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OTC over the counter
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UCTE Union for the Coordination of Transmission of Electricity
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Executive Summary

This report describes work on the development of a set of indicators intended to measure
the impact of liberalisation on European electricity markets. It also presents empirical
results for such indicators and provides an audit of official data sources available for their
evaluation. The project was commissioned by the European Commission’s Directorate
General for Transport and Energy (DG TREN), and undertaken by a consortium of
consultants and academics, led by OXERA, and supported by ECN, ESAP and ATOM.

For this indicator project, the consultants were able to draw on data collected in the
context of two earlier indicator initiatives undertaken at European level, coordinated
respectively by EUROSTAT, the statistical body of the European Commission, and
EURELECTRIC, the European Federation of Electricity Companies. Compared to the
EUROSTAT and EURELECTRIC initiatives, the present project provides a
methodological framework based on the supply-chain structure of the electricity industry.1

The methodology underpins and guides the selection of the indicators, and, while the
framework developed is general enough to encompass earlier approaches, it extends the
scope of earlier initiatives. The indicators developed in this project aim to identify the
principal drivers for effective competition, in terms of changes brought about in existing
market structures and of framework conditions necessary for the emergence of
competitors. Moreover, particular attention is paid to indicators measuring the integration
of the European electricity industry—for instance, in terms of the emergence of pan-
European companies and the development of wholesale markets spanning several regions
across national borders.

Because of the wider scope of the present project, the consultants sent out a series of
project-specific questionnaires to collect additional data required for the empirical
evaluation of the indicators. The mail-out covered all European Union (EU) member
states, as well as Norway and Switzerland, and consisted of 59 questionnaires customised
to target five different industry stakeholder groups: industry associations, customer
associations, national regulatory authorities, national ministerial bodies, and transmission
system operators (TSOs). Additional information used for the evaluation of the indicators
includes data provided by Europe-wide industry associations (in particular, UCTE and
ETSO), private data banks (in particular, the generation market database, EPIC, which is
managed by ESAP), and data collected directly from companies and market places.

It should be noted that the empirical aspect of the project has generally suffered from the
double problem of lack of data collected by official sources, and lack of harmonisation
between existing data in different countries. Nevertheless, a significant amount of
information could be collected, and is presented in the empirical part of this report.

1 The methodological framework presented in this work is largely based on an indicators exercise undertaken in 2000
by OXERA for the governments of the UK and the Netherlands. See DTI and Ministry of Economic Affairs (MEA)
(2000), ‘Energy Liberalisation Indicators in Europe: A Consultation Paper based on a study carried out by OXERA for
the Governments of the UK and the Netherlands’, October.
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The indicators framework

The present indicator project provides a methodological framework based on the supply-
chain structure of the electricity market. At the simplest level, activities along the
electricity supply chain can be divided into two categories:

• (potentially) competitive activities, mostly in the upstream generation market and
the downstream supply market; and

• (naturally) monopolistic network activities primarily present at the transmission
and distribution network level.

Such a distinction also underlies the motivation behind the electricity liberalisation
directive (96/92/EC).

Within each of the two basic categories, three key areas of focus were identified. A
number of individual indicators were then developed in each area to cover aspects of the
market influenced by liberalisation and to characterise framework conditions necessary
for competitive entry to occur. For (potentially) competitive areas of the supply chain, the
areas identified were generation markets, wholesale markets, and customer supply. For
each of these, further sub-groups of indicators were identified, which can be summarised
as follows.

1. Competition in power generation
Individual indicators in this market area refer to:

– market concentration;
– generation market characteristics;
– entry and decommissioning; and

pan-European integration, such as cross-border flows.

2. Development of wholesale markets
Individual indicators in this market area refer to:

– the emergence, growth and international character of standardised
wholesale markets;

– wholesale price movements;
the existence of balancing and penalty regimes.

3. Competition in the supply of customers
Individual indicators in this market area refer to:

– market opening and concentration;
– entry conditions and the existence of customer load profiling;
– internationalisation of supply markets;
– customer switching and contract renegotiations; and

price and quality indicators.



|O|X|E|R|A|                                                                                                                            Proposal

                                                                                                                                                 

The indicators measuring the impact of liberalisation in (naturally) monopolistic, or non-
competitive, areas of the electricity market also focus on three key areas, each
encompassing a number of sub-groups summarising individual indicators. These areas
refer to network activities, interconnection of national networks, and indicators of
regulatory influence. Each set of indicators and their principal sub-groups are summarised
below.

1. Network activities
Individual indicators in this market area refer to:

– the degree of separation between network and other activities;
– the scope of monopoly rights;
– the type of access regimes and the publication of access tariffs;
– the cost of access; and

the type of security-of-supply obligations (SSOs).

2. Interconnection of national networks
Individual indicators in this market area refer to:

– technical openness (in terms of available interconnector capacity);
– foreign market participation (in terms of interconnector capacity accessible

to non-incumbents);
– congestion management; and

cross-border tariffication.

3. Regulatory influence
Individual indicators in this market area refer to:

– the level of energy taxes;
– the extent of public-service obligations (PSOs);

the scope of regulatory activities, and the division of power between different regulatory
authorities.

The figure below provides a schematic view of the structure of the indicator framework
underlying the present report.
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Figure 1: Summary of indicator framework
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As a general rule, the individual indicators in all market areas refer to two aspects linked
to liberalisation and competition.

• Changes in market structures, from which conclusions about the success or
failure of liberalisation can be drawn—an example of this group of indicators is
given by the market concentration indicators: in countries where a monopolistic
market structure prevailed before liberalisation, the number of independent
generators or suppliers is expected to increase with successful liberalisation. Their
number therefore provides an indicator of the successful development of
competition. Another example is provided by price indicators: competition is
expected to provide an incentive to lower prices, and the monitoring of price
movements is therefore included in the indicators.

• Framework market conditions enhancing the development of competition—
an example of this second group of indicators is provided by the establishment of
regulated third-party access (RTPA) regimes, or the introduction of standardised
load profiling in the residential market, without which switching of small
customers cannot be managed. Another example is the emergence of standardised
wholesale markets, which can be the result of regulatory intervention, or be due to
private market initiatives.

A special feature of the indicator framework developed is that, in each of the key market
areas, certain indicators have the explicit objective of monitoring the integration of
national markets into a single European market. Such indicators include the emergence of
pan-European generators or suppliers operating in a number of national markets, the
development of cross-border trade, or the importance of international participants in
national wholesale markets.

The indicators selected for the European Commission project are presented in a set of
tables below. The following paragraphs provide explanatory notes for the summary view
offered by the tables.
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Data sources

The tables follow the classification of the indicators into three competitive and three non-
competitive market areas. They also contain information on the principal data sources
used to evaluate the indicators in the empirical part of the report.2 The main data sources
used in the context of this report are as follows.

• EUROSTAT—this source refers both to data received in response to the indicator
questionnaire sent by EUROSTAT to national statistics offices at the end of 2000,
and to those collected regularly by EUROSTAT in its function as the official
statistics body of the EU. This latter category contains mainly price data.

• EURELECTRIC—this source refers to data received in response to the indicator
questionnaire sent by EURELECTRIC to its members in the second half of 2000.

• Questionnaire—this source refers to data received in response to the project-
specific questionnaires sent by the consultants in April 2001 to the five following
industry stakeholder groups: customer associations; industry associations;
regulatory authorities; relevant ministerial bodies; and TSOs. In total, 59
questionnaires were sent out, and 30 responses had been received as of September
25th 2001.

• UCTE and ETSO—these two Europe-wide industry associations have proved
particularly helpful in providing statistics and data on national power balances, as
well as cross-border transfer capacities.

• EPIC—this source refers to the generation market database operated by ESAP.
This database is used in a number of other public European Commission
documents, such as the European Commission Annual Energy Review.

• Other sources—which include power exchange web sites, data from reporting
agencies (such as Platts), and company data from reports and web sites.

Prioritisation of indicators

A further feature of the summary tables is that indicators considered of particular
importance and usefulness are highlighted and colour-coded (in green and yellow). These
highlighted indicators are thereafter called ‘key indicators’. The consultants recommend
that key indicators be included in future European Commission indicator publications,

2 A detailed discussion of the data sources is provided in the report and its appendices.
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and that they be updated regularly. The colour coding has been introduced because of
issues raised by the empirical evaluation of the indicators.

• Green3 denotes key indicators which provide essential information on European
electricity markets and for the evaluation of which official data sources exist and
have been used in this report. Indicators in the ‘green’ category include, for
example, simple market concentration measures,4 country power balances, retail
price indices, or indicators characterising access regimes.

• Yellow denotes key indicators which are so far not very developed, either because
of restrictions on official and/or harmonised data available for their evaluation, or
because of lack of a standardised definition referring to the industry aspect in
question. In order to benefit from the valuable information represented by these
indicators, the data harmonisation and collection process needs to be improved
from its current level. It is recommended that efforts be undertaken at European
level to include the indicators in future EU publications. Examples of indicators
highlighted in yellow include measures of vertical integration in the industry, and
concepts of service quality, security of supply and ancillary services, for which
definitions at a European level are not yet standardised.

Indicators without highlights (thereafter referred to as ‘secondary indicators’) sum up two
sets of circumstances.

• The most important reason for classifying indicators as secondary is the belief
that, for a number of indicators, it will be very difficult to obtain public
information, even if the European Commission undertakes future efforts in the
area. This is because certain indicators refer to information that companies
consider highly commercially sensitive, and the willingness to make such data
available to the public is esteemed to be very low. A case in point is information
referring to volumes traded by individual members on wholesale markets, or to
contracts renegotiated between suppliers and customers in lieu of supplier
switching.

• Other indicators have been classified as secondary because it is considered that the
interpretation difficulties associated with them are too substantial to warrant
setting up a centralised data-collection system for them. Examples of such
indicators include the average waiting time for obtaining generation plant
authorisation, or the number of wholesale market participants that can set the
system marginal price.

3 If this report is printed in black and white, the green shows as a dark grey, and the yellow as light grey.
4 It should be noted that market concentration measures based on consolidated data taking into account indirect as well
as direct stakes held by generators and suppliers present considerable data problems and cannot be included in the
‘green’ category.
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It should be noted that it seems unavoidable that the prioritisation of the indicators is to a
certain extent subjective, and subject to changes as new information becomes available.
While the consultants’ assessment is based on the theoretical and empirical work
undertaken in the context of this project, changes to the classification are possible at any
point.
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Indicators of market competition

Generation markets
Table 1: Summary of indicators of power generation

Indicator Data sources1

1.1 Market concentration
Market share of the largest generator (share in total capacity) EUROSTAT,

EURELECTRIC

Market share of the three largest generators (share in total capacity) EUROSTAT,
EURELECTRIC

List of generators with market share of 5% or above (share in total capacity) EUROSTAT,
EURELECTRIC

Market share of the largest generator (share in total generation) EUROSTAT,
EURELECTRIC

Market share of the three largest generators (share in total generation) EUROSTAT,
EURELECTRIC

List of generators with market share of 5% or above (share in total generation) EUROSTAT,
EURELECTRIC

1.2 Available generation capacity, production and type of plant
Generation market make-up—types of plant EUROSTAT

Versatility of generation EURELECTRIC, EPIC

Balance of meeting peak demand EURELECTRIC, UCTE
1.3 Vertical integration upstream and downstream
Share of generation vertically integrated with supply/distribution (ownership
links)

EPIC, company reports

1.4 Entry in generation
Share of new/repowered capacity coming on stream in total national capacity
(%)

EPIC

Share of decommissioning plants in total national production capacity (%) EPIC

Average wait (months) between applying for and obtaining generation plant
authorisation

Questionnaire

Number of generation plant applications received per year Questionnaire

Number of generation plant applications granted per year Questionnaire
1.5 Internationalisation
Share of foreign ownership in total capacity Company information, *

Share of foreign ownership in new generation capacity Company information, *
1.6 Pan-European market concentration
Market shares of the ten largest companies in European market Company information
1.7 Cross-border exchanges
Share of imports in total consumption UCTE

Notes:1 An asterisk in Tables 1 to 3 denotes data being commercially confidential.



|O|X|E|R|A|                                                                                                                            Proposal

                                                                                                                                                 

Wholesale markets
Table 2: Summary of indicators of wholesale markets

Primary indicator Data sources

2.1 Standardised wholesale markets
Existence of standardised wholesale market Individual exchanges

Existence of standardised contracts Individual exchanges

Existence of derivatives market EFET, individual
exchanges

Standardised wholesale market planned Press reports

Number of participants Individual exchanges

Share of total market volume traded on standardised wholesale markets Individual exchanges

Number of participants that can set the system marginal price * (requires in-depth
analysis)

Average, minimum and maximum monthly prices Individual exchanges
2.2 Internationalisation
Number of non-domestic members Individual exchanges
Volumes traded by non-domestic members *
2.3 Balancing mechanism
Existence and type of balancing mechanism Questionnaire

Existence and type of penalty regimes Questionnaire
2.4 Bilateral wholesale markets
Volumes of long-term contracts *

Volumes of short-term contracts *

Wholesale prices Platts

Supply markets

Table 3: Summary of indicators of supply market liberalisation

Primary indicator Data sources
3.1 Degree of market opening
Share of eligible customers European Commission

Liberalisation planned European Commission
3.2 Market concentration measures
Number of suppliers (retailers, wholesalers and traders selling to final
customers)

EURELECTRIC,
EUROSTAT

Market shares of the largest supplier EURELECTRIC,
EUROSTAT

Market shares of the three largest suppliers EURELECTRIC,
EUROSTAT

List of all suppliers with 5% or above EURELECTRIC,
EUROSTAT
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Table 3: Summary of indicators of supply market liberalisation (cont’d)

Primary indicator Data sources
3.3 Entry conditions
Existence of load profiles for residential customers Questionnaire
3.4 Internationalisation
Share of eligible customers supplied by non-domestic suppliers
(number of customers)

Questionnaire

Market share of non-domestic suppliers in eligible market (volume of sales) Questionnaire
3.5 Pan-European market concentration
Pan-European participation of supply companies * (information not in

company reports)
3.6 Customer switching
3.6.1 Switching of industrial customers EUROSTAT,

EURELECTRIC

Percentage of eligible customers switching supplier (numbers) EUROSTAT,
EURELECTRIC

Percentage of eligible customers switching supplier (volume) EUROSTAT,
EURELECTRIC

3.6.2 Switching of residential customers (where relevant) EUROSTAT,
EURELECTRIC

Percentage of eligible customers switching supplier (numbers) EUROSTAT,
EURELECTRIC

Percentage of eligible customers switching supplier (volume) EUROSTAT,
EURELECTRIC

3.6.3 Contract renegotiations in the industrial market

Share of contracts renegotiated with incumbent suppliers (number of
contracts, %) since start of liberalisation

Questionnaire, *

Share of contracts renegotiated with incumbent suppliers (TWh, %) since start
of liberalisation

Questionnaire, *

3.7 Retail prices
3.7.1 Eligible customers EUROSTAT
3.7.2 Non-eligible customers EUROSTAT
3.7.3 Households to industrials rebalancing ratio EUROSTAT
3.8 Service quality
Continuity of supply—interruptions (minutes/year) Questionnaire

Continuity of supply—interruptions (number/year) Questionnaire

Restoring the electricity supply Questionnaire
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Indicators of non-competitive impacts of liberalisation
Network activities

Table 4: Summary of indicators of network unbundling and access

Primary indicator Data sources
4.1 Separation of network activities
4.1.1 Transmission network

Identity of the owner of the transmission grid Questionnaire

Identity and ownership of the TSO Questionnaire

Legal/management separation enforced Questionnaire
Account unbundling enforced Questionnaire
4.1.2 Distribution network

Ownership separation between supply and distribution business Questionnaire

Legal/management separation enforced Questionnaire

Account unbundling enforced Questionnaire
4.2 Scope of monopoly rights
Is there a legal monopoly on ancillary services? Questionnaire

In the case of monopoly ancillary services, what share of these is contracted
out?

Questionnaire

If there is no legal monopoly on ancillary services, what market share is held
by the incumbent?

Questionnaire

Is entry into ancillary network services observed? Questionnaire
4.3 Access regime
4.3.1 Transmission

Type of access regime Questionnaire

Published standard tariffs available Questionnaire
4.3.2 Distribution

Type of access regime Questionnaire
Published standard tariffs available Questionnaire
4.3.3 Ease of access

Number of access disputes outstanding Questionnaire

Number of companies that have to be negotiated with in order to provide a
nationwide service

Questionnaire

4.4 Cost of access
Ratio (energy costs:network costs) European Commission—

separate report

Diversity of tariffs European Commission—
separate report

4.5 Security-of-supply obligations (SSOs)
Are SSOs imposed on network operators? Questionnaire

What form do SSOs take? Questionnaire
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Table 4: Summary of indicators of network unbundling and access (cont’d)

Primary indicator Data sources
4.6 Technical background data
Total length of network—distribution Questionnaire, ETSO-

separate report

Total no. of customers—residential Questionnaire, ETSO-
separate report

Total no. of customers—industrial Questionnaire, ETSO-
separate report

Interconnection
Table 5: Summary of interconnection indicators

Primary indicator Data sources
5.1 Technical openness
Share of interconnector capacity in total national capacity
(available transfer capacity, ATC)

ETSO, TSOs

Planned increase in share of interconnector capacity ETSO, UCTE

Historical development of share of interconnector capacity ETSO, TSOs
5.2 Foreign market participation
Share of imported production in national consumption EUROSTAT, IEA

Share of available interconnector capacity reserved for incumbents not available

Utilisation rate of cross-border transmission lines not available
5.3 Congestion management
Type of congestion management in force TSOs (requires in-depth

analysis)
5.4 Cross-border tariffs
Level of cross-border tariffs European Commission—

separate report



|O|X|E|R|A|                                                                                                                            Proposal

                                                                                                                                                 

Regulatory influence
Table 6: Energy policy indicators

Primary indicator Data sources
6.1 Energy policies
6.1.1 Taxes

Share of energy taxes in retail prices EUROSTAT

Share of environmental taxes in retail prices EUROSTAT
6.1.2 Public-service obligations (PSOs) European Commission—

separate report
6.2 Scope of regulatory activities
6.2.1 Access issues

Who has the power to determine access terms and conditions—the regulator,
the ministry or another institution?

Questionnaire

Who has the power to rule on access disputes—the regulator, the ministry or
another institution?

Questionnaire

Who has the power to impose unbundling measures and/or structural
separation—the regulator, the ministry or another institution?

Questionnaire

Who acts as instance of appeal against decisions in the access area? Questionnaire
4.2.2 Tariff issues

Who has the power to determine network access and transmission tariffs—
the regulator, the ministry or another institution?

Questionnaire

Who acts as instance of appeal against decisions in the tariff area? Questionnaire
4.2.3 Interconnection issues

Who has the power to determine rules for interconnection access and usage
tariffs—the regulator, the ministry or another institution?

Questionnaire

Who acts as instance of appeal against decisions in the interconnection area? Questionnaire
4.2.4 Wholesale and retail markets

Who has the power to determine the rules of the wholesale market—
the regulator, the ministry or another institution?

Questionnaire

Who acts as instance of appeal against decisions in the wholesale market
area?

Questionnaire

Who has the power to determine rules on the retail market (eg, fixing of retail
tariffs)—the regulator, the ministry or another institution?

Questionnaire

Who issues the licences—the regulator, the ministry or another institution? Questionnaire

Who acts as instance of appeal against decisions in the retail market area? Questionnaire

Who has the power to investigate anti-competitive behaviour—
the regulator, the ministry or another institution?

Questionnaire



|O|X|E|R|A|                                                                                                                            Proposal

                                                                                                                                                 

Presentation of selected key indicators

To illustrate how the indicators can be presented, a few selected key indicators are shown
below.

The illustrative figures and tables refer to indicators of:

• market shares in total national generation capacity—these can be used to evaluate
market concentration in a given generation market;

• average monthly prices of European power exchanges and power pools—this
indicator can be used to evaluate a possible convergence of regional wholesale
prices;

• the size of eligible and non-eligible markets in Europe—this allows progress in
providing access to customer markets to be compared;

• the extent of unbundling in European transmission and distribution networks—this
indicator is helpful, for example, to evaluate the necessity of imposing further
structural remedies regarding the separation of network activities;

• technical openness and foreign market participation—this is one of the indicators
providing information about the potential for integration between markets;

• taxation of domestic customers—energy taxes play an important role in overall
demand and can, for example, influence the attractiveness of a market to foreign
investors.

Figure 2: Market shares (%) in total national generation capacity, 1999/2000
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Figure 3: Maximum and minimum monthly prices on European power exchanges
and power pools
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Figure 4: Size of eligible and non-eligible markets in Europe (market size in TWh)
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Table 7: Extent of network unbundling

Country Transmission network Distribution network
Ownership
separation
of the TSO

Legal/
management

separation

Account
unbundling

Ownership
separation

Legal/
management

separation

Account
unbundling

Austria × × � × × �

Belgium × � � × × �

Denmark × � � × × �

Finland × � � × � �

France × � � × � �

Germany × � � × �
1

�

Greece2 × � � × × �

Ireland � � � × × �

Italy � � � × � �

Luxembourg3 — — � — — �

Netherlands � � � × � �

Norway � � � × × �

Portugal × � � × × �

Spain × �
4

� × �
4

�

Sweden � � � × � �

UK (GB) � � � × �
5

�

UK (NI) × � � × � �

Key: Information shaded in grey has been verified through responses received to the project-specific
questionnaire; all other information has been collated through desk research. � signifies that the feature of
network unbundling referred to has been implemented, × that it has not.

Notes: 1 For some of the largest distribution system operators. 2 Greece has adopted a law for the
transposition of the electricity directive but has an additional two years in which to implement the legislation.
3 The small Luxembourg transmission network (eg, only 91 km for Cegedel) is considered part of the
distribution network since it simply links RWE and Electrabel to the distribution network in Luxembourg. 4

Legal separation from generation and retailing activities, but only accounting separation from
transmission/distribution activities. 5 Business separation is due to be introduced in August 2001. There will
be a requirement for public electricity suppliers (PESs) to separate legal entities, for example in terms of
management, operations and local.

Sources: OXERA, Elkraft System AMBA (Denmark), Fingrid System Oy (Finland), DVG (Germany), GRTN
(Italy), Statnett SF (Norway), Red Eléctrica de España (REE) (Spain), Svenska Kraftnät (Sweden), National
Grid Company (NGC) (UK), Northern Ireland Electricity (NIE) (Northern Ireland).
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Figure 5: Technical openness and foreign market participation
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Source: ECN, based on data in Tables 9.1 and 9.4.

Figure 6: Taxation of domestic customers with consumption of 3.5 MWh/year
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Recommendations and next steps

One of the main conclusions emerging from this project is that the indicators work needs
to be placed in a wider context. This report presents a methodologically sound framework
and contains an initial evaluation of the indicators. This evaluation is based on a number
of public and private data sources discussed earlier in this Executive Summary and in
detail in the full report.

However, some issues still need to be tackled at a theoretical and, above all, empirical
level, and these require a concerted pan-European consultation process. Such a
consultation process could be coordinated by the European Commission or EUROSTAT,
or any other supra-national body deemed appropriate. The aim of the consultation would
be to institutionalise the collection of harmonised data. Remaining issues to be addressed
include the following.

• Definition issues—the precise definition of some indicators needs to be agreed
upon. The adoption of standardised indicators by all member states and/or relevant
industry bodies is necessary to ensure that data are prepared in a harmonised and
comparable format across Europe.

• Data-collection issues—there is a need to set up permanent data-collection
mechanisms in all member states to ensure the continuity and consistency of the
monitoring aspect. National regulatory authorities would be well placed to take
responsibility for such mechanisms; however, the involvement of other institutions
might also be envisaged.

The most constructive way forward now seems to be to use the present framework as a
discussion base for pan-European industry and regulatory forums and expert working
groups. Such concerted work should lead to a single data-collection exercise for a
standardised set of indicators that could be updated regularly at a national and European
level.
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1. Introduction

This final report outlines the results of the European Commission project concerned with
developing a set of indicators intended to measure the impact of liberalisation on
European electricity markets. In its first half, it sets out the methodological framework
underpinning the indicators and describes the rationale behind the indicators selection; in
the second half, it gives empirical results for such indicators. The indicators project was
commissioned by DG TREN of the European Commission and was undertaken by a
consortium of consultants and academics, led by OXERA, and supported by ECN, ESAP
and ATOM.

The indicators contained in this report are the result of a consultation process between the
consultants’ team and the Commission. A very extensive initial ‘ideal’ set of indicators,
presented in the interim report of this project, has been revised during the course of the
project to take into account factors that limit the applicability and usefulness of the
indicators. Such factors include, in particular, data problems, and parallel benchmarking
work undertaken by the Commission in several areas—for example, projects concerned
with PSOs in the industry, or a study of transmission costs and tariffs. While the
reduction of the list improved the prospects of the indicators being verifiable in the
context of European electricity markets, data problems still limit the empirical aspect of
the project to some extent. Overall, however, the indicator set presented in this report can
be seen as a basis for any longer-term project that the Commission might wish to pursue
in the area.

For the present project, the consultants were able to draw on data collected in the context
of two earlier indicator initiatives at a European level, coordinated respectively by
EUROSTAT and EURELECTRIC. Compared to these earlier initiatives, the present
project provides a methodological framework based on the supply-chain structure of the
electricity market.5 The methodology underpins and guides the selection of the indicators,
and, while the framework developed is general enough to encompass earlier initiatives, it
extends their scope. The indicators developed in this project aim to identify the principal
drivers behind competition, in terms of framework conditions necessary for the
emergence of competitors and of changes brought about in existing market structures.
Moreover, particular attention is paid to indicators measuring the internationalisation of
the European electricity industry—for instance, in terms of the emergence of pan-
European companies and the development of wholesale markets spanning several regions
across national borders.

Because of the wider scope of the present indicators project, the consultants sent out a
series of project-specific questionnaires to collect additional data required for the
empirical evaluation of the indicators included in the revised set of indicators. The mail-
out covered all EU member states, and Norway and Switzerland, and consisted of 59

5 The methodological framework presented in this work is largely based on an indicators exercise undertaken by
OXERA for the governments of the UK and the Netherlands in 2000. See DTI and MEA (2000), op. cit.
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questionnaires customised to target five industry stakeholder groups.6 The five groups
were:

• industry associations, including the Europe-wide EURELECTRIC;
• consumer associations;
• national regulatory authorities, and the Council of European Energy Regulators

(CEER);
• national ministerial bodies;
• TSOs, including the Europe-wide association ETSO.

Up to September 25th 2001, 30 of the 59 parties to which the questionnaires were sent
had replied. Based on previous data-collection experience, there is reason to believe that
some responses may be received after the official end of the project, and these would be
incorporated in any future update of the indicators that the Commission intends to
undertake. It should be noted at this point that the empirical aspect of the work has
generally suffered from the double problem of lack of data collected by official sources
and lack of harmonisation between existing data sources in different countries.

One of the main conclusions that has emerged from this report is that the indicators work
needs to be placed in a wider context. This report presents a methodologically sound
framework and contains an initial evaluation of the indicators. However, a number of
issues still need to be addressed at the theoretical, and, above all, empirical levels, and
these require a continued pan-European consultation process. Such a process could be
coordinated by the European Commission or EUROSTAT, or any other supra-national
body deemed appropriate, and its aim would be to institutionalise the collection of
harmonised data. Remaining issues to be addressed include the following.

• Definition issues—the precise definition of some indicators needs to be consulted
upon. The adoption of standardised indicators by all member states and/or relevant
industry bodies is necessary to ensure that data will in the future be prepared in a
harmonised and comparable format across Europe.

• Data collection issues—there is a need to set up data-collection mechanisms in all
member states to ensure the continuity and consistency of the monitoring aspect.
National regulatory authorities would be well placed to set up such mechanisms;
however the involvement of other institutions can also be envisaged.

More generally, the discussion of the way forward for the indicators and the
implementation of the next steps could be undertaken in the context of Europe-wide

6 It is worth noting that, for the initial EUROSTAT indicator exercise, a questionnaire was addressed to the principal
national statistics offices of all member states. In some instances, these institutions forwarded the questionnaire to other
relevant bodies, such as the sector regulator. EURELECTRIC, in turn, addressed its questionnaire to its members,
which are essentially electricity utilities.
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industry forums and associations, such as EURELECTRIC, ETSO, or the CEER, and be
based on pan-European expert working groups.

This final report is structured as follows.

• Section 2 summarises the methodological framework within which the indicators
are placed. This framework is based on a primary distinction between potentially
competitive market areas upstream and downstream, on the one hand, and non-
competitive areas related to network operation and regulatory activities, on the
other. An important aspect of the framework is that it takes explicit account of the
internal market dimension of electricity liberalisation, and includes indicators
measuring the success of policies aimed at abolishing barriers to pan-European
activities in the electricity sector.

• Sections 3 and 4 list and discuss the indicators that have been selected to monitor
the development of liberalised electricity markets. Section 3 discusses in greater
detail the indicators identified within the competitive market areas and
summarises them. Within the competitive market areas, three separate activities
are analysed in turn:

– generation activities;
– the emergence and development of wholesale markets; and

aspects of supply markets.

• Section 4 discusses the indicators identified within the non-competitive areas of
the electricity market and summarises them. These areas revolve around:

– network operation;
– interconnection of national networks; and

aspects of the institutional and regulatory framework.

• Sections 5 to 10 present empirical results for the indicators. Despite the data
problems, a considerable amount of information has been collated and is presented
in this report to illustrate the indicator approach. It is nevertheless important to be
aware of the limitations caused by the lack of harmonised data, and all
interpretation of the results needs to be undertaken with care. Also, it is necessary
to be aware of interactions between the indicators, and general interpretation and
cross-country comparisons should not be based on a single indicator only.

• Section 11 provides a summary view of the indicators and establishes a hierarchy
of key indicators and secondary indicators

• Section 12 concludes.

A number of appendices are attached to the main body of the report.
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• Appendix 1 provides an overview of the principal data sources drawn upon for the
empirical part of the project and gives an audit of the data received in response to
the EUROSTAT, the EURELECTRIC, and the project-specific questionnaires.
While most member states had, at the time of writing, replied to the EUROSTAT
questionnaire (the initial deadline was January 2001), the response rate for the
project-specific questionnaire has been limited to 30 replies out of 59 as at
September 25th 2001. Appendix 1 summarises the variables covered in the
questionnaires and provides an overview of the data available.

• Appendix 2 contains the set of five questionnaires compiled by the consultants and
sent to 59 European electricity stakeholders for data-collection purposes. In
addition to the targeted questionnaire, for transparency reasons, all addressees
have been sent a concise list of all indicators covered by the project.

• Appendix 3 contains a copy of the EUROSTAT questionnaire, the responses to
which were integrated into this report.
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2. Framework for Electricity Liberalisation Indicators

This section outlines the basic framework used to create indicators to measure the impact
of electricity market liberalisation. Section 2.1 considers the objectives of the project and
the motivation underlying the establishment of a set of standard indicators. Section 2.2
establishes a methodological framework based on the electricity supply chain that can be
used to segment the various liberalisation indicators.

2.1 Objectives of the project

2.1.1 The need for electricity market indicators
The introduction of competition into electricity markets is having an impact on all aspects
of the industry, altering profoundly the conditions under which companies operate.
Former vertically integrated, state-owned utilities, in control of de jure or de facto supply
monopolies, are being dismantled and face competition in both upstream and downstream
activities. The results are often far-reaching changes in the market structures that have
prevailed over the past decades. In addition, the way in which different parts of the supply
chain interact is changing. For instance, the emergence of wholesale markets is observed,
driven by the separation of upstream generation, downstream supply and network
operation, and the unravelling of traditional vertical links between the different activities.
Under new market arrangements, network operations are being carried out by
independent system operators coordinating a host of generators feeding into the network
and a multitude of suppliers taking electricity out of the system.

Experience shows that the success of liberalisation policies depends to a critical extent on
regulatory framework conditions established at the outset of reform. These conditions
include the separation of vertical layers of the industry, arrangements for transparent and
non-discriminatory TPA to the networks—which is essential for competitive entry
upstream and downstream—or the establishment of a dispute-settlement authority to deal
with new contractual relations between market players. Because the institutional and
regulatory framework is crucial for the success of liberalisation, its key aspects need to be
included in any monitoring exercise, alongside indicators tracking the changes in market
structures.

In sum, in the new competitive electricity markets, a multitude of variables interact,
driven by market forces and regulatory policy. As a result, a wealth of information and
data needs to be processed and interpreted to gain an understanding of how policy
changes influence different aspects of the industry and affect industry trends overall.

In this context, a set of indicators has been developed so as to:

• create a framework within which key drivers of competition and main variables
affected by liberalisation can be identified;

• standardise information relevant to the evolution of the markets, and present the
information in a concise format;

• track the fundamental development of market competition and regulatory policy in
all European countries across time; and

• compare the initial market situations and subsequent performance of different
countries.
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In addition, within the overall transformation of the industry, the European Commission
places particular weight on the emergence of a single internal electricity market, and the
abolishment of barriers to activities across member state boundaries. Therefore, the
indicators also aim to evaluate progress towards the creation of a single European
electricity market through the integration of individual national markets.

2.1.2 A harmonised data-collection process
Prior to the present indicator exercise, and parallel to it, a number of studies related to the
impact of electricity market liberalisation have been, and still are being, undertaken.
These have been initiated by the European Commission and EUROSTAT, by national
governments (eg, in the UK, the Netherlands, and France7) as well as by national and
European industry stakeholders, notably the industry association, EURELECTRIC.8

An important objective of this project is the creation of a unified framework within which
the various studies can be brought together. The methodological framework is based
largely on the indicator approach developed by OXERA in the context of the earlier UK–
Netherlands study,9 and refined in collaboration with the European Commission, the other
members of the consultants’ team, and input from industry groups such as UCTE and
ETSO. Data collected in the context of the EUROSTAT and EURELECTRIC projects
were drawn upon for the empirical evaluation of the indicators.

The most constructive way forward now seems to be to use the present framework as a
discussion base for pan-European industry and regulatory forums and expert working
groups. Such concerted work should lead to a single data-collection exercise for a
harmonised set of indicators that is updated regularly at a national and European level.

In its current format, the project provides an audit of the data available as a result of data-
collection efforts undertaken by EUROSTAT, EURELECTRIC and the OXERA-led
consortium of consultants. Additional sources of data, such as existing UCTE statistics
and ongoing Commission studies in relevant areas, are also reviewed here. The data audit
is intended to guide future updates of the indicators and to highlight areas where more
efforts are needed to collect data.

2.1.3 Advantages and disadvantages of the methodology
The key advantages of an indicator approach are that it simplifies complex industry
structures and interactions between players, and it provides standardised information.
This ultimately makes comparisons between countries possible and allows developments
over time to be monitored.

7 See DTI and MEA (2000), op. cit.; Commissariat Général du Plan (1998/99), ‘Evaluating the Performance of Utility
Industries in Europe—The Electricity Sector’, study undertaken by ATOM under Jean-Michel Glachant; Commissariat
Général du Plan (1999/2000), ‘Evaluating European Markets and European Company Strategies in the Electricity
Industry’, study undertaken by ATOM under Jean-Michel Glachant.
8 EURELECTRIC is also known as the Union of the Electricity Industry. In December 1999, it merged with UNIPEDE,
the International Union of Producers and Distributors of Electrical Energy.
9 DTI and MEA (2000), op. cit.
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However, there are also drawbacks to such a project. The indicators identified in the
present context are conditional on the general market framework outlined in section 2.2.
Therefore, there is a danger that the specific characteristics of a particular country might
be lost in the attempt to provide a generic framework for analysis—eg, the market
concentration of generation is likely to depend on geographical circumstances as much as
on market liberalisation. It is therefore of great importance that the interpretation of all
indicators is always undertaken within a context of detailed knowledge of national
industry specifics.

It should again be noted that the indicator set presented in this report has been guided to
some extent by a pragmatic approach to the restrictions to data availability. For this first
edition of the competition indicators, caution has to be exercised in terms of data
interpretation, and gaps persist for certain indicators. There is still a long way to go before
harmonised and comparable data are available for all European countries.

2.2 Developing an electricity market framework

2.2.1 Outline market structure
The indicators used to assess the impact of liberalisation policies need to be based on an
underlying understanding of the process of market liberalisation, and the way in which an
‘ideal’ liberalised market can be expected to develop. It is therefore necessary to establish
a market structure that breaks down the various components of the electricity market,
while being broad enough to take account of the significant variations in physical
characteristics between electricity industries in different countries.

Figure 2.1 shows a schematic representation of the structure of the electricity market, in
terms of the production, transmission and distribution, and supply of electricity. In the
figure, physical flows are shown by solid lines and financial links by dashed ones.
Ancillary services here are taken to represent the provision of potentially competitive
complementary services to system operation, such as metering, meter reading, and system
connections and extensions.
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Figure 2.1: Main elements of the market structure in electricity
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A distinction can be drawn within the electricity supply chain between potentially
competitive market areas, where entry by competing suppliers is possible and desirable,
and non-competitive areas, where the natural monopoly element is likely to be important
and where regulatory constraints rather than market forces shape company behaviour.
Such a distinction follows the motivation behind the electricity liberalisation directive
(96/92/EC) that supply and generation markets are potentially competitive, while
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transmission and distribution are naturally monopolistic.10 Therefore, the objective of
liberalisation is to separate the upstream and downstream markets and introduce
competition, while ensuring that there is fair and transparent TPA to the network for new
entrants.

