.0%

Otraverkene 7.3%
Statkraft (O) 72.0%
Sy-Sima Hordaland 620 2075 BKK Prod. 26.3%
Statkraft (O) 65.2%
Sunnhordland 8.7%
Rana Nordland 500 2123 Statkraft (O) 100%
Lang-Sima Hordaland 500 1329 BKK Prod. 26.3%
Statkraft (O) 65.2%
Sunnhordland 8.7%
Tokke Telemark 430 2221 Statkraft (O) 100%
Svartisen Nordland 350 1996 Nordlandskraft 30.0%
Statkraft (O) 70.0%
Brokke Aust-Agder 330 1407 Agder Energi 68.6%
SKK 31.4%
Otrakraft (O)

Source: The Energy Sector and Water Resources in Norway 2002, Ministry of Petroleum and Energy.

Naturkraft AS was granted construction and be, the capacity of the proposed natural gas
operating licences for two plants at Kollsnesin generators will not be significant compared to
Hordaland and Kéarsta in Rogaland. According existing capacity in the market.

to the plan, each of the two CCGT plantsisto

have an installed capacity of about 400 MW, Five wind power projects have been licensed
corresponding to an annual production of about by the Norwegian Water Resources and Energy
3 TWh each. There is, however, reasonable Directorate (NVE), but have not yet been con-
doubt about whether the return on these invest- structed. The NVE has received notifications
ments will be positive at the current price of further 15 projects with a potential annual
level. Whatever the investment outcome will production totalling 3.7 TWh.
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Currently, three ferro-alloy plants generate
electricity totalling about 200 GWh/year from
waste heat. It is estimated that a further 1
TWh/year could be generated by means of heat
recovery from the ferro-alloy industry.

1.6 The Finnish power market

Power generation in Finland is based on con-
ventional thermal power, nuclear power and
hydropower. The fuels mainly used in Finnish
thermal power stations are bio fuels, coal, nat-
ural gas and peat. A small proportion of the
electricity generated is based on fuel ail.

Finland has two nuclear power stations in
operation, with atotal of four reactors. These
power stations account for around 30% of the
total electricity production in Finland.

Finland has a high share of imports from its
neighbouring countries. In 2001 the net import
was approximately 10TWh. There have been
some discussions of whether to increase produc-
tion capacity by increasing nuclear power capac-
ity. Another aternative is to increase natural gas-
fired power stations. These two aternatives are
mentioned in the Finnish national climate strate-
gy of March 2001 as a means to reduce the use
of coa and thereby the emission of CO2.

Finland has around 120 companies and 4090
power stations that generate electricity. These
companies and power stations are mainly clas-
sified into two groups. The two mgjor players
of the Finnish electricity generation are Fortum
and PVO/TVO, accounting for more than 60%
of the market.

Fingrid has the system responsibility and owns
the national grid in Finland, and aso the links
with foreign countries. Fingrid ensures that the
electricity system in Finland performs well
technically, and that reliability is maintained.
All parties on the electricity market is respon-
sible for balance between electricity generation
and electricity consumption being maintained
at all times. Today, there are more than 30 bal-
ance provider companies. After the electricity
exchange has closed and up to two hours
before the delivery time, there is scope avail-
able for trading with balance power on the
Elbas market. In the event of unbalance during
the operating hour, Fingrid applies balance
control.

In January 2002 the Finnish government
reached a principal decision to erect afifth
nuclear power reactor. The same year the
decision was approved by the Finnish parlia-
ment.
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2. DEFINING THE MARKET

2.1 The sub-markets of the electricity
sector

The power market can be divided into a physi-
cal market and a financial market. These two
markets can be divided further into several
sub-markets. We will describe briefly the vari-
ous markets. Note, however, that these sub-
markets do not necessarily constitute relevant
markets as defined by competition authorities.

It is common to divide the power market into
three different vertical levels. One level is
transmission and distribution of power through
the grid. A second level is the wholesale mar-
ket where producers, suppliers, large industrial
enterprises and other large units buy and sell
electricity, and a third level is the retail market
where power is sold from retail power compa-

nies to end users such as households and firms.

The transmission and distribution of electric
power is usualy regarded as a natural monop-
oly and therefore regulated in all the Nordic
countries. There is no competition on this level
of the power market. Since this report is aimed

at preserving and developing competition in
the market for electricity in the Nordic region,
we will not focus on the transmission and dis-
tribution of power.

The division between the wholesale market
and the end users market is sketched in the fig-
ure below.

Electricity is sold to most end users through
power suppliers (i.e. retaill power companies).
Some of these companies also produce power,
while others buy all the needed power on the
wholesale market. In the retail markets there are
barriers restricting purchase of power cross bor-
ders. The main reasons are differences in each
countries regulatory regime, taxes and prices,
which make cross border trade difficult. Asa
result, retail power companies are established in
the country where they sell power. The retall
markets do therefore also fal outside the scope
of thisreport, since they contain few competitive
issues relevant for the Nordic eectricity market.

Based on the aforesaid we will limit our focus
in this report to the wholesale market.
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2.2 Definition of the relevant market

In competition analysis the aim is usually to
determine whether one or more companies
have or can acquire market power. To do this,
competition authorities usually define the rele-
vant market where the potential market power
isor could be abused. The market definition is
atool used to identify and define the bound-
aries of competition between firms. In the U.S.
horizontal merger guidelines the relevant mar-
ket is defined as follows:

A market is defined as a product or group of
products and a geographic area in which it
is produced or sold such that a hypothetical
profit-maximizing firm, not subject to price
regulation, that was the only present and
future producer or seller of those products
in that area likely would impose at least a
"small but significant and nontransitory"
increase in price, assuming the terms of sale
of all other products are held constant. A
relevant market is a group of products and a
geographic area that is no bigger than nec-
essary to satisfy this test.®

Thistest is also called the "SSNIP test" (Small
but Significant and Nontransitory Increase in
Price). The SSNIP test defines a relevant mar-
ket as the narrowest collection of products over
which a hypothetical monopolist would find it
profitable to make a small but significant and
non-transitory increase in price (SSNIP).