The two aspects—competition and regulation—interact extensively, and both need to be
taken into account in the development of an indicator framework. In particular,
competition in the upstream and downstream markets, often seen as the key objective of
liberalisation, depends on being able to gain fair and transparent TPA to the transmission
or distribution networks, and on being free from excessive regulatory constraints on
market entry.

The indicators developed in this report take the different aspects of electricity markets
into account, and their interpretation will need to consider the interaction between
different market areas. For instance, indicators of competition in generation and supply
markets need to be viewed in conjunction with an assessment of network access
conditions, as failure in the latter will hinder the development of competition in the
former.

2.2.2 Market competition
Looking at indicators of market competition, three areas are particularly important in the
supply chain:

• competition in power generation;
• the development of wholesale markets; and
• competition in the supply of customers.

Within each of these, the initial focus of the analysis is national markets. Historically,
electricity markets in Europe have been organised with a national focus to ensure national
self-sufficiency, with interconnection of networks essentially being motivated by
security-of-supply arguments. However, an important objective of European policy is the
integration of national markets into an internal market for electricity. The removal of
barriers to cross-border activities creates opportunities to enhance the efficiency of the
industry—for instance, through the exploitation of arbitrage opportunities in power
trading, or the possibility to reduce national generation reserves, as different national
resources can be pooled together. Because of the importance of the European dimension,
pan-European indicators have been identified in each of the three competitive market
areas listed above.

10 Experience in more liberalised electricity and gas markets suggests that the naturally monopolistic elements of
network activity can often be overstated. Meter works, system connections and storage provision need not be monopoly
network activities in the longer term.
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Power generation is typically viewed as potentially competitive, since costs of new entry
are not excessive and there are no obvious economies of scale involved in having
common ownership. Over the last ten years, technological progress in power generation—
in particular, the increased use of combined-cycle gas-turbine (CCGT) plant—has
strengthened the attractiveness of entry into power generation. Current political support
targeted at increasing production on the basis of renewable energy sources has added to
this. Therefore, in this area, indicators should look at typical measures of competition
(such as market shares, or rates of new entry), which give an indication of barriers to
competitive entry.

Pan-European indicators in the generation area include the emergence of European, as
opposed to purely national, generators—ie, companies being active in a number of
countries—and the evolution of physical cross-border flows, which mean that competition
between generators on different sides of a national border can be observed, thereby
widening the scope of the market.

The degree of generation market competition is also influenced by the wholesale links
between upstream and downstream parts of the market, a factor that needs to be reflected
in the indicator framework. The transformation of the traditionally vertically integrated
industry, caused by the separation of competitive and monopolistic activities, results in
new financial and contractual links between different parts of the supply chain. The
emergence of standardised power exchanges counts among the most important
phenomena triggered by the liberalisation of electricity markets, and indicators reflecting
the emergence and growth of these markets are included in the framework. The higher the
proportion of electricity traded in standardised markets, the more flexible the supply
market becomes in terms of competitive entry.

As a measure of the diminishing importance of national boundaries, indicators of foreign
participation in national wholesale markets are included in the framework. In addition,
technical indicators relating to balancing and penalty regimes are included, as they
represent important drivers behind the development of wholesale markets.

Despite the recent emergence of standardised wholesale markets, vertical relationships
between power generators and suppliers remain important, and ownership links, as well
as bilateral (long-term) contracts between market players, will need to be included in
indicators aimed at the assessment of market evolution. Competition in the supply of
electricity to end-users is largely determined by the combined effect of market structures,
measured in particular by the number of suppliers a customer can choose from, and the
technical degree of market openness—ie, the share of customers being able to choose
suppliers in the first place. However, in terms of market structures, in many European
countries distribution and supply activities are integrated at the regional or municipal
level resulting in many suppliers, but monopolistic supply structures. In addition, the
degree of technical market openness, while on average further advanced than initially
prescribed by Directive 96/92, is still far from complete, and monopoly supply to a large
proportion of residential and commercial customers is so far maintained. Even once legal
barriers to competitive supply for the remaining customers are abolished, the traditional,
integrated market structures are likely to have considerable influence over the extent and
speed at which competitive entry occurs, and, in particular, the indicator based on the
number of supply companies needs to be interpreted with care.
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In the markets for eligible customers (regardless of eligibility being extended to industrial
customers only, or comprising commercial and residential markets), levels of customer
switching and new entry by competitors provide indicators of the development of
competition. However, it is also important to look at the wider impact that liberalisation
has on consumers, since the ultimate aim of the introduction of competition is to lower
prices for unchanged levels of service quality, and to provide consumers with greater
choice. Indicators have been used to track the evolution of prices for different customer
groups, to identify the impact of competition on service quality, and to monitor the
emergence of new services. As the introduction of competition can also lead to tariff
rebalancing, an indicator monitoring this phenomenon also needs to be included. Finally,
as with the other competitive market areas, the internationalisation of the supply business
in terms of entry by non-national companies is included among the indicators.

2.2.3 Non-competitive areas
The indicators measuring the impact of liberalisation on non-competitive areas of the
electricity market also focus on three key areas, with the second one focusing on the pan-
European dimension:

• network activities;
• interconnection of national networks; and
• regulatory influence.

Indicators of network activities are founded upon the assumption that upstream and
downstream competition requires fair and transparent access to the transmission and
distribution networks. Therefore, indicators in this area examine the degree of unbundling
between competitive and monopolistic activities, the scope of regulated network services,
the type of access regime, the existence of published access tariffs, and, finally, the
existence of SSOs imposed on network operators.

To monitor cross-border trade and the physical integration of European electricity
markets, it is necessary to address issues of interconnection between national networks.
This area is at the centre of several policy initiatives led and coordinated by the European
Commission (eg, the draft regulation on the tariffication of cross-border electricity flows)
and often supported by industry initiatives. The indicators developed in the area of
interconnection of national networks should allow the success of measures aimed at
eliminating barriers to cross-border trade to be evaluated over time. Indicators focus on
the technical openness of a country in terms of its interconnection capacity, as well as on
foreign market participation measured in terms of actual trade flows and the possibilities
for new entrants to access interconnector capacity. The existence of different congestion-
management regimes is also taken into account, to include a measure of market
organisation affecting company behaviour.

The last indicator area looks at aspects of regulatory influence in the market and refers to
the wider interaction of energy policies with liberalisation and the emergence of
competition. Regulation is justified in terms of creating the appropriate environment for
competition, and, if successful, the impact of such regulatory measures should feed
through to the performance of indicators of market competition. However, other aspects
of regulatory policy have an equally important influence on competition, and can curtail
or further its development. For instance, complex obligations on market participants can
act as barriers to entry. On the other hand, due to certain regulatory incentives, entry into
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specific areas of the generation market (for example, renewables-based generation) can be
encouraged.

Also included in the assessment of regulatory aspects of the market are indicators
characterising the scope of regulatory activities, reflecting the fact that regulatory
responsibilities can be shared between different authorities, such as ministries, sector-
specific regulators, and overall competition authorities, and that appeals procedures can
apply in different industry areas. The set of indicators of regulatory scope should allow
trends in the institutional framework affecting the electricity industry to be observed.

2.2.4 Summary view of the indicators framework
The structure of the indicator framework described above and the definition of market
areas into which the indicators can be grouped are summarised in Figure 2.2.

Figure 2.2: Summary of indicator framework
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3. Indicators Related to Competitive Market Areas

Following the analysis in section 2, this section discusses the individual indicators
selected to evaluate the impact of liberalisation in (potentially) competitive market areas.
The indicators are divided into three main groups:

• indicators of competition in power generation;
• indicators related to wholesale markets; and
• indicators of competition in supply markets.

Indicators related to non-competitive market areas are examined in section 4.

3.1 Competition in power generation

3.1.1 Indicators selected
The indicators selected to evaluate the impact of liberalisation in power generation can be
grouped into four sub-groups.

• Market concentration—indicators in this sub-group focus on market shares and the
overall number of generators as a traditional measure of a competitive
environment, and reflect the existing level of competition in the market. Over time
entry of new generators and/or consolidation between existing generators will be
reflected in this group of indicators.

• Available generation capacity, production and type of plant—these indicators
reflect the evolution of generation assets, and potential changes in the composition
of generation assets under competition.

• Vertical integration between generation and supply—this helps to characterise
existing market structures and analyse their evolution, and to identify potential
barriers to competition, taking the form of foreclosure.

• Dynamic liberalisation impacts—indicators in this last sub-group account for net
entry into the generation market, for the emergence of international players, for
concentration in the Europe-wide market, and, finally, for the development of
cross-border exchanges.

In terms of measuring market shares, indicators focus on the share of the largest
generator, and the combined share of the three largest generators, as proxies for overall
market concentration. Although more comprehensive indicators of concentration, such as
the Hirshmann–Herfindahl index (HHI), might be considered, these are generally more
data-intensive and, because of the concentrated market structures prevailing in many
European countries, the simple concentration indices chosen will provide comparable
information to the HHI. For the indicators selected, market shares are based on installed
capacity, as well as on generation output measures. A list of generators with market share
of 5% or above in terms of installed capacity and generation output is also part of the
indicators of market concentration.

Indicators characterising a country’s generation capacity in terms of different types of
plant and their input fuel versatility, as well as overall power balances of a country (ie, the
account of all electricity sources and needs) form the second sub-group of generation
market indicators. These provide the background information needed to evaluate the
extent to which liberalisation leads to changes in the structure of generation assets and
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influences the balance between total electricity supply and demand. The input fuel
versatility indicator is included to account for the possibility that the introduction of
competitive incentives may alter the balance between poly- as opposed to monovalent
plant.

A measure of the degree of vertical integration between generators and supply companies
is included in the indicators in order to be able to evaluate changes in the interaction
between upstream and downstream players due to market opening. Vertical links between
upstream and downstream businesses can take the form of common ownership or long-
term contractual links. A greater degree of vertical integration can act as a barrier to entry
if large shares of the production and supply market are tied up in existing (long-term)
relationships, and integrated incumbents are thus capable of self-supply, effectively
‘foreclosing’ competitive supply markets for entrants.

The dynamic impact of liberalisation on the generation market is described as having two
aspects: entry into generation markets and decommissioning; and the emergence of a pan-
European dimension.

Entry indicators focus on the share of new and repowered capacity coming on stream in a
given year. In addition, an indicator of the extent of decommissioning of existing assets is
needed to assess the overall evolution of net capacity available. Moreover, a set of
indicators characterising the ease of entry in terms of application procedures is included,
to gain a more qualitative understanding of the conditions influencing market entry.

The last group of generation market indicators relates to the emergence of an integrated
European electricity market, and the blurring of national boundaries. The indicators
selected focus on the share of foreign ownership in national generation markets, in terms
of both existing and new capacity. A further indicator summarises information on the ten
largest generators in Europe, a measure that allows concentration trends at European level
to be monitored. Finally, the last of the pan-European indicators related to the generation
market targets physical cross-border flows, and measures the share of imports in total
consumption, in order to provide information on the reliance of a country on foreign
supplies.

3.1.2 Summary information on generation market indicators
Tables 3.1 and 3.2 summarise the discussion of the indicators in the above section. Table
3.1 summarises the indicators describing the market structure in electricity generation,
while Table 3.2 summarises the indicators relating to dynamic effects. The tables also
contain information on data used for the evaluation of the indicators, relevant for the
second half of the report, where this issue will be discussed in greater detail, and general
comments.
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Table 3.1: Summary of indicators of power generation

Indicator Data used for the
evaluation of the
indicators

Comments

1.1 Market concentration
Market share of the largest generator
(share in total installed capacity)

Market share of the three largest
generators (share in total installed
capacity)

List of generators with market share of 5%
or above (share in total installed capacity)

Market share of the largest generator
(share in total generation output)

Market share of the three largest
generators (share in total generation
output)

List of generators with market share of 5%
or above (share in total generation output)

EURELECTRIC
questionnaire
(1999 data)

EUROSTAT
questionnaire

A market concentration index such as
the HHI is data-intensive. Also, in many
European countries, concentrated
generation market structures mean that
simple measures of market
concentration provide comparable
information to the HHI.

1.2 Available generation capacity, production and type of plant
Generation market make-up—types of
plant

EUROSTAT
(1985–98)

IEA

Classification of generation assets
according to type of fuel.

Versatility of generation EURELECTRIC
(EURPROG
report until 1998)

EPIC database

Percentage of poly- as opposed to
monovalent capacity.

Balance of meeting peak demand UCTE, ETSO

EURELECTRIC
(EURPROG
report until 1998)1

Indicator of available current capacity
and future investment needs.

1.3 Vertical integration between generation and supply
Share of generation vertically integrated
with supply/distribution (ownership links)

ECN estimations Ideally, direct and indirect stakes would
need to be taken into account. Because
of the detailed financial analysis
necessary for the evaluation of this
indicator, only a qualitative evaluation is
provided in this report.

Note: 1 EURELECTRIC publishes statistics on maximum net capacity, net guaranteed capacity under
contract and participations, foreseen and available capacity, maximum peak demand and required reserve
capacity.
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Table 3.2: Summary of dynamic indicators of power generation

Indicator Data used for the
evaluation of the
indicators

Comments

1.4 Entry in generation
Share of new/repowered capacity coming
on stream in total national capacity (%)

EPIC database Evaluates the attractiveness of a
market and gives an indication of the
prospects for new entrants. The data
are patchy in all data sources
examined. A possibility might be
orchestrating harmonised statistics from
network operators. This needs to be
considered in conjunction with
wholesale market prices.

Share of decommissioning plants in total
national production capacity (%)

EPIC database Necessary to calculate churn rates.
Data might become available in the
future from transmission and
distribution system operators.

Average wait (in months) between
applying for and obtaining generation plant
authorisation

Questionnaire The three indicators related to
application procedures serve as a proxy
for the ease of entry. The interpretation
of these indicators is however
problematic, as waiting time can be due
to a number of reasons ranging from
faulty applications to restrictive, or
biased, regulatory regimes.

Number of generation plant applications
received per year

Number of generation plant applications
granted per year
1.5 Internationalisation
Share of foreign ownership in total
capacity

No official data
source

Definition: foreign = majority (50% + 1)
of shares (voting rights) owned by
market players registered in another
country. Only an illustrative example for
this indicator is provided in this project.

Share of foreign ownership in new
generation capacity

No official data
source

Indicator for the entry of non-national
companies in liberalised generation
markets. Severe data problems restrict
the evaluation of this indicator.

1.6 Pan-European market concentration
Market share of the largest companies in
the European market

Company
information

Ideally, detailed information on
companies’ direct and indirect
shareholdings would be required for the
evaluation of this indicator. Subsidiaries
in non-national markets need to be
included in the market-share
calculation. The evaluation of the
indicator is therefore only tentative at
this stage.

1.7 Cross-border exchange
Share of imports in total consumption UCTE Information on the extent of non-

domestic supplies.

An ongoing Commission study on
cross-border flows will provide further
information on this indicator.
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3.2 Wholesale markets

As electricity markets liberalise, it is important that potential new retailers have access to
electricity supplies on competitive, non-discriminatory terms. Similarly, it is necessary for
potential new generators to have a market into which to sell their electricity. Furthermore,
both suppliers and generators face changes to the volume and price risks they face as
markets liberalise. Wholesale trading markets facilitate the entry and coordination of
independent suppliers and generators, and provide a means of hedging the risks associated
with market competition and variations in system-balancing regimes.

The structure and operation of wholesale markets can therefore provide a good indication
of both the current state of liberalisation and the potential for further development.

3.2.1 Indicators selected
The wholesale market indicators reflect the different forms the trading environment can
take, as well as the openness and transparency of the market itself, which provides an
indication of the ease of access to the market for potential participants. The indicators
selected in the wholesale market area can be divided into four sub-groups.

• Standardised wholesale markets—the emergence of such markets reflects the
increasing specialisation of the industry caused by liberalisation and the separation
of generation and supply elements. Standardised wholesale markets can be
differentiated from mandatory national pools, an example of which was the former
Electricity Pool of England and Wales.

• Internationalisation—the presence of foreign players in national electricity
wholesale markets provides further information on entry opportunities and on the
geographical scope of power exchanges, which often reaches beyond national
boundaries.

• Balancing mechanisms—these are necessary in the new, disintegrated supply
chain in order to ensure continual balance between supply and demand.

• Bilateral wholesale markets—the volume and cost of bilateral contracts will
influence market liquidity, and thus the opportunities for competitive entry.

Bilateral trading markets, standardised power exchanges and power pools provide an
interface between upstream generators and downstream suppliers in a liberalised
environment where independent entry into both activities is possible. In such a context,
traditional vertical links between the different stages of the supply chain in the form of
common ownership are no longer required.

Indicators referring to the area of standardised power exchanges track the emergence of
such market places, and the use of standardised as opposed to individualised contracts.
The emergence of derivatives traded on the back of standardised contracts is a further
indication of the successful establishment of a power exchange. In order to account for
future developments, another indicator monitors where future exchanges are planned. The
growth of power exchanges in terms of number of participants and volumes traded, both
absolutely and in relation to total market size, provides an indication of the growing
importance of new market places. Ideally, another indicator should take account of the
possibility that a sub-group of participants might be able to set market prices through
strategic market power. However, in practice, this type of behaviour requires detailed
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case-by-case analysis. A last set of indicators monitors wholesale power prices valid in
standardised markets.

The international character of standardised trading markets, which should offer non-
discriminatory entry conditions for national and international participants, is captured in
an indicator surveying the identity of market participants to examine the share of non-
domestic companies. Ideally, volumes traded by non-domestic market participants should
complete the picture, but data in this area are generally confidential.

Electricity trading is often motivated by the imposition of a balancing regime by
(independent) TSOs, and the indicators of wholesale markets include an evaluation of the
existence and type of balancing system in a given country, and of possible penalties
imposed in the case of imbalances.

Last, indicators characterising the importance and price of bilateral contracts are included.
The persistence of long-term bilateral contracts can be seen as hampering the
development of competition, in that they tie up supply markets in established
relationships.

3.2.2 Summary of wholesale market indicators
Table 3.3 summarises the indicators relating to the development of wholesale markets. It
also contains information on data used for the evaluation of the indicators, relevant for the
second half of the report, where this issue will be discussed in greater detail, and general
comments.

Table 3.3: Indicators of wholesale markets

Primary indicator Data used for the evaluation of
the indicators

Comments

2.1 Standardised wholesale markets
Existence of standardised wholesale
market

Individual exchanges Distinction between
mandatory power pools and
voluntary exchanges;
classification of trading
mechanisms.

Existence of standardised contracts Individual exchanges

Existence of derivative contracts
based on standardised contracts

Individual exchanges

Standardised wholesale market
planned?

Press reports Date trading is planned to
start.

Number of participants Individual exchanges

Share of total market volume traded
on standardised wholesale markets

Individual exchanges

Indicators of growth of
standardised markets.

Number of participants that can set
the system marginal price

No official data source; detailed
case-by-case analysis required

Average, minimum and maximum
monthly prices

Individual exchanges This indicator group can offer
information on a potential
convergence; however, the
interpretation of price data is
problematic.
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Table 3.3: Indicators of wholesale markets (cont’d)

Primary indicator Data used for the evaluation of
the indicators

Comments

2.2 Internationalisation
Number of non-domestic members Individual exchanges Indication of the regional as

opposed to national character
of power exchanges.

Volumes traded by non-domestic
participants

No official data source Commercially confidential
information makes the
evaluation of this indicator
difficult.

2.3 Balancing mechanism
Existence and type of balancing
mechanism

Individual exchanges

Existence and type of penalty
regimes

Individual exchanges

Driver of development of
standardised wholesale
market.

2.4 Bilateral wholesale markets
Volumes of long-term contracts No official data source Limited data available from

price reports.
Volumes of short-term contracts No official data source Limited data available from

price reports.

Wholesale prices Platts Dow Jones and Platts publish
over-the-counter (OTC)
prices.

3.3 Indicators of supply market competition

The indicators used to account for downstream market competition can be divided into
two main groups:

• indicators describing the main structural characteristics of the retail market; and
• indicators measuring the impact of liberalisation on end-consumers.

Reform measures aimed at the creation of a single European market will provoke a
transformation of supply market structures. Above all, the introduction of competition
should lead to a decline in the market share of incumbents in their traditional supply
markets.

However, supply market indicators also need to measure the impact of liberalisation on
end-consumers in terms of customer behaviour and service cost and quality. The
beneficial impact of liberalisation on customers in terms of better quality and lower prices
is one of the main motives for liberalisation.

3.3.1 Indicators describing supply market characteristics
Indicators describing the main characteristics of the retail market can be divided into four
sub-groups.

• Degree of market opening—indicators in this area evaluate how far a country has
progressed in terms of making supply competition possible, and provide a measure
of the degree of access to the market.
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• Type of retail competition—this refers to the use of ‘consumer profiles’ to
improve entry conditions in retail markets.

• Market-concentration measures—these reflect the existing level of competition
between downstream market participants.

• Dynamic liberalisation impacts—these account in particular for entry into the
generation market, and look at the emergence of international players in
traditionally national markets.

The indicator of market opening shows how the European electricity directive
requirements have been implemented in European countries by measuring the share of
eligible customers on January 1st of a given year. The degree of access to the market
plays an important role in terms of market attractiveness, and will influence how strongly
the impact of liberalisation is felt in a given market. A further indicator describes planned
future liberalisation steps.

With regard to the type of retail competition, the existence of customer load profiles has
been retained as the most important indicator. Load profiling facilitates competition in the
retail market, and the indicator allows an assessment of the ease of entry and the extent of
potential competition, in particular in the segment of smaller customers.

First among the indicators of market concentration is the total number of suppliers on
January 1st of a given year, a measure which allows the current supply market structures
and their evolution over time to be evaluated. Market shares of the main electricity
suppliers are measured in a similar way as for generators, with separate indicators for the
market share of the largest supplier and the three largest suppliers respectively. The
indicators are based on shares in total electricity supplies (in volumes) in a given year.
The market concentration indicators of supply competition also include a listing of all
suppliers with a market share of 5% or more.

Ideally, market concentration indicators should refer to eligible and non-eligible
customers respectively, so as to provide a more precise picture of concentration in the
supply market. The distinction between eligible and non-eligible markets would also
allow market structures inherited from the past, maintained in the non-eligible market, to
be differentiated from structural changes resulting from liberalisation, which should be
visible in the eligible market. However, for reasons of data availability, separate
indicators for eligible markets and non-eligible markets could not be defined. While
global market shares can be estimated, the market shares of different suppliers in each of
the sub-markets are not known. Moreover, in the longer term, the Commission’s project
of full market opening will abolish the difference between eligible and non-eligible
customers.

The dynamic impact of liberalisation concentrates on the emergence of an international
dimension, in terms of entry of non-domestic suppliers and pan-European market
concentration.

It should be noted that, contrary to the generation market, no entry indicators per se are
included in the supply market indicators. It was considered more important that the
establishment of appropriate conditions for entry was monitored, rather than actual entry.
Among the appropriate conditions are market opening and the introduction of consumer
load profiles, both taken into account in indicators already described. The recorded
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number of supply licences granted each year was initially considered as an indicator, but
the measure poses two problems: first, not all European countries use a licensing system;
and, second, such an indicator may be biased because some licence owners leave their
licence dormant and there is therefore a risk of overestimation of the real extent of
competition.

Similar to the analysis in the upstream generation market, the emergence of non-domestic
suppliers providing electricity to eligible customers is used as an indicator for the
disappearance of national boundaries and the creation of an integrated European
electricity market. Two indicators refer respectively to the percentage of eligible
customers supplied by non-national suppliers, and the percentage of sales realised by non-
national suppliers. A last indicator measures the importance of European expansion for
the ten largest European suppliers, and the largest supplier in each national market, in
terms of percentage of sales realised in other European countries.

Two additional indicators were initially proposed, relating to the evolution of profits of
the three largest incumbent suppliers and of the three largest suppliers, whether
incumbents or entrants. These indicators were not included in this project, essentially for
reasons of data availability. The separation of financial accounts for the companies’
different business fields may, however, make a profitability analysis possible in the
future.

3.3.2 Indicators measuring liberalisation impacts on consumers
The indicators measuring the impact of liberalisation on customers focus on two sub-
areas:

• customer switching—indicators in this sub-group focus on the visible impact of
competition in terms of customer switching, contract renegotiations, and loss of
market share for incumbent suppliers;

• price and quality impacts—these relate to the overall impact of liberalisation on
consumers in terms of price and quality of service.

The freedom to choose electricity supplier is a key element of liberalisation, and
translates into customer switching and renegotiation of existing supply contracts. The
number of customers who have switched and the share in the eligible market represented
by them is recorded in the indicators. The number and volume of contracts renegotiated
between customers and incumbent suppliers are as indicative of competitive pressures as
actual switching, and this information is also included in the indicators. Two indicators
measure contract renegotiations by industrial customers, respectively in percentage of the
total number of contracts and in percentage of the total volume of energy contracted.

The evolution of prices and quality of supply is an important aspect of market
liberalisation. The price analysis is carried out using a range of indicators relating to
different industrial and residential customer categories. The customer categories are based
on EUROSTAT classifications of industrial, commercial and residential users. As long as
not all segments of the electricity supply market are opened to competition in every
European country, the interpretation of electricity prices needs to take into account
whether the customer group in question is eligible or not.
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It should be noted at this point that the interpretation of price movements is notoriously
difficult, as they can be due to a number of factors, ranging from competitive pressures
and excessive regulatory intervention, to the influence of input fuel prices and taxes.

The last retail price indicator relates to the ratio of industrial to residential prices. This
indicator is motivated by the desire to gain a measure of the rebalancing of tariffs taking
place in a market environment where traditionally protected industries are opened up to
competition.

The introduction of competition is expected to exert pressure not only on prices, but also
on the quality of service. Indicators referring to continuity of supply, delays in repairs,
and the number of interruptions per year are recorded for this reason.

3.3.3 Summary information
Tables 3.4 and 3.5 summarise the indicators related to the impacts of liberalisation on
downstream supply markets, Table 3.4 referring to indicators describing supply market
characteristics, and Table 3.5 to indicators of customer impacts. The tables also contain
information on data used for the evaluation of the indicators, relevant for the second half
of the report, where this issue will be discussed in greater detail, and general comments.

Table 3.4: Summary of indicators of supply market liberalisation—
market characteristics

Primary indicator Data used for the evaluation of
the indicators

Comments

3.1 Degree of market opening
Share of eligible customers European Commission Ranges from minimum

directive requirements to
100%.

Liberalisation planned European Commission Next steps planned for
liberalisation.

3.2 Type of retail competition
Existence of load profiles for
residential customers

Project-specific questionnaire

Regulatory institutions

Essential for entry into retail
market.

3.3 Market concentration measures
Number of suppliers (retailers,
wholesalers and traders selling to
final customers)

EURELECTRIC questionnaire

EUROSTAT questionnaire
Regional monopolies can
mean that, despite a
reasonably high number of
suppliers, there is no real
competition.

Concentration of supply business:
market shares (%) of the largest and
the three largest suppliers in the
market for the full year

EURELECTRIC questionnaire

EUROSTAT questionnaire
Total electricity supply data
(volumes) are used for this
indicator. Ideally, consolidated
market shares of direct and
indirect shareholdings should
be taken into account.

Concentration of supply business: list
of all suppliers with a market share of
5% or above

EURELECTRIC questionnaire

EUROSTAT questionnaire
Only volume data are used for
this indicator.
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Table 3.4: Summary of indicators of supply market liberalisation—
market characteristics (cont’d)

Primary indicator Data used for the evaluation of
the indicators

Comments

Dynamic liberalisation impacts

3.4 Internationalisation
Share of eligible customers supplied
by non-domestic suppliers

Questionnaire

Customer associations

National regulatory authorities

Market share of non-domestic
suppliers

Questionnaire

Customer associations

National regulatory authorities

Indicator of entry of non-
national companies in
liberalised supply markets.

3.5 Pan-European market concentration
Pan-European shareholdings of
suppliers

Company information The evaluation of the indicator
was made impossible by the
lack of data.

Table 3.5: Summary of indicators of supply market liberalisation—
customer impacts

Primary indicator Data used for the evaluation of
the indicators

Comments

3.6 Customer switching
3.6.1 Switching of industrial customers

Percentage of eligible customers
switching supplier (numbers)

Percentage of eligible customers
switching supplier (volume)

EUROSTAT questionnaires

EURELECTRIC questionnaires

Indication of effectiveness of
competition. Measured from
starting date of liberalisation.

Problems of data availability
and standardisation.

3.6.2 Switching of residential customers (where relevant)

Percentage of eligible customers
switching supplier (numbers)

Percentage of eligible customers
switching supplier (volume)

EUROSTAT questionnaires

EURELECTRIC questionnaires
Indication of effectiveness of
competition. Measured from
starting date of liberalisation.

Problems of data availability
and standardisation.

3.6.3 Contract renegotiations in the industrial market

Share of contracts renegotiated with
incumbent suppliers (number of
contracts, %) since start of
liberalisation

Questionnaire

Customer associations

Share of contracts renegotiated with
incumbent suppliers (TWh, %) since
start of liberalisation

Questionnaire

Customer associations

Contract renegotiations are as
significant as actual switching.

Commercially sensitive data.
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Table 3.5: Summary of indicators of supply market liberalisation—
customer impacts (cont’d)

Primary indicator Data used for the evaluation of
the indicators

Comments

3.7 Retail prices

3.7.1 Eligible customers EUROSTAT, categories Ie (2
GWh) and If (10 GWh)

Small and large industrial
customers examined.

EUROSTAT, category Ib
(50 MWh)

EUROSTAT, category Dd (7,500
kWh), Dc (3,500 kWh) and Db
(1,200 kWh)

3.7.2 Non-eligible customers Industrial sector (€, taxes
excluded).EUROSTAT, category
Ie (2 GWh).

Price changes in the market
segment of non-eligible
customers can for instance be
due to regulatory pressure.

Business sector (€, taxes
excluded). EUROSTAT, category
Ib (50 MWh)

Household sector (€, taxes
excluded). EUROSTAT, category
Dd (7,500 kWh) and Dc (3,500
kWh)

3.7.3 Households to industrials
rebalancing ratio
Price ratio (domestic
costs/industrial costs)

Dc / Ie (%) EUROSTAT Indication of rebalancing of
tariffs.

3.8 Service quality

Continuity of supply—
interruptions

(minutes/year)
(no./year)

Restoring the electricity supply

Questionnaire

TSOs

National regulatory authorities

In some countries utilities
guarantee certain intervention
delays in case of power
failure, and other service
standards.
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4. Indicators of Non-competitive Impacts on Liberalisation

This section discusses the individual indicators selected to evaluate the impact of
liberalisation on non-competitive parts of the electricity market. The indicators are
divided into three main groups:

• indicators related to network activities;
• indicators related to interconnection issues; and
• indicators related to regulatory influence.

4.1 Network activities

4.1.1 Indicators selected
The indicators relating to network activities cover five sub-groups:

• separation of network activities—indicators in this first sub-group refer to the
need for monopolistic network activities to be separated from competitive
generation and supply, in order to establish fair and transparent network access
principles and to facilitate effective competition;

• scope of monopoly rights—the status of ancillary services, which cover a range of
services in the network area and vary in definition across countries, needs to be
clarified and the limit of the monopoly rights determined;

• access regime and costs of access—this sub-group covers the arrangements by
which producers and suppliers can gain access to the transmission and distribution
network, the ease of access, and its cost;

• SSOs—such obligations can be imposed on the network operator or on suppliers
themselves, which might have an impact on the cost of entry for new suppliers;

• technical background data—this last indicator sub-group presents background
information on network characteristics needed to assess the fairness and cost-
relativity of network tariffs.

The indicators reporting on the level of unbundling of network activities make a
distinction between unbundling of accounts only, legal separation with network activities
being transferred to a separate company, and structural separation with the network
operator being separated in ownership terms. These different levels of unbundling are
applied to transmission and distribution networks separately. Additional information is
collected on ownership of the transmission network assets as opposed to the identity of
the TSO.

The indicators referring to the scope of network activities are intended to illustrate the
extent to which the core network monopoly activities are being reduced. They examine
whether ancillary activities (for example, new connections, maintenance work, meter
work and meter reading) have been liberalised, or are still provided under monopoly
conditions. If the latter then another indicator examines whether the services are
contracted out in a competitive manner by the incumbent. If so, it would also be
interesting to note whether there are separate accounting features or whether economic
purchasing obligations are imposed.

Several indicators are used to characterise access conditions to the network. First, it is
determined whether a given access regime is based on regulated or negotiated access
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terms and tariffs, and then whether access tariffs are published in a transparent manner to
guarantee fair access conditions. Both transmission and distribution networks are covered
by the indicators. In addition, the ease of access is measured by tracking the number of
access disputes in a given year. The fact that, in several countries, a number of network
companies have to be negotiated with in order to gain access to end-consumers on a
national scale is also examined, as this can lead to increased entry costs.

It is difficult to compare directly the cost of access in terms of transmission and
distribution tariffs in different countries or regions, as they comprise a multitude of
factors (for example, the efficiency of the network operator). Different network
characteristics (such as length of the network and number and density of customers
connected) play an important role in the cost of network operations, and such background
data were therefore included in the indicators. However, the full investigation of this area
was judged to be beyond the remit of this report. The European Commission
commissioned a substantive and comprehensive overview of network access conditions
and the cost of transmission in Europe. The study, ‘Benchmark of Electricity
Transmission Tariffs’, was undertaken by the Instituto de Investigación Tecnológica at
the Universidad Pontifica Comillas, and was published in spring 2001.

The remaining sub-group of indicators refers to SSOs imposed on network operators.
These indicators first determine whether such obligations exist, and, if so, whether they
are imposed on the network operator or the suppliers themselves. For example, it may be
that the network has a peak capacity availability requirement, whereas suppliers have
responsibility to ensure that they have sufficient volumes to meet their customers’
demand. This is important because, if the SSOs are imposed on the suppliers, the costs
involved in meeting these may make it less likely that smaller, independent players can
enter and compete effectively unless there are efficient trading markets.

SSOs can be ensured through different types of arrangements by the network operator.
For example, if the majority of SSOs are met through reserve contracts, the costs
associated with this may be smeared across all suppliers, resulting in a disproportionate
cost falling on the smaller ones. On the other hand, if a market-based mechanism is
introduced, there may be implications for the development of short-term trading markets.

4.1.2 Summary information
Tables 4.1 summarises the indicators relating to network activities. The table also
contains information on data used for the evaluation of the indicators, relevant for the
second half of the report, where this issue will be discussed in greater detail, and general
comments.



|O|X|E|R|A|                                                                   Electricity Liberalisation Indicators in Europe

                                                                   45                                                                         

Table 4.1: Network unbundling and access indicators

Primary indicator Data used for the evaluation of
the indicators

Comments

4.1 Separation of network
activities

The indicators measure the
levels of separation of network
elements.

4.1.1 Transmission network
Identity of the owner of the
transmission grid

Questionnaire—TSOs Assets and management of
assets can be separated.

Identity and ownership of the TSO Questionnaire—TSOs

Legal/management separation
enforced

Questionnaire—TSOs, electricity
companies’ associations
OXERA

Network activities are
transferred into a separate
legal entity.

Account unbundling enforced Questionnaire—TSOs, electricity
companies’ associations
OXERA

Minimum requirement under
electricity directive.

4.1.2 Distribution network The separation between
distribution and supply is the
key issue here.

Ownership separation between
supply and distribution business

Questionnaire—TSOs, electricity
companies’ associations
OXERA

Legal/management separation
enforced

Questionnaire—TSOs, electricity
companies’ associations
OXERA

Account unbundling enforced Questionnaire—TSOs, electricity
companies’ associations
OXERA

4.2 Scope of monopoly rights
Is there a legal monopoly on ancillary
services?

Questionnaire—TSOs, electricity
companies’ associations

Ancillary services distinguish
between metering, meter
reading, connections and
extensions, and balancing
functions. The indicators
characterise the extent of
liberalisation efforts.

In the case of monopoly ancillary
services, what share of these is
contracted out?

Questionnaire—TSOs, electricity
companies’ associations

Even in the presence of a
legal monopoly for ancillary
services, the incumbent can
sub-contract these services
out to other companies.

If there is no legal monopoly on
ancillary services, what market share
is held by the incumbent?

Questionnaire—TSOs, electricity
companies’ associations

Is entry into ancillary network
services observed?

Questionnaire—TSOs, electricity
companies’ associations
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Table 4.1: Network unbundling and access indicators (cont’d)

Primary indicator Data used for the evaluation
of the indicators

Comments

4.3 Access regime
4.3.1 Transmission
Type of access regime Questionnaire—electricity

companies’ associations

OXERA

Regulated or negotiated access
regimes are possible.

Published standard tariffs available? Questionnaire—electricity
companies’ associations

This increases transparency and
fairness of access.

4.3.2 Distribution
Type of access regime Questionnaire—TSOs, electricity

companies’ associations

OXERA

Regulated or negotiated access
regimes are possible.

Published standard tariffs available? Questionnaire—TSOs, electricity
companies’ associations

This increases transparency and
fairness of access.

4.3.3 Ease of access
Number of access disputes
outstanding

Questionnaire—TSOs, electricity
companies’ associations

Indicator of how well the access
regime is functioning.

Number of companies that have to be
negotiated with in order to provide a
nationwide service

Questionnaire—TSOs, electricity
companies’ associations

This indicator will become
particularly relevant once all
consumers are eligible for
supply competition.

4.4 Cost of access Parallel DG TREN study
undertaken—’Benchmark of
Electricity Transmission Tariffs’.

Ratio (energy cost/network cost)

Diversity of tariffs

4.5 SSOs
Are SSOs imposed on network
operators?

Questionnaire—TSOs, electricity
companies’ associations

The SSO might not be imposed
on the network operator, or on
other market players.

What form do SSOs take? Questionnaire—TSOs, electricity
companies’ associations

Are the SSOs capacity- or
commodity-based?

4.6 Technical background data These data allow the results
obtained for other network
indicators to be put in a country-
specific context.

Total length of network—distribution Questionnaire—TSOs

Total no. of customers—residential Questionnaire—TSOs

Total no. of customers—industrial Questionnaire—TSOs
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4.2 Interconnection indicators

4.2.1 Indicators selected
A second group of indicators in the non-competitive network area focuses on the
interconnection of national networks, looking at four aspects:

• technical openness of a country—this characterises the openness of a country in
terms of its actual interconnector capacity;

• foreign market participation—this characterises actual cross-border flows and
interconnector capacity accessible to non-incumbents;

• congestion management—this focuses on possible congestion-management
systems in place; and

• cross-border tariffs—the cost of cross-border transactions will have an impact on
the attractiveness of non-national electricity as a competitive supply source.

The indicators relating to the interconnection of national networks concentrate first on the
two aspects of technical openness and openness of a market to foreign entrants. The
technical openness of a country is primarily characterised by indicators relating to actual
interconnector capacity in terms of available transfer capacity (ATC). The planned
increase in capacity serves as an indicator of the incentive to increase non-national power
supplies to service a competitive market. Moreover, the historical development of
interconnector capacity monitors the integration of national electricity markets over time.

Indicators of foreign market participation in a country refer to the actual share of
imported power in domestic consumption, and to the share of interconnector capacity
accessible to competitors as opposed to reserved to incumbents. The utilisation rate of
cross-border transmission lines gives further indication of the commercial incentives
driving foreign supplies.

The sub-set of indicators referring to possible congestion-management systems put in
place at different national or regional boundaries account for the fact that these systems
can significantly influence the cost of cross-border transfers.

Last, cross-border tariffs are essential in determining the attractiveness of cross-border
flows. However, the issue of cross-border electricity tariffs is not covered in the present
project as it is the subject of ongoing work undertaken by the Commission in
collaboration with European TSOs.

4.2.2 Summary information
Table 4.2 contains summary information on the indicators related to the interconnection
of national networks. The table also contains information on data used for the evaluation
of the indicators, relevant for the second half of the report, where this issue will be
discussed in greater detail, and general comments.
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Table 4.2: Summary of interconnection indicators

Primary indicator Data used for the evaluation of the
indicators

Comments

5.1 Technical openness
Share of interconnector
capacity in total national
capacity

EUROSTAT survey gives interconnector
capacity for Luxembourg, Portugal, Spain, the
UK, Finland and Ireland
UCTE

ETSO

National energy statistics

This indicator will only give
information about the
‘technical openness’ of a
country; this is deemed
different from the actual
openness in terms of
competitive entry.

Planned increase in share of
interconnector capacity

UCTE

ETSO

National energy statistics

Indication of
commercial/regulatory
incentives to extend
interconnection capacity.

Historical development of
share of interconnector
capacity

UCTE

ETSO

National energy statistics
5.2 Foreign market participation
Share of imported production
in national consumption

UCTE

ETSO

National energy statistics

Actual share of non-
domestic supplies in total
consumption.

Share of available
interconnector capacity
reserved to incumbents

UCTE

ETSO

Data difficulties.

5.3 Congestion
management
Utilisation rate of cross-border
transmission lines

EUROSTAT survey for Luxembourg,
Portugal, Spain, the UK, Finland and Ireland

UCTE

ETSO

Country of origin and
destination recorded.

Type of congestion
management in force

UCTE

ETSO

Options include auctions or
rationing.

5.4 Cross-border tariffs The Commission is
currently working on this
issue.

4.3 Regulatory influence indicators

4.3.1 Indicators selected
Indicators of regulatory influence cover two main issues:

• public policies affecting the electricity sector—indicators in this area focus on the
impact of taxes and PSOs on the development of competition;

• regulatory framework—the indicators identified in this area assess the scope of
regulatory activities regarding issues of access, tariffication, interconnection and
licensing, and give an overview of the division of responsibility between different
regulatory bodies.
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Indicators aiming at evaluating public policy measures having an impact on the
development of competition concentrate on the share of energy taxes in retail prices, as
these will have an impact on market growth. In addition, the share of environmental taxes
in retail prices is investigated. This is interesting in competition terms, as higher
environmental obligations will potentially make entry into the sector more costly, and
hence less attractive for smaller suppliers.

The same logic of public policy measures influencing the attractiveness of market entry
applies to PSOs imposed on industry players. More stringent PSOs, such as
geographically uniform pricing, or costly obligations to purchase electricity generated
from renewable energy sources, will affect entry conditions in the generation and supply
market. PSOs can act as both a deterrent or encouragement to entry. The European
Commission is currently undertaking a major study on PSOs implemented in European
energy markets, and the area is therefore not covered in the present report.

Indicators characterising the regulatory framework focus on the scope of regulatory
activities. They provide information on the evolution of the institutional framework in
European countries, as well as on the division of responsibilities between different
regulatory authorities. Sector regulators have been created in parallel to liberalisation in
almost all European countries, but regulatory activities can be undertaken by different
authorities, including sector regulators, ministries, or other institutions such as
competition authorities. The indicators refer to authority with regard to the regulation of
access and tariff issues, interconnection and wholesale market conditions, and record
information on appeals bodies in all areas.

4.3.2 Summary information
Tables 4.3 and 4.4 below present summary information on the indicators of regulatory
influence, Table 4.3 covering indicators relating to energy policies, and Table 4.4 those
relating to the scope of regulatory activities. The tables also contain information on data
used for the evaluation of the indicators, relevant for the second half of the report where
this issue will be discussed in greater detail, and general comments.
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Table 4.3: Energy policy indicators

Primary indicator Data used for the
evaluation of the
indicators

Comments

6.1 Energy policies
6.1.1 Taxes

Share of energy taxes in retail prices EUROSTAT Retail prices for industrial and
residential customers are looked
at separately.

Share of environmental taxes in retail
prices

EUROSTAT

6.1.2 Public-service obligations (PSOs) The Commission is currently
undertaking a study in this area.

Table 4.4: Regulatory framework indicators

Primary indicator Data used Comments

6.2 Scope of regulatory activities The institutional framework
developing in parallel to the
liberalisation of the industry is
described with this set of
indicators.

6.2.1 Access issues
Who has the power to determine access
terms and conditions—the regulator, the
ministry or another institution?

Questionnaires—regulatory
authorities, energy ministries

Who has the power to rule on access
disputes—the regulator, the ministry or
another institution?

Questionnaires—regulatory
authorities, energy ministries

Who has the power to impose
unbundling measures and/or structural
separation—the regulator, the ministry or
another institution?

Questionnaires—regulatory
authorities, energy ministries

Who acts as instance of appeal against
decisions in the access area?

Questionnaires—regulatory
authorities, energy ministries

6.2.2 Tariff issues
Who has the power to determine network
access and transmission tariffs—the
regulator, the ministry or another
institution?

Questionnaires—regulatory
authorities, energy ministries

Who acts as instance of appeal against
decisions in the tariff area?

Questionnaires—regulatory
authorities, energy ministries
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Table 4.4: Regulatory framework indicators (cont’d)

Primary indicator Data used Comments

6.2.3 Interconnection issues
Who has the power to determine rules
for interconnection access and usage
tariffs—the regulator, the ministry or
another institution?

Questionnaires—regulatory
authorities, energy ministries

Who acts as instance of appeal against
decisions in the interconnection area?

Questionnaires—regulatory
authorities, energy ministries

6.2.4 Wholesale and retail markets
Who has the power to determine the
rules of the wholesale market—the
regulator, the ministry or another
institution?

Questionnaires—regulatory
authorities, energy ministries

Who acts as instance of appeal against
decisions in the wholesale market
area?

Questionnaires—regulatory
authorities, energy ministries

Who has the power to determine rules
on the retail market (eg, fixing of retail
tariffs)—the regulator, the ministry or
another institution?

Questionnaires—regulatory
authorities, energy ministries

Who issues the licences—the
regulator, the ministry or another
institution?

Questionnaires—regulatory
authorities, energy ministries

Who acts as instance of appeal against
decisions in the retail market area?

Questionnaires—regulatory
authorities, energy ministries

Who has the power to investigate anti-
competitive behaviour—the regulator,
the ministry or another institution?

Questionnaires—regulatory
authorities, energy ministries
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5. Presentation of Indicators: Generation Markets

An important objective of this study is that it should provide a framework within which
information relevant to the development of liberalised electricity markets can be
displayed. The indicators should facilitate the understanding of the impact of
liberalisation on different aspects of the market.

This section contains examples of ways in which the indicators can be presented. An
important role of the indicators is the tracking of market developments over time, and
graphs depicting the evolution of a given indicator provide simple and concise visual
illustration of trends. Graphs showing historical information are particularly useful for
indicators relating to the evolution of market shares or to price changes.

The presentation of indicators in comparative tables should be considered an option for
indicators that summarise information into categories (for example, in the case of
different access regimes or balancing schemes). Comparative tables can be updated at
regular intervals to follow industry trends over time. Another use for such tables is the
representation of a given indicator in different member states.

The following six sections present the results of the empirical evaluation of the indicators
discussed in sections 3 and 4. Sections 5 to 7 refer to the competitive market area, and
sections 8 to 10 to the non-competitive areas:

• section 5 presents indicators of the generation market area;
• section 6 summarises indicators referring to wholesale markets;
• section 7 refers to indicators of the supply market area;
• section 8 presents indicators of network activities;
• section 9 refers to indicators of interconnection; and
• section 10 summarises the results for indicators of regulatory influence.

5.1 Market concentration in generation

The main data source concerning the indicators on market concentration in generation is
the EURELECTRIC questionnaire for 1999. As the EUROSTAT questionnaire for 1999
was also made available at a later stage in the project, this was used to complete and
cross-check the data from the EURELECTRIC questionnaire. Data in the
EURELECTRIC questionnaire is incomplete for two countries—Finland and France—
and was not recorded for Switzerland. In Finland, the regulator has no regulatory
authority over generation and there is therefore no official measurement of market shares
of generation companies. Only estimated values were therefore provided by Finland.
Information for France is noted as not available in the EURELECTRIC questionnaire and
therefore estimated from internal consultant sources.

Interpretation of the data should take into account complications arising from increased
engagement in joint ventures, mergers and cooperation activities. As a consequence, even
a sector with a seemingly high number of generators does not necessarily have strong
competitive potential. In order to take into account the actual concentration of the
electricity sectors, it would be necessary to analyse consolidated data that relate to
industry groups linked via capital or ownership. Moreover, the data used should refer to
consolidated group sales, rather than to isolated companies.
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5.1.1 Number of generating companies
Table 5.1 summarises initial EURELECTRIC data on the total number of generating
companies in European electricity markets. (It should be noted that the total number of
generating companies is not included in the indicators list.) More detailed information on
the main generators and their market shares is reported in Tables 5.2 and 5.3.

Similar information on the total number of generators is gathered in the EUROSTAT
questionnaire for 1999. Differences between the two questionnaires illustrate the
difficulty of determining the number of (very) small companies and the rapid changing
market situation with respect to mergers and takeovers. For example, EUROSTAT reports
55 companies in Austria and 38 companies in Finland, whereas, respectively,
EURELECTRIC reports 1,254 and approximately 400 companies.

Table 5.1: Total number of electricity generating companies, 1999

Country
Number of
generation

companies in 1999
Comment1

Austria 1,254 All with more than 20 kW maximum capacity

Belgium 2 —

Denmark 5,514 Eight major companies (total market share 75%), 469 small local
CHP plants (12%), 114 industrial plants; 4,890 private wind farms
(7%), and 33 hydro plants (0%).

Finland ~400 Four major companies, the rest are small companies.
France 2 Not given in the EURELECTRIC questionnaire.

EDF has over 90% market share (ECN estimation).

Germany 517 In addition, there are thousands of private renewable plants.

Greece 1 —

Ireland 95 ESB has a market share of 96.6%; in addition, there are many
smaller renewable, waste and CHP plants.

Italy 1,356 ENEL still dominates the market with approximately 70% market
share. It is, however, required to reduce this market share
substantially.

Luxembourg 6 —

Netherlands 4 Refers to the general production facilities only. In addition there are
more than 100 CHP companies (source: ECN).

Portugal 3 There are also many small producers.

Spain 4 There are also more than 1,500 renewable and CHP plants.

Sweden 10 —
UK 35 Refers to the major generating companies. The Electricity Pool of

England and Wales registered 56 generating/supplying companies.

Norway 210 —

Switzerland n/a Switzerland was not included in either the EURELECTRIC or the
EUROSTAT questionnaire

Notes: n/a: not available.1 Unless otherwise stated, these comments were included in the replies to the
EURELECTRIC questionnaire.
Source: EURELECTRIC.

5.1.2 Market shares in generation capacity
The first indicators of market concentration refer to the market share of the largest
generator, and the three largest generators, in terms of installed capacity (market shares
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referring to generation output are illustrated in the next sub-section). The reason for
choosing these concentration measures is that, even where substantial numbers of
generating companies exist, one major company might dominate the market, with others
holding only a marginal market share and not being able to influence market behaviour.

Apart from the data collated through the EUROSTAT questionnaire, EUROSTAT
regularly publishes statistics about generation capacities (total installed capacity by
category), and undertakes an annual information-gathering process across member states
to identify new investment in production and transport of electricity, as well as projects
for the next three years. In the latter, only thermal capacity above 200 MW and hydro
capacity above 50 MW are reported. For the evaluation of the indicators of generation
markets, a combination of both groups of data has been used to complement the
questionnaire data.

Table 5.2 summarises the information on the market shares of the largest and the three
largest generators in terms of installed capacity in their national markets. In addition to
the market shares of the largest and three largest generators, all generators with a market
share above 5% in installed capacity are listed.
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Table 5.2: Market shares (%) in European electricity generation capacity, 1999/2000

Market share(s) of: Generators with 5% market
share or above

Comments

the largest
generator

the three
largest

generators

Austria 45.3 64.7 Verbund, Wienstrom, TIWAG,
EVN, STEWEAG

1998 data for Verbund,
STEWEAG and EVN.

Belgium 86.9 95 Electrabel, Société de Production
d’Electricité (SPE)

The second figure relates to
the two largest companies.

Denmark 27 45 SK Energi, KE Produktion, NV
Kraft, A/S Midkraft, SH Energi A/S,
I/S Fynsvaerket, Vestkraft, SV
Produktion

The first two merged to form
Energi E2 on June 27th
2000, and have a total
market share of 34%. The
other companies merged to
form ELSAM on January 1st
2000, and have a total
market share of 40%.

Finland 27 46 n/a Data from EUROSTAT.
France 90 92 EDF Data from EUROSTAT. The

second figure relates to the
two largest companies.

Germany 24.4 57.1 RWE/VEW, E.ON, VEAG Data from EUROSTAT. In
1999 and 2000, there were
several large-scale mergers
in the German market.

Greece 98 100 Dmossia Epichirissi Electrismou

Ireland 95.4 n/a ESB

Italy 78 83 ENEL, Edison The second figure relates to
the two largest companies.

Luxembourg 13.5 37 SEE, SEO Moselle, SIDOR

Netherlands 19 49 Essent, Electrabel-NL, E.ON
Benelux, Reliant

Portugal 69 84 CPPE (EDP Group), Turbogas,
Tejo Energia

Spain 42 81.8 Endesa, Iberdrola, Unión Fenosa

Sweden 50 86 Vattenfall, Sydkraft, Birka
UK 16 38 British Energy, National Power,

Powergen, TXU Europe, Edison
Mission Energy, AES, Scottish
Power

Norway 32 44.8 Statkraft, Sira Kvina, Norsk Hydro,
BKK, Lyse Energi

Switzerland n/a n/a n/a Country not surveyed by
EURELECTRIC and
EUROSTAT.

Note: n/a: not available.
Sources: EURELECTRIC and, where indicated, EUROSTAT.

The market concentration indicators show large differences between countries. In
countries where generation was owned or controlled by the state, the market share of the
largest generator is (still) close to 100%. In countries where, prior to liberalisation, the
market was not dominated by a monopoly, and fragmented market structures prevailed,
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the market shares of individual companies are significantly smaller. However, it should
be noted that, as a reaction to liberalisation, consolidation has often taken place, resulting
in an increase in market shares over time. Moreover, market concentration is increasing as
a result of some companies taking indirect stakes in other generation companies. While
the direct market share of the dominant generator remains small in such cases, its indirect
market share in generation can be high. Last, it should be noted that, although generators
might have strong market dominance within their national market, their position in the
European market is still likely to be small.

Figure 5.1 graphs the results of the market concentration measure with respect to
capacity.

Figure 5.1: Market shares (%) in total national generation capacity, 1999/2000
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Market share of the largest generator Market shares of the three largest generators

Note: Data incomplete or not available for market share of the three largest generators in Ireland; nor for the
market share of the largest and the three largest generators in Switzerland.
Sources: EURELECTRIC and EUROSTAT.

5.1.3 Market shares in terms of generation output
In addition to indicators measuring market shares in terms of installed generation
capacity, indicators referring to market shares in generation output are included in the
indicator list. Table 5.3 summarises the information on the generation output market
shares. As for installed capacity market shares, the shares of the largest, and the three
largest companies are reported, together with a list of all generators with a market share
above 5%.
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Table 5.3: Market shares in European electricity generation markets, 1999

Market share(s) of: Generators with 5% market
share or above

Comments

the largest
generator

the three
largest

generators

Austria1 51.7 68 Verbund, Wienstrom,
STEWEAG, EVN, TIWAG

1998 data for Verbund,
STEWEAG and EVN.

Belgium 88.9 96.6 Electrabel, SPE The second figure relates to the
two largest companies.

Denmark1 26 45 SK Energi, KE Produktion,
NV Kraft, A/S Midkraft, SH
Energi A/S, I/S Fynsvaerket,
Vestkraft, SV Produktion

The first two merged to form
Energi E2 on June 27th 2000,
and have a total market share of
35%. The others merged to form
ELSAM on January 1st 2000, and
have a total market share of 40%.

Finland 26 54 n/a Data from EUROSTAT.

France 95 98 EDF Data from EUROSTAT.

Germany 28.1 62.7 RWE/VEW, E.ON, VEAG,
Energie Baden-Württemberg
(EnBW)

Data from EUROSTAT. In 1999
and 2000, there were several
large-scale mergers in the
German market.

Greece 98 100 Dmossia Epichirissi
Electrismou

Ireland 96.6 n/a ESB

Italy 71 79 ENEL, Edison The second figure relates to the
two largest companies.

Luxembourg 13.5 37 SEE, SEO Moselle, SIDOR

Netherlands 32.6 63.7 Essent, Electrabel-NL, E.ON
Benelux, Delta, Nuon

Portugal1 58 85 CPPE (EDP Group),
Turbogas, Tejo Energia

Data from EURELECTRIC.

Spain 44.7 78.3 Endesa, Iberdrola, Unión
Fenosa, Hidrocantábrico

Sweden 53 77 Vattenfall, Sydkraft, Birka

UK 15 44 Powergen, British Energy,
National Power, BNFL
Magnox, AES, Teesside
Power, Scottish & Southern
Energy, TXU Europe, Scottish
Power

Norway 30.2 44.5 Statkraft, Norsk Hydro, Oslo
Energi, Sira Kvina, BKK

Switzerland n/a n/a n/a Country not surveyed by
EURELECTRIC and
EUROSTAT.

Notes: n/a: not available. 1 The EURELECTRIC and EUROSTAT questionnaires show remarkable
differences in the reported market shares for Austria, Denmark and Portugal. In the case of Denmark, this
discrepancy can be explained by mergers in the first half of 2000. The EUROSTAT questionnaire reports the
situation after the merger, whereas EURELECTRIC reports the 1999 situation. Differences for the Austrian
market (EUROSTAT reports a market share of 37.1 for the largest three; EURELECTRIC reports 68%) can
most probably also be explained by different time frames of reporting. Data published in the EUROSTAT
questionnaire are as at the end of December 1998 and do not therefore incorporate changes in market
positions in the Austrian market in 1999.
Sources: EURELECTRIC and (where indicated) EUROSTAT.
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Figure 5.2 shows the market concentration indicators in total national generation output.

Figure 5.2 Market shares (%) in total national generation, 1999/2000
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Note: Data incomplete or not available for market share of the three largest generators in Ireland; nor for the
market share of the largest and three largest generators in Switzerland.
Sources: EURELECTRIC and EUROSTAT.

5.1.4 Comparison of market concentrations
To provide an overall view of market concentration in European electricity markets, three
figures below graph the market concentration indicators against the degree of regulatory
opening in 1999. The countries are clustered in three groups:

• near or full market opening—countries with at least 90% of the market open in
2000 (Denmark, Finland, Germany, Norway, Sweden and the UK);

• fast market opening—countries where market opening is occurring at a quicker
pace than required by the directive (Austria, Italy, Spain, Luxembourg and the
Netherlands); and

• minimum market opening—countries where the minimum levels of market
opening from the directive are implemented (Belgium, France, Ireland, Greece
and Portugal).

Switzerland is not included in this list since the Swiss market is not (yet) open to
competition and Switzerland still has monopolies in each of its Kantons (provinces).

Figures 5.3 and 5.4 respectively illustrate the market concentration in generation and
supply in European electricity markets.
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Figure 5.3: Market concentration in generation
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Source: ECN, based on data in Table 5.3.

Figure 5.4 Market concentration in supply
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Source: ECN, based on data in Table 5.3.

An important feature that emerges from Figures 5.3. and 5.4 is that countries where
market concentration in generation is high also seem to be prone to have high market
concentration in supply. This correlation is shown in Figure 5.5 below. The trend is very
likely to be caused by the strong vertical integration that still prevails in some European
markets.
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Figure 5.5: Correlation between concentration in generation and supply in
European electricity markets

30

100

30 100

low - - - - -Concentration of generation- - - - -high

lo
w

  -
 - 

- C
on

ce
nt

ra
tio

n 
of

 s
up

pl
y 

- -
  -

 h
ig

h

LU

GR/IE/
FR/BE

UK

AT

IT/PT
ES/SE

DK
DE

NO
FI

NL

Source: ECN, based on data in Table 5.3.

5.2 Available generation capacity, production and type of plant

The indicators analysing the trends in generation capacity refer to issues of:

• technology concentration—this tracks trends in different types of generation
assets;

• concentration on gas—the increase of gas-fired conventional thermal power
production capacity is one of the most important phenomena currently observed in
generation markets;

• versatility of generation—the share of monovalent, as opposed to polyvalent,
production capacity serves as an indicator in this area;

• balance of meeting peak demand—this indicator refers to capacity available to
meet national peak demand.

An important aspect concerning the interpretation of data and indicators is that available
EUROSTAT data only record the capacity and generation of larger-sized individual
plants. In general, the minimum size incorporated is 200 MW. Therefore, the total
generation capacity is underestimated in some cases, which could affect calculated
indicators. This concerns in particular those countries with a large share of smaller-sized
CHP generation capacity.

All data and indicators reported on generation capacity relate to installed capacity.

5.2.1 Evolution of power generation by type
The first indicator in this sub-group analyses trends in the composition of generation
capacity by concentrating on the type of generation assets. Figure 5.6 illustrates the
development of power generation in the EU by main types of generation unit. The most
remarkable development is the increasing share of CCGT units. This development can be
understood as the combined outcome of changes in the EEC stance on gas-fired
generation at the start of the 1990s, technological progress, cheap gas, and environmental
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considerations, and is expected to be strengthened by the recent endorsement by the
European authorities of policies to reduce CO2 emissions. However, the recent substantial
rise in gas prices might slow down to some extent the construction of CCGT units in the
immediate future.

Figure 5.6: Evolution of EU power generation (MWe) by type of plant
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Source: Based on EUROSTAT data.

The increase in share of CCGT units varies considerably from country to country. Some
(eg, the Netherlands) have a long history of using gas-fired co-generation, while others
(eg, Greece) have, until recently, used little gas. Table 5.4 lists the first reported year of
use of CCGTs in individual European countries, as well as the share of CCGTs both in
the first reported year and in 1998. Note that, overall, the earliest reported year is 1985.
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Table 5.4: Evolution of CCGT in European power generation

Share of CCGT in
total capacity

CommentsFirst reported
year of use of

CCGTs in that year in 1998

Austria 1991 2.3 5.6 —

Belgium 1985 0.5 13.6 Gas has played a major role in energy supplies for
decades, despite lack of own resources.

Denmark 1993 1.6 3.9 Growth parallel to growth in gas imports. Strong
environmental policy affects choice of generation
type.

Finland None None None There is a lack of EUROSTAT data on CCGT
capacity in Finland; however, it is reported to have
some CCGT capacity.

France None None None Large overcapacity in nuclear.

Germany 1998 1.5 1.5 Continual large share of coal-fired capacity and
large share of nuclear have hampered penetration
of CCGTs.

Greece 1987 0.2 3.7 Gas supplies to Greece marginal until 1998.

Ireland 1985 8.1 6.3 National gas resources played an important role.
Use reduced when own resources became
exhausted.

Italy 1989 0.2 6.3 Gas has played a major role in energy supplies for
decades.

Luxembourg None None None Very small market; very few plants replaced.

Netherlands 1985 5.7 24.8 Gas has played a major role in energy supplies for
decades.

Portugal 1985 5.9 2.3 Continued strong growth in steam power plants.

Spain 1985 2.0 3.1 Larger growth in internal combustion-cycle plants.

Sweden 1998 0.3 0.3 Large shares of hydro power and nuclear have
hampered technology switch.

UK 1992 2.0 20.9 ‘Dash for gas’ after liberalisation and falls in gas
prices.

Norway n/a n/a n/a Market dominated by hydro power.

Switzerland n/a n/a n/a —

Note: n/a: not available.
Sources: EUROSTAT and ECN.

Table 5.4 illustrates the increase in the use of CCGTs in almost all reported countries over
the last decade, which is linked only to a limited extent to the liberalisation of the
electricity markets. Other market developments, such as decreasing gas prices,
technological progress and environmental considerations, have stimulated growth in
CCGTs to a far larger extent.

As a final contribution to the issue of increased use of gas and gas-fired technologies,
Figure 5.7 depicts the evolution of the share of conventional gas-fired thermal power in
total thermal production capacity. Again, the global trend shows a slight increase in the
use of gas-fired technologies. Some notable examples are Italy and the UK, with a rapidly
increasing share in the period 1990–98. At the lower end of the spectrum are France,
Luxembourg, Norway, Portugal and Sweden, with shares of between 0 and 1%. The
highest share of gas-powered generation in total thermal power generation can be found
in the Netherlands.
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Figure 5.7: Concentration of gas-fired conventional thermal
power production capacity
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5.2.2 Versatility of generation
To analyse the versatility of generation with respect to input fuels, the share of
monovalent production capacity in total capacity is examined. Monovalent capacity is
defined as power plants that can operate using only one type of fuel; polyvalent capacity
is defined as plants that can switch between fuels to operate. The evolution of input fuel
versatility in terms of monovalent capacity is shown in Table 5.5. Data reported concern
the share of monovalent capacity in total thermal capacity in each of the European
markets in the period 1995–99. As the primary sources used in this report do not provide
a full overview of the shares of monovalent or polyvalent capacity, the EPIC database
was used to illustrate this indicator.
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Table 5.5: Share (%) of monovalent capacity in total thermal capacity in
European markets

1995 1996 1997 1998 1999

Austria 11.0 10.9 12.2 12.2 9.8

Belgium 9.8 10.5 11.1 17.1 19.4

Denmark 17.2 18.1 20.8 24.2 22.9

Finland 8.0 8.3 9.1 10.2 11.2

France 12.4 12.4 12.4 12.3 11.8

Germany 44.7 44.2 44.3 45.4 45.1

Greece 69.3 69.4 70.7 70.1 71.4

Ireland 38.6 39.4 38.2 38.0 40.6

Italy 32.0 32.5 33.1 33.8 32.8

Luxembourg 7.2 7.2 7.2 6.4 4.1
Netherlands 36.2 42.1 45.2 49.6 50.4

Norway1 100.0 100.0 100.0 100.0 100.0

Portugal 47.8 47.8 48.1 49.8 52.3

Spain 30.4 31.4 32.0 32.0 31.9

Sweden 14.9 14.8 14.4 9.3 7.8

Switzerland1 100.0 100.0 100.0 100.0 100.0

UK 62.6 64.6 65.8 67.5 68.2

Sources: EPIC database; 1 IEA Electricity Information 2000.

In most countries the share of monovalent capacity shows only limited fluctuations. For
some, however, there have been significant increases over the past few (eg, in Belgium,
the UK and the Netherlands). The data for Luxembourg should be interpreted with care
as, because of the small size of the market, these figures refer to only a few plants.

Figure 5.8 illustrates the evolution of the share of mono- and polyvalent capacities, as
well as the fuel mix of total capacity in three larger European markets.
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Figure 5.8: Share of mono- and polyvalent capacity in three
European markets
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5.2.3 Balance of meeting peak demand
The last indicator in the sub-group referring to the evolution of generating capacity deals
with the ability to meet peak demand in European power markets. For this, two indicators
are listed:

• the balance of meeting peak demand—this indicator is regularly published by,
inter alia, EURELECTRIC;

• expected remaining capacity as a share of domestic capacity calculated for 2001,
2002 and 2003—this indicator is calculated using power balance data published
by the UCTE Workgroup Operational Statistics.

With the establishment of ETSO, an important additional data source has come on stream
for monitoring this issue in the future. Data on interconnection capacities, net transfer
capacities (NTCs) and remaining capacity could then not only be reported by individual
TSOs for individual connections, but also on a European level on the basis of a
harmonised methodology. Another important additional data source in this matter could
be the auctioning of interconnection capacity. This provides a very good indicator of the
total interconnection capacity available for new entrants—ie, not reserved for long-term
import contract or for balancing reasons.

Power balance indicators can serve to signal areas in which investments in new
generating capacity will be required. Not only do supply-side considerations influence the
level of these indicators, but demand-side aspects affecting peak demand also need to be
taken into consideration. Such aspects include the following:

• climate conditions—low temperatures induce higher peak demand (average
variation in demand of 0.7–1% per degree of variation in temperature);

• demand-side management and energy saving can flatten the load curve;
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• tariff and price regulations can provoke a shift of consumption to non-peak hours.

Moreover, it needs to be stressed that the balance of meeting peak demand is also affected
by differences in required reserve capacity and by the portfolio of production plants.

Table 5.6 lists the historical balance of meeting peak demand as reported by
EURELECTRIC, as well as the share of this balance in total domestic maximum net
capacity (not reported by EURELECTRIC but calculated from its data). The balance of
meeting peak demand is defined as the difference between the total available capacity and
the sum of maximum peak demand and required reserve capacity. Total available capacity
takes into account the national available capacity, corrected for foreseeable unavailability,
as well as the guaranteed capacity from contracts and shareholdings. The share of
domestic net capacity is determined by dividing the balance of peak demand by the
maximum net capacity for each country.

Table 5.6: Balance of meeting peak demand

Country 1980 1990 1998

Balance of
peak demand

(MW)

Share of
domestic net
capacity (%)

Balance of
peak demand

(MW)

Share of
domestic net
capacity (%)

Balance of
peak demand

(MW)

Share of
domestic net
capacity (%)

Austria 500 4 0 n/a 200 1

Belgium n/a n/a n/a n/a 1,000 6

Denmark 1,000 14 900 11 n/a n/a

Finland 2,500 23 1,700 13 n/a n/a

France n/a n/a 7,900 8 10,200 9

Germany n/a n/a 8,000 8 8,078 7

Greece 370 7 960 11 n/a n/a

Ireland –100 –4 400 11 n/a n/a

Italy 2,800 6 1,600 3 5,700 8

Luxembourg n/a n/a n/a n/a n/a n/a

Netherlands 1,400 9 2,000 11 2,603 12
Portugal 69 2 376 5 215 2

Spain 1,600 6 4,200 10 6,226 12

Sweden 4,680 18 6,575 20 3,533 11

UK 2,100 3 4,700 6 –800 –1

Norway 2,418 12 3,212 12 1,966 7

Switzerland n/a n/a 1,200 8 n/a n/a

Note: n/a: not available.
Source: EURELECTRIC EURPROG 2000.

Table 5.7 lists the expected remaining capacity as a share of domestic capacity in the
period 2001–03. The indicator is calculated from information published by the UCTE
Workgroup Operational Statistics. The remaining capacity is defined as the difference
between the guaranteed capacity and the reference load, specified for the third
Wednesday in January and July each year. The guaranteed capacity is obtained from the
national generating power capacity after deducting non-usable capacity, overhauls and
outages of thermal power stations, as well as system services reserves.
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Table 5.7: Remaining capacity as share of domestic capacity (%)

Country
2001

Third Wednesday
2002

Third Wednesday
2003

Third Wednesday

January July January July January July
Austria 21 29 22 32 20 32

Belgium 6 14 5 12 5 12

Denmark n/a n/a n/a n/a n/a n/a

Finland n/a n/a n/a n/a n/a n/a
France 9 13 8 11 8 9

Germany 5 7 4 7 6 9

Greece 9 2 12 6 14 7

Ireland n/a n/a n/a n/a n/a n/a

Italy 8 4 8 4 8 6

Luxembourg 42 42 47 53 47 53

Netherlands 2 0 1 0 0 0

Portugal 22 15 18 11 16 9

Spain 10 8 10 9 12 10

Sweden n/a n/a n/a n/a n/a n/a

UK n/a n/a n/a n/a n/a n/a
Norway n/a n/a n/a n/a n/a n/a

Switzerland 20 38 19 38 18 37

Note: n/a: not available.
Source: ECN calculation based on tables 5 and 10 of the UCTE Workgroup Operational Statistics power
balance forecast 2001–03.

Tables 5.6 and 5.7 show that available capacity is indeed falling in Europe. Detailed data
also reveal a trend in declining reserve margins. This development can be the combined
result of enhanced integration between European electricity markets and increased
competition. However, the tables provide too little information to draw robust conclusions
on the impact of liberalisation on the balance of meeting peak demand. It is not possible
to conclude from a declining remaining capacity for balancing peak demand that
additional investment in national generation capacity is required, as this trend might
describe an efficient reduction of capacity. Moreover, alternative solutions could well be
put in place to address the problem of decreasing available capacity (eg, national planning
policies, or increased use of interconnections).

It should be noted that liberalisation has increased the need for coordinated balancing
systems and operations, leading to renewed discussions on methodologies and
specification of power balance data. The cooperation initiatives in the industry greatly
improve the comparability of data between European countries. The remaining capacity is
believed to be an important indicator to address generation requirements, but the
complexity of operating and balancing European power supplies cannot be analysed on
the basis of this indicator alone. Indicators referring to national planning policies and
reserve capacity mechanisms also need to be taken into account. Moreover, imbalances in
national systems also have an influence on international balancing. This is illustrated, for
example, by the wider impact of domestic problems in Belgium and Italy.
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In order to account for import capacities in each country, in theory the NTC of each
country should be added to domestic available capacity. Figure 5.9 and 5.10 show, for a
number of UCTE countries, for January 2001 and July 2001 respectively:

• the remaining capacity on the third Wednesday of the month;
• the exportable capacity; and
• the importable capacity.

The importable and exportable capacities for each country are calculated from the ETSO
indicative data on NTC. The remaining capacity serves as an indicator of the exportable
capacity of each country, or, on the contrary, of its requirements for imports.

Figure 5.9: Power balances from a number of UCTE countries,
including import and export capacities for January 2001
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Figure 5.10: Power balances from a number of UCTE countries,
including import and export capacities for July 2001
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Source: UCTE.

5.3 Vertical integration

An important indicator in terms of potential barriers to competitive entry is the share of
generation that is vertically integrated with the supply/distribution part of the market, as
this provides a measure of the competitive nature of supply contracts. However, the
evaluation of this indicator is very problematic due to limited data availability. With the
ongoing liberalisation process, financial relations between companies are continually
changing, making it even harder to keep track of the financial and contractual relationship
between upstream and downstream companies. As primary data sources currently do not
provide full information to construct this indicator, a very tentative qualitative assessment
of the level of vertical integration is provided in Table 5.8.

Table 5.8: Qualitative indicator of vertical integration

Austria Very high Luxembourg High

Belgium Very high Netherlands Moderately high

Denmark Very high Norway Moderately high

Finland High Portugal High

France Very high Spain High

Germany High Sweden High
Greece Very high Switzerland Very high

Ireland Very high UK Moderately high

Italy High

Source: ECN estimations.

5.4 Entry in generation and decommissioning

The levels of new capacity coming on stream and of decommissioned capacity need to be
monitored to evaluate the possibilities for new market entry. Figure 5.11 compares the
evolution of new and decommissioned capacity in the EU-15 from 1995 to 1999. All data
are related to the total new investments in the year 1995, which have been set at 100%.
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Figure 5.11: Evolution of new and decommissioned capacity in the EU
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Figure 5.11 shows that, despite prevailing overcapacity, total investments have
outnumbered total decommissioned capacity since 1995. Although no official data exist,
it is assumed that part of the decommissioned capacity forms a reserve of ‘mothballed’
plant that could be used again if commercial conditions were appropriate.