The U.S. market definition focuses solely on
demand substitution factors--i.e., possible con-
sumer responses. Supply substitution factors —
i.e. possible production responses — are consid-
ered elsewhere in the Guidelines in the identi-
fication of firms that participate in the relevant
market and the analysis of entry.

The European Commission’s definition of a
relevant market separates between the relevant
product market and the relevant geographic
market:

3 The U.S. Department of Justice and Federal Trade Commission (1992)
4 The EU Commission (1997)

A relevant product market comprises all those
products and/or services which are regarded as
interchangeable or substitutable by the con-
sumer, by reason of the products' characteris-
tics, their prices and their intended use.

The relevant geographic market comprises the
area in which the undertakings concerned are
involved in the supply and demand of products
or services, in which the conditions of competi-
tion are sufficiently homogeneous and which
can be distinguished from neighboring areas
because the conditions of competition are
appreciably different in those areas.”

At the outset the two definitions differ some-
what. The EU definition of arelevant product
market seems to include all substitutable prod-
ucts. Seemingly, this definition will include
more products than what is necessary for the
SSNIP test to be satisfied (it will be economi-
cally profitable to increase price even if some
substitution to other products will take place,
i.e. al substitutable products need not be
included in the relevant market). Furthermore,
the EU definition of a geographic market
focuses on other aspects than whether demand
substitution (or other restraints on market
power) will hinder the SSNIP test from being
satisfied.

However, in the Commission Notice on the
definition of the relevant market (which
reflects the jurisprudence of the Court of
Justice and the Court of First Instance) the
Commission interprets the definitions. The
clarification makes clear that the SSNIPis
applied both to the product and to the geo-
graphic market definition.

The Notice points out that firms are subject to
three main sources of competitive constraints:
demand substitutability, supply substitutability
and potential competition. From an economic
point of view, for the definition of the relevant
market, demand substitution constitutes the
most immediate and effective disciplinary
force on the suppliers of a given product, in
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particular in relation to their pricing decisions.
The competitive constraints arising from sup-
ply side substitutability and potential competi-
tion are in general less immediate.

According to the Notice, supply-side substi-
tutability may also be taken into account when
defining markets in those situations in which
its effects are equivalent to those of demand
substitution in terms of effectiveness and
immediacy. This requires that suppliers are
able to switch production to the relevant prod-
ucts and market them in the short term without
incurring significant additional costs or risksin
response to small and permanent changesin
relative prices. The same reasoning applies to
geographic areas.

Thus, unlike the U.S. Guidelines the EU
Commission Notice may take supply substitu-
tion into account when delineating markets.
However, the U.S. Guidelines makes clear that
supply substitution may be considered when
identifying firms that participate in the relevant
market. Firms that would quickly and easily
substitute supply in response to an attempted
exercise of market power are considered to be
competitors in the same market and are
assigned market shares even though they do
not currently sell. In practise it seems likely
that both the EU and the U.S. approach is
capable of identifying supply substitution com-
petition in a meaningful way, which will pro-
duce similar conclusions.®

The hypothetical price increase is usually
assumed to be 5% or 10%. The principa pro-
cedure to delineate relevant marketsis to ask
whether a hypothetical monopolist is able to
profitably make such a price increase. If not,
the market should be expanded by including
the best substitute outside its borders, either in
the product space or in the geographic space.
By expanding the market in this way until the
price increase becomes profitable, the relevant
market will be delineated as the smallest group
of products and the smallest geographic areain
which the SSNIP test is satisfied.

It is not clear what shall be meant by "non-
transitory”. Thisis of some importance since
demand is likely to be more elastic in the long
than in the short run. The U.S. Guidelines
considers supply substitution within the
framework of one year. Copenhagen
Economics (2002) considers the SSNIP test
within a time period not shorter than twelve
months.

The SSNIP test is particularly applicable to
markets where the issue is whether a concen-
tration will increase the price level in the mar-
ket. It is less applicable as atool to anayse
whether afirm already possess market power.
More on this subject can be found, for
instance, in a paper from the Office of Fair
Trading (2001).6

2.3 Therelevant product market

The European Commission has traditionally
defined the product market as the sale of elec-
tricity delivered through high-voltage network.

There are no close substitutes for electricity. In
the short run (on an hourly basis) demand is
very inelastic at current prices. The price sensi-
tivity of demand islow aso in the longer run -
during a season or some months. This means
that it will be possible for a hypothetical
monopolist to impose a small but significant
and non-transitory increase in price.” We there-
fore ascertain that wholesale of electricity isa
separate product market.

However, we have to investigate whether there
are smaller relevant markets within the whole-
sale market (confer that the relevant market is
the smallest market in which it is possible to
exert market power). In particular we are inter-
ested in knowing if electricity sold through
bilateral contracts belong to the same relevant
product market as the sale of electricity at the
Nord Pool elspot market. Examining this prob-
lem using the SSNIP test, we ask if a hypothet-
ical monopolist in the bilateral market (or the
spot market) would be able impose a small but

5 For adiscussion of the two approaches, see chapter V of Werden, Gregory J. (1992).

6 Office of Fair Trading (2001).
7 Confer the discussion in subsection 2.2.
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significant and non-transitory increase in the
electricity price without loosing profit due to
loss of sales on the spot market (or the bilateral
market).

Due to the range of different bilateral contracts
it is hard to be completely affirmative, but the
most probable answer to the above-mentioned
question would be that the hypothetical
monopolist would not have the incentive to
increase the price on bilateral contracts. Thisis
due to two constraining effects of such a price
increase. Firstly, buyers that have entered into
bilateral contracts will to some extent switch to
the spot market as a response to a hypothetical
price increase. And buyers operating on the
spot market will be able to switch to bilateral
contracts.

In the cases concerning Statkraft’s acquisition
of Agder Energi® and Trondheim Energiverk
the Norwegian Competition Authority conclud-
ed that the bilateral market and the elspot mar-
ket are close substitutes, both for suppliers and
customers, and therefore part of the same rele-
vant product market. An important argument
was the fact that many bilateral contracts con-
tain some reference to the system price. The
decisions were appealed to the Norwegian
Ministry of Labour and Government
Administration who handled the cases in the
second instance. The Ministry supported these
findings.

The Danish competition authority confirmed
this reasoning in a recent case concerning
abuse of dominant position by two Danish
market participants.® The Danish competition
authority argued that a bilateral contract in
essence comprises a spot market element and
afinancial element. The Nord Pool spot
market governs pricing of the spot element
whereas the financial element belongs to a
completely different market — the market for
risk. At this market the "good" traded is risk
and not electricity. (Risk isalso traded in
different forms at the Nord Pool financial
market).

8 The Norwegian Competition Authority (2002)
9 Pressrelease 26 March 2003.
10 Copenhagen Economics (2002)

A report written by Copenhagen Economics
(2002) on the relevant power markets in the
Nordic area® reached the conclusion that the
bilateral market, the spot market, the Elbas
market and the regulating power market all
belong to the same relevant product market.
Copenhagen Economics put much emphasis on
the fact that supply substitution is feasible and
likely to be swift, such that prices on one of
the markets cannot rise significantly without
generators quickly moving capacity from the
other three markets to the market with the
higher price. The generator does not need to
make any significant technological adjustment
but only needs to adjust the bid schedules on
the spot market and on the regulating power
market. These conclusions were backed by
analysis of price correlation between al the
whol esale sub-markets except for the market
for bilateral contracts.

In this report we will base our analysis on a
relevant product market that include all the
wholesale sub markets.

2.4 Therelevant geographic market

The European Commission has traditionally
defined the geographic wholesale market for
electricity as national. The argument is that
the lack of international transmission capacity
and the lack of formalized tools for inter-
national exchange of electricity effectively
prevent demand and supply substitution out-
side the range of the national transmission
networks.

An important characteristic of the power mar-
ket is the lack of opportunity to store the prod-
uct. Electricity must be consumed in the same
instant it is produced. The substitutability
between different time periods is also restrict-
ed. The lack of possibilities for consumers to
store electricity and the limited substitution
between time periods implies that the market
must be distinguished by the time at which the
electricity is delivered.
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In some instances where the time dimension
matters it is natural to include it as a charac-
teristic of the product (for instance new-grown
potatoes). In the electricity market the time
dimension is important because it influences
the width of the geographical market. During
different time periods there will be capacity
constraints in the transmission network. Such
capacity constraints limit the range of suppli-
ers that can offer electricity in a particular
region.

This concept of arelevant geographic market
varying over time is a special feature of the
electricity market. In competition cases con-
cerning abusive behaviour in other markets the
relevant market needs to be stable over a peri-
od of timein order for the competition authori-
ty to establish dominant position. Thisis not
possible in the electricity market. What is cru-
cia in establishing a dominant position on a
given market is the ability to affect prices. If
the prices can be affected from hour to hour
then this period of time is long enough to
establish dominance. In the electricity market,
prices can be affected by the strategic behav-
iour of a generator from one hour to the next.

Congestions in the inter-Nordic transmission
network divide the market geographically.
Because of capacity constraints in the network
grids (so-called bottlenecks), the structure of
the power market can vary from one hour to
the next.

In periods where there are no binding bottle-
necks the relevant geographic market is delin-
eated to the Nordic region (Norway, Sweden,
Finland, Denmark). Even if the Nordic power
market is also connected to other geographic
regions like Poland and Germany, there are no
indications that the relevant geographic market
is ever bigger than the Nordic region.
Copenhagen Economics has, in the above-
mentioned report, analysed partial price corre-
lations between areas, which clearly regject a

hypothesis that the Nordic areais part of the
same market as Germany.

When bottlenecks bind in the Nordic transmis-
sion grids the spot market is divided into two or
more areas with different prices (so-called price
areas). In these periods it is quite obvious that a
hypothetical monopolist operating in an area
into which imports are restricted, will be able to
increase price without loosing demand to sup-
pliers located in other areas. Thus, the SSNIP
test will be satisfied for such a price area.

It is important to note that a hypothetical
monopolist will be able to exercise market
power also in an area with surplus supply, i.e.
an area from which electricity is exported to
surrounding areas. Market power may be
utilised by preventing the price from falling to
alower level.

This means that whenever the wholesale mar-
ket is divided into different price areas, each
area represents a separate geographic market.
Furthermore, a hypothetical monopolist in an
area with surplus supply may raise the price to
the level of the surrounding areas, and thereby
level out price differences between price areas.
This means that a price area may be arelevant
geographic market even in periods where the
capacity in the transmission grids is not fully
utilized.

It should also be emphasised that there might
be relevant geographic markets within each
price area. Capacity constraints within price
areas are handled by means of counter-pur-
chase. Power companies operating in these
markets may be able to exert market power
towards the system operator.

How important are the transmission constraints
that divide the Nordic region into smaller rele-
vant geographic markets? The table below
shows export and import openness” in the
Nordic countries.

11 Export (import) openness is calculated as the permissible export (import) capacity divided by the total generation capcity.
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Trade openness

Denmark Finland Norway Sweden
Export openness 0.29 0.11 0.21 0.28
Import openness 0.29 0.13 0.19 0.29

Source: Copenhagen Economics (2002)

The data indicates that al Nordic countries are
well connected to each other, especially
Denmark and Sweden where the import/export
capacity is well above 20 per cent of the inter-
nal generating capacity. In Norway the same
indicators is approximately 20 per cent and in
Finland slightly above 10 per cent.

However, not all of the capacity of the trans-
mission lines is fully utilised. For instance, the
average degree of utilization of the transmis-
sion line from Sweden to Denmark West was
just below 50 per cent in 2001. This indicates
that there must be scope for increasing the
effective transmission capacity by other means
than increasing the physical capacity.

In those hours where no congestion constraints
occur, wholesale prices are identical in all
Nordic countries and the Nordic areais an
integrated relevant market.