Differences in new investments between individual countries seem to be more the result
of historical market development than liberalisation. The level of new investments has
been significantly lower in countries with large existing overcapacity, such as France,
than in countries with high imports, such as Italy, or growth markets, such as Spain. One
of the clearest examples of market liberalisation affecting new investments might be the
Netherlands. As a result of falling prices in surrounding markets, increased imports have
driven out new investment in the Dutch market (see also the indicators of cross-border
exchanges presented below).

An interesting phenomenon is the impact of market liberalisation on the fuel mix of the
production portfolio in European countries, touched upon earlier in section 5.2.1. Table
5.9 presents the share of different types of fuel in new investments in the EU power
market. Figure 5.12 pictures the evolution of the fuel mix of new investments.
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Table 5.9: Fuel mix of new investments in the EU-15 power market (%)

1995 1996 1997 1998 1999

Coal 7 2 13 14 17

Lignite 1 5 8 8 12

Peat 0 0 0 0 0

Refusal 5 2 5 3 3

Oil 21 18 30 22 23

Gas 52 60 48 50 60
Derived gases 1 1 1 1 1

Nuclear 11 8 0 7 0

Hydro 2 3 5 2 1

Wind 8 7 13 15 17

Notes: The figures sum to more than 100% because polyvalent figures are double-counted.
Source: EPIC database.

Figure 5.12: Evolution of fuel mix in new investments in the EU-15
power market (MW)
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A number of trends are visible in Table 5.9 and Figure 5.13:

• the share of solid fuels has continued to increase in EU power generation. Despite
environmental policies and the phasing out of subsidies for coal, investments in
solid-fuel-fired plants have been increasing every year from 1995 to 1999;

• gas continues to increase its dominant share, with more than 70% of new thermal
capacity able to burn gas in 1999. The share of gas in total new capacity increased
to 60% in 1999;

• investments in wind power show a remarkable growth in recent years. Whereas, in
1995/96, wind power contributed 7–8% of total new investments, its shares in
total new capacity in 1998/99 reached 15–17%.
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At the other side of the spectrum, the fuel mix in decommissioned capacity concentrates
on fossil fuels (see Table 5.10 and Figure 5.13). Again, the table presents fuel shares in
total new investments in a certain year, whereas the figure depicts the evolution in the
fuel mix of new investments in MW.

Table 5.10: Fuel mix of decommissioned capacity in the EU energy market (%)

1995 1996 1997 1998 1999

Coal 30 5 8 38 41

Lignite 41 64 24 0 7

Peat 0 0 2 0 0

Refusal 1 1 2 0 1

Oil 41 32 28 80 74
Gas 29 29 31 28 26

Derived gases 0 0 0 1 6

Nuclear 0 0 28 0 0

Hydro 0 0 0 0 0

Wind 0 0 0 0 0

Notes: The figures sum to more than 100% because polyvalent figures are double-counted.
Source: EPIC database.

Figure 5.13: Evolution of fuel mix in decommissioned capacity in the EU (MW)

0
500

1,000
1,500
2,000
2,500
3,000
3,500
4,000
4,500
5,000

coal

lignite

peat

refusal

oil

gas

derived
gases

nuclear

1995
1996
1997
1998
1999

Source: EPIC database.

The last set of indicators referring to entry into the generation market concerns the ease of
entry, approximated by the average length of application procedures and the share of
rejections in total plant applications. Data on this were collected via the project-specific
questionnaire and are shown in Table 5.11.
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Table 5.11: Average wait between applying for and
obtaining generation plant authorisation, 1998–2000

Country Comment

Austria No data available.

Danish Energy Ministry No new power plants initiated in the period.

Finnish Energy Ministry 12 months.

Germany No authorisation necessary.

Luxembourg Energy Ministry A 350 MW CCGT is currently being built. Other new generation capacity
concerns small hydroelectric and cogeneration plants ≤ 10 MW and some
wind turbines.

Netherlands Energy Ministry Data not available. The ministry referred to EnergieNed or TenneT to
obtain further information.

Portugal Energy Ministry Highly variable, depending on problems (eg, environmental) that may arise.

Several generation plant applications were received from independent
power producers (IPPs), mostly between 1 and 10 MW, and several were
granted to IPPs, again mostly between 1 and 10 MW.

Sweden Energy Ministry No data available. Very few new generation plants are built except wind
farms.

UK Energy Ministry The minimum likely period for obtaining development consent from central
government (power stations over 50 MW) is six months—four months for
the Local Planning Authority to consider the proposal, and two months for
the Department of Trade and Industry (DTI) to process the case. In
practice, cases can take much longer if planning conditions to mitigate and
control the development prove problematic or a public inquiry needs to be
held.

From October 1998 to November 2000 the government operated a stricter
consents policy, under which there was a presumption against new gas-
fired power stations. In consequence many proposals were placed ‘on hold’
or were not actively pursued by the developer. The policy was lifted in
November 2000 and a number of significant gas-fired power station
proposals were authorised. The DTI continues to see a strong interest in
gas-fired power stations, and current policy, reflecting wider concerns over
climate change, is that developers are required to show that they have
explored opportunities to use CHP. It is, however, not a CHP-only policy,
as the government recognises that CHP may not always be technically
practical and economically justifiable.

In total around 28 applications were approved during the period 1998 to
2000 for a variety of capacity—CHP, CCGT, black-start facilities, and dual-
firing. Processing time was affected by the stricter consents policy, which
put some projects on hold and imposed additional reporting requirements.
On average, cases took at least a year, with the stricter consents policy
adding a further two years in some cases.

It should be noted that interpretation of data in this area requires very careful detailed
analysis, as waiting times in application procedures can be due to a number of factors. For
instance, different environmental regulations can increase the length of the procedure
without this giving an indication of the state of competition. Because of this difficulty in
interpreting the indicator, the European Commission might consider not including it in the
final indicator set.

5.5 Internationalisation

The internationalisation of companies is seen as a sign of growing integration of
European electricity markets, and two indicators have been defined to monitor this trend.
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First, the share of foreign ownership in the total generation capacity of a country will give
an indication of entry by non-national firms, either through construction of new plant, or
acquisition of existing plant. It is difficult to obtain exact data for this indicator as it
requires a detailed analysis of direct and indirect ownership information of all (or at least
the major) European generators, which is beyond the scope of this study. However, Table
5.12 provides a preliminary overview of the pan-European activities of the largest
European power companies, in terms of generation and other activities, such as trading,
import and export, or distribution.

Table 5.12: Physical participation of major companies in
European generation markets
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Company
EDF � � � � � � * �

ENEL � � �

RWE � * � � � � �

E.ON × × � × × × * × � × � × × * ×

National Power1 × � � �

Endesa * × � ×

Powergen �

Iberdrola × �

Electrabel � × × × � × × ×

Vattenfall × � (�) � � * × *

Key: � direct ownership of generation capacity; (�) not yet in operation; * ownership of generation capacity
through ownership of distribution company or stakes in third companies. × no generation activities, but
market presence through other activities such as trading, import and export, distribution.

Notes: 1 National Power was split up in 2001 into Innogy (UK power stations) and International Power.

Tables 5.13 and 5.14 give an overview of recent activities in Western Europe of Europe’s
two largest power companies: EDF and RWE respectively. Data were collected via
company reports and information posted on the Internet; for this reason, the tables should
be seen as purely indicative, as no guarantee can be given for the completeness of the
data.
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Table 5.13: Recent acquisitions of EDF in Western Europe

Country Company Description (size by customers
and market share)

Participation taken and
when finalised (stake and

voting rights)

Belgium SPE 8.2% of installed capacity (1.4 GW of
plant) and 8.5% in grid. Belgium’s
second-largest power utility

10% stake (not yet
completed)

Italy Montedison 6.8% market share by capacity
(through Edison and Sondel)

Takeover bid launched
together with Fiat for
Montedison. In turn,
Montedison has stakes in
Edison (61.3%) and Sondel
(74.8%)

Spain Hidrocantábrico 5% share of total capacity (8.3%
generation in 1999 subject to hydro
situation). Spain’s fourth-largest
electricity utility

EnBW/Ferroatlántica
consortium has 59.66%
stake (April 2001, still
subject to investigation by
Spanish government and
Commission)

Germany EnBW 5.1% market share by installed
capacity in 19991

25.01% stake (January
2001)

Austria ESTAG 6.3% market share by installed
capacity (1,141 MW), 0.5m
customers

20.08% stake (1998)—in
conjunction with GDF, total
stake is 25% + 1 share

Italy ISE 1.7% market share by installed
capacity (1,291 MW)

40% stake (Edison holds
the other 60%)

Portugal Tejo Energia 8% of installed capacity (600 MW) 10% stake

Spain Elcogas 335 MW 29.13% stake

Sweden Graninge 1.8% of installed capacity (590 MW),
0.2m customers

35% stake (raised from
31% in Sept. 2000)

Switzerland Motor Columbus 2,000 MW, 0.1m customers 20% stake in Motor
Columbus which in turn
owns 56.5% of Atel2

UK London
Electricity

Distribution—3.3m customers (with
SWEB), 21 billion kWh distributed,
SWEB: 11.9 billion kWh sold, Sutton
Bridge: 790 MW

100% (1998)

Non-EU Europe
Hungary Édasz, Démasz 1.612m customers

Poland ECK-SA 1,000 MW

Note: Excludes subsidiaries.
Source: OXERA.

It should be noted that EDF has also made major acquisitions in South America as well as
Europe.
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Table 5.14: Acquisitions of RWE in Western Europe

Country Acquisition

Portugal 25% share in Turbogas.

Spain 33% share in Poledo PV.

Luxembourg Full ownership of Société Luxembourgeoise de Centrales Nucléaires, 49% share in
Luxempart-Energie, and 40% share in Société Electrique de L’Our.

Switzerland 20% share in Motor Colombus, 1% share in Aare-Tessin.

Source: ECN.

5.6 Pan-European market concentration

To evaluate the ongoing process of internationalisation in European power markets, the
generation capacity and power production of the largest European companies are
summarised in Table 5.15.

Table 5.15: Generation capacity and production of the largest European
companies, 1999

Company Country Net generation
capacity (MW)

Production
(GWh)

Comments

EDF France 103,500 469,000 without share of EnBW

ENEL Italy 57,448 178,813

RWE Germany 32,000 209,000

E.ON Germany 29,143 183,629 without Powergen and Sydkraft

National Power UK 28,107 63,000

Endesa Spain 21,450 88,552 including interest outside EU
Powergen UK 15,341 n/a1 including interest outside EU

Iberdrola Spain 15,013 45,308

Electrabel Belgium 14,649 71,846 without Epon

Vattenfall Sweden 14,324 79,600

Scottish Power UK 14,000 n/a including interest outside UK

PPC Greece 9,693 n/a

British Energy UK 9,568 63,000

EDP Portugal 7,488 32,000

Verbund Austria 7,347 n/a

STEAG Germany 6,780 28,600 including interest outside
Germany

VEW Germany 6,454 31,373

Sydkraft Sweden 5,878 27,535

Fortum2 Finland 5,800 n/a

Unión Fenosa Spain 5,192 21,288
ESB3 Ireland 4,350 n/a

E.ON Benelux Netherlands 1,770 n/a Formerly EZH

Energie E2 Denmark n/a 13,052

Notes: n/a: not available. 1 46,900 GWh domestically, foreign production unknown. 2 Data for Fortum for
2000. 3 Data for ESB 1998.
Sources: Company web sites.
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5.7 Cross-border exchanges

One area that has grown in importance in the liberalised European electricity market is
cross-border exchanges. In theory, these can flatten out price differences between
European countries, due to the arbitrage opportunities they offer, provided that
interconnection capacities are available (for indicators on interconnection capacity, see
section 9).

As the European Commission is currently undertaking a separate study on cross-border
flows and tariffs, this issue is only dealt with briefly in this report. Two alternative
indicators have been chosen to characterise cross-border exchanges:

• the evolution of national exchange balances; and
• the share of net imports in total consumption.

To illustrate the first indicator, Table 5.16 and Figure 5.14 show the evolution of the
exchange balance in European countries from 1996 to 2000.

Table 5.16: Exchange balance, 1996–2000 (GWh)

Country 1996 1997 1998 1999 2000

Austria 1,347 –65 –717 –3,908 –1,865

Belgium 4,146 3,154 1,251 714 4,207

Denmark –15,584 –7,255 –4,293 –2,165 n/a

Finland 3,666 7,655 9,307 11,124 n/a

France –68,015 –64,497 –56,618 –62,197 –68,843

Germany –6,495 –2,963 –1,456 1,286 1,848

Greece 1,349 2,305 1,620 161 185

Italy 37,378 38,888 40,090 42,012 44,247
Luxembourg 4,693 5,035 5,398 5,518 5,671

Netherlands 10,787 12,829 12,036 18,653 18,919

Norway 9,041 4,017 3,678 –1,883 n/a

Portugal 1,025 2,804 170 –940 832

Spain 1,074 –2,758 3,560 5,953 4,767

Sweden 6,127 –2,707 –10,810 –7,588 n/a

Switzerland –322 –6,359 –5,385 –9,267 –5,722

UK 16,755 16,574 12,468 14,244 n/a

Sources: UCTE Memo 1997–2000; Nordel statistics; DTI; n/a: not available.
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Figure 5.14: Development of exchange balances (GWh)
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Table 5.17 shows the physical exchange of electricity within EU countries and Norway
and Switzerland from 1997 to 2000. A graphical presentation of the table is given in
Figure 5.15.
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Table 5.17: Physical exchange, 1997–2000 (GWh)

Exporting
country

Import region 1997 1998 1999 2000

Austria UCTE-EU+ 3,653 8,641 10,175 11,716

UCTE-other 6,048 2,230 3,688 3,662
Total 9,701 10,871 13,863 15,378

Belgium UCTE-EU+ 6,703 6,440 8,204 7,318

UCTE-other 0 0 0 0
Total 6,703 6,440 8,204 7,318

Denmark Nordel 6,967 2,580 2,236 n/a

Other countries 3,382 5,186 5,356 n/a
Total 10,349 7,766 7,592 n/a

Finland Nordel 1,068 930 929 n/a

Other countries 0 0 0 n/a
Total 1,068 930 929 n/a

France UCTE-EU+ 68,294 56,241 51,754 71,902

UCTE-other 0 0 14,914 14,362
Total 68,294 56,241 66,668 86,264

Germany UCTE-EU+ 0 0 0 0

UCTE-other 590 866 1,652 1,546
Total 590 866 1,652 1,546

Greece UCTE-EU+ 33,626 35,257 36,502 40,363
UCTE-other 5,215 3,355 2,566 2,235
Total 38,841 38,612 39,068 42,598

Italy UCTE-EU+ 378 463 489 ,403

UCTE-other 588 435 38 73
Total 966 898 527 476

Luxembourg UCTE-EU+ 848 923 657 737

UCTE-other 0 0 0 0
Total 848 923 657 737

Netherlands UCTE-EU+ 5,108 4,709 3,753 4,029

UCTE-other 0 0 0 0
Total 5,108 4,709 3,753 4,029

Norway Nordel 4,825 4,403 8,770 n/a

Other countries 0 0 0 n/a
Total 4,825 4,403 8,770 n/a

Portugal UCTE-EU+ 2,480 3,719 4,453 3,765

UCTE-other 0 0 0 0
Total 2,480 3,719 4,453 3,765
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Table 5.17: Physical exchange 1997–2000 (GWh) (cont’d)

Exporting
country

Import region 1997 1998 1999 2000

Spain UCTE-EU+ 7,352 4,646 4102 5184

UCTE-other 132 701 1803 2261
Total 7,484 5,347 5,905 7,445

Sweden Nordel 5,924 14,627 14,712 n/a

Other countries 0 2,276 1,312 n/a
Total 5,924 16,903 16,024 n/a

Switzerland UCTE-EU+ 25,923 27,936 30,123 29,351

UCTE-other 0 0 0 0
Total 25,923 27,936 30,123 29,351

UK UCTE-EU+ 41 162 263 134

UCTE-other 0 0 0 0
Total 41 162 263 134

Note: EU+ denotes EU plus Norway plus Switzerland.
Sources: UCTE, DTI and Nordel.

Figure 5.15a shows the development of exports on a country level in the period 1997–
2000. Figure 5.15b enlarges information for 10 of the countries that is hard to read in
Figure 5.15a.
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Figure 5.15a: Development of exports (GWh) by country
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Figure 5.15b: Development of exports (GWh) by country
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Sources: UCTE, DTI and Nordel

To illustrate the second indicator in this section, Table 5.18 presents an overview of the
imports of the countries included in this study in the period 1997–2000. Consumption
refers to the total electricity consumed in the countries reported and is also sourced from
the UCTE. It is concluded that the general trend is rather stable, with some exceptions
(for example, Austria). Also, the Netherlands increased its import in recent years, which
may be seen as a direct result of liberalisation and lower price levels for large consumers
in surrounding countries. Figure 5.16 shows the development of the imports of the
countries included in this study in the period 1997–2000. The second part of the figure
represents an enlargement of the lower part of the first figure.
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Table 5.18: Import as share of consumption (%)

Country 1997 1998 1999 2000

Austria 21 22 22 27

Belgium 13 10 11 14

Denmark 9 10 16 n/a

Finland 12 13 15 n/a

France 1 1 1 1

Germany 8 8 8 9
Greece 8 6 4 4

Italy 15 15 15 15

Luxembourg 113 117 109 110

Netherlands 25 23 32 32

Norway 8 7 6 n/a

Portugal 17 12 10 12

Spain 3 5 6 6

Sweden 7 4 6 n/a

Switzerland 37 42 38 42

UK 5 4 4 4

Sources: Calculated from UCTE data for the UCTE countries; Nordel; and the DTI for the UK.
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5.16a: Development of imports as share of consumption
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5.16b: Development of imports as share of consumption
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6. Presentation of Indicators: Wholesale Markets

6.1 Form of wholesale markets

There are three basic forms of wholesale trading arrangements that can be observed in
European electricity markets:

• power pools;
• standardised power exchanges; and
• OTC bilateral trading markets.

Power pools are usually associated with the following operational features and market
characteristics:

• central despatch by the system operator—hence, the TSO often has formal control
over the pool itself;

• mandatory participation by generators and suppliers to ensure that a non-
discriminatory market is available for new generators or suppliers.

Participation in bilateral and power exchange markets is, on the other hand, voluntary,
and these markets are usually operated by independent parties rather than TSOs. It is very
common for some, or all, of the above three types of market to co-exist. For example, in
England and Wales prior to the introduction of the new electricity trading arrangements
(NETA) on March 27th 2001, there was a central, mandatory Pool; bilateral trading, via
contracts for differences (CfDs); and standardised forward trading through the
establishment of electricity forward agreement (EFA) contracts.

Essentially, the drivers for new trading markets that have been observed across energy
markets can be seen as arising from two main developments.

• Liberalisation of electricity markets—as competition is introduced, and
increasing numbers of independent players emerge on the generation and supply
sides of the market, the need for markets to coordinate supply and demand
activities increases. In addition, the ability to internalise risks through integrated
industry positions has diminished, necessitating other forms of risk management.

• Changes to system operation and balancing processes—partly as a result of the
need for coordination in a liberalised market, many system operators have
introduced, or are considering introducing, more complex regimes for system
balancing. As a result, many market participants are facing new price risks from
imbalance charges or their equivalent, which they will be expecting to hedge, or
manage, through short-term contracts.

The most efficient form of trading undertaken can differ, and this is an important
consideration when analysing, for example, the development of power exchanges as
opposed to bilateral, OTC trades in newly emerging markets.

Standardised energy markets are advantageous to participants because:
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• they may make trading more efficient, by increasing transparency and
encouraging greater participation by both physical and non-physical traders, which
will, in turn, increase liquidity;

• they play a coordinating role between buyers and sellers—in the very short term,
this is of primary importance in the electricity market. Since electricity cannot be
economically stored, it is necessary to have a structure within which market
participants can buy or sell electricity at very short notice. A standardised power
exchange is ideally suited to this form of trading—by introducing a third party
(the market operator), trades can be carried out anonymously, rather than through
direct bilateral negotiation. This overcomes the need for participants wishing to
buy electricity to find a matching seller, and vice versa.

However, moving back further from the time of actual physical delivery, the need for
standardised trading to coordinate buyers and sellers is less clear. Indeed, the majority of
long-term trading in most markets is undertaken through OTC markets. However, there
may also be potential efficiency benefits from longer-term standardised markets.

Table 6.1 summarises and compares some of the characteristics of OTC and standardised
markets.

Table 6.1: Characteristics of standardised and OTC markets

Standardised market OTC

Anonymous trading Bilateral negotiation

Standardised products Tailor-made products

Low risk of default Potentially high default risk

Higher transaction costs Lower transaction costs?

Transparent prices Opaque prices

Source: OXERA.

Standardised trading will only flourish when traders within companies believe that such
trading generates a better price than they could achieve by bargaining bilaterally with
another trader. In addition, standardised products need to be able to reproduce closely
enough the required demand of a given party.

The form of system balancing will also play a role in the development of standardised
trading markets. If participants expect to be heavily penalised for imbalances between
their contract and physical positions, they are more likely to want to participate in a short-
term power exchange as an effective means of reducing their risk exposure.

It should be noted that, in the European context, the important question in the short term
is perhaps less whether a power exchange will develop, but what geographical area it
should cover, and whether more than one exchange can be sustained within a given
trading region.

In the longer term, the benefits of standardised trading are related to the existing level of
trading and market liquidity—the benefits of standardisation tend to increase as the
participation in standardised markets increases. The greater the participation in an
organised market, the more accurately the prices emerging from the market will reflect
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underlying supply and demand conditions. Once price transparency reaches a certain
level, the market should build up its own momentum, with traders increasing their
participation to take advantage of the price transparency, while improving the price
signalling in the market. The degree of initial participation and transparency required to
trigger this self-sustaining market development will depend in part on the level of short-
term power exchange trading. As short-term prices become more transparent, they form a
basis for further futures contracts.

6.1.1 Existence of wholesale markets
An increasing number of standardised wholesale markets have emerged in European
electricity markets over the past few years, and Table 6.2 summarises existing markets
and their essential characteristics.
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Table 6.2: Standardised w
holesale m

arkets in Europe

M
arket place

M
andatory/

voluntary trading
Trading m

echanism
Area
pricing by
exchange

O
pening date

C
om

m
ents

APX
(The N

etherlands)
Voluntary

Tw
o-side auction m

odel.
Trading takes place in
periods of single hours.

N
o

M
ay 1999

The D
utch TSO

 (TenneT) is the ow
ner of the day-ahead

and balancing m
arkets.

EEX (G
erm

any)
Voluntary

Trading can be done in
single hours or in blocks of
hours connected.

N
o

August 8th 2000
This is m

ainly ow
ned by European traders, grid operators,

energy suppliers and financial institutions.

LPX (G
erm

any)
Voluntary

Trading can be done in
single hours or in blocks of
hours connected.

N
o

June 2000
N

ord Pool ow
ns around 40%

 of the LPX shares. O
ther

ow
ners include the city of Leipzig and the State of Saxony.

N
ord Pool

(N
orw

ay,
Sw

eden, Finland,
D

enm
ark)

Voluntary
Trading takes place in
periods of single hours.
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1993

The tw
o national grid com
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orw
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(50%

) and Svenska Kraftnät in Sw
eden (50%

), ow
n N
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Pool. In Finland, N

ord Pool is represented by the Finnish
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er exchange, EL-EX, in H
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O
M

EL (Spain)
Voluntary

Trading takes place in
periods of single hours.

N
o

January 1998
The Spanish TSO

 (R
EE), w

hich carried out the functions of
the pow

er exchange, sold all the capital equity in July 1998
to new

 shareholders.

U
K Electricity

Pool
M

andatory
N

o
M

arch 31st 1990
(closed M

arch 26th
2001)

The U
K Electricity Pool w

as replaced by N
ETA at the end

of M
arch 2001.

U
K N

ETA
Balancing
M

echanism

Voluntary
Trading takes place in
periods of single half-hours.

Pay-as-bid
M

arch 27th 2001
N

G
C

 is the counterparty to all trades, and accepts bids and
offers in the Balancing M

echanism
 in order to equalise the

net supply–dem
and position.

U
KPX

Voluntary
24-hour, anonym

ous and
cleared m

arket for spot
contracts.

N
o

autum
n 2000

M
arket operated by O

M
 G

ruppen. Fully integrated
exchange and clearing house, guaranteeing all contracts
against counterparty credit default. O

ffers 24-hour, spot
contracts and a variety of standardised futures.

APX (U
K)

Voluntary
Spot m

arket focuses on
contracts for physical
delivery from

 five days out.

N
o

M
arch 2001

O
ffering on-line settlem

ents, dow
nloadable invoicing and

autom
atic notification of contracts. Fully cleared m

arket.

Sources: APX, EEX, LPX, N
ord Pool, O

M
EL, U

K Electricity Pool, U
KPX. The inform

ation w
as found m

ainly via the Internet.
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Note that OMEL is defined as a semi-mandatory pool because, although bilateral
contracts are permitted in theory, neither consumers nor producers trade via those
contracts. The bilateral contracts that can be undertaken are exceptional.

6.1.2 Existence of standardised contracts and derivatives
The implementation of standardised contracts allows a homogeneous market to develop
that facilitates the trade of electricity as a commodity. The contracts that can be traded
vary from physical to financial. The spot or day-ahead market will provide a reference
price for bilateral and OTC contracts, as well as for the trade in financial markets. It needs
to be highlighted that the quality of these reference prices depends on the liquidity of the
markets in which they are traded, their quality improving with increased liquidity.

Derivatives (such as futures) are special tools designed to enable market players to hedge
price fluctuations, and can only develop if a spot market with a reference price has been
successfully introduced, as they are traded on the back of day-ahead contracts. Thus, the
existence of derivative trading suggests that there is confidence in the prices being
reported and in the operation of the market in question.

Table 6.3 presents the basic elements offered in European wholesale markets.
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Table 6.3: Basic elements of wholesale markets

Day-ahead market Balancing market Financial market

APX Two-side auction model.
Trading takes place in
periods of single hours
and non-standardised
blocks of contracts.

The continuous trading
platform of the balancing
market was introduced on
February 6th 2001.

A futures market is expected
to be introduced in 2002.

EEX Trading can be done in
blocks.

— The futures market was
introduced in March 2001.

LPX On the LPX spot market,
hourly power contracts
are traded from 1 MWh in
0.1 MWh-steps for
delivery on the following
day. It is also possible to
trade in blocks of hours.

— LPX is due to open up the
futures market in summer
2001.

OMEL OMEL matches purchase
and sale bids received
prior to 10am each day.

The balancing market is
structured in six sessions.
Each production or
purchasing unit may submit
multiple purchase and/or
sale bids. These bids are
hour-ahead.

—

Nord Pool Elspot’s price mechanism
is used to regulate the
flow of power where
there are capacity
restrictions in the
Norwegian grid and
between the various
countries. Thus, Elspot
may be viewed as a
combined energy and
capacity market.

The balancing market
(Elbas) in the Nord Pool
provides continuous power
trading covering individual
hours, up to two hours prior
to delivery. It was
introduced on March 1st
1999.

The financial market in the
Nord Pool trades futures,
forwards and options. Power
options were introduced in
autumn 1999. In addition, Nord
Pool is the only European
power exchange that has a
clearing market for bilateral
OTC contracts.

England and
Wales Pool

NGC schedules plant on
the basis of bids into the
Pool. All accepted bids
are paid the system
marginal price, plus a
capacity payment
component.

NGC constrains plant on
and off in order to resolve
system constraints. It also
calls on ancillary services
contracts to balance supply
and demand. There is no
separate balancing market
operated in real time.

Companies hedge the Pool
price using CfDs.
Standardised CfDs (EFAs)
emerge, but liquidity and price
reporting is low until the start
of 2000.

UK NETA Participants arrange
physical contracts
bilaterally, or via a power
exchange (eg, the
UKPX). All contracts are
notified to NGC.

The Balancing Mechanism
opens 3.5 hours before the
start of each half-hour
trading period. NGC
accepts bids and offers to
balance the system, with
all participants being paid
as bid.

Long-term physical contracts
act as a natural hedge against
short-term price fluctuations.
Participants can also sign
option contracts based on a
power exchange reference
price.

UKPX Spot contracts are listed
covering each half-hour
of the day (ie, 48
contracts per day).

(All balancing carried out
by NGC in the NETA
Balancing Mechanism, see
above).

There are two types of future
contracts traded in the UKPX,
base-load contracts and peak-
load contracts. They cover
periods from six months
(season contracts) to single-
hour contracts.

Sources: APX, EEX, LPX, Nord Pool, OMEL, UK Electricity Pool, UKPX. Information found mainly via the
Internet.



|O|X|E|R|A|                                                                   Electricity Liberalisation Indicators in Europe

                                                                   90                                                                         

6.1.3 Planned standardised wholesale markets
Countries less advanced in the process of liberalisation might find it difficult to
implement a standardised wholesale market due to insufficient trading volumes. The
indicator of planned standardised wholesale markets provides information on future
trends. Table 6.4 presents the standardised wholesale markets planned within the EU.

Table 6.4: Wholesale markets planned

Country Planned wholesale market Planned opening date

Austria Alpen Adria Power Exchange (AAPEX) October 1st 2001

France Powernext Expected autumn 2001

Ireland Independent Irish Power Exchange (IIPEX) May 1st 2001

Italy Italian Power Exchange (IPX) Start 2002

Portugal The Portuguese legislation foresees the implementation of a
Pool

Unknown

Belgium Possible Benelux Power Exchange Unknown

Sources: Press reports, Prospex, AAPEX, IPEX.

The TSOs of the Netherlands and Belgium (TenneT and Elia respectively) have recently
revealed that they are planning to extend the APX to cover the whole of Benelux, thus
creating a spot market for the entire area.

There are no specific plans at present to create an electricity wholesale market in
Switzerland. The electricity market law does not contain an obligation to establish such a
market place. In Greece, there are also no concrete plans to create a standardised
electricity wholesale market in the near term.

6.1.4 Number of participants
The liquidity of standardised markets depends on the number of participants and on the
volume traded (the latter is examined in the next sub-section). A high number of
participants is a necessary but not sufficient condition to avoid market manipulation. The
number of participants depends on several factors, including the liberalisation level and
the information disclosure in the market place. The total number of participants in
European wholesale markets is summarised in Table 6.5.

An additional aspect of market size is the number of traders that own production capacity
in the country and a preliminary evaluation of this is also included in Table 6.5. If
physical capacity is seen as a requirement to active trading then it limits the extent of
participation by pure traders and independent suppliers. Note that, except for the UK and
the Netherlands, only the owners of a significant level of capacity are included in the
following illustration of this aspect.
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Table 6.5: Participants in the standardised wholesale markets

Wholesale market No. of market participants No. of participants with
generation capacity in the

country

APX Spot market 32

Imbalance market 16

11

EEX Spot market  34

Financial market  26

6

LPX Total  64

Of which

Trading participants  60

Designated brokers  4

8

Nord Pool Total  277 n/a

OMEL Total  41

Of which
Producers  5

Traders and tellers  7

Distribution companies  8

Commercialising firms  12

Qualified consumers  2

External buyers  7

5

UK Electricity Pool 104 27

UKPX 40 27

Note: n/a: not available.
Sources: APX, EEX, LPX, Nord Pool, OMEL, UK Electricity Pool, UKPX.

6.1.5 Share of the total market volume traded on standardised wholesale
markets

Apart from the number of participants, the liquidity of a power exchange depends on the
volume traded. For the illustration of this indicator, the share of the total market volume
traded on the standardised wholesale markets concentrates on the physical market—ie,
the sum of the volumes traded in the day-ahead and balancing markets (insofar as this
exists). There are three markets through which significant volumes are traded:

• the UK market, until the end of March 2001 through trade in the mandatory pool;
• the Spanish market, OMEL;
• the Nord Pool market.

Trade in the other markets is still marginal, but is increasing, as shown in Figures 6.1 and
6.2 below. Figure 6.1 shows the share of the total market volume traded on the APX, the
Nord Pool, the LPX and the EEX. Figure 6.2 shows the share of the total market volume
traded on OMEL.
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Figure 6.1: Share of the total market volume traded in European power exchanges

0

5

10

15

20

25

30

Jan-99 Jul-99 Jan-00 Jul-00 Jan-01

%

APX

Nord Pool

LPX
EEX

Notes: For APX, the volumes traded are relative to daily throughput on the system. Nord Pool data report its
own measure of the share traded, and the exact definition of this measure should be checked to ensure data
compatibility. For the two German exchanges, the share traded was computed using the total physical
volume traded relative to total electricity consumed.
Sources: APX, EEX, LPX, Nord Pool, UCTE.

Figure 6.2: Share of the total market volume traded in OMEL
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Notes: For OMEL, the volumes traded are relative to daily throughput in the system. There is a small share
of electricity in the Spanish market that is not traded via OMEL, but is traded through bilateral contracts. Only
a number of qualified consumers can access this bilateral market. Furthermore, electricity from renewable
and co-generation sources that are part of a special regime and are bought for fixed tariffs are also not
traded via the Pool.
Sources: OMEL, REE.
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Note that an indicator referring to the number of participants in the wholesale markets
that can set the system marginal price was initially included in the project. While this is
important for assessing the real market power exercised in the markets, a very detailed
case-by-case analysis is required to determine this question; the evaluation of this
indicator was therefore concluded to be beyond the remit of this study.

6.1.6 Average, minimum and maximum monthly prices
As the establishment of efficient electricity prices is one of the main objectives of the
liberalisation process, the evolution of wholesale prices in individual countries is an
important indicator to analyse the success of market reforms. Indicators of average,
maximum and minimum prices of power exchanges are illustrated in this sub-section.

Table 6.6 and Figure 6.3 show average monthly prices of the European power exchanges
and power pools. Table 6.7 and Figure 6.4 present the maximum and minimum spot
prices of a number of power exchanges where data were available. All price data are in
euros.

It should be highlighted that, as the prices reported are day-ahead prices, they only
provide the price of electricity to be delivered for short periods of time. In other words,
they reflect short-term characteristics of the market, and their relevance for long-term
developments is limited.

Table 6.6: Monthly average day-ahead prices (€/kWh)

January 1999 July 1999 January 2000 July 2000 January 2001

APX – 20.80 109.68 32.66 33.29

EEX – – – 15.45
(August 2000)

22.69

LPX – – – 14.62 22.97

Nord Pool 15.95 8.33 16.22 6.35 20.46

OMEL 14.31 26.48 31.75 29.08 21.61

UK Electricity Pool 56.66 37.46 39.98 28.88 29.95

Sources: APX, EEX, LPX, Nord Pool, OMEL, UK Electricity Pool.
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Figure 6.3: Average monthly prices of the power exchanges and power pools
(€/kWh)
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The indicator of average monthly prices does not reflect price variances—ie, the price
difference between peak, base and off-peak periods. Structural issues, such as the
technical characteristics of the production capacity, the inelasticity of demand, or market
power concerns, increase the volatility of day-ahead or spot prices. Market power
exercised by electricity producers is generally a problem during peak-load periods and
results in increases in short-term prices above ‘normal’ competitive levels. The average
minimum and maximum monthly prices provide a broader approach to price movements
by reflecting the monthly price variance.

Table 6.7: Maximum and minimum spot prices of the
standardised wholesale markets (€/kWh)

January 1999 July 1999 January 2000 July 2000 January 2001
Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

APX – – 27.69 13.51 310.6 25.93 43.05 25.02 124.4 13.03

EEX – – – – – – 32.36 9.97 37.12 14.61

LPX – – – – – – 18.67 11.09 30.17 12.64

Nord Pool n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

OMEL 27.54 5.23 38.47 15.12 47.48 9.41 51.54 12.85 50.49 0.01

UK
Electricity
Pool

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Note: n/a: not available.
Sources: APX, EEX, LPX, OMEL.
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Figure 6.4: Maximum and minimum monthly prices on the power exchanges and
power pools (€/kWh)
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Sources: APX, EEX, LPX, OMEL.

In an integrated single European market (ie, one without transmission constraints),
wholesale electricity prices should converge (allowing for transportation costs). The price
indicators presented lead to the conclusion that the current situation does not yet reflect
such a single market. The price differences in the different markets are due to various
factors. For example, in the Netherlands, the price spikes observed during the year 2000
were caused mainly by the ‘Protocol’, signed between the four central producers and the
distribution companies. This prohibited the former from selling their electricity in the
APX. As a result, the only electricity offered in the spot market originated from imports
and independent producers. Other factors that influence price movements are gas prices
affecting the use of gas-fired power plants and CHP, and the availability of
interconnection capacity.

The Nordic region has implemented a market-splitting congestion-management system.
In this system, the Nord Pool determines a single spot price for the whole region. This
price then varies between areas depending on congestion levels. Consumers located
downstream of a congestion will pay the highest price, while generators located upstream
of a congestion will be paid the lowest price. Table 6.8 and Figure 6.5 illustrate the
development of prices in the Nord Pool by reporting prices from the different regions. A
positive correlation exists between price difference and the level of congestion.
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Table 6.8: Nord Pool prices (€/kWh)

January 1999 July 1999 January 2000 July 2000 January 2001

Nord Pool system 15.95 8.33 16.22 6.35 20.46

Nord Pool ‘Oslo’ 16.09 6.6 15.28 5.94 20.47

Nord Pool ‘Sweden’ 15.68 9.72 18.69 7.91 20.47

Nord Pool ‘Finland’ 15.68 10.4 18.69 9.77 20.46

Nord Pool ‘DK-West’ – 12.46 17.79 10.28 20.64

Nord Pool ‘DK-East’ – – – – 22.85

Source: Nord Pool.