When congestion does occur, the relevant
geographic market is separated into several
geographic markets depending on the exact
location of the congestion constraints. Some
of these geographic markets are directly
observable on the spot market because the
congestion constraint is handled by means of
Elspot price areas (see 2.2 and 1.2.4), giving
rise to different prices in different price aress.
Other geographic markets are only visible at
the regulating power market, because the
congestion constraint is handled by counter
trade, giving rise to identical prices on the
spot market, but different prices on the
regulating power market.

The distribution of price areas within the
Nordic area and the frequency with which they
occur varies from year to year primarily due to
variations in weather conditions. In wet years

there will be congestion constraints in the
transmission grids from Norway to Denmark
and Sweden. For instance, in wet years (as the
years 2000 and 2001) the two Danish price
areas — dominated by expensive thermal gener-
ation — were isolated in more than 30 per cent
of the time. In "normal" years the figure drop
to approx. 5 per cent. Export from Denmark
may be constrained when wind production is
high or there are large imports from Denmark.

Copenhagen Economics (2002) has listed all
combinations of price areas on the Nordic spot
market. From this list we have calculated the
frequency of different constellations of Elspot
price areas. We have only counted the number
of constellations involving three price areas or
less.

The table below shows the most encountered
constellations of price areas in 2001 and the
percentage of time in which they occur. The
figures vary between different years.

The Nordic region 51.8%
Denmark West 19.1%
Norway Middle/Norway North 18.5%
Norway South 8.9%
Norway Middle 8.2%
Denmark West/Norway South 6.3%
Denmark East 5.4%
Norway North 5.3%
Finland, Denmark East, Sweden 5.3%

The integrated Nordic region is the most fre-
guent price area. It occurred in 52% of the time
in 2001. Note however, that in 2002 the per-
centage was 35% hour. Half of the time or
more the relevant geographic market has been
smaller than the Nordic region.
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3. MARKET CONCENTRATION

Traditionally, market concentration has played
an important role in competition policy analy-
sis. The more concentrated a market is, the
more likely it is that the market actors can uti-
lize market power, either unilaterally or collec-
tively. By assessing market structure (for
instance market concentration) one can deduce
probable market conduct and the market per-
formance (the so-called SCP paradigm).

The perhaps most common way to measure
market concentration is to calculate the market
shares of the largest actors. Market shares are
usually calculated as each player’s share of
sales in the market either by volume or value.
In the electricity market the market shares are
ordinarily calculated as each player’s part of
the total production or installed capacity in the
relevant markets.

Another well-known concentration index is the
Herfindahl-Hirschman Index (HHI). The HHI
is defined as the sum of the squares of market
shares of all the firmsin the relevant market.
The HHI will vary between O (an atomistic
market) and 10 000 (monopoly) if market
shares are measured in percentages, or equiva-
lently between 0 and 1 if market shares are
measured as decimals. Since the shares are
sguared the HHI will put more emphasis on
large than small firms. For example, the HHI
contribution of two firms having 20% market
shares each is 202 + 202 = 400 + 400 = 800.
The contribution of one firm having 40% is
402 = 1600.

The US merger guidelines® stipulates an a pri-
ori assumption that markets with a HHI below
1000 is unconcentrated, a HHI between 1000
and 1800 is moderately concentrated, and a
HHI above 1800 highly concentrated. Ten

firms having 10% market shares will produce a

HHI = 1000. When five firms have 20% mar-
ket shares each the index will equal 2000.

12 The US Department of Justice and Federal Trade Commission (1992).

When calculating the HHI each firm is treated
as independent from its competitors. This way
of calculating the HHI will be misleading in
the case of cross-ownership between the com-
petitors. In the case of cross-ownership the
owner’s objective will be to maximize the total
profit of his portfolio of shares, i.e. both his
direct and indirect ownership interests. The
profitability of a price raise will increase,
because the lost sales due to the price raise in
one firm will partly accrue to other companies
in which the owner have direct or indirect
shares. Thus, cross-ownership will make the
owner more concerned with the profitability of
the whole market. It is therefore in the owners
interests to compete less aggressively. The HHI
adjusted for the incentives effect of cross-own-
ership is denoted HHI'.

Cross-ownership may also give the owner
some degree of control over the company,
making him able to co-ordinate the activities of
two or more companies in the market. The
incentives and control adjusted HHI is denoted
HHI'.

In chapters 3.2 to 3.6 we have made calcula-
tions of the three types of Herfindahl-
Hirschman indexes. The results of the calcula-
tions are summarised in the table below.

HHI | HHI' | HHI*
Finland 1766 | 2037 | 3005
Norway 1634 | 1980 | 3325
Sweden 2893 | 2923 | 2988
Denmark® 4844 | 4844 | 4844
The Nordic Market | 892 | 989 | 1138

According to the unadjusted HHI the national
Nordic markets seem to be moderately concen-
trated, with the exception of Sweden and

13 Calculating of the various HHIs for the Danish markets does not give a fully realistic indication of the extent of market power, confer chapter

3.6.
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Denmark. Taking the full effects of cross-own-
ership into account, the four national markets
are al highly concentrated. The Norwegian
national market is the second most concentrat-
ed at the moment, but after sales of E-CO and
Trondheim Energiverk the HHIic will be
reduced to 2735.

Even the integrated Nordic electricity market is
moderately concentrated when the full effects
of cross-ownership is being taken into account.

As noted in chapter 2.5 the distribution of price
areas and the frequency with which they occur
will vary from year to year. There are constel-
lations of elspot areas that are separate price
areas with some freguency, for instance
Denmark West/Norway South, which are not
covered in the calculations below. Depending
on the case in question it may be necessary to
calculate market concentration in other price
areas than the ones we have covered below.

The justification for the SCP paradigm is found
in the Cournot-Nash model. In subsection 3.1
below we present the model and its extensions
to the case of cross-ownership.

The calculations of the various Herfindahl -
Hirschman indexes in relevant Nordic markets
are presented in chapters 3.2 — 3.6.

In section 3.7 we have made some alternative
calculations taking into account the effects of
jointly held production plants.

3.1 TheLerner Index and the
Hirschman-Herfindahl I ndex

In 3.1.1 we explain the relationship between
market power — as measured by the Lerner
index — and market concentration as measured
by the unadjusted HHI.

If not adjusted for the reduced incentives to
compete due to cross-ownership the HHI can
be a misleading measure of market power. In
subsection 3.1.2 we will present an index
adjusted for cross-ownership — HHI'.

Minority ownership may also give the owner
some control over the firm. A power index is

presented in subsection 3.1.3. Theindex isa
measure of the degree of control.

When owners' have the opportunity to exert
control over companies, it will aso be possible
to co-ordinate the activities of the companies.
In subsection 3.1.4 we will present a concen-
tration index adjusted both for reduced incen-
tives to compete and the increased opportunity
to exercise control — HHI™.

3.1.1 The Lerner Index and the Unadjusted
HHI

The Lerner index is an indicator of the degree
of market power. When price equals marginal
cost the Lerner index is zero and the firm has
no market power. This will happen if market
demand is endlessly elastic or — dlightly more
realistic — it will approximate zero as the mar-
ket share of the firm approximates zero. The
highest possible Lerner index is 1.

Consider a market where the firms engage in
Cournot-Nash quantity competition, i.e. in
order to maximise profits the firms simultane-
ously choose quantities to be supplied in the
market. As shown in the appendix the first
order condition for this maximization problem
is that each firm n will have market power
which equals:

1 ,
; POD-C4,) s,
’ P(Q) S

is the size of the price-cost mark-up for firm n,
i.e. the market price as afunction of total sup-
plied quantity — P(Q) — minus the marginal
cost of firm n as afunction of the quantity sup-
plied by firm n — Cn’(gn) — relative to the mar-
ket price. The Lerner index of each firmis
equal to the market share — sn — divided by the
elasticity of the demand e.

In the appendix it is shown that the weighted
(the weights are the market shares) average
Lerner index - - in the market will equal HHI
divided by the elasticity of demand. That is,
)
7 - HHl
€
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If competition is perfect all firms will be price
takers and the elasticity of demand will be
irrelevant. If we have a monopoly only the
elasticity of demand is relevant. In an oligop-
oly both market demand and the degree of
competition matter.

It is generally presumed that the demand for
electricity isinelastic, especially in the short
term, since the consumers may lack technology
to switch to other sources of energy or even
lack information about the market price. A low
elasticity of demand means that market con-
centration must also be low if the prices shall
not be significantly higher than marginal cost.
It may be of some interest to calculate at what
levels of concentration the price-cost margin is
below 10%.

To simplify the calculations of these threshold
levels of the HHI it is presumed that all N
firms in the market are of the same size (which
will only occur if al firms have similar costs).
The price-cost marginis:

P(Q)  Ne
C'(g) Ne-1

In the following table we have for different
values of the elasticity of the market demand
calculated the number of firms necessary for
the price-cost margins not to exceed 10% and
the corresponding threshold levels of the HHI.

As shown in the table the number of firmsin
the market must be quite large to prevent a
substantial degree of market power. Note that
al the HHI values are within the area that is

3.1.2 The Lerner Index and the I ncentives
Adjusted HH1™

Cross-ownership denotes the situation where
an investor (also called an "external owner")
owns shares in two or more companies in the
same market, either in the form of direct own-
ership interests in several companies ("diversi-
fied ownership") or by indirect ownership. In
the latter case companies in the same market
own shares in each other.

Direct and indirect cross-ownership isillustrat-
ed in the figure below:

Direct ownership

Owner 1 Owner 2
Company 1 Company 2

Market

Indirect ownership

Owner 1 Owner 2

' '

Company 1 4—’ Company 2

S

cdled "un_cong:entrated market" in the US Market
merger guidelines.
e=01 €=0,2 e=05 €=0,8 e=10
N 110 55 22 14 11
HHI 91 182 455 714 909

14 This chapter is largely based on von der Fehr et a (1998).
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There may, of course, be combinations of
direct and indirect ownership. In both cases the
"rea" owners are the external owners. When a
company holds ownership interests in another
company it isin redlity its own owners that
have shares in the other company.

An investor is supposed to maximise the value
of his portfolio of shares. Increased price of a
product of one company will generate increased
demand for the products of the other companies
in the market. Therefore, cross-ownership means
higher incentives to for the investor to increase
prices. The externa investors with diversified
ownership in more than one company in the
same market will be less inclined to compete
aggressively and more inclined to take the prof-
itability of the whole market into consideration.

Thus, even if external owners have no control
over the indirectly owned companies, cross-
ownership will increase incentives to charge
higher prises. The effects of control will be
discussed in subsection 3.1.3 and 3.1.4. In this
chapter we will abstract from the question of
control by presuming first that a company’s
minority interests in another company does not
give rise to control. Under this presumption
only external owners can exert control over a
company. Second, no external owner has own-
ership in more than one company in the mar-
ket. Since no external owners have diversified
interests in the market and since no company
can exert control over another company, no
external owner can co-ordinate decisionsin the
companies in which they have ownership inter-
ests. Under these presumptions the only effects
of cross-ownership will be reduced incentives
to compete aggressively. Furthermore, the
external owners will have joint interestsin
maximisation of the value of that company.

In the appendix it is shown that the Lerner
index of company nis:

3) ‘)
' Zis‘v
L i — P(Q) - Cn (qn) — S_n S#N b;m
! P(Q) € €

Comparing (3) and (1) we see that Lni > Ln:
Cross-ownership enhances the market power of
the companies.

Multiplying (3) on both sides by the market
share of company n and summing over al n,
we get the following expression:

4) :
— HHI' HHI 1YX5b
Ll = =—+— E E iS S
€ € € n=1 s#n bnn s

where isthe weighted average incentives
adjusted Lerner index and e is the elasticity of
demand.

N N b
HHI :Zzb—ss is the incentives adjusted

n=l s=n Ypun

Herfindahl-Hirschman index.

Comparing (4) and (2) we see that HHI' >
HHI: The incentives effect of cross-ownership
increases the concentration index.