Figure 6.5: Average monthly prices of the different zones of the Nord Pool (€/kWh)
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6.1.7 Internationalisation
The share of foreign members in power exchanges and power pools gives an indication of
the international character of the standardised wholesale markets, and, more specifically,
the ease of entry into the market in question.

Table 6.9 summarises the information obtained for the indicator of foreign participation in
power exchanges. As some firms wish to remain anonymous, the identity of all the
members of the power exchanges and power pools could not be determined. Another
problem in developing this indicator is how to verify the country of origin of energy
companies. Obtaining full information is very time-consuming since in some cases stocks
are owned by a large number of companies and organisations from different countries.
Some power exchanges, such as the EEX, provide this information, but most do not.
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Table 6.9: Share of non-domestic members in wholesale markets

Wholesale market Share (%)

APX 69

EEX 38

LPX 52

Nord Pool 5

OMEL 43

UK Electricity Pool 10
UKPX n/a

Sources: APX, EEX, LPX, Nord Pool, OMEL, UK Electricity Pool.

Data problems have made it impossible to assess the second indicator of integration (ie,
the volume traded by foreign participants in the wholesale market). Data on exact
volumes traded are commercially confidential and are not provided by the wholesale
markets.

6.2 Balancing mechanisms

Indicators relevant to this area are presented in section 8, together with other indicators on
network activities.

6.3 Bilateral wholesale markets

Since the majority of volume traded in the European power market is still traded in
bilateral markets, power exchange prices alone do not accurately reflect the development
of electricity prices in Europe. Several indicators relating to bilateral wholesale markets
were identified in section 3.2. The trade of OTC contracts varies from country to country,
and provides another price for the short- and long-term electricity markets. In theory, the
spot prices of the power exchanges and the OTC should converge due to their
substitutability (although variations in contract structure and counterparty risk may ensure
continued differentials).

Information on the OTC markets is provided by a number of firms, including Platts, Dow
Jones and Petroleum Argus. Information collected through communication with a cross-
section of the market, and the reporting of this information, is on a voluntary basis. A
number of market participants are taken into account (eg, traders, producers, consumers
and brokers). In this report price information was obtained from Platts. Information on
volumes is not included due to the inaccuracy of the indicator. Volumes included in the
assessments are only trades that were reported by more than one source, and the reported
trades are smaller than the actual levels of electricity traded.

Table 6.10 and Figure 6.6 show historical price ranges from the OTC spot markets
obtained from Platts. Prices are in euros.
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Table 6.10: Average half-yearly base-load prices in OTC markets (€/kWh)

January
1999

July
1999

January
2000

July
2000

January
2001

June
2001

Austria
base – – – 17.29 25.25 22.45

peak – – – 20.39 30.55 31.27
France

base – – – – – 19.19

peak – – – – – –
Germany

base – – 20.24 15.05 21.41 19.12
peak – – 24.26 20.13 30.08 30.39

Netherlands
base – – 127.6 41.24 32.41 23.89

peak – – 173.27 49.71 43.44 29.85
Spain

(week-ahead) base – – – 27.90 22.48 34.12

(week-ahead) peak – – – 34.53 31.66 39.39
Switzerland

base – 12.95 21.01 17.26 25.5 21.71

peak – 15.33 24.31 22.37 30.86 29.97
UK

base – – – – – 28.77

peak – – – – – 36.42

Source: Platts.

Figure 6.6: Average monthly base-load OTC prices (€/kWh)
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Figure 6.7: Average monthly peak-load OTC prices (€/kWh)
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7. Presentation of Indicators: Supply Markets

7.1 Indicators describing supply market characteristics

7.1.1 Degree of market opening
The indicator referring to the share of eligible customers in a national market provides
evidence on how the electricity directive has been implemented in each country. The
indicator can vary between the minimum opening level determined by the directive,11 and
a maximum market opening of 100%.

The main data source used to monitor the indicators of market opening are European
Commission publications, particularly the annual ones concerning the state of
implementation of the electricity directive in European countries. In addition, the more
recent ‘Commission Staff Working Paper: Completing the Internal Energy Market’12 was
used to complete the information on the degree of market opening. Data on the degree of
market opening were available for all EU countries in 2000 and 2003. However, in
relation to the further openings of national markets, no data for the years after 2003 were
available for Greece, France and Portugal.

With regard to non-EU countries:

• the electricity market of Norway is 100% open;
• for Switzerland, no precise data on future steps of market opening are available at

present. Federal electricity market legislation was passed by the Swiss parliament
on December 15th 2000.

The shares of eligible customers and next steps planned for liberalisation are shown in
Table 7.1.

11 The minimum opening levels being 26% of national electricity demand in February 1999, 28% in February 2000, and
33% in February 2003.
12 SEC(2001) 438, March 12th 2001.
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Table 7.1: Degree of market opening in European electricity supply markets

 

Size of the national
electricity market in

1999 (TWh)
Share of eligible customers on
December 31st of each year (%)

Next steps
planned

 1998 1999 2000 2003

Austria 49.79 0 28 32 100

Belgium 74.51 0 0 35 50 100% in 2007

Denmark 32.07 5 5 90 100

Finland 74.20 100 100 100 100

France 374.71 0 20 30 35 not known

Germany 467.48 100 100 100 100

Greece 40.88 0 0 30 35 not known

Ireland 18.80 0 0 30 40 100% in 2005

Italy 261.03 0 0 35 70 not known
Luxembourg 5.51 0 40 40 56 75% in 2005

Netherlands 94.72 0 33 33 100

Portugal 36.12 13 25 30 35 not known

Spain 177.25 0 46 54 100

Sweden 125.34 100 100 100 100

UK 320.35 100 100 100 100

Norway 108.14  100 100 100 100

Switzerland 49.63 0 0 0  

Sources: European Commission (2000 and 2001) for the market opening indicators and for national
electricity consumption of EU countries and Norway; IEA (2000) for electricity consumption of Switzerland
(data for 1998); EDF annual report for the degree of market opening in 1999.

Figure 7.1 shows, respectively, the size (in TWh) of eligible and non-eligible markets in
European countries. The size of the eligible (non-eligible) market of a country is obtained
by multiplying the size of the national market by the share of eligible (non-eligible)
customers, expressed as a percentage of national electricity demand. The countries are
classified in order of market size.
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Figure 7.1: Size of eligible and non-eligible markets in Europe (market size in TWh)
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Source: ATOM, based on data in Table 7.1.

Different countries will adopt different timetables for market opening, and transition
periods of several years are often implemented before a market is completely open to
competition (in the UK, the transition process leading to complete liberalisation lasted
nine years). The indicator of planned liberalisation gives an impression of the speed with
which European countries are moving towards complete market opening.

Figure 7.2 indicates the degree of market opening in European countries at the end of
2000 and shows which countries are planning further market opening in the next few
years. The figure distinguishes between:

• market opening that had occurred by December 31st 2000; and
• market opening that will take place by the end of 2003.

In addition, the figure shows the shares of national markets that will still not be open to
competition after 2003. The national markets are classified by decreasing size of their
national markets (ie, the national electricity consumption in TWh).
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Figure 7.2: Next steps planned for electricity liberalisation
(annual electricity consumption, TWh, 1999)
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Sources: See Table 7.1.

7.1.2 Entry conditions—the existence of load profiles
The introduction of load profiles for residential customers is a pre-condition for effective
competition in the commercial and residential customer markets, as it facilitates the
switching process and limits transaction costs.

Data for the indicator relating to the existence of load profiles were collected through the
project-specific questionnaire. On September 25th 2001, 12 out of 17 countries to which
the relevant question was sent had replied (see Table 7.2)

Table 7.2: Existence of customer load profiling in European countries

Total number of countries covered by the
study

17

Number of countries that have replied to the
questionnaire

12 France, Belgium, Luxembourg,
Denmark, the UK, Italy, Sweden, the
Netherlands, Finland, Austria, Portugal
and Spain

Number of countries where there is load profiling
for residential customers

4 UK (Northern Ireland excluded),
Sweden, Finland and Belgium

Number of countries where there is no load
profiling

8 France, Denmark, the Netherlands,
Austria, Portugal, Spain, Italy, and
Northern Ireland

Number of countries that gave no response 1 Luxembourg

Number of countries where there is currently no
load profiling, but where it is planned

3 Denmark (planned for January 1st 2003),
Austria and the Netherlands (no
indication of a date)

Sources: Replies to project-specific questionnaire from energy ministries of France, Denmark, Italy, the UK,
Sweden, Netherlands, Finland, Luxembourg, Austria and Portugal; from national regulators of Belgium,
Denmark, Finland, Portugal and Spain.
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7.1.3 Market concentration
The opening up of supply markets to competition is expected to lead to an increase in the
number of suppliers in countries where there is traditionally a concentrated market. In
contrast, in those countries where there is traditionally a fragmented supply market,
organised at the municipal level, a consolidation of suppliers looking to achieve a certain
minimum size is expected.

No specific data-collection effort has been undertaken for the indicators describing the
supply market concentration, as both the EUROSTAT and the EURELECTRIC
questionnaires contained questions to this effect.

It should be noted at this point that a fundamental problem associated with the indicators
concerning the supply structure is that most electricity markets are characterised by strong
financial links among suppliers and between suppliers and electricity generators. In
countries where there is no unbundling, integrated utilities still prevail. As a consequence,
a sector with a seemingly satisfactory number of suppliers does not necessarily have
strong competitive potential. In order to take into account the actual concentration of the
electricity sectors, it would be necessary to analyse concentration data that relate to
industry groups with investment or ownership links, and the data used should refer to
consolidated group sales, rather than to isolated companies. Neither the EUROSTAT nor
the EURELECTRIC survey takes these aspects into account.

The main data source concerning the number of suppliers is the EURELECTRIC survey.
It should be noted that, in some countries, there is no official measurement of the number
of suppliers. Thus, countries where there is no official registration of electricity suppliers
(eg, Finland) could only give estimations of this figure.

Table 7.3 summarises the information on the indicators concerning the number of
suppliers in European electricity markets.
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Table 7.3: Number of electricity suppliers in European countries

Country Number of suppliers
for the year 1999 Comment

Austria 982 1998

Belgium 34

Denmark 82 West Denmark: three wholesale suppliers and 57 retail suppliers

East Denmark: one wholesale supplier and 21 retail suppliers

Finland  ~110

France 171 EDF + 170 non-nationalised suppliers1

Germany 900 Another source2 indicates the number of suppliers to be 1,200

Greece 1
Ireland 1

Italy 194

Luxembourg 13

Netherlands 15

Portugal 3

Spain  > 400

Sweden 150

UK 39

Norway 210

Switzerland n/a Switzerland was not included in the EURELECTRIC survey

Sources: EURELECTRIC, with the exception of: 1 European Commission DG TREN (2000), ‘The Internal
Market for Electricity, Implementation by the Member States—France’. 2 Reply to EUROSTAT survey.

Several methodological problems are associated with this indicator.

• It is difficult to identify precisely the main suppliers in a given national market.
There is uncertainty concerning the definition of ‘suppliers’ in the data collected,
as often no distinction between distribution and supply activities is made. In
addition, it is not clear whether the statistics from national electricity associations
all use the same definition of supply activities.

• The data on supply activities relate to single companies rather than to consolidated
groups which can distort figures for the concentration of the supply business (this
question will be examined in greater detail below).

• Even if there are many companies in a national market, this does not mean that the
market is organised on a competitive basis. For example, there may be regional
monopolies, a feature which cannot be easily shown in a market concentration
indicator.

• The indicator on concentration of the supply business gives no indication of the
degree of vertical integration in the electricity sector, nor of the degree of
dependency of suppliers on producers. Currently, it is not possible to produce an
indicator that would show the number of independent suppliers in a given national
market.

The indicator recording the total number of suppliers needs to be refined using data
referring to market shares of individual suppliers. This is because, even where there are
many suppliers, it might be that one major supplier dominates the market, with other
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suppliers holding only a marginal market share. Therefore, the total number of suppliers
should be analysed together with other market structure indicators. In the present case, the
market shares of the largest and three largest suppliers were chosen, see Table 7.4, which
also lists all suppliers with a supply market share above 5%.

The three indicators listed in Table 7.4 provide information on the characteristics of the
supply market structure by assessing market concentration. The market shares of the
largest and three largest suppliers provides evidence of the existence of dominant players,
and the listing of suppliers with at least 5% of market share provides information on the
size of competitors at the margin.

It should be noted that the evolution of national market structures will depend on
additional factors that should be considered for the proper interpretation of the indicators,
including:

• the minimal size necessary to be efficient in the commercialisation of electricity
services;

• national rules determining the extent of separation between distribution and supply
activities, and between gas and electricity industries;

• the pricing strategies of the incumbent suppliers.

It should also be noted that, in its current format, the indicator does not take into account
the sale of electricity through direct and indirect subsidiaries, because of the difficulty of
obtaining data.
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Table 7.4: Market shares in European electricity supply markets

Market share(s) (%) of Suppliers with 5%
market share or above

Source/comments

the largest
supplier

the three largest
suppliers

Belgium n/a n/a Electrabel EURELECTRIC

Denmark 17.74 31.53 NESA, Kobnhavns Energi,
SEAS

EUROSTAT

Germany 14.30 n/a RWE Energie AG EURELECTRIC

Greece 100 100 Dmossia Epichirissi
Electrismou

EURELECTRIC

Spain 43.20 93.30 Endesa, Iberdrola, Unión
Fenosa

EURELECTRIC

France 95.50 n/a EDF European Commission DG
TREN, ‘The Internal Market
for Electricity,
Implementation by the
Member States—France’.

Ireland 100 1001 ESB EURELECTRIC

Italy 93 n/a ENEL EURELECTRIC

Luxembourg 64 100 Cegedel, Sotel EURELECTRIC

Netherlands 35 80 Essent, Nuon, Eneco EURELECTRIC
Austria 19.5 41.7 Wienstrom, EVN, Verbund EURELECTRIC

Portugal 90 n/a EDP Distribuçao EURELECTRIC

Finland n/a n/a n/a EURELECTRIC

Sweden n/a n/a Vattenfall, Sydkraft, Birka EURELECTRIC

UK 13 37 Scottish & Southern
Energy, TXU Europe,
Powergen

EURELECTRIC

Norway 6.30 n/a Oslo Energi,
Bergenshavoens Komm.,
Kraftslskap (BKK)

EURELECTRIC

Switzerland n/a n/a Country not surveyed by
EURELECTRIC

Notes: n/a not available 1 These figures were correct at the time of the EURELECTRIC survey. There are
now more than three suppliers in the eligible market.

Simple market concentration data for European electricity supply markets are graphed in
Figure 7.3. Countries are classified in order of decreasing market concentration (market
share of the largest supplier).

Because the concentration indicators are based on non-consolidated, direct market shares,
not taking into account indirect shareholdings, the concentration indicators for some
countries (for example, Germany) are relatively low.
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Figure 7.3: Market concentration (%) in the supply business
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Notes: Data incomplete or not available for the three largest suppliers of France, Italy, Portugal, Germany
and Norway, and for the largest and three largest suppliers of Belgium, Finland, Sweden and Switzerland.
Source: See Table 7.4.

Because the data on concentration in the supply business relate to isolated suppliers rather
than groups, this indicator might be expected to show wide differences between countries.
In countries where the incumbent supplier is (or until recently was) a large state-owned
monopoly, the market share of the largest supplier will be close to 100%. Where, prior to
liberalisation, the market was not dominated by a monopoly and where fragmented
market structures prevailed, consolidation has often taken place as a reaction to
liberalisation. This can lead to a small number of companies dominating the supply
market, although this domination often takes the form of stakeholdings in smaller
suppliers. While the direct market share of the dominant supplier remains small, its
indirect market share in the supply market can be large. In an extreme case, a company
could be strongly present in the supply business, but only indirectly (this is, for example,
the situation for certain German utilities).

The German case can be taken as an example of the consolidation data problem. The
example of electricity supply in Germany shows that, if consolidated data are used, a
different picture is obtained of the structure of supply activities than when data on single
companies are used. According to the EUROSTAT and EURELECTRIC surveys, which
relate to single companies, the only supplier in 1999 with a market share of 5% or above
was RWE, with an estimated market share of about 14%. In the following analysis, the
market share of RWE Group is analysed, and then the market share of the E.ON Group.

The total electricity supplied in Germany by public utilities (‘öffentliche Versorgung’)
amounts to 457,880 GWh.
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Estimation of RWE Group’s market share

Table 7.5: External electricity sales volume of RWE (GWh)

Energy division 1999/2000

Private and commercial 32,378

Business 27,764

Key accounts 102,197

Industry 42,437

Utilities 57,211

Trade and services 2,549
Electricity trading 8,232
Total 170,571

Source: RWE annual report, 1999/2000.

Table 7.6: RWE stakes in the capital of regional electricity suppliers

Regional supplier RWE or
RWE Energie

stake (%)

Electricity
sales to end-
customers

(GWh, 1999)3

Total
electricity

sales
(GWh, 1999)3

Envia Energie Sachsen Brandenburg AG, Chemnitz 631 9.508 12.890

Koblenzer Elektrizitätswerk und Verkehrs AG, Koblenz 571 2,012 2,066

Kraftwerk Altwürttemberg AG, Ludwigsburg 801 1,379 1,661

Lech-Elektrizitätswerke AG, Augsburg 901 6,204 9,218

Main-Kraftwerke AG, Frankfurt/Main 721 3,327 4,308

Niederrheinische Versorgung und Verkehr AG 501 1,581 2,037

Elektromark Kommunales Elektrizitätswerk Mark AG 101 2,479 4,357

VSE AG 411 1,044 4,480

OIE AG 1002 467 467

Pfalzwerke AG 272 2,802 7,197

Elektrizitätswerk Rheinhessen AG 502 1,628 1,712
Kraftversorgung Rhein-Wied AG 702 786 1,009

Überlandwerk Gross-Gerau GmbH 502 906 950

Notes: This table includes stakes held by former RWE, RWE Energie (100% owned by RWE) and VEW
Energie. VEW Energie holds only one stake in a regional company (10% of the capital of Elektromark
Kommunales Elektrizitätswerk Mark AG).
Sources: 1 RWE annual report 1999/2000;2 Commerzbank (2000), ‘Wer Gehört zu Wem,
Beteiligungsverhältnisse in Deutschland’, 20th edition; 3 Arbeitsgemeinschaft regionaler Energieversorgungs-
Unternehmen (ARE.eV) (2000), ‘Tätigkeitsbericht der ARE 1998–1999’, Hannover, April; and (2001),
‘Regionale Energieversorgung in Zahlen 1999’, April.

The German regional electricity companies represent one-third of electricity sales to end-
customers (150,689 GWh for 1999). The regional companies totally or partially
controlled by RWE represent 34,123 GWh of direct sales to end-customers (23% of all
regional companies) and 52,352 GWh of total sales (24% of all regional companies).
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Table 7.7: Estimation of RWE’s market share in the supply market

%

RWE’s direct sales to

private and commercial customers 7.07

business customers 6.06

industrial customers 9.27

Direct sales of regional companies controlled by RWE and VEW 7.45

Notes: These figures do not include the electricity sales of former VEW, which is now part of RWE Group,
and do not include the supply activities of RWE-owned municipal utilities.

As a result, therefore, the market share of RWE Group (former VEW and RWE-owned
municipal utilities excluded) is about 30% of the national market, and not 14.3%, as
stated in the EURELECTRIC data. If VEW and the municipal utilities are included, this
market share would be even higher.

Estimation of E.ON Group’s market share
E.ON sells electricity to only a few large industrial customers, but it also owns shares in
many regional suppliers.

Table 7.8: Electricity sales of E.ON Energie in 2000 and 1999 (GWh)

2000 1999

Electricity sales to:

tariff customers (mainly commercial and residential customers) 31,301 29,485

special-rate customers (mainly industrial customers) 52,555 49,988
regional and municipal utilities 117,472 99,254

traders 9,724 4,902
Total 211,052 183,629

Source: E.ON Geschäftsbericht 2000.
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Table 7.9: E.ON stakes in regional electricity suppliers

Regional supplier E.ON stake (%) Electricity sales
to end-customers

(GWh, 1999)1

Total electricity
sales

(GWh, 1999)1

e.dis Energie Nord AG 70.02 10,386 11,862

EVO Energiversorgung Oberfranken AG 90.72 3,248 7,401

Isar-Amperwerke AG 98.52 7,164 11,346

OBAG AG 97.62 8,070 12,253

Schleswag AG 65.32 6,551 9,288

TEAG Thüringer Energie AG 74.92 5,114 8,138

Avacon AG 54.32 8,584 14,392
EWE AG 27.43 10,442 12,983

PESAG AG 54.73 2,193 2,256

Energie-AG Mitteldeutschland 46.02 7,195 9,771

Überlandwerk Unterfranken AG 54.42 1,820 4,414

Stromversorgung Osthannover GmbH Avacon holds 263 746 838

Landelektrizität GmbH PREVAG holds 88.93* 479 963

Fränkisches Überlandwerk AG Thüga holds 61.23** 2,296 4,543

Notes: This table includes stakes held by former Bayernwerk and Preussen Elektra. * PREVAG is owned by
Contigas (25%) and by former Preussen Elektra (25%). In turn, Contigas is owned by former Bayernwerk
(98.5%). ** Thüga is owned by former Preussen Elektra (56.47%).
Sources: 1 ARE.eV (2000), ‘Regionale Energieversorgung in Zahlen 1989–1999’, Hannover, April and
(2001), ‘Regionale Energieversorgung in Zahlen 1999’, April; 2 E.ON annual report 2000; 3 Commerzbank
(2000), ‘Wer Gehört zu Wem, Beteiligungsverhältnisse in Deutschland’, 20th edition.

The German regional electricity companies represent one-third of electricity sales to end-
customers (150,689 GWh for 1999). The regional companies totally or partially
controlled by E.ON represent 74,288 GWh of direct sales to end-customers (49% of all
regional companies) and 110,448 GWh of total sales (51% of all regional companies).

Table 7.10: Estimation of E.ON’s market share in the supply market (1999)

% of total electricity sales in Germany

Direct sales to industrial customers 11

Direct sales to tariff customers 6

Direct sales of regional companies controlled by E.ON 16

The market share of E.ON is therefore 32% of the national market. These figures do not
include the supply activities of E.ON-owned municipal utilities.

As a conclusion of the above analysis of consolidated market shares, it is recommended
that DG TREN and EUROSTAT make continual efforts to obtain consolidated figures for
analysing the supply markets.

7.1.4 Share of foreign suppliers in eligible markets
This indicator aims to record the progressive emergence of a European electricity market
with free entry of suppliers in all markets, regardless of their nationality. The two relevant
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indicators show respectively the number of eligible customers provided for by non-
national suppliers, and the market share in terms of volumes of non-national suppliers.

However, these indicators do not take another important expression of internationalisation
into account: the emergence of multinational alliances, as well as foreign participation in
national operators, varying from minor participation to controlling stakes.

Data for the indicator relating to eligible customers provided for by non-domestic
suppliers were collected through the project-specific questionnaire. On September 25th
2001, ten of 17 countries had replied (see Table 7.11).

Table 7.11: Foreign participation in supply markets

Total number of countries covered by the
study

17

Number of countries that have replied to the
questionnaire

10 France, Luxembourg, Denmark, UK, Sweden, the
Netherlands, Finland, Austria, Portugal, Germany

Number of countries where the data are not
available

4 Denmark, the Netherlands, Austria, Germany

Number of countries that gave no response 2 Luxembourg, Portugal

Number of countries that consider that this
indicator is not relevant or that it is impossible to
answer

2 Sweden, Finland (the Finnish electricity
association indicated the rate of imports in
domestic consumption)

Number of countries that gave indications on
foreign market penetration

2 UK (in the domestic market, overseas
conglomerates have a 37% market share—based
on customer numbers as at February 2001)

France:

• share of customers supplied by non-
domestic suppliers: 0% (1998), 2% (1999),
5% (2000);

• market share of non-domestic suppliers: 0%
(1998 and 1999), 1% (2000). Most of the
contracts signed with foreign suppliers
started in November 2000. These contracts
represent an annual consumption of 8 TWh,
which is 7% of the eligible market.

Sources: Replies to project-specific questionnaires from energy ministries of France, Denmark, the UK,
Sweden, the Netherlands, Finland, Luxembourg, Austria, and Portugal; and from the customers’ association
of Germany.

It is difficult to evaluate this type of indicator because of the absence of official recording
of such data. Another problem results from the ‘regionalisation’ of electricity markets at
supra-national level. In the Nordic countries, for example, the concept of market share of
non-domestic suppliers no longer seems relevant, as indicated by the energy ministries of
Sweden and Finland, for two reasons:

• many suppliers have mixed Nordic/European ownership, making it difficult to
distinguish clearly national from foreign suppliers; and

• electricity trades take place in regional Nordic markets.

Given these complications, a simple indicator, such as the percentage of electricity
imports in the consumption of every European country, should not be disregarded because
of its simplicity.
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7.1.5 Internationalisation of companies
The indicator measuring the internationalisation of companies looks at the expansion in
Europe of the ten largest suppliers. This expansion is expressed in terms of sales realised
outside the country of origin of the supplier. This indicator will provide a further
indication of the development of the European single market, but it is dependent on data
published by the companies on their activities in other countries.

Annual reports of suppliers constitute the main data source for analysing the
internationalisation of companies. However, most of these give no indication of the inter-
European (or even international) sales of the companies, and no progress on this indicator
could be made.

An alternative method for analysing the internationalisation or ‘Europeanisation’ of
supply activities would be to choose a set of suppliers in Europe (for example, the ten
largest European suppliers, and at least one supplier in every country), to list the non-
domestic participations in supply activities, and to evaluate the volume supplied by these
companies. Two main difficulties are associated with this:

• how to choose the owners to be examined for each country (largest supplier?
largest company?); and

• the incompleteness of annual reports regarding holdings in other companies (some
annual reports indicate only a few stakes, resulting in bias in the indicator).

7.2 Indicators of customer impacts of supply market competition

The principal impacts of liberalisation on end-customers comprise, on the one hand, the
newly acquired freedom to choose electricity supply conditions, and, on the other, the
impact of competition on the cost and quality of service. Similar to other competitive
goods and services markets, suppliers can negotiate different contract modalities with
end-customers (eg, customising the length of contract, its flexibility, whether
interruptibility clauses are included, etc).

Moreover, because of over-capacities observed in a large number of European countries
and efficiency gains expected as a consequence of market opening, a decrease in
electricity prices for the majority of customers is foreseen in most European countries.
Price decreases should be evident both in wholesale prices, reflecting the new competitive
environment in generation markets, and in the network component of end prices, where
regulatory constraints will provide incentives for lower costs.

However, the abolition of public subsidy programmes and internal cross-subsidies in
place before liberalisation can lead to an increase in electricity prices for certain customer
groups. In addition, the experience of the first European liberalisation programmes at the
beginning of the past decade has shown that the fall in wholesale prices can take
considerable time (and regulatory encouragement) to feed through to low-volume
customers.

Finally, the fall in the cost of electricity services should not be accompanied by a
reduction in service quality. Regulatory constraints can be introduced to ensure that
efficiency gains are not achieved by means of lower quality, and the experience in the
pioneer liberalisation countries has shown that competition in supply markets often gives
rise to increased service quality.
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The expected impacts of liberalisation on end-customers are measured in two groups of
indicators: the first looks at customer switching and contract renegotiations as expression
of the freedom to choose supplier; the second examines the evolution of prices and
quality of service standards.

7.2.1 Customer switching and contract renegotiations
The freedom of choice offered to electricity customers through the introduction of
competition into supply markets is measured in an indirect manner via customer-
switching numbers and the renegotiation of existing contracts.

Customer-switching numbers should make a distinction between different customer
groups to reflect different switching conditions—for instance, for industrial and
residential customers. For each of the customer categories, the indicators should express
the percentage of customers that have switched, both in terms of customer numbers and in
terms of volume of supplies.

No specific data-collection effort has been undertaken for the indicators tracking
industrial and residential customer switching, as both the EUROSTAT and the
EURELECTRIC questionnaires contained questions to this, or similar, effect.

The responses to the studies show problems of data availability in most countries. In
addition, where collected, the data on customer switching are based on very wide
definitions, so that it is currently impossible to build a unique indicator which would
allow a comparison between European countries.

Building an indicator of that type would require a homogeneous data-collection process in
all European countries, which would distinguish between:

• customer switching by industrial customers and by domestic customers (one
option would be to analyse separately customers buying their electricity from
different levels of the network); and

• customer switching measured by number of customers and in terms of
consumption in kWh.

Table 7.12 below summarises the information available for the indicator of industrial and
residential customer switching.



|O|X|E|R|A|                                                                   Electricity Liberalisation Indicators in Europe

                                                                  115                                                                        

Table 7.12: Customer switching in European electricity markets

Country EUROSTAT EURELECTRIC

Belgium There was no customer switching from one
wholesaler to another in 1999.

n/a

Denmark n/a Between 65 and 110 customers

Germany For autumn 2000, VDEW gives the following
switching rates: domestic (2.1%), small
business customers (fewer than 50
employees) (3.6%), large customers (n/a).
According to VDEW, it would be necessary to
distinguish the customers buying their
electricity from different network levels (THT,
high, medium, low voltage).

2% of households and 3.6% of small
business customers.

Greece No reply to EUROSTAT questionnaire. No switching

Spain 500 customers switched
(5% of eligible customers).

n/a

France In 1999, four customers switched supplier
(represented 97,6 GWh).

n/a

Ireland No response given to this question. No switching

Italy No response given to this question. n/a

Luxembourg No switching No switching

Netherlands No data available. Unknown
Austria No data available. No official measurement

Portugal No switching No switching

Finland 2% of end-customers bought electricity on
competitive terms.

2–3% of 2.9m users

Sweden No response given to this question. Approximately 5%

UK 1.5m transfers by end of 1999 (of a total of
25m customers).

20% of customers with a maximum demand
below 100 kW in 1999/2000.

Norway 20,000 industrial customers and 123,800
residential customers switched in 1999.

7–8%

Switzerland Not questioned by EUROSTAT. Not questioned by EURELECTRIC.

For industrial customers, the indicators have been complemented by a measure of
contracts renegotiated between customers and suppliers. This acknowledges the
importance of contract renegotiations that have been made possible by supply
competition. Such an indicator is measured in terms of number of contracts and supply
volumes represented by the contracts.

With regard to contract renegotiations, the data source used for this indicator is the
project-specific questionnaire. Up to September 25th 2001, one reply concerning that
question had been received from Germany, an indication that these data are commercially
sensitive. The German customers’ association, VIK, gives estimations of the share of
contracts renegotiated with incumbent suppliers for 1998 (30%), 1999 (60%) and 2000
(90%).

7.2.2 Evolution of retail prices and price ratio households to industrials
The evolution of retail prices is one of the central aspects observed in the wake of
liberalisation. However, in order to take the diversity of customer groups and contract
types into account, a series of indicators has to be established.
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EUROSTAT data were used to analyse retail prices and their evolution between 1990 and
2000. The analysis of retail prices distinguishes six customer groups:

• two types of industrial customers (customers with an annual consumption of 10
GWh, and those with an annual consumption of 2 GWh);

• one type of business customer (customers with an annual consumption of 50
MWh); and

• three types of domestic customers (with annual consumption of, respectively,
7,500 kWh, 3,500 kWh and 1,200 kWh).

Price data are available for all EU countries plus Norway. All price indicators presented
here are prices in Euro without taxes (ie, VAT and other taxes). No price data on
Switzerland are currently available. The price data used for analysing consumer prices
were chosen as follows:

• where a national price is available, this is used in the analysis. This is the case for
Belgium, Denmark, Italy, Luxembourg, Finland, Sweden and Norway. For the
UK, a national price is available only since January 1999. From 1990 to July
1998, the price that was taken instead for the UK is the price from London;

• where no national price is available, the city or region chosen is the capital or a
large economic centre: Athens (Greece), Madrid (Spain), Paris (France), Dublin
(Ireland), Rotterdam (the Netherlands), Lisbon (Portugal), London (the UK).
Germany is a special case; because of price fluctuations at many locations, a
special price indicator was calculated. The price used here is a non-compounded
mean of the prices of four locations in Germany (Hamburg, München, Düsseldorf
and Leipzig).

The three customer profiles used for industrial and commercial customers are the Eurostat
categories: Ib, Ie and If.

• Ib represents small industrial or commercial customers, consuming 50 MWh per
year. Such customers are eligible to choose supplier only in countries with 100%
market opening. (In the UK, this customer group has only been able to choose
supplier since 1999, at the same time as domestic customers became eligible).

• Ie represents medium industrial customers, consuming 2 GWh per year. In 2000,
this customer group was eligible to choose supplier only in countries that had gone
beyond the minimum requirements of the EU electricity directive.

• If represents large industrial customers, consuming 10 GWh per year. In 2000,
this customer group was eligible to choose supplier in most European countries,
with the notable exception of France.

For residential customer categories, the three profiles retained are the Eurostat categories
Db, Dc and Dd:
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• Db represents small domestic customers with annual consumption of 1,200 kWh.
This customer group is eligible to choose supplier only in countries with 100%
market opening. The Db customer category is widely represented in southern
European countries (Portugal, Spain, Italy, and Greece), and among elderly or
isolated households.

• Dc represents medium domestic customers with annual consumption of
3,500 kWh, most frequently found in two-person households. This customer group
is eligible to choose supplier only in countries with 100% market opening. In
many European countries, the Dc customer category represents the average
household consumption. It should, however, be noted that, in Nordic countries,
this category represents very small customers indeed. For example, a Swedish
customer consumes on average 2–3 times more electricity than a German or
French customer, and, in Norway, average consumption per head is even 5–6
times higher.

• Dd represents medium to large domestic customers with annual consumption of
7,500 kWh, most frequently found in four- to five-person households. Again it
should be noted that this category only represents a relatively small residential
customer in the European Nordic countries.

The data collected for this study are presented in Tables 7.13 to 7.18. In addition, figures
7.4 to 7.9 graph the evolution of electricity prices in Europe, for each of the six customer
types. The price figures show the levels of electricity prices in European countries for the
years 1990, 1995, 1998, 1999 and 2000 as at January and July. Three curves show
respectively the evolution of the maximum and minimum price within the EU and the EU
average price. (Norway is not included in the set of countries used to calculate the
average price.)
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Table 7.13: Prices (€/kWh) without taxes for industrial customers consuming
10 GWh/year and eligibility (indicated by shaded areas)

1990 1995 1998 1999 2000

Year January July January July January July January July

Belgium 0.0664 0.0735 0.0741 0.0685 0.0695 0.0677 0.0675 0.0673 0.0700

Denmark 0.0472 0.0421 0.0434 0.0498 0.0483 0.0470 0.0460 n/a n/a

Germany1 0.0848 0.0920 0.0918 0.0780 0.0777 0.0751 0.0781 0.0551 0.0636

Greece 0.0652 0.0567 0.0585 0.0587 0.0558 0.0584 0.0582 0.0571 0.0561

Spain 0.0778 0.0685 0.0700 0.0580 0.0580 0.0584 0.0584 0.0596 0.0596

France 0.0581 0.0650 0.0650 0.0596 0.0578 0.0581 0.0565 0.0565 0.0546

Ireland 0.0609 0.0588 0.0571 0.0618 0.0620 0.0618 0.0618 0.0618 0.0618

Italy 0.0719 0.0634 0.0600 0.0715 0.0663 0.0651 0.0660 0.0697 0.0785

Luxembourg 0.0569 0.0586 0.0598 0.0563 0.0564 0.0575 0.0568 0.0542 0.0523

Netherlands 0.0615 0.0607 0.0617 0.0594 0.0595 0.0593 0.0590 n/a n/a

Austria n/a 0.0770 0.0784 0.0720 0.0717 0.0723 n/a n/a n/a

Portugal 0.0700 0.0800 0.0798 0.0713 0.0713 0.0647 0.0647 0.0643 0.0643

Finland  n/a 0.0444 0.0452 0.0404 0.0410 0.0382 0.0374 0.0373 0.0371

Sweden  n/a n/a n/a 0.0376 0.0342 0.0317 0.0317 0.0319 0.0334

UK 0.0631 0.0569 0.0523 0.0571 0.0529 0.0577 0.0508 0.0600 0.0624

Norway  n/a 0.0318 0.0295 0.0317 0.0306 0.0295 0.0295 0.0305 0.0277

Note: 1 The seeming discontinuity in the series for Germany is caused by the exceptionally low prices for the
city of Düsseldorf for January 2000 reported by Eurostat. The price index for Germany is calculated as a
mean of the prices for Hamburg, Düsseldorf, München and Leipzig.
Source: EUROSTAT.

Figure 7.4: Prices for industrial customers consuming 10 GWh/year
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Table 7.14: Prices (€/kWh) without taxes for industrial customers consuming
2 GWh/year and eligibility (indicated by shaded areas)

1990 1995 1998 1999 2000

Year January July January July January July January July

Belgium 0.0694 0.0776 0.0781 0.0745 0.0756 0.0739 0.0736 0.0734 0.0761

Denmark 0.0475 0.0431 0.0442 0.0513 0.0497 0.0484 0.0471 0.0503 0.0496

Germany1 0.0875 0.0962 0.0968 0.0810 0.0810 0.0788 0.0805 0.0575 0.0674

Greece 0.0652 0.0567 0.0585 0.0587 0.0558 0.0584 0.0582 0.0571 0.0561

Spain 0.0829 0.0731 0.0747 0.0620 0.0620 0.0624 0.0624 0.0636 0.0636

France 0.0581 0.0650 0.0650 0.0596 0.0578 0.0581 0.0565 0.0565 0.0546

Ireland 0.0652 0.0629 0.0611 0.0662 0.0664 0.0662 0.0662 0.0662 0.0662

Italy 0.0737 0.0634 0.0600 0.0715 0.0663 0.0651 0.0660 0.0697 0.0785

Luxembourg 0.0733 0.0765 0.0749 0.0725 0.0726 0.0736 0.0730 0.0709 0.0695

Netherlands 0.0663 0.0699 0.0711 0.0611 0.0613 0.0611 0.0608 0.0502 n/a

Austria  n/a 0.0807 0.0822 0.0757 0.0758 0.0764 0.0750 n/a n/a

Portugal 0.0699 0.0800 0.0798 0.0713 0.0713 0.0647 0.0647 0.0643 0.0643

Finland  n/a 0.0449 0.0464 0.0401 0.0414 0.0388 0.0382 0.0376 0.0375

Sweden  n/a n/a n/a 0.0393 0.0368 0.0348 0.0351 0.0374 0.0388

UK 0.0634 0.0600 0.0532 0.0628 0.0577 0.0620 0.0592 0.0664 0.0701

Norway  n/a 0.0348 0.0325 0.0376 0.0359 0.0346 0.0340 0.0355 0.0316

Note: 1 The seeming discontinuity in the series for Germany is caused by the exceptionally low prices for the
city of Düsseldorf for January 2000 reported by Eurostat. The price index for Germany is calculated as a
mean of the prices for Hamburg, Düsseldorf, München and Leipzig.
Source: EUROSTAT.

Figure 7.5: Prices for industrial customers consuming 2 GWh/year
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Table 7.15: Prices (€/kWh) without taxes for business customers consuming
50 MWh/year and eligibility (indicated by shaded areas)

1990 1995 1998 1999 2000

Year January July January July January July January July

Belgium 0.1272 0.1468 0.1491 0.1479 0.1494 0.1484 0.1479 0.1430 0.1464

Denmark 0.0592 0.0478 0.0493 0.0536 0.0521 0.0527 0.0523 0.0556 0.0554

Germany1 0.1592 0.1746 0.1772 0.1554 0.1559 0.1559 0.1615 0.1472 0.1338

Greece 0.0913 0.0834 0.0860 0.0863 0.0820 0.0858 0.0856 0.0839 0.0825

Spain 0.1204 0.1176 0.1201 0.1001 0.1001 0.0977 0.0977 0.0977 0.0977

France 0.0931 0.1014 0.1008 0.0915 0.0885 0.0891 0.0869 0.0869 0.0852

Ireland 0.1302 0.1257 0.1221 0.1264 0.1268 0.1263 0.1263 0.1263 0.1263

Italy 0.1257 0.1099 0.1029 0.1190 0.1137 0.1135 0.1145 0.1189 0.1277

Luxembourg 0.1367 0.1438 0.1409 0.1364 0.1366 0.1385 0.1373 0.1334 0.1307

Netherlands 0.1286 0.1023 0.1041 0.1004 0.1007 0.1011 0.1011 0.0832 n/a

Austria n/a 0.1719 0.1751 0.1606 0.1609 0.1623 0.1623 0.1567 0.1264

Portugal 0.1087 0.1274 0.1272 0.1152 0.1152 0.1045 0.1045 0.1039 0.1039

Finland n/a 0.0610 0.0641 0.0579 0.0590 0.0557 0.0552 0.0547 0.0544

Sweden n/a n/a n/a 0.0689 0.0671 0.0629 0.0587 0.0557 0.0532

UK 0.0874 0.0932 0.0861 0.1077 0.1039 0.1004 0.1075 0.1136 0.1148

Norway n/a 0.0604 0.0584 0.0506 0.0499 0.0485 0.0486 0.0503 0.0459

Note: 1 The seeming discontinuity in the series for Germany is caused by the exceptionally low prices for the
city of Düsseldorf for January 2000 reported by Eurostat. The price index for Germany is calculated as a
mean of the prices for Hamburg, Düsseldorf, München and Leipzig.
Source: EUROSTAT.

Figure 7.6: Prices for business customers consuming 50 MWh/year

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0 1 2 3 4 5 6

Pr
ic

e 
w

ith
ou

t t
ax

 (E
ur

o/
kW

h)

MIN

EU

MAX

1990 1995 1998 1999 DE

DE

LU
IE

NL
BE IT

ES

PT

FR
GR

UK

DK

DE

AT

BE

LU

PT

IE

ES

IT

NL, FR

UK

GR

FI, NO

DK

AT

DE
BE

LU

IE

IT

UK

PT

ES

FR

GR, NL

SE, DK, FI

NO

AT

DE

BE

LU

IE

IT
PT

UK

NL, ES

FR

GR

SE

FI
DK

NO

AT

DE

BE

LU

IE

IT

PT NL, UK

ES

FR
GR

SE

FI DK

NO

Notes: Data not available for 1990 Austria, Finland, Sweden, Norway; 1995 Sweden. EU = European
weighted average price (Norway not included).
Source: EUROSTAT.



|O|X|E|R|A|                                                                   Electricity Liberalisation Indicators in Europe

                                                                  121                                                                        

Table 7.16: Prices (€/kWh) without taxes for domestic customers consuming
7.5 MWh/year and eligibility (indicated by shaded areas)

1990 1995 1998 1999 2000

Year January July January July January July January July

Belgium 0.0983 0.1110 0.1123 0.1081 0.1091 0.1077 0.1072 0.1077 0.1093

Denmark 0.0610 0.0528 0.0544 0.0586 0.0577 0.0582 0.0579 0.0616 0.0614

Germany1 0.0982 0.1233 0.1257 0.1244 0.1246 0.1268 0.1337 0.1052 0.1061

Greece 0.0683 0.0673 0.0801 0.0706 0.0670 0.0702 0.0699 0.0635 0.0625

Spain 0.0926 0.0970 0.0991 0.0868 0.0868 0.0852 0.0839 0.0821 0.0821

France 0.0874 0.0969 0.0975 0.0929 0.0911 0.0917 0.0896 0.0896 0.0883

Ireland 0.0779 0.0716 0.0696 0.0637 0.0767 0.0764 0.0764 0.0764 0.0764

Italy 0.1191 0.1367 0.1290 0.1525 0.1420 0.1435 0.1442 0.1371 0.1473

Luxembourg 0.0933 0.1033 0.1057 0.1029 0.1032 0.1045 0.1041 0.1024 0.1016

Netherlands 0.0782 0.0869 0.0884 0.0848 0.0851 0.0854 0.0648 0.0873 n/a

Austria  n/a n/a n/a 0.0986 0.0980 0.0988 0.0988 0.0957 0.0959

Portugal 0.0858 0.1116 0.1114 0.1111 0.1111 0.1067 0.1067 0.1061 0.1061

Finland  n/a 0.0602 0.0635 0.0603 0.0604 0.0547 0.0545 0.0542 0.0541

Sweden  n/a n/a n/a 0.0685 0.0676 0.0628 0.0600 0.0581 0.0606

UK 0.0784 0.0869 0.0798 0.0925 0.0902 0.0857 0.0909 0.0965 0.0933

Norway  n/a 0.0510 0.0504 0.0705 0.0528 0.0544 0.0487 0.0514 0.0453

Note: 1 The seeming discontinuity in the series for Germany is caused by the exceptionally low prices for the
city of Düsseldorf for January 2000 reported by Eurostat. The price index for Germany is calculated as a
mean of the prices for Hamburg, Düsseldorf, München and Leipzig.
Source: EUROSTAT.

Figure 7.7: Prices for domestic customers consuming 7.5 MWh/year
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Table 7.17: Prices (€/kWh) without taxes for domestic customers consuming
3.5 MWh/year and eligibility (indicated by shaded areas)

1990 1995 1998 1999 2000

Year January July January July January July January July

Belgium 0.1082 0.1230 0.1247 0.1186 0.1195 0.1182 0.1177 0.1171 0.1168

Denmark 0.0689 0.0606 0.0624 0.0674 0.0670 0.0679 0.0676 0.0716 0.0715

Germany1 0.1165 0.1330 0.1355 0.1323 0.1326 0.1349 0.1419 0.1180 0.1202

Greece 0.0659 0.0647 0.0624 0.0627 0.0596 0.0623 0.0621 0.0564 0.0554

Spain 0.1006 0.1057 0.1079 0.0946 0.0946 0.0929 0.0914 0.0895 0.0895

France 0.0922 0.1005 0.1011 0.0961 0.0940 0.0946 0.0926 0.0926 0.0912

Ireland 0.0798 0.0734 0.0713 0.0796 0.0798 0.0795 0.0795 0.0795 0.0795

Italy 0.1285 0.1508 0.1419 0.1669 0.1564 0.1581 0.1588 0.1511 0.1613

Luxembourg 0.0958 0.1066 0.1091 0.1060 0.1063 0.1076 0.1072 0.1056 0.1048

Netherlands 0.0853 0.0933 0.0949 0.0908 0.0909 0.0913 0.0737 0.0941 n/a

Austria  n/a n/a n/a 0.0969 0.0970 0.0979 0.0979 0.0949 0.0952

Portugal 0.0963 0.1257 0.1255 0.1251 0.1251 0.1202 0.1202 0.1195 0.1195

Finland  n/a 0.0702 0.0740 0.0705 0.0710 0.0655 0.0646 0.0644 0.0643

Sweden  n/a n/a n/a 0.0675 0.0701 0.0653 0.0622 0.0636 0.0652

UK 0.0862 0.0963 0.0878 0.1033 0.1006 0.0955 0.0996 0.1059 0.1026

Norway  n/a 0.0660 0.0652 0.0929 0.0736 0.0768 0.0689 0.0720 0.0656

Note: 1 The seeming discontinuity in the series for Germany is caused by the exceptionally low prices for the
city of Düsseldorf for January 2000 reported by Eurostat. The price index for Germany is calculated as a
mean of the prices for Hamburg, Düsseldorf, München and Leipzig.
Source: EUROSTAT.

Figure 7.8: Prices for domestic customers consuming 3.5 MWh/year
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Table 7.18: Prices (€/kWh) without taxes for domestic customers consuming
1.2 MWh/year and eligibility (indicated by shaded areas)

1990 1995 1998 1999 2000

Year January July January July January July January July

Belgium 0.1553 0.1710 0.1737 0.1612 0.1627 0.1618 0.1612 0.1520 0.1453

Denmark 0.0969 0.0870 0.0896 0.0973 0.0980 0.1005 0.1002 0.1052 0.1055

Germany1 0.1540 0.1672 0.1703 0.1588 0.1591 0.1612 0.1657 0.1448 0.1461

Greece 0.0771 0.0734 0.0733 0.0736 0.0699 0.0732 0.0729 0.0661 0.0650

Spain 0.1290 0.1351 0.1380 0.1210 0.1210 0.1188 0.1170 0.1145 0.1145

France 0.1076 0.1186 0.1194 0.1151 0.1135 0.1142 0.1118 0.1118 0.1111

Ireland 0.1146 0.1054 0.1023 0.1139 0.1142 0.1138 0.1138 0.1138 0.1138

Italy 0.0860 0.0563 0.0524 0.0519 0.0494 0.0531 0.0552 0.0666 0.0730

Luxembourg 0.1436 0.1597 0.1634 0.1589 0.1594 0.1614 0.1607 0.1582 0.1570

Netherlands 0.1086 0.1195 0.1215 0.1160 0.1161 0.1167 0.1064 0.1164 n/a

Austria n/a n/a n/a 0.1162 0.1163 0.1174 0.1174 0.1134 0.1134

Portugal 0.1093 0.1456 0.1453 0.1448 0.1448 0.1391 0.1391 0.1384 0.1384

Finland n/a 0.0901 0.0952 0.0922 0.0908 0.0855 0.0836 0.0833 0.0834

Sweden n/a n/a n/a 0.1087 0.1129 0.1051 0.1002 0.1020 0.1050

UK 0.1285 0.1414 0.1277 0.1524 0.1468 0.1395 0.1473 0.1560 0.1510

Norway n/a 0.1199 0.1184 0.1736 0.1478 0.1575 0.1415 0.1456 0.1386

Note: 1 The seeming discontinuity in the series for Germany is caused by the exceptionally low prices for the
city of Düsseldorf for January 2000 reported by Eurostat. The price index for Germany is calculated as a
mean of the prices for Hamburg, Düsseldorf, München and Leipzig.
Source: EUROSTAT.

Figure 7.9: Prices for domestic customers consuming 1.2 MWh/year
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An indicator of electricity price structure has been added to the simple price indicators
and is shown Figure 7.10.

Figure 7.10: Electricity price structure, January 2000
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Source: ATOM, based on Eurostat data.

In addition to the indicators referring to selected residential and industrial customer types,
a ‘rebalancing price ratio’ is calculated. It is defined as a relative price ratio comparing
domestic to industrial tariffs, and is represented by a number expressing the price of
domestic consumption as a percentage of industrial consumption. Two indicators are
calculated which compare the price ratio over

• a time period starting before the adoption of the European liberalisation directive
in 1996 (ie, 1995–2000);

• a shorter time period over the years after the implementation of the European
liberalisation directive (ie, 1998–2000).

The relative price indicators are illustrated for two groups of countries: those with
complete market opening of 100%, and those where eligibility is still limited. In theory, in
the former category of countries, it is expected that cross-subsidies have disappeared,
tariff rebalancing has taken place, and price reductions in the wholesale market have been
passed on to residential customer groups. In the latter category of countries, it is expected
that some cross-subsidies continue and that suppliers of both industrial and domestic
customers will continue to balance tariffs between those two customer groups.

The relative price ratio is calculated using the following customer types: domestic
customers with an annual consumption of 3.5 MWh and industrial customers with an
annual consumption of 2 GWh. Table 7.19 summarises these data.
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Table 7.19: Price ratio ‘households to industrials’ (%)1

1990 1995 1998 1999 2000
Year January July January July January July January July

Belgium 156 159 160 159 158 160 160 160 153

Denmark 145 141 141 131 135 140 144 142 144

Germany2 133 138 140 163 164 171 176 205 178

Greece 101 114 107 107 107 107 107 99 99

Spain 121 145 144 153 153 149 146 141 141

France 159 155 156 161 163 163 164 164 167

Ireland 122 117 117 120 120 120 120 120 120

Italy 174 238 237 233 236 243 241 217 205

Luxembourg 131 139 146 146 146 146 147 149 151

Netherlands 129 133 133 149 148 149 121 187 n/a

Austria n/a n/a n/a 128 128 128 131 n/a n/a

Portugal 138 157 157 175 175 186 186 186 186

Finland n/a 156 159 176 171 169 169 171 171

Sweden n/a n/a n/a 172 190 188 177 170 168

UK 136 161 165 164 174 154 168 159 146

Norway n/a 190 201 247 205 222 203 203 208

Notes: 1 Households are domestic customers with an annual consumption of 3.5 MWh and industrials are
customers with an annual consumption of 2 GWh. 2 The seeming discontinuity in the series for Germany is
caused by the exceptionally low prices for the city of Düsseldorf for January 2000 reported by Eurostat. The
price index for Germany is calculated as a mean of the prices for Hamburg, Düsseldorf, München and
Leipzig.
Source: EUROSTAT.

Figure 7.11 below graphs the evolution of the price ratio ‘households to industrials’
between 1995 and 2000. It includes all European countries for which this ratio was
available between 1995 and 2000. On the left side of the graph are the countries with
100% retail competition in 2000, and on the right those where there was no retail
competition in 2000. In each of these groups, countries are classified by decreasing order
of the ratio in July 2000. The variations of the ratio (in %) are presented for every
country. The yellow and blue bars show respectively the level of increases and decreases
of the ratio.13 The black line indicates the range of fluctuation of the ratio during the
whole period.

13 13 If this report is printed in black and white, the green shows as a dark grey, and the yellow as light grey.
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Figure 7.11: Tariff rebalancing between 1995 and 2000
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Data not available for Austria, Sweden, Netherlands and Switzerland.
Source: EUROSTAT.

Figure 7.12 is constructed on the same principles as Figure 7.11. It represents the
evolution of the price ratio ‘households to industrials’ between 1998 and 2000, and
includes all European countries for which this ratio was available for that period. On the
left side of the graph are the countries with 100% retail competition in 2000, and on the
right those where retail competition was not yet introduced. In each of these groups,
countries are classified by decreasing order of the ratio in July 2000. The variations of the
ratio (%) are presented for every country. The yellow and green bars show respectively
the level of increases and decreases of the ratio. The vertical black line indicates the range
of fluctuation of the ratio during the whole period.
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Figure 7.12: Tariff rebalancing between 1998 and 2000
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Notes: Yellow bars (light bars): increase of price ratio between 1995 and 2000. Green bars (dark bars):
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Source: EUROSTAT.

7.2.3 Service quality
Three indicators have been retained to observe the evolution of service quality in a
competitive environment:

• the first represents the length of service interruptions in minutes per year;
• the second records the number of power cuts;
• the third shows the maximal delay for an intervention by the operator in the case

of power cuts.

It should be noted that all the indicators are aggregated at national level, which implies
that service quality is uniform throughout a country. However, this is rarely the case,
either in countries where there are several network operators, or in countries where there
is a single integrated operator. The data-collection process has also brought to light a
severe problem of defining the indicators which needs to be addressed in all future issues
of the indicator study: among those that have replied to the questionnaire, some responses
referred to the transmission network, referring in addition to different voltage levels
(60kV or 200kW), others to distribution networks. The heterogeneity of data has not
allowed a comparison of the results of the enquiry.

On the one hand, data on transmission network quality are not related to downstream
competition effects. Only distribution network data are needed there. A question remains
as to what types of service quality are to be measured. In addition to continuity of supply
(interruptions, etc), there are other dimensions of service quality, such as metering,
billing, and customer service (connection/disconnection, call-centres, etc). These services
can be supplied by the incumbent supply company, by a separated distribution company,
or by specialised competitors. It is recommended that DG TREN examine these issues
with electricity stakeholders (IFIEC, EURELECTRIC, EFET).
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Data for the indicator relating to service quality were collected through the project-
specific questionnaire. By September 25th 2001, 12 countries out of 17 had replied (see
Table 7.20). Because the aim is to measure the impact of liberalisation on supply
activities, data related to the high-voltage transmission grid are reported, but should not
be taken into consideration for the indicator of supply quality. Only information related to
low-tension distribution networks should be retained.

Table 7.20: Service quality in European electricity supply

Total number of
countries covered by
the study

17

Number of countries that
have replied to the
questionnaire

12 France, Belgium, Luxembourg, Denmark, the UK, Italy, Sweden,
Netherlands, Finland, Austria, Portugal, Spain.

Number of countries that
did not answer or do not
have information on the
quality of service

4 Belgium, Luxembourg (no response), Austria (the energy ministry
indicated that the security of supply is very high) and Northern Ireland
(do not know).

Number of countries that
answered on the quality
on the transmission level

3 France: length of interruptions at the HV level (> 45 kV) for 1998
(4 mins), 1999 (3 mins) and 2000 (3 mins).

Number of interruptions at the HV level that lasted longer than
1 second in 1998 (0.8), 1999 (0.8) and 2000 (0.7).
Denmark: no interruptions at the transmission level.

Sweden: indicated the number of seconds of interruption in the
transmission system in 1998 (24 secs), 1999 (27 secs) and 2000 (25
secs); and the number of interruptions in the transmission system in
1998 (8 interruptions), 1999 (10) and 2000 (5).

Number of countries that
gave indications on the
medium-voltage level

2 France: average length of interruption per year, industrial clients (‘MT’)
1998 (28 mins), 1999 (33 mins)
Portugal: TIEPI—equivalent interruption time of total installed capacity.

Number of countries that
gave indications for
electricity supply

7 France: data for the LV level (domestic customers only), with the
exception of unforeseeable events. Length of interruptions in 1998 (52
mins), 1999 (56 mins) and 2000 (52 mins).
UK: data per customer (no indication of voltage level). Length of
interruptions in 1998 (81 mins), 1999 (71 mins) Number of interruptions
in 1998 (78), 1999 (81).
Portugal: (interruptions per LV customer) length of interruptions in
2000 (787 min). Number of interruptions in 2000 (8.97).

Finland: data per customer (no indication of voltage level). Length of
interruptions in 1998 (99.8 mins), 1999 (161.1 mins) and 2000 (126.3
mins).

Number of interruptions in 1998 (3.21), 1999 (4.85) and 2000 (4.39).
Spain: data per customer (no indication of voltage level). Length of
interruptions in 1998 (153 mins) and 1999 (182 mins).
The Netherlands: EnergieNed provides data on the length of an
interruption at the LV level in 1998 (185 mins) and 1999 (180 mins).
Italy: (no indication of voltage level). Length of interruptions without
notice (ENEL data) in 1998 (209 mins), 1999 (196 mins), 2000 (191
mins). Number of interruptions in 1998 (4.6), 1999 (4.1), 2000 (3.8).

Note: The figures in this table for interruptions are average figures.
Sources: Energy ministries of Austria, Denmark, Finland, France, Luxembourg, the Netherlands, Portugal,
Sweden, and the UK and Northern Ireland; national regulators from Belgium, Denmark, Italy, Portugal,
Spain; replies to OXERA questionnaire.
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The CEER study on quality of electricity supply
As Table 7.20 suggests, the quality of electricity supply is measured in different ways in
EU countries, which makes it difficult to evaluate the effects of liberalisation on this
indicator.

A recent study published by the CEER gives some answers to questions raised in this
report.14 The main findings of that study are therefore summarised here, focusing on four
main aspects:

• the CEER study identifies three types of quality standard;
• it distinguishes between two types of approach for the evaluation of quality of

supply;
• it evaluates the impact of liberalisation on each dimension of quality; and
• it makes some recommendations for future benchmarking.

Three types of quality standards
The definition of quality used in the CEER study distinguishes between three types of
quality standards:

• commercial quality standards, which relate to customer service, including both
transactions that occur before supply (eg, information about connection and
prices) and those that occur during the contract validity (eg, billing, payment
arrangements and responses to customers’ queries and claims);

• continuity of supply standards, which relate mainly to the reliability of electricity
supply. The continuity indicators are generally expressed in number and duration
of interruptions; and

• voltage quality standards, which define the level of quality of the delivered
product (eg, variations in frequency and voltage).

Two approaches to the evaluation of quality
For each of the dimensions of quality, two approaches can be used to evaluate the quality
of electricity supply.

The first approach examines standards that have been put in place by national regulatory
authorities or other governmental bodies, including the number of standards, types of
quality indicators used, quality levels required and constraining effects of the standards.
The study distinguishes between:

• guaranteed standards, which set minimum service levels to be achieved in
individual cases. If a supplier fails to meet these standards, compensation has to be
paid to the customers concerned;

14 CEER (2001), ‘Quality of Electricity Supply: Initial Benchmarking on Actual Levels, Standards and Regulatory
Strategies’, April.
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• overall standards, which cover areas of service where it is not possible to give
individual guarantees; and

• indicative standards, which set minimum service levels to be achieved in
individual cases, but without penalties for the supplier in case of failure to meet
the standard.

After a comparison of quality standards used in five countries (Italy, the Netherlands,
Portugal, Spain and the UK), the CEER concludes that:

• standards on commercial quality are widely used, but there are significant
differences between countries in how these are defined and the required
performance levels;

• continuity of supply is monitored in most countries, but the definitions and
standards of reporting differ considerably;

• voltage quality is less regulated than the other dimensions of quality.

The second approach examines the actual levels of quality of supply. The CEER study
gives an indication on actual quality for the continuity of supply only.

• With regard to commercial quality, there are several obstacles to benchmarking
quality, which include:

– lack of information about existing commercial quality performance levels;
differences in operating environments (geography and climate), in legal and regulatory
frameworks, in market organisations, in degrees of market opening, and in the definition
of standards.

• With regard to continuity of supply, the study highlights the problem of
differences in measurement practices among EU countries. However,
benchmarking can be attempted if some assumptions are made before comparing
data:

– the scope of benchmarking must be narrowed to comprise only long
unplanned interruptions, which are generally defined as outages of longer
than three minutes (note that, in the UK and Portugal, the same term is
used for outages of longer than one minute). Of the six countries, only
Portugal does not have data split between planned and unplanned outages;

– in some countries, available data are for interruptions at all voltage levels,
while, in others (Norway, Spain and Portugal), only interruptions
originating in networks above 1 kV are monitored;

perhaps most importantly, continuity indicators are not always defined in a comparable
way. These indicators are always obtained as weighted averages, the most important
difference arising between those weighted by the number of customers (used in the UK,
Italy, Norway and the Netherlands), and those weighted by the power affected (used in
Spain and Portugal). In very general terms, continuity indicators weighted by power
affected provide more robust comparative data than those weighted by number of
customers. This is because large customers are likely to have fewer and shorter
interruptions than small customers.



|O|X|E|R|A|                                                                   Electricity Liberalisation Indicators in Europe

                                                                  131                                                                        

The CEER study compares actual data on continuity of supply in six countries. The
differences between countries appearing in the comparisons can partly be attributed to
exogenous factors, which illustrates the difficulty of benchmarking in this area.

Table 7.21: Annual average duration of interruptions for countries using
customer-weighted indicators (average customer minutes lost per year)

Country 1996 1997 1998 1999

Italy1 272 209 196 191

Netherlands2 26 18 21 25

Norway 170 205 130 180
UK 72 75 70 63

Sweden — 79 66 152

France3 74 56 46 57

Notes: 1 Only ENEL (93% of LV users); data for 1999 subject to verification. 2 Only interruptions above 1 kV.
3 Storms excluded in 1999 (455 minutes if storms included).
Source: CEER (2001).

Table 7.22: Annual average duration of interruptions for countries using
power-weighted indicators (average hours lost per year)

Country 1996 1997 1998 1999

Spain1 2.66 2.79 2.11 2.61

Portugal2 6.30 9.40 8.33 6.08

Notes: 1 Only interruptions above 1 kV. 2 Only interruptions above 1 kV; planned outages included; data for
1996, 1997 and 1998 correspond to one region of Portugal (Lisbon and Tagus Valley); data for 1999 refer to
the whole mainland of Portugal.
Source: CEER (2001).

Table 7.23: Annual average number of interruptions per LV customer
(countries using customer-weighted indicators)

Country 1996 1997 1998 1999

Italy1 4.8 4.6 4.1 3.8

Netherlands 0.14 0.10 0.11 0.14

UK2 0.82 0.82 0.73 0.77

Sweden — 4.3 0.7 1.2

France 1.60 1.31 1.22 1.26

Notes: 1 Only ENEL (93% of LV users); data for 1999 subject to verification. 2 Includes outages of longer than
one minute.
Source: CEER (2001).

How does liberalisation of electricity markets affect the quality of supply?
According to the CEER, the effects of liberalisation on commercial quality have not yet
been studied in detail. Commercial quality regulation in countries with higher degrees of
liberalisation seems to be based on the principle that commercial quality provided by
suppliers for eligible customers will be left to the market. Therefore, standards tend to be
set by regulatory institutions for monopoly services only.
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Because continuity of supply is largely related to transmission and distribution activities,
the use of market mechanisms will probably be more limited in that area. Nevertheless,
the CEER notes that some market mechanisms can be developed for continuity of supply.

In a liberalised market, eligible customers can be offered prices that include some
specially tailored services. Suppliers can contract with distribution companies to provide
special continuity standards in return for payments in addition to the wheeling tariff.
Suppliers can seek to recover the extra costs in their final prices to eligible customers.
Distributors can be allowed to offer special tariffs including to non-eligible customers.
Special tariffs can be related to continuity standards higher than the minimum standards
legally required.

CEER recommendations for future benchmarking
These include:

the adoption of at least one continuity indicator for customer minutes lost (cumulative
duration per LV customer), and one indicator for the average yearly number of
interruptions per LV customer, calculated as weighted averages using the number of
affected customers as the weight. These indicators should include all interruptions at all
voltage levels with separate reporting of the type (planned or unplanned) and duration of
each interruption.
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8. Presentation of Indicators: Network Activities

8.1 Separation of network activities

8.1.1 Degree of unbundling
Table 8.1 summarises the indicators of network unbundling in the transmission and
distribution networks in EU electricity markets and Norway. No information for
Switzerland is included as this country has not yet adopted market liberalisation
measures. The data contained in the table were requested in the project-specific
questionnaire. Where data were not provided by the questionnaire recipients (all
European TSOs were contacted), desk research was undertaken to fill in the remaining
information. As at September 25th 2001, 10 responses had been received from TSOs in
total.

The different degrees of unbundling and separation between network and competitive
activities play an important role in the creation of a market environment conducive for
competition, helping to prevent discrimination against third parties, cross-subsidisation
and the distortion of competition.

Before setting out the data collected, it is necessary to establish some definitional clarity
about the different categories of unbundling used in this report. Account unbundling is a
requirement under the European electricity directive. In order to produce unbundled
accounts, companies must keep separate accounts for their generation, transmission,
distribution and non-electricity activities in their internal accounting. Legal unbundling
entails establishing a legally separate company. Further still, ownership unbundling
involves establishing a company that is separate from other interests, with independent
ownership.
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Table 8.1: Extent of network unbundling

Country Transmission network Distribution network
Ownership
separation
of the TSO

Legal/
management

separation

Account
unbundling

Ownership
separation

Legal/
management

separation

Account
unbundling

Austria × × � × × �

Belgium × � � × × �

Denmark × � � × × �

Finland � × � � × �

France × � � × � �

Germany × � � × �
1

�

Greece2 × � � × × �

Ireland � � � × × �

Italy � � � × � �

Luxembourg3 — — � — — �

Netherlands � � � × � �

Norway � � � × × �

Portugal × � � × × �

Spain4
� � � � � �

Sweden � � � × � �

UK � � � × �
5

�

UK (NI) × � � × � �

Key: Information shaded in grey has been verified through responses received to the project-specific
questionnaire; all other information has been collated through desk research. × signifies that a country has
not implemented the degree of unbundling referred to, and � that it has. Where no information could be
found, either through the questionnaire or through desk research, this is indicated by a dash (—).

Notes: 1 For some of the largest distribution system operators. 2 Greece has adopted a law for the
transposition of the electricity directive but has an additional two years in which to implement the legislation. 3
The small Luxembourg transmission network (eg, only 91 km for Cegedel) is considered part of the
distribution network since it simply links RWE and Electrabel to the distribution network in Luxembourg.
4 Legal separation from generation and retailing activities, but only accounting separation from
transmission/distribution activities. 5 Business separation was due to be introduced in August 2001, with a
requirement for PESs to separate legal entities, for example in terms of management, operations and local.

Sources: OXERA, Elkraft System AMBA (Denmark), Fingrid System Oy (Finland), DVG (Germany), GRTN
(Italy), Statnett SF (Norway), REE (Spain), Svenska Kraftnät (Sweden), NGC (UK), NIE (Northern Ireland).

8.1.2 Ownership of transmission and distribution
Table 8.2 summarises the indicators referring to the identity and ownership of network
system operators at the transmission and distribution levels, investigating, in particular,
the issue of network assets being owned and operated by different legal entities. The table
is based on responses to the project-specific questionnaire provided by a number of
European TSOs.
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Table 8.2: O
w

nership of netw
ork elem

ents

Transm
ission netw

ork
D

istribution netw
ork

C
ountry

W
ho ow

ns transm
ission grid

assets?
W

ho acts as TSO
?

W
ho ow

ns the TSO
?

W
ho ow

ns distribution grid
assets?

W
ho operates the distribution

grid?

D
enm

ark
1

Elkraft Transm
ission (400 kV

lines) and grid com
panies (132

kV lines)

Elkraft system
G

rid com
panies

G
rid com

panies
G

rid com
panies

France
The assets are publicly ow

ned
R

TE, a division w
ithin ED

F,
w

hose m
anagem

ent is
independent from

 ED
F’s Board

Publicly ow
ned

—
—

Finland
Fingrid O

y
Fingrid System

 O
y

Finnish state (12%
), institutional

ow
ners (38%

), tw
o large

producers (25%
 each)

Local supply com
panies

About 110 distribution netw
ork

operators

G
erm

any
TSO

s (currently six)
E.O

N
 N

etz, R
W

E N
et, EnBW

Transportnetze, Bew
ag, H

EW
and VEAG

E.O
N

 N
etz, R

W
E N

et, EnBW
 and

Transportnetze ow
ned by holding

com
panies; Bew

ag, H
EW

 and
VEAG

 ow
ned by shareholders

~900 distribution system
operators

~900 distribution system
operators

Italy
14 ow

ners
G

R
TN

Italian M
inister of Treasury (100%

)
~200 com

panies
The ow

ners

N
orw

ay
Statnett SF (80%

), others (20%
)

Statnett SF
N

orw
egian governm

ent
—

The ow
ners

Spain
R

EE (60%
), Iberdrola, Endesa,

U
nión Fenosa and

H
idrocantábrico

R
EE

SEPI (28.5%
), Iberdrola (10%

),
Endesa (10%

), U
nión Fenosa

(10%
), H

idrocantábrico (10%
) and

free float (31.5%
)

Endesa, Iberdrola, U
nión

Fenosa and H
idrocantábrico

Each one of the four m
ain

distribution com
panies in its

regional m
arket

Sw
eden

Svenska Kraftnät
Svenska Kraftnät

Sw
edish state

~200 com
panies

~200 com
panies

U
K (G

B)
N

G
C

N
G

C
N

ational G
rid G

roup (100%
)

There are 14 PESs in the U
K

(incl. Scotland), but few
er

distribution grid ow
ners:

Scottish Pow
er for instance

ow
ns the assets of M

anw
eb.

There are 14 PESs in the U
K

(incl. Scotland), each of w
hich

operates a distribution netw
ork

(although there are joint
operating arrangem

ents
betw

een TXU
 and London

Electricity).

U
K (N

I)
N

IE
System

 O
perator N

orthern
Ireland

N
IE

N
IE

N
IE

N
otes: W

here no data w
ere provided, this is indicated by a dash (—

). 1 There are tw
o m

ajor TSO
s in D

enm
ark; ELTR

A did not respond to the questionnaire.
Sources: Elkraft System

 AM
BA (D

enm
ark), Fingrid System

 O
y (Finland), D

VG
 (G

erm
any), G

R
TN

 (Italy), Statnett SF (N
orw

ay), R
EE (Spain), Svenska Kraftnät (Sw

eden), N
G

C
(U

K), N
IE (U

K, N
orthern Ireland).
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8.2 Scope of monopoly rights

Data for indicators tracking information on the scope of monopoly rights were collected
through the project-specific questionnaires and the responses received are set out in Table
8.3. It should be noted the question about the extent of network activities proved
contentious since it was not made sufficiently clear how to define ‘ancillary services’. A
note was attached to the questionnaires stating that ‘Ancillary services include metering,
meter reading and connection services’, but did not detail what other services should be
included. In correspondence with respondents, OXERA took the line (in a note sent to
REE) that services traditionally considered as ancillary services (power frequency
regulation, tertiary regulations, deviation management) should also be included
(irrespective of whether they also came under the ‘Balancing system’ heading). However,
this made it difficult for some respondents (such as France’s RTE), as they do not
ordinarily compile statistics on network activities that include metering, meter-reading
and connection services.

Table 8.3: Scope of network activities

If yes, what share is
contracted out?

If no, what is incumbent
market share?

Country Legal monopoly
on ancillary
services?

1998 1999 2000 1998 1999 2000

Is entry into
ancillary
services
observed?

Denmark Yes Elkraft (100%) and grid
companies (0%)

Not relevant No

France Yes — — — Not relevant —

Finland No Not relevant — — — —

Germany No Not relevant Not relevant Yes

Italy Yes — — — Not relevant No

Norway No Not relevant ~100% ~100% ~100% Yes

Spain No1 Not relevant — — — —
Sweden Yes, in each

network, but there
are 200+ networks

— Not relevant No

UK (GB) No, NGC can
contract with any
company that
meets its
requirements

Not relevant There is no incumbent Do not
understand

UK (NI) Yes Ancillary services
bought by System
Operator Northern
Ireland from NIE

Not relevant Do not
understand

Notes: Where no data were provided, this is indicated by a dash (—). 1 Under Spanish regulation, ancillary
services comprise power frequency regulation, tertiary regulation and deviation management (not metering,
meter-reading and connection services). These services are provided by generators and allocated by the
system operator through a market mechanism.
Sources: Elkraft System AMBA (Denmark), Fingrid System Oy (Finland), DVG (Germany), GRTN (Italy),
Statnett SF (Norway), REE (Spain), Svenska Kraftnät (Sweden), NGC (UK), NIE (NI).

In defining this set of indicators more clearly in the future, it would be advisable to
distinguish between two types of network activity;
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• potentially competitive services—those elements of network operation that do not
necessarily have to be undertaken by the core system operator. The key items here
are the provision and reading of meters, and the provision of new system
connections and system extensions. The costs of these activities are often bundled
into general access charges, and it is possible to cross-subsidise between them and
other network costs. This may prevent beneficial cost reductions from being
achieved; and

• integral system operation activities—these relate to system management actions
(in particular, scope for power frequency control, deviation management, etc),
where the activity cannot be reasonably coordinated or provided by a party
independent of the system operator.