In this subsection we have shown that the
incentives effects of cross-ownership leads to
increased market concentration and market
power. This result holds even if the buyer does
not achieve any degree of control over the
company in question. Article 3(1)(b) of
Council Regulation (EEC) No 4064/89 on the
control of concentrations between undertak-
ings, provides that a concentration occurs in
the case of an acquisition of control. National
competition legislations in Denmark, Sweden
and Finland have similar provisions. The cur-
rent Norwegian control of acquisitions of
enterprises encompasses all acquisitions of
shares. However, there is a proposal to har-
monise this provision with the EC Merger
Control provisions. It therefore seems that the
provisions to control acquisitions of shares do
not fully encompass the situation that has been
analysed in this subsection.

3.1.3 The Normalised Banzhaf Power | ndex

The literature on ownership control generally
presumes that a majority of votes—i.e. an
ownership share above 50 percent — will give
the owner complete control. That is, if thereis
amajority shareholder he or she has all the
voting power and none of the other sharehold-
ers has any voting power at all.

The more interesting question is how much
control a minority owner might exert upon a
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company. It is necessary to distinguish between
an owner’s voting share — as given by his own-
ership share in the company — and his voting
power.

The Banzhaf power index® is based on the idea
that the voting power of a member reflects
how often the voting share can be used to
"swing" alosing coalition into awinning one.
The power index is not related in a simple way
to the ownership share. The power index is
defined by an owner’s ability to swing a coali-
tion of votes (i.e. a group of owners voting
similarly) from alosing to winning coalition.
This swinging ability arises because an owner
may join the coalition.

Following Leech (2001)* the Banzhaf power
index can be defined formally as follows: Let
the owners be indexed by the set N = {1,
2,...,n} and let the members of the set vote
“for" or "against" a motion. The ownership of
each member of the set is denoted wi and
arranged in decreasing size order such that

w, 2w, fordli=1,2,...,n. A coalition of
members al voting "for" is denoted by the
function W; = . Thus, w(S) =Y w,. The coali-
tion issaid to be ies

winning if w(S) >0.5.

The power index of each owner is defined by
the number of "swings'. A swing is apair of
coalitions represented by subsets, (Si, Si+{i})
such that w(Si) < 0.5 and w(Si+{i}) > 0.5.

That is, Si represents alosing coalition which
becomes winning with the addition of the votes
of member i. Let the number of such swings be
hi. The number of such subsetsis 2**. The non-
normalised Banzhaf index makes use of the
number of coalitions of the set N which do not
include owner i, i.e. 2™

B’ = h/2

The normalised Banzhaf index, Bm, makes use
of the number of swings of all the owners:

Bi= ILi/ZiI'Li

The normalised Banzhaf index sum to one.

15 Banzhaf, J. (1965)
16 Leech, Dennis (2001)
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We will make use of the normalised Banzhaf
index in our calculations.

Calculation of power indexes can be quite
complicated when the number of ownersis
large. Below we will present a simple example.

Consider four owners of acompany: N = {1, 2,
3, 4} having voting shares w: = 40%, W =
30%, ws = 20%, wa = 10%. The owners may
either support (A) or oppose a motion (A). The
number of possible coalitions that an owner i
may joinis 2** = 23 = 8. The possible coali-
tions of the three other owners can be arranged
asfollows:

> > > > > B
> > > P> B

22222222

> > > >

(ot Nt Watn Wasn Waen Woaen Wean W |

Consider first the 40%-owner. The coalitions
above correspond to the following coalitions of
votes "for" the motion:

{2}

{10%}

{20%}

{30%}

{20%, 10%}

{30%, 10%}

{30%, 20%}

{30%, 20%, 10%}

Coadlition (i) is the empty set and joining that
one will of course not produce a winning swing.
Joining coalition (ii) will not produce a swing
either, since 40% + 10% = 50%, which will not
turn into awinning majority. Joining a coalition
that is already winning, asis the case for coali-
tion (xvi), will not produce a swing either. By
joining the five other coalitions the 40%-owner
will produce a swing. Thus we have:

B1' =5/8 = 0.625.



The 30%-owner may join the following voting
codlitions: {J}, { 10%}, { 20%}, { 40%} , { 20%,
10%}, {40%, 10%}, { 40%, 20%}, { 40%, 20%,
10%} . The 30%-owner can produce a swing by
joining the coalitions { 40%}, { 20%, 10%},
{40%, 10%} . Thus:

B2 = 3/8 = 0.375.

The 20%-owner may join the following voting
codlitions: {d}, { 10%}, {30%}, {40%:}, { 30%,
10%}, {40%, 10%}, { 40%, 30%}, {40%, 30%,
10%} . The 30%-owner can produce a swing by
joining the coalitions { 40%}, { 30%, 10%},
{40%, 10%} . Thus:

B3 = 3/8 = 0.375.

The 10%-owner may join the following voting
coalitions: { G}, {20%}, {30%}, {40%}, { 30%,
20%}, {40%, 20%} , { 40%, 30%}, { 40%, 30%,
20%} . The 30%-owner can produce a swing by
joining the coalition { 30%, 20%} . Thus:

B4 = 1/8 = 0.125.

Note that the voting power for the 20%-owner
is equal to that of the 30%-owner, which
reflects that the latter does not have the power
to influence the voting result anymore than the
former.

Thereareintotal 5+ 3+ 3 + 2 =12 swings.
The normalised Banzhaf index is:
B1=5/12=0.42

B2=3/12=0.25

B3=3/12=0.25

B4 =1/12 = 0,08

Note that the power indexes of Owner 1 and
Owner 2 are higher than their ownership shares
of the company. The power indexes of Owner
2 and Owner 4 are lower than their company
shares.

It is important to realise that a power index
does not measure actual voting power, which
will depend on the preferences of the owners
and the cases to be voted on. Only if all coali-
tions are equally likely the power index can be
seen as a swing probability.

3.1.4 The Lerner Index and the incentives
and control adjusted HHI*

Cross-ownership does not only change the
incentives of the market actors, as discussed in

section 3.1, but also gives the owner influence
and control over the company. This makes the
owner able to co-ordinate the conduct of com-
petitors to increase the value of his portfolio of
shares. In this subsection we will presume that
each company maximises the value of its own-
ers portfolio of sharesin the market, where the
weights are given by a power index gmn,
which measures owner m’s relative power of
influence in the company n. The power index
can for instance be the Banzhaf index, which
was discussed in 3.1.3.

In the appendix it is shown that the Lerner
index of company nis:
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Comparing (5) and (1) we see that L+ > L.

Multiplying (5) on both sides by the market
share of company n and summing over al n,
we get the following expression.

(6)
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where L* isthe weighted average Lerner
index and e is the elasticity of demand.
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and control adjusted Herfindahl-Hirschman
index.

HHIc = is the incentives

M-

Comparing (6) and (2) we see that HHlic >
HHI: The incentives and control effect of
cross-ownership increases the concentration
index.

3.2TheNordic Market

The datain this section, as well asin section
3.3t0 3.6 ismainly based on Europower’s
database on production (2001) of actorsin the
Nordic market. We have calculated the market
shares of the 15 largest companies in each rele-
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vant market. Our aim has been to let the pro-
duction data include the portion of the produc-
tion in partially owned companies that reflect
the ownership share of that company.
However, when one company holds a stake in
another company that is among the 15 largest
ones, then none of that production is allocated
to the parent company. Otherwise the total pro-
duction of the 15 largest companies would
have been inflated and their market shares
would have been exag-gerated, confer the dis-
cussion of company values in the annex. We
have used different sources of information,
among other things annual reports and the
database of the NVEY.

3.2.1 The unadjusted HHI

The unadjusted HHI indicates that the Nordic
market is an unconcentrated market:
HHI = 892.

3.2.2 The incentives adjusted HH1i

As shown by the cross-ownership matrix
(COM) there is no cross-ownership between
the three largest Nordic electric power produc-
ers. The most important cross-ownership hold-
ings are Statkraft’s ownership positionsin its
competitors Sydkraft (45%), E-CO (20%),
BKK (50%), Agder Energi (46%) and
Vannkraft @st (13%). Other important cross-
ownership holdings are Fortum’s 27% share of
TVO, which is also owned with 27% by PVO.

The Nordic market Production Market
GWh 2001 share HHI
1. Vattenfall 75200 19 % 376
2. Fortum 60600 16 % 244
3. Statkraft 443800 12 % 133
4. Sydkraft 33200 8 % 69
5. Teollisuuden Voima (TVO) 15100 4% 15
6. Elsam 14600 4 % 14
7. Energi E2 11800 3% 9
8. E-CO 10200 3% 7
9. Norsk Hydro 9800 3% 6
10. Pohjolan Voima (PVO) 8000 2% 4
11. BKK 8000 2% 4
12. Agder Energi 7900 2% 4
13. Lyse Energi 5900 2% 2
14. Helsingin Energi 5400 1% 2
15. Vannkraft st 4900 1% 2
15 largest producers 315400 81 % 892
Total market production 388000

17 The Norwegian Water Resources and Energy Directorate.
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Vattenfall

Fortum 27%

Statkraft 45%

20% 50% 46% 13%

Sydkraft

TVO

Elsam

Energi E2

E-CO

29%

Norsk Hydro

PVO S57%

BKK

Agder Energi

Lyse Energi

Helsingin Energi

Vannkraft @st

Taking into account the incentives effect of
cross-ownership interests between power pro-
ducersin the Nordic market:

HHIi = 989

3.2.3 Theincentives and control adjusted
HHIlic

The external ownership matrix (EOM) shows
that there is no diversified ownership involving
the eight largest producers in the Nordic mar-

ket. The only example of magjor diversified
ownership position is the Norwegian state,
which owns 100% of Statkraft and 44% of
Norsk Hydro.

We have also calculated the corresponding
Banzhaf power indexes (confer 3.1.3), which is
presented in the EOM as decimals below the
ownership shares. Since PVO owns more than
50% of TVO its power index equals 1.00 .



EOM S py ) . m m m P
Nordic market % §~ % § c<) g é 8 % g
2| ° |88 o |2
Q
o
Swedish state 100%
1.00
Others Fortum 100%
1.00
Norw. state 100% 44%
1.00 0.80
E.ON Scand. 55%
1.00
Others TVO 16%
1.00
Others Elsam 100%
1.00
Others Energi E2 100%
1.00
Municipality of Oslo 80%
1.00
Others Norsk Hydro 56%
0.20
Others PVO 100%
1.00 1.00

Taking into account the incentives and control

effects:
HHIlic = 1138

The total effect of cross-ownership in the
Nordic market is to increase the Herfindahl -

Hirschman index from 892 to 1138, equalling a
28 percent increase of the index. Thus, the
effect of cross-ownership isto move the mar-
ket from the nonconcentrated to the moderately

concentrated area (confer the 1992 U.S.

Merger Guidelines).



3.3 The Finnish Market

3.3.1 The unadjusted HHI
Finland Production Market
GWh 2001 share HHI
1. Fortum 23500 33% 1076
2. Teollisuuden Voima (TVO) 15100 21 % 444
3. Pohjolan Voima (PVO) 8000 11 % 125
4. Helsingin Energia 5400 8% 56
5. Kemijoki 4100 6 % 32
6. Vaskiluoden Voima 2400 3% 11
7. Tampereen Sahkolaitos 1700 2% 6
8. Oulun Energia 1500 2% 4
9. Alholmens Kraft 1500 2% 4
10. Lahti Energia 1000 2% 2
11. Espoon Séhko 1000 1% 2
12. Vantaan Energia 1000 1% 2
13. Kuopion Energia 500 1% 1
14. Kainuun Voima 500 1% 0
15. Lappeenrannan Lampdvoima 500 1% 0
15 largest producers 67700 95 % 1766
Total market production 71645

The Finnish market is moderately concentrated
before the effects of cross-ownership is taken

into account:

HHI

No producer is dominant in its own right,
although the three largest companies — Fortum,
TVO and PVO — has alarge joint market share
and contribute by more than 1600 to the total

HHI.