The former type would then provide a picture of the extent to which the activities of the
system operator were already individually costed or subject to economic purchasing
constraints. The latter set of indicators would represent a useful adjunct to the balancing
services indicators, illustrating the different forms of system control activities in
countries, or regions.

8.3 Access regimes

8.3.1 Transmission and distribution
Table 8.4 summarises transmission and distribution network access regimes. As in
Section 8.1.1, no information for Switzerland is included as this country has not yet
adopted market liberalisation measures. Note that the questionnaire did not ask for
information on access regimes for production and this information is therefore supplied
solely by OXERA data.
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Table 8.4: Access regime

Country Production Transmission Distribution

Type of
access regime1

Published
standard
tariffs
available?

Type of
access regime

Published
standard
tariffs
available?

Austria Authorisation RTPA RTPA

Belgium Authorisation RTPA2 2 RTPA –

Denmark Authorisation RTPA RTPA Yes

Finland Authorisation RTPA Yes RTPA Yes

France Authorisation RTPA RTPA Yes

Germany Authorisation NTPA Yes NTPA Yes

Greece Authorisation RTPA RTPA –

Ireland Authorisation RTPA RTPA –

Italy Authorisation SB and RTPA RTPA Yes

Luxembourg Authorisation RTPA RTPA –

Netherlands Authorisation RTPA RTPA –

Norway – – – RTPA Yes

Portugal Tendering and
authorisation2

SB and RTPA RTPA –

Spain Authorisation RTPA RTPA Yes

Sweden Authorisation RTPA RTPA Yes

UK Authorisation RTPA RTPA Yes

UK (NI) – – – RTPA Yes

Notes: Information shaded in grey has been verified through responses received to the project-specific
questionnaire, all other information has been collated through desk research. Where no information could be
found, this is indicated by a dash (—). 1 Regulated, negotiated or single buyer. 2 Possible NTPA for large
transits. 2 In Portugal tendering is used in the public system and authorisation in the private system.
Sources: OXERA, Elkraft System AMBA (Denmark), Fingrid System Oy (Finland), DVG (Germany), GRTN
(Italy), Statnett SF (Norway), REE (Spain), Svenska Kraftnät (Sweden), NGC (GB), NIE (Northern Ireland).

8.3.2 Ease of access
Table 8.5 contains information made available by the recipients of the project-specific
questionnaire regarding the ease of access to networks.
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Table 8.5: Ease of access

Number of access disputes outstanding Number of companies to be negotiated
with to provide nationwide service

Country

1998 1999 2000 1998 1999 2000

Denmark 0 0 0 — — 1

France — — 0 — — 1

Finland — — 0 — — 1

Germany Not available 8/9001 8/9001 8/9001

Italy — — — — — 12

Norway 0 0 0 0 0 0

Spain Not available (refer to CNE) Not available (ask CNE)

Sweden None (as far as respondent is aware) No negotiated access needed

UK (GB) 0 0 0 13 13 13

UK (NI) 0 0 0 No interconnection with Scotland yet

Notes: Where no data were provided, this is indicated by a dash (—). 1 Until the end of 2000, there were
eight TSOs and around 900 distribution companies. However, there are now six TSOs and consolidation is
taking place among the distribution companies. 2 In order to provide a nationwide service only, GRTN or a
distribution company has to be negotiated with, depending on the grid (transmission or distribution) where
the most important load is connected. 3 For transmission access.
Sources: Elkraft System AMBA (Denmark), Fingrid System Oy (Finland), DVG (Germany), GRTN (Italy),
Statnett SF (Norway), REE (Spain), Svenska Kraftnät (Sweden), NGC (GB), NIE (Northern Ireland).

8.4 Cost of access

The present indicator project does not cover this area because the European Commission
has commissioned an overview of network access conditions and cost of transmission in
the EU.15

8.5 Security-of-supply obligations

Table 8.6 summarises the information received from the recipients of the questionnaires
regarding SSOs.

15 Instituto de Investigación Tecnológica, Universidad Pontifica Comillas (2001), ‘Benchmark of Electricity
Transmission Tariffs’, spring.
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Table 8.6: Security-of-supply obligations

Country Are SSOs imposed on network
operators?

What form do SSOs take?

Denmark Yes Capacity

France Yes Capacity

Finland No1 Not relevant

Germany Grid code/distribution code Question does not appear to be applicable

Italy Yes —

Norway No Not relevant

Spain No Not relevant

Sweden No Not relevant
UK (GB) NGC must design its system to comply with

published planning and security standards2
Published planning and security standard
licence conditions

UK (NI) No Not relevant

Notes: Where no data were provided, this is indicated by a dash (—). 1 Fingrid maintains power reserves in
case of system disturbances. Security of supply has been allocated to National Emergency Supply, an
agency which is obliged to acquire the necessary supplies or contracts. 2 NGC Transmission System
Security and Quality of Supply Standard—Issue 2.
Sources: Elkraft System AMBA (Denmark), Fingrid System Oy (Finland), DVG (Germany), GRTN (Italy),
Statnett SF (Norway), REE (Spain), Svenska Kraftnät (Sweden), NGC (GB), NIE (NI).

8.6 Technical background data

Even though the recent report on transmission tariffs and costs commissioned by the
European Commission covers the vast majority of issues related to transmission
networks, the questionnaire sent to European TSOs included a request for the total length
of the distribution network.16 Table 8.7 summarises the responses received for this
indicator.

16 It would have been beneficial for data collection had the TSOs and electricity companies’ associations been asked to
set out their definition of distribution lines (in kV) and of residential and industrial consumers.
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Table 8.7: Technical background data

Total length of netw
ork:

distribution (km
)

Total custom
ers:

residential
Total custom

ers:
industrial

Voltage (kV)
1998

1999
2000

1998
1999

2000
1998

1999
2000

D
enm

ark
400–132

1,682
1,675

—
1,226,000

1,229,000
—

151,000
153,000

—

60–30
1,210

1,195
—

—
—

—
—

—
—

20–6
3,747

3,658
—

—
—

—
—

—
—

0.4
11,983

11,835
—

—
—

—
—

—
—

Total
18,622

18,363
—

—
—

—
—

—
—

France
—

—
—

—
—

—
—

—
—

600

Finland
0.4–1

220,916
221,236

—
—

2,731
1

—
—

30
2

—

G
erm

any
—

1,447,000
1,450,000

1,455,000
3

38,400,000
38,900,000

39,000,000
3

91,900
92,000

92,000

Italy
H

V (60–150)
—

24,000
—

27,227,000
27,535,000

28,000,000
278

276
276

M
V

—
330,000

—
—

—
—

—
—

—

LV
—

700,000
—

—
—

—
—

—
—

N
orw

ay
—

N
ot available

N
ot available

N
ot available

Spain
—

N
ot available

N
ot available

N
ot available
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8.7 Balancing system

Table 8.8 summarises the information received from the recipients of the project-specific
questionnaire regarding balancing regimes, an indicator referred to also in the context of
wholesale markets in sections 3 and 6.

Table 8.8: Balancing system

Country Type of balancing system? Existence
of penalty
regime?

Type of penalty regime?

Denmark The ‘Nordic’ system No Not relevant

Finland Every participant needs to have an
‘open supplier’. Fingrid maintains
balance of whole country.1

Yes

France Balancing market Yes

Germany No Extra price for capacity component
when tolerance band is exceeded.

Italy Balancing market Yes Operator imposes penalties (warning,
suspension, exclusion).

Norway A merit-order list regulates
production up or down if there is
imbalance.

No Not relevant

Spain Services managed by the system
operator, which allocates
imbalances to generation
companies through a competition
mechanism.

No Not relevant

Sweden Balancing market, run by Svenska
Kraftnät

Yes Higher prices than spot price for
imbalance in wrong direction.

UK (GB) Balancing market2 Yes Imbalance prices calculated from
Balancing Mechanism bias.

UK (NI) Tariff for top-up and for spill — Tariff is the same as for franchise
customers

Notes: Where no data were provided, this is indicated by a dash (—). 1 Fingrid maintains power reserves in
case of system disturbances. Security of supply has been allocated to National Emergency Supply, an
agency which is obliged to acquire the necessary supplies or contracts. 2 NGC Transmission System
Security and Quality of Supply Standard—Issue 2.
Sources: Elkraft System AMBA (Denmark), Fingrid System Oy (Finland), DVG (Germany), GRTN (Italy),
Statnett SF (Norway), REE (Spain), Svenska Kraftnät (Sweden), NGC (GB), NIE (NI).
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9. Presentation of Indicators: Interconnection of National Networks

The goal to establish a single European electricity market has put the role of
interconnections between national networks high on the energy policy agenda. In a
competitive environment, the possibility of cross-border trade can positively affect price
developments, and should ultimately lead to convergence between different national
prices. This section discusses indicators referring to the interconnection of European
electricity networks.

9.1 Technical openness

The technical openness of a country is defined in the context of this report as the share of
interconnector capacity in total national capacity (ie, total electricity generation capacity
installed in a given country). To calculate the amount of interconnector capacity, the NTC
is considered. This is defined as the maximum exchange programme between two areas
compatible with security standards applicable in both areas and taking into account the
technical uncertainties regarding future network conditions. These are indicative values
and have been computed by extrapolating from standard situations, in order to evaluate
the transfer capacity through a single interface at the same time. The NTC is considered
for working days during peak hours.17

No indicator was developed for Norway and Switzerland. For the former, data for the
available production capacity could not be found. For the latter, there were problems with
the import capacity values, and the evaluation of a transfer limit would have required the
use of a set of too strong assumptions, leading to highly inaccurate results. Table 9.1 and
Figure 9.1 show the historical development of the share of interconnector capacity in total
national capacity. The data on national available capacities were taken from the EPIC
database for the year 1999.

17 In principle, the NTCs should be considered separately and not cumulatively. However, to calculate the technical
openness, as defined in this study, individual NTCs had to be added. Therefore, the calculated numbers on technical
openness should only be considered as approximate, to illustrate changes in technical market openness.
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Table 9.1: Evolution of technical openness: share (%) of interconnector capacity in
total national installed capacity

Winter 1999/2000 Summer 2000 Winter 2000/01 Summer 2001

Austria 22 18 25 22

Belgium 15 21 23 21

Denmark 37 37 35 37

Finland 19 19 19 19

France 10 9 11 10

Greece 7 7 7 7

Germany 11 10 10 10

Italy 7 6 7 7

Netherlands 17 17 19 19

Norway n/a n/a n/a n/a
Portugal 8 6 9 6

Spain 4 3 4 3

Sweden 20 20 23 23

UK (GB) 3 3 3 3

UK (NI) n/a 7 7 3

Sources: ETSO, EPIC database.

Figure 9.1: Technical openness: share (%) of interconnector capacity in
total national installed capacity
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The level of technical openness varies significantly between countries. Data for Great
Britain and Northern Ireland, for example, show low values of technical openness due to
geographical factors. Great Britain only imports electricity from France through a direct
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current interconnector, otherwise it is an isolated market. Ireland trades electricity with
Northern Ireland. At the other end of the spectrum, Denmark is a country with a high
level of technical openness, due to a relatively high level of import capacity from
Norway, Sweden and Germany.

Table 9.2 shows the development of the NTC of the interconnectors between EU member
states over the past two years.



|O|X|E|R|A|                                                                   Electricity Liberalisation Indicators in Europe

                                                                  146                                                                        

Table 9.2: Historic development of the NTC (MW)

From To NTC winter
1999/2000

NTC
summer

2000

NTC winter
2000/01

NTC
summer

2001

Austria Germany + Switzerland

Italy

3,300

200

2,900

200

3,000

200

2,900

200

Belgium France

Netherlands

1,250

1,100

1,500

2,200

2,500

1,400

1,600

2,200

Denmark (W)

Denmark (E)

Germany

Sweden

Norway

Germany

Sweden

1,150

610

950

540

1,700

1,150

610

950

550

1,700

1,200

610

950

550

1,700

1,200

610

950

550

1,700

Finland Sweden

Norway

1,350

100

1,300

100

1,350

100

1,500

100
France Great Britain

Belgium + Germany

Switzerland + Italy

Spain

2,000

3,700

4,900

1,100

2,000

2,300

4,100

900

2,000

3,750

4,950

1,100

2,000

2,600

4,600

900

Germany Austria

Netherlands + Belgium

Switzerland

France

Denmark (W)

Sweden

Denmark (E)

250

3,710

750

2,250

800

0

550

1,850

3,800

850

1,750

800

390

550

1,650

2,800

750

2,250

800

370

550

1,850

3,800

850

1,750

800

370

550
Great Britain France 2,000 2,000 2,000 2,000

Netherlands Belgium + Germany 3,200 3,200 3,600 3,600

N. Ireland R. Ireland n/a 300 300 120

Norway Denmark (W)

Sweden

Finland

1,000

2,450

70

1,000

2,300

70

1,000

2,450

70

950

2,800

70

Portugal Spain 650 550 725 550

R. Ireland N. Ireland n/a 300 300 50

Spain Portugal

France

750

1,000

600

700

850

1,000

600

700

Sweden Germany
Denmark (W)

Denmark (E)

Finland

Norway

0
610

1,300

1,850

2,400

460
610

1,300

1,800

2,300

460
400

1,300

1,850

2,400

460
610

1,300

1,900

2,800

Switzerland Germany

Italy

1,550

2,900

1,450

2,700

n/a

2,900

1,450

2,700

Source: ETSO.
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In congested regions, market participants are calling upon TSOs to increase available
interconnection capacity. This is especially the case in countries with significantly higher
electricity prices than neighbouring regions. Ideally, data on the planned expansion of
interconnection capacities in Europe would be centrally collected and published by
ETSO, which would facilitate the estimation of future imports and price harmonisation.
As such centralised data collection does not (yet) exist, individual TSOs were approached
in order to collect information on current plans and projects to increase interconnectors
capacity. Table 9.3 summarises the information obtained.

Table 9.3: Planned increase in interconnection capacity

From To Projects

England Scotland The interconnector has a nominal (planning) capacity of 1,200
MW and is in the process of being upgraded to 2,200 MW.

Ireland Wales A joint development agreement has been signed by NGC and
ESB to study the feasibility of a sub-sea interconnector
between Wales and Ireland.

England Netherlands NGC, in partnership with TenneT, the Dutch TSO, has recently
completed a feasibility study of a sub-sea interconnector
between England and the Netherlands.

England Norway NGC has signed a joint development agreement with Statnett,
the Norwegian grid operator, for the development of an
interconnection between the east coast of England and the
south-west coast of Norway, which is referred to as the North
Sea Interconnector (NSI). NSI will have a capacity around
1,000 MW. Completion is envisaged by 2005/06.

Sweden Norway The expansion of the interconnector between Sweden and
Norway is currently being projected.

Netherlands Belgium + Germany The NTC of the interconnectors is planned to be increased by
January 2002 from 3,900 MW to 5,000 MW.

Sources: NGC, Statkraft, TenneT.

9.2 Foreign market participation

The share of imported production in total electricity supplied, referred to in this report as
‘foreign market participation’, indicates the penetration level of electricity produced
abroad. The foreign market participation of a country is defined in the context of this
report as the share of imported production in total electricity supplied. No single source
could be used for the evaluation of this indicator. UCTE data for 1999 were used for its
member countries, while data from IEA were used for the other countries. Note that IEA
data refer to 1998.

Table 9.4 shows the indicator of foreign market participation, defined as the share of
imported consumption in total domestic electricity consumption. An alternative, and more
exact approach, would be to define the share of imported consumption in total electricity
supply, as this excludes transmission losses.
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Table 9.4: Foreign market participation

Country Share of imported capacity in
total electricity supplied (%)

Country Share of imported capacity in
total electricity supplied (%)

Austria 22 Luxembourg n/a

Belgium 11 Netherlands 32

Denmark 15 Norway 6

Finland 13 Portugal 10

France 1 Spain 6

Germany 8 Sweden 6

Greece 4 Switzerland 38

Ireland 1 UK 4
Italy 15

Sources: IEA, UCTE.

It should be noted that the share of foreign market participation does not necessarily
reflect the ease with which foreign firms can access national markets, as imports are
primarily motivated by relative price differences. For example, the data for France show
low foreign market participation. This is less due to the lack of interconnector capacity
than to the fact that there are few market opportunities for foreign companies in the
French market, which is characterised by overcapacity and relatively cheap nuclear
power. In contrast to France, the Italian data show high foreign market participation,
mainly due to a shortage of national production capacity and, therefore, the need of
electricity imports to meet domestic demand.

Figure 9.2 graphs both the technical market openness and foreign market participation.

Figure 9.2: Technical openness and foreign market participation
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This highlights two important points:

• the European electricity market has not yet reached the stage of being an
integrated market. Most countries show low technical openness and low foreign
market participation; and

• the degree of technical openness and the extent of foreign market participation
seem to be highly correlated in most European countries.

The indicator tracking the share of available interconnector capacity reserved to
incumbents was not developed due to limited data availability. Moreover, some data are
uncertain due to the changing situations of the contracts signed.

9.3 Congestion and congestion management

With the increase in trade of electricity across Europe, interconnectors are becoming
increasingly congested. The first indicator in this section concentrates on the utilisation
rate of interconnectors. The utilisation of the cross-border transmission lines is defined as
the nominated capacity utilisation over the offered transfer capacity. The former is the
sum of those exchange programmes that are actually realised. Complete data for all
countries could not be obtained. Table 9.5 shows the utilisation rate of cross-border
transmission lines between a number of countries; the information has been collected via
the EUROSTAT questionnaire.

Table 9.5: Utilisation rate (%) of cross-border transmission lines

From To Load factor, 1999

Denmark—East

Denmark—West

Germany

Sweden

Sweden

Norway

Germany

18.5

15.4–26

63

13

15

Spain France

Portugal

0–33

0–35

Ireland Northern Ireland 6.5
Italy France

Switzerland

Austria

24.5–48.7

27.8–63.8

63.6

Netherlands Belgium + Germany Confidential

Finland Sweden

Norway

40

35

UK France 0.1

France UK 83

R. Ireland N. Ireland 1

N. Ireland R. Ireland 10

Source: EUROSTAT questionnaire.
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The utilisation rate is time-dependent and these numbers therefore provide a very rough
indication. Furthermore, the utilisation rate varies among specific interconnectors and, in
Table 9.5, an aggregated average is considered in some cases.

The utilisation rate is affected by a number of factors that are, in many cases, not the
direct result of congestion, but of other market forces. It is therefore recommended that
the indicator of the utilisation of individual transmission lines is complemented with a
qualitative analysis of the main factors influencing the use of transmission lines. Factors
that need to be considered include:

• domestic capacity—ie, large excess capacity in the exporting country or capacity
shortage in the importing country (eg, overcapacity in France, or capacity
problems in Sweden);

• price levels—ie, relatively low prices in importing country (eg, low prices in
Norway due to heavy rainfalls);

• domestic congestion problems (eg, Belgium and Italy);
• market design factors, such as the protocol between central production companies

and distribution companies in the Netherlands in 2000, or the persisting regional
operation of markets in Germany.

Promotion of cross-border trade is one of the key factors in the successful establishment
of an integrated single European electricity market. As is advocated by the Florence
Forum, appropriate congestion-management systems have to be in place in the European
market to be able to promote cross-border trade. As a general rule, market-based
congestion-management systems are considered the preferred approach. The two market-
based systems currently most used in European markets for congestion management are
the market-splitting system and the auction system (see Tables 9.6 and 9.7).

Table 9.6: Countries with market-splitting systems

Market-splitting system Comments

Nord Pool area—Norway, Sweden,
Finland and Denmark

The price is reduced in the surplus area and increased in the
deficit area until the transmission requirement has been
reduced downwards to reach the capacity limit.

Source: Nord Pool.
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Table 9.7: Countries with auction systems

Capacity allocation Comments

Spain–France Yearly: 30%.

Monthly: Eventual reselling of capacity
allocated in annual auction.

Weekly: 50% of remaining available capacity
and capacity resold by market agents.

Daily: Remaining available capacity and
capacity resold by the market agents.

Independent auctions in both
directions of flows. Market agents
pay the minimum price in annual,
monthly and weekly auctions.
Reselling of capacity is possible.

Netherlands–
Belgium/Germany

Yearly: 30%.

Monthly: 17%.

Daily: Remaining available capacity.

In the Netherlands 100 MW of the
electricity imported through
monthly contracts and all daily
contracts have to be traded via
the APX.

France–UK Three-year contracts: 32.5%.

Yearly: 16% (France–UK);
5% (UK–France).

Daily: Remaining available capacity.

The ‘use-it-or-lose-it’ principle will
be applied. RTE and NGC will
resell any unused capacities.

In annual and daily auctions, it will
be possible to resell the capacities
acquired.

France–Italy In the direction France to Italy, the total
capacity offered is equal to 2,400 MW from
March 1st to December 31st 2001.

During the period from August 16th to 31st
2001, however, the value will be reduced to
around 1,000 MW, due to maintenance work.

In the direction Italy to France, there are no
technical limitations.

In the direction France to Italy,
RTE reserves the right to publish
a maximum capacity, should
congestion constraints arise.

Germany–Denmark Yearly: 350 MW (Germany–Denmark); 250
MW (Denmark–Germany).
Monthly: remaining available capacity.

Daily capacity not sold via monthly or yearly
auctions.

20 traders from seven European
countries participate regularly in
the auction process. The use-it-or-
lose-it principle applies.

Sources: National TSOs.

Most countries use auction systems, as is illustrated in Table 9.7. It should be noted,
however, that there are different types of auctions. Broadly, two types of systems can be
distinguished: explicit and implicit auctions. In the former system, the available
transmission capacity is auctioned, whereas the latter combines this with coupled
auctioning of energy flows.

As only partial information was available for this indicator, the tables do not include all
systems currently in use—in the Nord Pool system, for instance, bottleneck situations in
the grid are handled through the spot market mechanism. The price falls in the surplus
area and increases in the deficit area until the transmission requirement meets the capacity
limit. This is how area prices are created. This price mechanism means that participants in
the spot market are debited/credited the differential in price (capacity fee), depending on
whether they purchase or sell power in a high- or low-price area.

Sweden and Finland will always constitute separate price areas or price areas that are
viewed as the same as all of Norway or as parts of Norway. If two or more price areas
arise in the overall Nordic system, Swedish and Finnish participants will be
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credited/debited a capacity fee on par with Norwegian participants. The size of this fee
depends on the price area where the participants have their physical power take-off or
delivery.

A final indicator interconnection area of importance is the level of cross-border tariffs. As
the Commission is currently conducting a study in this area, this indicator was not
pursued further in the present report.
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10. Presentation of Indicators: Regulatory Influence

10.1 Energy policies: taxes

The data source used to illustrate the indicators referring to energy taxes is EUROSTAT.
Two types of source can be used to estimate the levels of taxation. First, the statistics on
electricity prices, which give detailed figures on prices with and without VAT, and other
taxes (energy and environmental). Second, a publication on electricity prices which
shows in detail what types of tax are used in European countries, and how the taxation
level is determined for different types of consumption. This second source provides
helpful information for the interpretation of taxation levels observed in the EU. However,
it is not possible to distinguish clearly between energy and environmental taxes for all
European countries. For this reason, the primary data source used here to estimate the
level of taxation is EUROSTAT data on electricity prices.

Electricity taxes are analysed for January 2000. The same six customer groups are
distinguished as for the analysis of retail prices in section 7:

• two types of industrial customers (customers with an annual consumption of 10
GWh and customers with an annual consumption of 2 GWh—EUROSTAT
customer types If and Ie);

• one type of business customer (customers with an annual consumption of 50
MWh—EUROSTAT customer type Ib); and

• three types of domestic customers (with annual consumption of respectively
7,500 kWh, 3,500 kWh and 1,200 kWh—EUROSTAT customer types Dd, Dc and
Db).

Taxation data are generally available for all EU countries plus Norway. No data on taxes
from Switzerland were available for this report. For the segment of large industrial
customers, price data are not available for all countries (data for four EU countries are
missing in the 10 GWh category). In the category of smaller industrial customers, data are
missing for one country only.

The data on electricity taxation are presented in the form of tables (Tables 10.1 to 10.6)
and figures (Figures 10.1 to 10.6). Each figure represents the composition of electricity
prices for one of the six customer groups. Countries are classified in order of increasing
electricity prices (all taxes included) for January 2000. For every country, the figure
shows the price without tax, the VAT and the other taxes (ie, energy and environmental
taxes). For every country, total taxes (VAT plus other taxes) are expressed as a
percentage of the net-of-tax price.
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Table 10.1: Taxation (€/kWh) of industrial customers consuming 10 GWh/year

Country Price without tax Taxes VAT

Belgium 0.0673 0.0000 0.0141

Germany 0.0551 0.0026 0.0092

Greece 0.0571 0.0000 0.0045

Spain 0.0596 0.0030 0.0101

France 0.0565 0.0000 0.0092

Ireland 0.0618 0.0000 0.0077
Italy 0.0697 0.0175 0.0087

Luxembourg 0.0542 0.0000 0.0033

Portugal 0.0643 0.0000 0.0033

Finland 0.0373 0.0043 0.0092

Sweden 0.0319 0.0000 0.0079

UK 0.0600 0.0000 0.0106

Norway 0.0305 0.0000 0.0071

Note: Data not available for Austria, Denmark, the Netherlands, and Switzerland.
Source: EUROSTAT.

Figure 10.1: Taxation (€/kWh) of industrial customers consuming 10 GWh/year
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Table 10.2: Taxation (€/kWh) of industrial customers consuming 2 GWh/year

Country Price without tax Taxes VAT

Belgium 0.0734 0.0000 0.0153

Denmark 0.0503 0.0067 0.0339

Germany 0.0575 0.0026 0.0096

Greece 0.0571 0.0000 0.0045

Spain 0.0636 0.0032 0.0107

France 0.0565 0.0000 0.0092
Ireland 0.0662 0.0000 0.0082

Italy 0.0697 0.0253 0.0095

Luxembourg 0.0709 0.0000 0.0043

Netherlands 0.0502 0.0026 0.0093

Portugal 0.0643 0.0000 0.0033

Finland 0.0376 0.0044 0.0092

Sweden 0.0374 0.0000 0.0093

UK 0.0664 0.0000 0.0116

Norway 0.0355 0.0000 0.0082

Note: Data not available for Austria and Switzerland.
Source: EUROSTAT.

Figure 10.2: Taxation (€/kWh) of industrial customers consuming 2 GWh/year
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Table 10.3: Taxation (€/kWh) of business customers consuming 50 MWh/year

Country Price without tax Taxes VAT

Belgium 0.1430 0.0014 0.0303

Denmark 0.0556 0.0067 0.0352

Germany 0.1472 0.0026 0.0239

Greece 0.0839 0.0000 0.0067

Spain 0.0977 0.0050 0.0164

France 0.0869 0.0035 0.0158
Ireland 0.1263 0.0000 0.0157

Italy 0.1189 0.0269 0.0146

Luxembourg 0.1334 0.0000 0.0081

Netherlands 0.0832 0.0197 0.0180

Austria 0.1567 0.0072 0.0328

Portugal 0.1039 0.0001 0.0052

Finland 0.0547 0.0043 0.0130

Sweden 0.0557 0.0000 0.0139

UK 0.1136 0.0000 0.0199

Norway 0.0503 0.0000 0.0116

Note: Data not available for Switzerland.
Source: EUROSTAT.

Figure 10.3: Taxation (€/kWh) of industrial customers consuming 50 MWh/year
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Table 10.4: Taxation (€/kWh) of domestic customers consuming 7.5 MWh/year

Country Price without tax Taxes VAT

Belgium 0.1077 0.0014 0.0229

Denmark 0.0616 0.0852 0.0367

Germany 0.1052 0.0128 0.0188

Greece 0.0635 0.0000 0.0051

Spain 0.0821 0.0042 0.0138

France 0.0896 0.0095 0.0173
Ireland 0.0764 0.0000 0.0095

Italy 0.1371 0.0321 0.0169

Luxembourg 0.1024 0.0000 0.0062

Netherlands 0.0873 0.0333 0.0153

Austria 0.0957 0.0073 0.0205

Portugal 0.1061 0.0001 0.0053

Finland 0.0542 0.0070 0.0135

Sweden 0.0581 0.0178 0.0190

UK 0.0965 0.0000 0.0049

Norway 0.0514 0.0106 0.0143

Note: Data not available for Switzerland.
Source: EUROSTAT.

Figure 10.4: Taxation (€/kWh) of domestic customers consuming 7.5 MWh/year
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of total taxes, in per cent of the price without tax.
Source: EUROSTAT.
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Table 10.5: Taxation (€/kWh) of domestic customers consuming 3.5 MWh/year

Country Price without tax Taxes VAT

Belgium 0.1171 0.0013 0.0249

Denmark 0.0716 0.0853 0.0392

Germany 0.118 0.0128 0.0209

Greece 0.0564 0.0000 0.0045

Spain 0.0895 0.0046 0.0150

France 0.0926 0.0097 0.0173
Ireland 0.0795 0.0000 0.0099

Italy 0.1511 0.0320 0.0183

Luxembourg 0.1056 0.0000 0.0063

Netherlands 0.0941 0.0288 0.0164

Austria 0.0949 0.0073 0.0204

Portugal 0.1195 0.0002 0.0059

Finland 0.0644 0.0071 0.0157

Sweden 0.0636 0.0178 0.0203

UK 0.1059 0.0000 0.0053

Norway 0.0720 0.0105 0.0190

Note: Data not available for Switzerland.
Source: EUROSTAT.
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Table 10.6: Taxation (€/kWh) of domestic customers consuming 1.2 MWh/year

Country Price without tax Taxes VAT

Belgium 0.1520 0.0014 0.0322

Denmark 0.1052 0.0853 0.0476

Germany 0.1447 0.0128 0.0252

Greece 0.0661 0.0000 0.0053

Spain 0.1145 0.0059 0.0192

France 0.1118 0.0118 0.0230
Ireland 0.1138 0.0000 0.0142

Italy 0.0666 0.0086 0.0075

Luxembourg 0.1582 0.0000 0.0095

Netherlands 0.1164 0.0124 0.0203

Austria 0.1134 0.0072 0.0242

Portugal 0.1384 0.0005 0.0069

Finland 0.0833 0.0071 0.0198

Sweden 0.1020 0.0182 0.0300

UK 0.1560 0.0000 0.0078

Norway 0.1456 0.0105 0.0359

Note: Data not available for Switzerland.
Source: EUROSTAT.

Figure 10.6: Taxation (€/kWh) of domestic customers consuming 1.2 MWh/year
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10.2 Scope of regulatory activities

Regulatory framework indicators concentrate on the scope of regulatory activities. Data
for the evaluation of the indicators was collected via the project-specific questionnaires
from energy ministries and national regulators. The information received in response to
the questionnaires is summarised in tables 10.7 to 10.9.

10.2.1 Access issues
Responses from energy ministries and regulators regarding the division of regulatory
responsibility in access issues are summarised in Table 10.7.
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Table 10.7: Access issues

Country Who determines
access terms and
conditions?

Who rules on
access disputes?

Who imposes
unbundling/
structural
separation?

Who is the appeals
body in the access
area?

Austria Regulator Regulator Regulator Regulator

Denmark Regulator Regulator Ministry (Danish
Energy Agency)

Danish Energy
Board of Appeal

Finland Network operators1 Regulator Ministry (Ministry of
Trade and Industry)

Supreme
Administrative Court

France Regulator Regulator Regulator and other other

Germany Industry agreement Cartel office Ministry Cartel office

Italy Regulator Regulator Ministry/regulator
(the regulator sets
the rules under the
framework
established by the
law)

Regional
administrative court
(Tribunale
Amministrativo
Regionale, TAR)

Luxembourg Regulator (Institut
Luxembourgeois de
Régulation, ILR),
ministry and TSOs

ILR and courts Ministry Courts

Netherlands Regulator (DTe) and
ministry

Regulator Ministry Other (unspecified)

Portugal Regulator Entidade
Reguladora do
Sector Electrico
(ERSE)
(commercial/tariff
issues) and ministry
(technical issues)

Ministry Regulator and
agreed third party or
administrative court

Spain Ministry Regulator Ministry Ministry

Sweden Regulator Regulator Regulator Regulator, then
ministry

UK Regulator and
industry2

Regulator3 Secretary of State Regulator

UK (NI) Regulator Regulator Ministry Regulator

Notes: 1 Subject to ex-post investigation by the regulator. 2 Since September 2001, access to transmission
grid has been subject to the terms of the Connection and Use of System Code (CUSC). Any system user
can propose a modification to the CUSC, but the UK energy regulator, the Office of Gas and Electricity
Markets (OFGEM), must approve any modification before it is implemented. 3 The CUSC provides standard
terms of network access. Terms for physical connection to the transmission grid can be referred to OFGEM
for determination where the relevant grid operator and the applicant cannot agree terms.
Sources: Responses from regulators: Danish Energy Regulatory Authority, Energy Market Authority
(Finland), ERSE (Portugal), CNE (Spain), OFGEM (England and Wales), and AEEG (Italy). Responses from
energy ministries: Luxembourg (Ministry of Economy), the Netherlands (Ministry of Economic Affairs),
Sweden (Ministry of Industry), Northern Ireland (NIE on behalf of the Department for Enterprise, Trade and
Investment, DETI).

10.2.2 Tariff and interconnection issues
Table 10.8 summarises questionnaire responses from energy ministries and regulators
regarding tariff and interconnection issues.
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Table 10.8: Tariff and interconnection issues

Tariff issues Interconnection issuesCountry

Who determines
network access
and transmission
tariffs?

Who is the appeals
body in the tariffs
area?

Who can determine
rules for
interconnection
access and usage
tariffs?

Who is the appeals
body in the
interconnection
area?

Austria Regulator Regulator Regulator Regulator

Denmark Regulator Danish Energy
Board of Appeal

Ministry (Danish
Energy Agency)

Danish Energy
Board of Appeal

Finland Network operators Regulator and
Supreme
Administrative Court1

Network operators Regulator and
Supreme
Administrative Court1

Germany Industry agreement Cartel office Industry agreement Cartel office
France Regulator Other Regulator Other (unspecified)

Italy Regulator Regional
administrative court
(TAR)

Regulator Regional
administrative court
(TAR)

Netherlands Regulator Regulator Regulator and
ministry

Other (unspecified)

Luxembourg ILR, ministry and
TSOs2

Courts As Luxembourg has no significant
domestic power generation, it is not

‘interconnected’ as such.

Portugal Regulator (tariffs
code is approved by
ERSE).

Administrative courts Regulator
(interconnection
code is approved by
ERSE).

Regulator and
mutually agreed third
party or
administrative court.

Spain Ministry Court of justice Ministry Ministry

Sweden Network operators
and regulator (ex
post)

Regulator Regulator and
ministry3

Ministry

UK (GB) TSO4 There is no appeals
process. The tariffs
are standard.

TSO4 There is no appeals
process. The tariffs
are standard.

UK (NI) Regulator The tariff for the
franchise is agreed
and set.

Regulator (after
consultation)

Regulator (after
consultation)

Notes: 1 The sector regulator investigates complaints and can also start investigation ex officio. The
decisions by the regulator can be appealed to the supreme administrative court. 2 TSOs propose tariffs and
terms, the ILR gives its opinion on them and the Minister of Economy approves them on the basis of this
opinion. 3 The government may decide to include interconnection cost in the transmission tariff (socialised
costs). 4 The grid operator (TSO) must determine its tariffs according to ‘charging methodology’ approved by
OFGEM.
Sources: Responses from regulators: Danish Energy Regulatory Authority, Energy Market Authority
(Finland), ERSE (Portugal), CNE (Spain), OFGEM (England and Wales) and AEEG (Italy). Responses from
energy ministries: Luxembourg (Ministry of Economy), the Netherlands (Ministry of Economic Affairs),
Sweden (Ministry of Industry), Northern Ireland (NIE on behalf of the Department for Enterprise, Trade and
Investment, DETI).

10.2.3 Wholesale and retail markets
Table 10.9 contains a summary of responses from energy ministries and regulators
pertaining to the wholesale and retail markets indicators.
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Table 10.9: Wholesale and retail markets

Country Who determines
wholesale market
rules?

Who is the
appeals body in
the wholesale
market?

Who determines
the rules on the
retail market?

Who issues the
licences?

Austria Regulator Regulator Regulator Regulator and regional
governments

Denmark Regulator and
Danish
Competition
Authority

Danish Energy
Board of Appeal
and Danish Board
of Appeals of
Competition

Regulator and
Danish
Competition
Authority

Ministry (Danish Energy
Agency)

Finland Network
operators1

The Finnish
Competition
Authority, the
Competition
Council and the
Supreme
Administrative
Court

Network operators1 No licence is needed to
operate in the wholesale
or retail markets

France Other Other Regulator, ministry
and other

Ministry

Germany Private market
operators

n/a Ministry n/a

Italy Regulator/ministry Arbiter appointed
by the board of the
market operator

Regulator Ministry

Luxembourg Wholesale trading is not provided for in
the law of July 24th 2000

Electricity
companies
propose rules for
non-eligible
consumers and the
Minister for
Economy approves
them

n/a

Portugal Regulator (code
approved by
ERSE)

Regulator and
administrative
court

Regulator (tariffs
code is approved
by ERSE)

Ministry

Spain Ministry Regulator2 Ministry Ministry

Sweden Market mechanism Competition
Authority

No special rules No licences exist

UK (GB) Regulator and
industry

n/a Regulator and
industry

Regulator

UK (NI) Regulator (after
consultation)

Regulator (after
consultation)

The retail tariff for
the franchise is
agreed and set

Ministry

Notes: n/a not available. `1 The wholesale market is competitive and is supervised under competition
legislation. 2 The regulator can resolve any disputes that may be allocated to it with regard to the economic
and technical management of the system.
Sources: Responses from regulators: Danish Energy Regulatory Authority, Energy Market Authority
(Finland), ERSE (Portugal), CNE (Spain), OFGEM (England and Wales), and AEEG (Italy). Responses from
energy ministries: Luxembourg (Ministry of Economy), the Netherlands (Ministry of Economic Affairs),
Sweden (Ministry of Industry), Northern Ireland (NIE on behalf of the DETI).
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11. Summary and Prioritisation of the Indicators

This final section of the report summarises all the indicators presented in this report and
suggests a prioritisation based on theoretical as well as practical grounds.