= 1766

3.3.2 Theincentives adjusted HHI'

As shown in the cross-ownership matrix, there
are some important cross-ownership shares
between the top 15 companiesin Finland. The
largest company — Fortum — owns 27% of the
second largest company TVO, which isaso
owned with 57% by the third largest company
PVO. Furthermore, Fortum also owns 18% of

Kemijoki and 50% of L appeenrannan
Lampovoima. PV O owns 50% of Vakiluoden

Voima.
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Fortum 279 18% 50%
TVO
PVO 57% 50%

Helsingin Energia

Kemijoki

Vaskiluoden Voima

Tampereen
Sahkolaitos

Oulun Energia

Alholmens Kraft

Lahti Energia

Espoon Séhko

Vantaan Energia

Kuopion Energia

Kainuun Voima

L appeenrannan
Lampovoima

Taking into account the incentives effects of
cross-ownership between power producersin

the Finnish market:
HHI' = 2037.
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3.3.3 The incentives and control adjusted
HHI*

The external ownership matrix shows that
diversified ownership is of great importance in
the Finnish market. UPM-Kymmene has a
large minority share in PVO. The correspon-
ding power index is 0.52. UPM-Kymmene has
the same power over TVO. PVO's 50% share
of Vaskiluoden Voima also gives its eksternal
owners a certain control over that company.
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Finland 2| 5 5 2al 3 %fég% = | 3| 2
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S13|°%
2
Others Fortum 100%
1.00
Helsinki by 1.4%/| 100%| 0.9%
0.02] 0.02| 1.00| 0.00( 0.001
Pori by 1.2%
0.02] 0.02 0.001
UPM-Kymmene 38.7% 4,1%
0.52| 0.52 0.00( 0.360
Others PVO 58.7%
0.44| 0.44 0,138
Others TVO 16.0%
0.00
Others Kemijoki 77.0%
1.00
Others Vaskiluoden 50%
0.50
Others Tampereen 100%
1.00
Others Oulun 100%
1.00
Others Alholmsen 100%
1.00
Others Lahti 100%
1.00

Taking into account the incentives and control

effects:
HHI* = 3005

The total effect of cross-ownership in the

Finnish market is to increase the Herfindahl-

Hirschman index from 1766 to 3005, equalling
a 70 percent increase of the index. Thus, the
effect of cross-ownership isto move the mar-
ket from the moderately to the highly concen-
trated area. Cross-ownership has a consider-
able effect on market concentration in Finland.
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3.4 The Norwegian Mar ket

3.4.1 The unadjusted HHI

Norway Production Market
GWh 2001 share HHI
1. Statkraft 443840 37% 1354
2. E-CO 10190 8 % 70
3. Norsk Hydro 9800 8 % 65
4. BKK 8050 7% 44
5. Agder Energi 7870 7% 42
6. Lyse 5870 5% 23
7. Vannkraft Jst 4860 4% 16
8. Hafslund 3260 3% 7
9. Nord-Tregndelag Elverk 2640 2% 5
10. @stfold Energi 1820 2% 2
11. TrenderEnergi 1640 1% 2
12. Salten Kraftsamband 1600 1% 2
13. Buskerud Kraftproduksjon 1520 1% 2
14. Sunnhordland Kraftlag 1450 1% 1
15. Elkem 1380 1% 1
15 largest producers 106790 88% 1634
Total market production 121872

The figures for the unadjusted HHI give the
impression that Norway is a moderately con-
centrated market.

HHI = 1634

Statkraft is the largest company, contributing
more than 1300 to the HHI.

The Norwegian competition authorities® have
ordered Statkraft to sell its recently acquired
shares in Trondheim Energiverk and, as a con-
dition for alowing the acquisition of Agder
Energi, to sall its 20% stake in E-CO and 100%

stake in Hedmark Energi (not included among
the 15 biggest companies). Provided that the
shares are not sold to any of the top 15 produc-
ersin Norway, the effect of these requirements
isto reduce the HHI from 1634 to 1338.

3.4.2 The incentives adjusted HH1i

Cross-ownership is widespread in the
Norwegian market. In particular, it should be
noted that Statkraft has high ownership shares
of BKK (50%), Agder Energi (46%) and E-CO
(20%).

18 The Norwegian Competition Authority and the Ministry of Labour and Administration).
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Taking into account the incentives effects of
cross-ownership between power producersin
the Norwegian market:

HHIi = 1980.

Selling out Trondheim Energiverk (TEV),
Hedmark Energi and E-CO will reduce HHIi
from 1980 to 1580.

3.4.3 The incentives and control adjusted
HHI'®

The EOM matrix shows that the diversified
ownership in the Norwegian power market is
widespread. The Norwegian state owns 100%
of Statkraft and 44% of Norsk Hydro, having
corresponding power indexes of 1.00 and 0.80.
The municipality of Oslo owns 80% of E-CO
and 53.7% of Hafslund, giving it full control
over these companies. Since Statkraft isalarge
owner of BKK and Agder Energi, the
Norwegian state also has a large power over
these companies (0.60 and 0.75 respectively).
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Norw. state 100% 44%
1.00 0.80| 0.60( 0.75
Municipality of Oslo 80% 54%
1.00 1.00
Others Hydro 56%
0.20
Others BKK 50%
0.4
Others Agder Energi 54%
0.25
Others Lyse 100%
1.00
Others V.@. 58%
1.00
Others Hafslund 20%
0.00
Others N.Trd.lag 100%
1.00
Others @stfold E. 100%
1.00

Taking into account the incentives and control
effects:
HHIic = 3325

The total effect of cross-ownership in the
Norwegian market is to increase the
Herfindahl-Hirschman index from 1634 to
3325, equalling a 103 percent increase of the
index. Thus, the effect of cross-ownership isto
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move the market from the moderately to the
highly concentrated area. Cross-ownership has
a considerable effect on market concentration
in Norway.

If Statkraft's shares in Trondheim, Hedmark
and E-CO are sold to independent parties, the
HHIic will be reduced from 3325 to 2735.