The indicator framework developed in this report is based at the simplest level on the
distinction between competitive as opposed to non-competitive activities present in the
electricity industry. The indicators measuring the impact of liberalisation in competitive
areas of the electricity market focus on the following three key areas:

• competition in power generation;
• development of wholesale markets;
• competition in the supply of customers.

In the non-competitive areas of the electricity market, three categories of indicators are
identified:

• network activities;
• interconnection of national networks;
• regulatory influence.

In this concluding section, six tables summarise the individual indicators identified as
being important for monitoring the development of competition and in verifying that the
necessary framework conditions for competition are fulfilled.

An important feature of the summary tables is that indicators considered of particular
importance and usefulness are highlighted and colour-coded (in green and yellow).18

These highlighted indicators are thereafter called ‘key indicators’. The consultants
recommend that key indicators be included in future European Commission indicator
publications, and that they be updated regularly. The two colours denote different
categories among key indicators.

• Green denotes key indicators which provide essential information on European
electricity markets and for the evaluation of which official data sources exist and
have been used in this report. Indicators in the ‘green’ category include, for
example, simple market concentration measures,19 retail price indices, or
indicators characterising access regimes.

18 If this report is printed in black and white, the green shows as a dark grey, and the yellow as light grey.
19 It should be noted that market concentration measures based on consolidated data taking into account indirect as well
as direct stakes held by generators and suppliers present considerable data problems and cannot be included in the
‘green’ category.
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• Yellow denotes key indicators which are so far not very well developed, either
because of restrictions on official and/or harmonised data available for their
evaluation, or because of lack of a standardised definition referring to the industry
aspect in question. In order to benefit from the valuable information represented
by these indicators, the data harmonisation and collection process needs to be
improved from its current level. It is recommended that efforts be undertaken at
European level to include the indicators in future EU publications. Examples of
indicators highlighted in yellow include measures of vertical integration in the
industry, and concepts of service quality, security of supply and ancillary services,
for which definitions at a European level are not yet standardised.

Indicators without highlights (referred to in the report as secondary indicators) sum up
two sets of circumstances.

• The most important reason for classifying indicators as secondary is the belief
that, for a number of indicators, it will be very difficult to obtain public
information, even if the European Commission undertakes future efforts in the
area. This is because certain indicators refer to information that companies
consider highly commercially sensitive, and the willingness to make such data
available to the public is esteemed to be very low. A case in point is information
referring to volumes traded by individual members on wholesale markets, or to
contracts renegotiated between suppliers and customers in lieu of supplier
switching.

• Other indicators have been classified as secondary because it is considered that the
interpretation difficulties associated with them are too substantial to warrant
setting up a centralised data-collection system for them. Examples of such
indicators include the average waiting time for obtaining generation plant
authorisation, or the number of wholesale market participants that can set the
system marginal price.

It should be noted that it seems unavoidable that the prioritisation of the indicators is to a
certain extent subjective, and subject to changes as new information becomes available.
While the consultants’ assessment is based on the theoretical and empirical work
undertaken in the context of this project, and exposed in the earlier section of this report,
changes to the classification are possible at any point.
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11.1 Indicators of market competition

Generation markets
Table 11.1: Summary of indicators of power generation

Indicator Data sources1

1.1 Market concentration
Market share of the largest generator (share in total capacity) EUROSTAT,

EURELECTRIC

Market share of the three largest generators (share in total capacity) EUROSTAT,
EURELECTRIC

List of generators with market share of 5% or above (share in total capacity) EUROSTAT,
EURELECTRIC

Market share of the largest generator (share in total generation) EUROSTAT,
EURELECTRIC

Market share of the three largest generators (share in total generation) EUROSTAT,
EURELECTRIC

List of generators with market share of 5% or above (share in total generation) EUROSTAT,
EURELECTRIC

1.2 Available generation capacity, production and type of plant
Generation market make-up—types of plant EUROSTAT

Versatility of generation EURELECTRIC, EPIC

Balance of meeting peak demand EURELECTRIC, UCTE
1.3 Vertical integration upstream and downstream
Share of generation vertically integrated with supply/distribution (ownership
links)

EPIC, company reports

1.4 Entry in generation
Share of new/repowered capacity coming on stream in total national capacity
(%)

EPIC

Share of decommissioning plants in total national production capacity (%) EPIC

Average wait (months) between applying for and obtaining generation plant
authorisation

Questionnaire

Number of generation plant applications received per year Questionnaire

Number of generation plant applications granted per year Questionnaire
1.5 Internationalisation
Share of foreign ownership in total capacity Company information, *

Share of foreign ownership in new generation capacity Company information, *
1.6 Pan-European market concentration
Market shares of the ten largest companies in European market Company information
1.7 Cross-border exchanges
Share of imports in total consumption UCTE

Notes:1 An asterisk in Tables 1 to 3 denotes data being commercially confidential.
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Wholesale markets
Table 11.2: Summary of indicators of wholesale markets

Primary indicator Data sources

2.1 Standardised wholesale markets
Existence of standardised wholesale market Individual exchanges

Existence of standardised contracts Individual exchanges

Existence of derivatives market EFET, individual
exchanges

Standardised wholesale market planned Press reports

Number of participants Individual exchanges

Share of total market volume traded on standardised wholesale markets Individual exchanges

Number of participants that can set the system marginal price * (requires in-depth
analysis)

Average, minimum and maximum monthly prices Individual exchanges
2.2 Internationalisation
Number of non-domestic members Individual exchanges
Volumes traded by non-domestic members *
2.3 Balancing mechanism
Existence and type of balancing mechanism Questionnaire

Existence and type of penalty regimes Questionnaire
2.4 Bilateral wholesale markets
Volumes of long-term contracts *

Volumes of short-term contracts *

Wholesale prices Platts

Supply markets

Table 11.3: Summary of indicators of supply market liberalisation

Primary indicator Data sources
3.1 Degree of market opening
Share of eligible customers European Commission

Liberalisation planned European Commission
3.2 Market concentration measures
Number of suppliers (retailers, wholesalers and traders selling to final
customers)

EURELECTRIC,
EUROSTAT

Market shares of the largest supplier EURELECTRIC,
EUROSTAT

Market shares of the three largest suppliers EURELECTRIC,
EUROSTAT

List of all suppliers with 5% or above EURELECTRIC,
EUROSTAT
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Table 11.3: Summary of indicators of supply market liberalisation (cont’d)

Primary indicator Data sources
3.3 Entry conditions
Existence of load profiles for residential customers Questionnaire
3.4 Internationalisation
Share of eligible customers supplied by non-domestic suppliers
(number of customers)

Questionnaire

Market share of non-domestic suppliers in eligible market (volume of sales) Questionnaire
3.5 Pan-European market concentration
Pan-European participation of supply companies * (information not in

company reports)
3.6 Customer switching
3.6.1 Switching of industrial customers EUROSTAT,

EURELECTRIC

Percentage of eligible customers switching supplier (numbers) EUROSTAT,
EURELECTRIC

Percentage of eligible customers switching supplier (volume) EUROSTAT,
EURELECTRIC

3.6.2 Switching of residential customers (where relevant) EUROSTAT,
EURELECTRIC

Percentage of eligible customers switching supplier (numbers) EUROSTAT,
EURELECTRIC

Percentage of eligible customers switching supplier (volume) EUROSTAT,
EURELECTRIC

3.6.3 Contract renegotiations in the industrial market

Share of contracts renegotiated with incumbent suppliers (number of
contracts, %) since start of liberalisation

Questionnaire, *

Share of contracts renegotiated with incumbent suppliers (TWh, %) since start
of liberalisation

Questionnaire, *

3.7 Retail prices
3.7.1 Eligible customers EUROSTAT
3.7.2 Non-eligible customers EUROSTAT
3.7.3 Households to industrials rebalancing ratio EUROSTAT
3.8 Service quality
Continuity of supply—interruptions (minutes/year) Questionnaire

Continuity of supply—interruptions (number/year) Questionnaire

Restoring the electricity supply Questionnaire



|O|X|E|R|A|                                                                   Electricity Liberalisation Indicators in Europe

                                                                  169                                                                        

11.2 Indicators of non-competitive impacts of liberalisation
Network activities

Table 11.4: Summary of indicators of network unbundling and access

Primary indicator Data sources
4.1 Separation of network activities
4.1.1 Transmission network

Identity of the owner of the transmission grid Questionnaire

Identity and ownership of the TSO Questionnaire

Legal/management separation enforced Questionnaire
Account unbundling enforced Questionnaire
4.1.2 Distribution network

Ownership separation between supply and distribution business Questionnaire

Legal/management separation enforced Questionnaire

Account unbundling enforced Questionnaire
4.2 Scope of monopoly rights
Is there a legal monopoly on ancillary services? Questionnaire

In the case of monopoly ancillary services, what share of these is contracted
out?

Questionnaire

If there is no legal monopoly on ancillary services, what market share is held
by the incumbent?

Questionnaire

Is entry into ancillary network services observed? Questionnaire
4.3 Access regime
4.3.1 Transmission

Type of access regime Questionnaire

Published standard tariffs available Questionnaire
4.3.2 Distribution

Type of access regime Questionnaire
Published standard tariffs available Questionnaire
4.3.3 Ease of access

Number of access disputes outstanding Questionnaire

Number of companies that have to be negotiated with in order to provide a
nationwide service

Questionnaire

4.4 Cost of access
Ratio (energy costs:network costs) European Commission—

separate report

Diversity of tariffs European Commission—
separate report

4.5 Security-of-supply obligations (SSOs)
Are SSOs imposed on network operators? Questionnaire

What form do SSOs take? Questionnaire
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Table 11.4: Summary of indicators of network unbundling and access (cont’d)

Primary indicator Data sources
4.6 Technical background data
Total length of network—distribution Questionnaire, ETSO-

separate report

Total no. of customers—residential Questionnaire, ETSO-
separate report

Total no. of customers—industrial Questionnaire, ETSO-
separate report

Interconnection
Table 11.5: Summary of interconnection indicators

Primary indicator Data sources
5.1 Technical openness
Share of interconnector capacity in total national capacity
(available transfer capacity, ATC)

ETSO, TSOs

Planned increase in share of interconnector capacity ETSO, UCTE

Historical development of share of interconnector capacity ETSO, TSOs
5.2 Foreign market participation
Share of imported production in national consumption EUROSTAT, IEA

Share of available interconnector capacity reserved for incumbents not available

Utilisation rate of cross-border transmission lines not available
5.3 Congestion management
Type of congestion management in force TSOs (requires in-depth

analysis)
5.4 Cross-border tariffs
Level of cross-border tariffs European Commission—

separate report
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Regulatory influence
Table 11.6: Energy policy indicators

Primary indicator Data sources
6.1 Energy policies
6.1.1 Taxes

Share of energy taxes in retail prices EUROSTAT

Share of environmental taxes in retail prices EUROSTAT
6.1.2 Public-service obligations (PSOs) European Commission—

separate report
6.2 Scope of regulatory activities
6.2.1 Access issues

Who has the power to determine access terms and conditions—the regulator,
the ministry or another institution?

Questionnaire

Who has the power to rule on access disputes—the regulator, the ministry or
another institution?

Questionnaire

Who has the power to impose unbundling measures and/or structural
separation—the regulator, the ministry or another institution?

Questionnaire

Who acts as instance of appeal against decisions in the access area? Questionnaire
4.2.2 Tariff issues

Who has the power to determine network access and transmission tariffs—
the regulator, the ministry or another institution?

Questionnaire

Who acts as instance of appeal against decisions in the tariff area? Questionnaire
4.2.3 Interconnection issues

Who has the power to determine rules for interconnection access and usage
tariffs—the regulator, the ministry or another institution?

Questionnaire

Who acts as instance of appeal against decisions in the interconnection area? Questionnaire
4.2.4 Wholesale and retail markets

Who has the power to determine the rules of the wholesale market—
the regulator, the ministry or another institution?

Questionnaire

Who acts as instance of appeal against decisions in the wholesale market
area?

Questionnaire

Who has the power to determine rules on the retail market (eg, fixing of retail
tariffs)—the regulator, the ministry or another institution?

Questionnaire

Who issues the licences—the regulator, the ministry or another institution? Questionnaire

Who acts as instance of appeal against decisions in the retail market area? Questionnaire

Who has the power to investigate anti-competitive behaviour—
the regulator, the ministry or another institution?

Questionnaire
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11.3 Recommendations and next steps

One of the main conclusions emerging from this project is that the indicators work needs
to be placed in a wider context. This report presents a methodologically sound framework
and contains an initial evaluation of the indicators. This evaluation is based on data:

• received in response to the project-specific questionnaire;
• collected by EUROSTAT and EURELECTRIC;
• provided by European industry associations—in particular, UCTE, ETSO and

EFET;
• collected by the European Commission;
• from private sources—in particular, the EPIC database managed by ESAP; and
• from companies.

However, some issues still need to be tackled at a theoretical and, above all, empirical
level, and these require a concerted pan-European consultation process. Such a
consultation process could be coordinated by the European Commission or EUROSTAT,
or any other supra-national body deemed appropriate. The aim of the consultation would
be to institutionalise the collection of harmonised data. Remaining issues to be addressed
include the following.

• Definition issues—the precise definition of some indicators needs to be agreed.
The adoption of standardised indicators by all member states and/or relevant
industry bodies is necessary to ensure that data are prepared in a harmonised and
comparable format across Europe.

• Data-collection issues—there is a need to set up data-collection mechanisms in all
member states to ensure the continuity and consistency of the monitoring aspect.
National regulatory authorities would be well placed to set up such mechanisms,
although the involvement of other institutions might also be envisaged.

The most constructive way forward now seems to be to use the present framework as a
discussion base for pan-European industry and regulatory forums and expert working
groups. Such concerted work should lead to a single data-collection exercise for a
standardised set of indicators that could be updated regularly at a national and European
level.
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Appendix 1: Data Sources Used and Audit of Available Data

One of the main objectives of the present indicators project is to provide a sound
methodological framework that can be taken forward to form the basis of a monitoring
service that can be regularly updated in the future. In view of the future updates desired,
the Commission authorities framed the requirement that the consultants use data from
official national or European bodies to evaluate the indicators identified.

This remit led the consultants to proceed in the following manner in their data-collection
efforts. Four primary sources of data were used for the first evaluation of the indicators.

• Data collected in response to the initial EUROSTAT indicators project, initiated in
autumn 2000 and ongoing during the first half of 2001. EUROSTAT sent out a
questionnaire to the main statistics bodies of the European member states, the
responses to which were collated by the consultants and used to evaluate a number
of indicators.

• Data provided by the European electricity industry association, EURELECTRIC,
which collected data on a number of indicators in 2000/01. The consultants were
given access to the results of the inquiry.

• Data received in response to questionnaires sent out by OXERA as part of the
present project; in view of the wider scope of this project, it was judged necessary
to send another set of questionnaires to different groups of industry associations
and regulatory bodies. The questionnaires and a list of the recipients are attached
as Appendices 2 and 3.

• EUROSTAT data collected regularly through an established process and publicly
available; this concerns, in particular, data on retail prices for industrial and
residential customers, and data on taxes.

Where the primary data sources were not sufficient to cover data requirements, secondary
sources were used. As a general rule, data from European organisations were preferred
over other data sources. The bodies that provided important data input include
EURELECTRIC (in particular, through its EURPROG report), and ETSO and UCTE. In
particular for the indicators in the wholesale market areas, data published by different
wholesale market operators were accessed. In addition, information published by the
electricity companies was included in the data sources.

Last, privately owned data were used: the EPIC database managed by ESAP was
consulted, notably for indicators relating to the generation market. For prices on OTC
wholesale trades, data were purchased from Platts.

This appendix gives an overview of the available data, providing in particular an audit of
the EUROSTAT and the EURELECTRIC data, and summary information on the
responses received for the OXERA-ATOM questionnaires. In addition, parallel studies
conducted by the European Commission in areas covered in principle by the indicators
are listed. No further data-collection effort was undertaken in such cases, as it was
esteemed more beneficial to integrate at a later stage the results of the parallel studies into
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the indicator framework, should this be judged beneficial. Comprehensive studies were
for instance conducted in the areas of transmission costs, and PSOs.

A1.1 Summary of EUROSTAT data

The EUROSTAT questionnaire
In 2000, EUROSTAT, the statistics body for the EU, set up a questionnaire with the aim
of collecting vital statistics of the electricity industries of the EU-15 and Norway. The
questionnaire was sent to each member state’s national statistics office, many of which
then forwarded the survey to other national institutions such as sector-specific regulators.
The information solicited in the EUROSTAT questionnaire is summarised in Table A1.1.
A full version of the questionnaire is attached to this report as Appendix 3.
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Table A1.1: Outline of the EUROSTAT questionnaire

No. Question

1. Generation variables
1.1 Number of main generating companies

Number of generating companies representing at least 95% of the national electricity generation

Percentage of total generation and capacity by generating company

Generating companies with at least 5% of the national electricity generation and/or installed
generating capacity

1.2 Percentages of total generation and capacity by generating company

1.3 Capacity by type of plant and peak load information

Information at a national level about the capacity by type of technology and the maximum demand
of electricity

1.4 Pool prices to distributors
2. Transmission variables
2.1 Physical volume of electricity transported cross-border by country of origin and destination
2.2 Interconnectors transmission capacity and load factor

2.3 TSO published network tariffs

The published tariffs for transporting electricity through the high-voltage transmission grid

2.4 Transmission access variables

Number of applications to connect to system which are processed by TSO: a capacity threshold
(100 MW)

Number of new connections to system: a capacity threshold (100 MW)

Changes in installed capacity in 1999
3 Distribution variables
3.1 Distribution published network tariffs

For the geographical area covered by the distribution system operator, the published tariffs
4. Retailing/wholesale variables
4.1 Number of wholesalers and market share

The total number of companies selling electricity to final customers, who may be known as
suppliers, traders or wholesalers. These companies should have a licence to operate in the market

4.2 Eligible customers evolution

4.3 Wholesale prices

Average monthly prices for the electricity sold directly by the generating companies to the
wholesalers

4.4 Prices to final customers

Prices charged to final customers, both domestic and industrial consumers

4.5 Final customers switching wholesaler

Percentage of final customers switching from one wholesaler to another. This variable is intended to
give an idea of the real use of this right to choose in 1999

4.6 Electricity volumes traded contractually

Information about the amount of electricity traded contractually within the Member State and cross-
border with indication of the origin/destination. This variable tries to measure the commercial flows
versus the physical flows of electricity since they can be different

Source: EUROSTAT.

EUROSTAT responses
The majority of EUROSTAT responses arrived well after the deadline of January 2001,
but at the time of writing only Greece had not responded to this initial data-collection
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exercise, as shown in Table A1.2. However, the responses are of variable quality, and in
some cases it can be assumed that the data requested are not (yet) collected in a
systematic manner.

Table A1.2: Overview of responses to the EUROSTAT questionnaire

Country Reply Respondent institution

Austria � Statistik Österreiche

Belgium � Ministère des Affairs Economiques—Administration de l’Energie

Denmark � Danish Energy Regulatory Authority

Finland � Statistics Finland—Environment and Energy

France � Ministère de l’Économie des Finances et de l’Industrie—Direction Générale de
l’Énergie et des Matières Premières—Observatoire de l’Énergie

Germany � Federal Ministry of Economics and Technology

Greece × —

Ireland � Department of Public Enterprise
Italy � Ministero dell’Industria del Commercio e dell’Artigianato—Direzione Generale

dell’Energia e delle Risorse Minerarie

Luxembourg � Cegedel

Netherlands � Statistics Netherlands—Energy Unit
Norway � ESTAT

Portugal � ERSE

Spain � CNE

Sweden � SCB

UK � DTI

Source: OXERA (compiled from EUROSTAT data).

A1.2 Summary of EURELECTRIC data

The data solicited and collected during EURELECTRIC’s survey are summarised in
Table A1.3.
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Table A1.3: Summary of data from EURELECTRIC survey

No. Question Data available? Data unavailable

1 Total number of generation
companies at 1999

Belgium, Denmark, Germany,
Greece, Ireland, Italy, Luxembourg,
the Netherlands, Portugal, Spain,
Sweden, UK and Norway

Austria, Finland, France

2 Companies’ domestic market
share in terms of generation
(only companies accounting
for more than 5% have been
listed)

Belgium, Denmark, Germany,
Greece, Ireland, Italy, Luxembourg,
the Netherlands, Portugal, Spain,
Sweden, UK and Norway

Austria, Finland, France

3 Companies’ domestic market
share in terms of installed
capacity (only the companies
accounting for more than 5%
have been listed)

Belgium, Denmark, Germany,
Greece, Ireland, Italy, Luxembourg,
the Netherlands, Portugal, Spain,
Sweden, UK, Norway

Austria, Finland, France

4 Number of companies selling
electricity to end-users
(1999)

Belgium, Denmark, Finland,
Germany, Greece, Ireland, Italy,
Luxembourg, the Netherlands,
Portugal, Spain, Sweden, Norway

Austria, France, UK

5 Companies’ domestic market
share in terms of electricity
sold to end-user (‘wholesale
customers’ as defined in Art.
2 Point 8 of Directive
96/92/EC) (only the
companies accounting for
more than 5% have been
listed)

Denmark, Germany, Greece, Italy,
Luxembourg, the Netherlands, Spain,
Sweden, UK, Norway

Austria, Belgium, Finland,
France, Ireland, Sweden

6 Percentage of final
customers switching from
one wholesaler to another
during 1999

Denmark, Finland, Germany,
Portugal, Sweden, UK, Norway

Austria, Belgium, France,
Greece, Ireland, Italy,
Luxembourg, the
Netherlands, Spain

7 Within your respective
member state, are there any
institutional arrangements
which enable you to measure
the amount of traded energy
(financial trades v physical
trades)?

Finland, Portugal1, Sweden2 Austria, Belgium, Denmark,
France, Germany3,
Greece, Ireland, Italy,
Luxembourg, the
Netherlands, Spain, UK

Notes: 1 Information available from the Portuguese Ministry of Economy. 2 Information available from Nord
Pool. 3 Such data might be available in the medium term from the power exchange and clearing houses.
Source: EURELECTRIC.

A1.3 OXERA-ATOM responses

Overview of questionnaire responses
The overall indicators list discussed in the earlier sections of this report goes beyond the
scope of both the EUROSTAT and the EURELECTRIC inquiries. It was therefore
necessary to conduct a further round of questioning. Indicators for which no data were
available from reliable centralised European sources such as EUROSTAT or the
European Commission were selected to be included in another questionnaire. This main
questionnaire was divided into five focused questionnaires, each aimed at a specific set of
institutions, as different data requirements were targeted at specified industry and
government bodies. The five groups of bodies to which the questionnaires were addressed
were:
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• consumer associations;
• electricity companies’ associations;
• national energy ministries;
• national regulatory institutions; and
• TSOs.

The aims of the questionnaires were to collect data and to act as a systematic audit of the
information currently available from EU member states, addressing all bodies likely to
have the information. A degree of overlap between the questions addressed to the
different institutions was considered unavoidable, given that it is difficult to foresee
which data are held by which institutions, and data responsibilities might be attributed to
different institutions in different countries. Because the OXERA-coordinated
questionnaire covered a wider range of indicators than either the EUROSTAT or the
EURELECTRIC questionnaires, it was also unavoidable that a certain number of
institutions were contacted several times over the past year for Europe-wide data-
collection purposes.

Table A1.4 below provides a summary of the responses received to the consultants’
questionnaire as at September 25th 2001. At that point 30 responses had been received
after questionnaires had been sent to 59 institutions within the Internal Energy Market
countries. It is necessary to mention at this point that the quality of data provided so far
varies considerably by country and institution. Some responses contain minimum
information, very possibly due to genuine lack of data collected in a reliable manner. In
other cases, institutions from the same country contradict one another. Other addressees
have, however, provided detailed answers, with additional comments both elaborating on
certain points and querying the indicators themselves in a constructive manner.
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Table A1.4: Brief summary of respondents to OXERA-ATOM questionnaires

Country Institution type Institution name Reply?

EU Electricity association EURELECTRIC ×

Customers’ association International Federation of Industrial Energy Consumers—
Europe

×

Customers’ association CEFIC (European Chemical Industry Council) ×

Austria Energy ministry BMWA �

Belgium Energy ministry Administration de l’Energie—Division Gaz and Electricité ×

National regulator CREG ×

TSO CPTE ×

Denmark Energy ministry Danish Energy Agency �

National regulator Danish Energy Regulatory Authority �

TSO I Elkraft �

TSO II ELTRA ×

Finland Electricity association Finergy �

Energy ministry Ministry of Trade and Industry �

National regulator Electricity Market Authority �

TSO Fingrid �

France Energy ministry Ministère de l’Industrie ×

National regulator CRE �

TSO RTE �

Germany Customers’ association VIK �

Energy ministry Federal Ministry of Economics and Technology ×

VDEW ×

TSO DVG �

Greece Energy ministry Ministry of Development ×

National regulator Regulatory Authority for Energy ×

TSO Public Power Corporation ×

Ireland Energy ministry Department of Public Enterprise ×

National regulator CER ×

TSO ESB ×

Italy Energy ministry Ministero dell’Industria, del Commercio e dell’Artigianato ×

National regulator AEEG �

TSO GRTN �

Luxembourg Energy ministry Ministry of Economy �

TSO Cegedel ×

Netherlands Electricity association EnergieNed ×

Energy ministry Ministry of Economic Affairs �

National regulator Dte ×

TSO TenneT ×

Norway Electricity association EBL ×

Norway Energy Ministry Ministry of Petroleum and Energy ×

Norway National Regulator NVE (Norwegian Water Resources and Energy Directorate) ×

Norway TSO Statnett �

Source: OXERA.
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Table A1.4: Brief summary of respondents to OXERA-ATOM questionnaires
(cont’d)

Country Institution type Institution name Reply?

Portugal Energy ministry Ministry for Economic Affairs �

National regulator ERSE1
�

Spain Energy ministry Ministry of Economic Affairs ×

Energy ministry Ministerio de Industria y Energia ×

National regulator CNE �

TSO REE �

Sweden Electricity association The Swedish Power Association ×

Energy ministry Ministry of Industry, Employment and Communication �

National regulator Swedish National Energy Administration ×

TSO Kraftnät �

Switzerland Electricity association Verband Schweizerischer Elektricitätsunternehmen ×

Energy ministry Swiss Federal Office of Energy ×

UK Electricity association Electricity Association ×2

Energy ministry DTI3 �

National regulator OFGEM �

TSO National Grid Company �

UK (NI) Energy ministry Response coordinated by NIE on behalf of the DETI �

TSO NIE �

Notes: 1 Two questionnaires were sent to ERSE. 2 Chose not to respond. 3 The UK response was
coordinated via the DTI
Source: OXERA.

A1.4 Relevant European Commission reports

A number of areas of interest that OXERA initially identified to be monitored by
indicators have not been included in the present indicator exercise as the Commission has,
or is at present, pursuing its own reports in these areas.

• The Commission is currently conducting a survey of PSOs that will not be
completed within the timeframe of this present project.

• A report has recently been prepared for the Commission (DG TREN) by the
Instituto de Investigación Tecnológica, Universidad Pontifica Comillas, entitled
‘Benchmark of Electricity Transmission Tariffs.’ The report ‘tries to contribute to
a better understanding of the present transmission tariffs, for generators and
eligible customers, in the 17 countries participating in the EU Internal Electricity
Market’.
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A1.5 Web sites

The following web sites were consulted during the course of the project.

Power exchanges Companies
APX www.apx.nl British Energy www.british-

energy.co.uk
EEX www.eex.de EDF www.edf.fr

Energy Exchange Alpen Andria www.exaa.au EDP www.edp.pt

Independent Irish Power Exchange www.iipex.com Endesa www.endesa.es

LPX www.lpx.de ENEL www.enel.it

Nord Pool www.nordpool.no E.ON Benelux www.eon-benelux.com

OMEL www.omel.es E.ON www.eon.com

UK Electricity Pool www.elecpool.com ESB www.esb.ie

UKPX www.ukpx.co.uk Fortum www.fortum.com

Regulators Iberdrola www.iberdrola.es

ERSE www.erse.pt Powergen www.powergenplc.com

DTE www.dte.nl PPC www.dei.gr

OFGEM www.ofgem.gov.uk RWE www.rwe.com

System operators Scottish Power www.scottishpower.com

RTE www.rte-france.com STEAG www.steag.de

TenneT www.tennet.nl Sydkraft www.sydkraft.se

REE www.ree.es Unión Fenosa www.uef.es

Statnett www.statnett.no Vattenfall www.vattenfall.se

Svenska Krafnät www.svk.se Verbund www.verbund.at

Fingrid www.fingrid.fi

Other organisations

ETSO www.ets-net.org

UCTE www.ucte.org
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Appendix 2: The Project Questionnaires

This appendix contains the set of five questionnaires compiled by the consultants and sent
to 59 European electricity stakeholders for data-collection purposes.

The approach adopted by the consultants was to compile first an overall list of indicators
for which data needed to be collected from primary sources. This list was then divided
into five shorter questionnaires addressed to the national institutions and bodies thought
to be most likely to hold the data requested. Five distinct groups of institutions were
targeted with the questionnaires:

• consumer associations;
• industry associations;
• national ministerial bodies;
• national regulatory authorities; and
• TSOs.

The complete list of institutions to which the questionnaires were sent is contained in
Appendix 1.
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ountry:

2. C
om

petitive m
arket indicators—

Supply of custom
ers
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ote: A supplier is defined as a com

pany selling directly to eligible and non-eligible custom
ers.

A supplier can be an electricity producer, a trader or a distribution com
pany.

2.3 Entry conditions on January 1st 2000
YES

N
o

‘Load profiling’ for residential custom
ers?

‘Load profiling’ for residential custom
ers planned?
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ents or, if data not available, w
here w

e could find them
2.4 Share of foreign suppliers in the eligible m

arket
Share of eligible custom

ers
supplied by non-dom

estic
suppliers (%

)

N
um

ber of eligible custom
ers

supplied by non-dom
estic suppliers /

total num
ber of eligible custom

ers
M

arket share of non-
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estic suppliers (%
)
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h sold to eligible custom

ers by
non-dom

estic suppliers / total TW
h

sold to eligible custom
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1998
1999
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ustom
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itching
2.6.3 C

ontracts renegotiations in the industrial m
arket

Share of contracts
renegotiated w
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suppliers (num
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contracts, %
) since start of

liberalisation

Eligible industrial custom
ers: num

ber
of contracts renegotiated/total
num

ber of contracts

Share of contracts
renegotiated w

ith incum
bent

suppliers (TW
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) since
start of liberalisation

Eligible industrial custom
ers: TW

h
renegotiated/total num

ber of
contracts

2.8 Service quality
C

ontinuity of supply (1)
Interruptions (m

ins/ year)
C

ontinuity of supply (2)
Interruptions (no. / year)

R
estoring the electricity

supply
Intervention delays in case of pow
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failure (m

inutes)
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Q
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G
eneration
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here w

e could find them
1.3 N
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ease of entry
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(in m
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for 

and 
obtaining

generation plant authorisation
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petitive m

arket indicators—
Supply of custom
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N

ote: A supplier is defined as a com
pany selling directly to eligible and non-eligible custom

ers.
A supplier can be an electricity producer, a trader or a distribution com

pany.
2.3 Entry conditions on January 1st 2000
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o
‘Load profiling’ for residential custom
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ers planned?
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ents or, if data not available, w

here w
e could find them
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1998
1999

2000
C

om
m

ents or, if data not available, w
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2.6.3 C

ontracts renegotiations in the industrial m
arket

Share of contracts
renegotiated w

ith incum
bent

suppliers (num
ber of

contracts, %
) since start of
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Eligible industrial custom
ers: num

ber
of contracts renegotiated/total
num

ber of contracts

Share of contracts
renegotiated w

ith incum
bent

suppliers (TW
h, %

) since
start of liberalisation

Eligible industrial custom
ers: TW

h
renegotiated/total num

ber of
contracts

2.8 Service quality
C

ontinuity of supply (1)
Interruptions (m

inutes / year)
C

ontinuity of supply (2)
Interruptions (num

ber / year)
R
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supply

Intervention delays in case of pow
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failure (m
inutes)
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ent separation

Account unbundling
3.1.2 D
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nership separation
Legal/m
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ent separation

Account unbundling
3.2 Scope of netw

ork activities
N

ote: Ancillary services include m
etering, m

eter reading, connection services
Is there a legal m

onopoly on ancillary services?
In the case of m

onopoly ancillary services, w
hat share of ancillary

services is contracted out by the m
onopoly provider?
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1998
1999
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If there is no legal m

onopoly on ancillary services, w
hat m

arket
share is held by the incum

bent?
Yes

N
o

Is entry into ancillary netw
ork services observed?

3.3 Access regim
e

3.3.1 Transm
ission netw

ork
Yes

N
Type of access regim

e (regulated R
 or negotiated N

)
Published standard tariffs available?
3.3.2 D

istribution netw
ork

Type of access regim
e (regulated R

 or negotiated N
)

Published standard tariffs available?
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1999
2000

C
om

m
ents or, if data not available, w

here w
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3.3.3 Ease of access
N

um
ber of access disputes outstanding
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um

ber of com
panies that have to be negotiated w

ith in order to
provide a nationw

ide service
3.5 B

alancing system
Type of balancing system

Yes
N

Existence of penalty regim
e?

Type of penalty regim
e

3.6 Security-of-supply obligations (SSO
s)
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s im

posed on
netw

ork operators?
SSO

s can be im
posed on netw

ork
operators or other industry
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 do SSO
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s can be capacity- or

com
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C
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C
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ents or, if data not available, w
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3.7 Technical background data
Total length of netw
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transm
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Total length of netw
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Total custom
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Total custom

ers—
industrial
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e could find them
1.3 N

ew
 capacity—

ease of entry
Average w

ait (in m
onths) betw

een applying for and obtaining
generation plant authorisation
N

um
ber of generation plant applications

received per year
N

um
ber of generation plant applications

granted per year
2. C

om
petitive m

arket indicators—
Supply of custom

ers
N

ote: A supplier is defined as a com
pany selling directly to eligible and non-eligible custom

ers.
A supplier can be an electricity producer, a trader or a distribution com

pany.
2.3 Entry conditions on January 1st 2000

Yes
N

o
‘Load profiling’ for residential custom

ers?
‘Load profiling’ for residential custom

ers planned?
1998

1999
2000

C
om

m
ents or, if data not available, w

here w
e could find them

2.4 Share of foreign suppliers in the eligible m
arket

Share of eligible custom
ers

supplied by non-dom
estic

suppliers (%
)

N
um

ber of eligible custom
ers

supplied by non-dom
estic suppliers /

total num
ber of eligible custom

ers
M

arket share of non-
dom

estic suppliers (%
)

TW
h sold to eligible custom

ers by
non-dom

estic suppliers / total TW
h

sold to eligible custom
ers
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2.8 Service quality
C

ontinuity of supply (1)
Interruptions (m

inutes / year)
C

ontinuity of supply (2)
Interruptions (num

ber / year)
R

estoring the electricity
supply

Intervention delays in case of pow
er

failure (m
inutes)

4. N
on-com

petitive m
arket areas—

regulatory policy
4.2 Scope of regulatory activities
4.2.1 Access issues

Sector
regulator

M
inistry

O
ther

C
om

m
ents or, if data not available, w

here w
e

could find them
W

ho has the pow
er to determ

ine access term
s and conditions?

W
ho has the pow

er to rule on access disputes?
W

ho has the pow
er to im

pose unbundling m
easures and/or

structural separation?
W

ho acts as instance of appeal against decisions in the access
area?
4.2.2 Tariff issues

Sector
regulator

M
inistry

O
ther

C
om

m
ents or, if data not available, w

here w
e

could find them
W

ho has the pow
er to determ

ine netw
ork access and

transm
ission tariffs?

W
ho acts as instance of appeal against decisions in the tariff

area?
4.2.3 Interconnection issues
W

ho has the pow
er to determ

ine rules for interconnection access
and usage tariffs?
W

ho acts as instance of appeal against decisions in the
interconnection area?
4.2.4 W

holesale and retail m
arkets

W
ho has the pow

er to determ
ine the rules of the w

holesale
m

arket?
W

ho acts as instances of appeal against decisions in the
w

holesale m
arket?

W
ho has the pow

er to determ
ine rules on the retail m

arket? (eg,
fixing of retail tariffs)
W

ho issues the licences?



|O
|X

|E|R
|A|                                                                                                                                                                  Electricity Liberalisation Indicators in Europe

                                                                                                                   190                                                                                                              

Q
uestionnaire: National regulatory institutions

1.1.1.4. European C
om

m
ission—

D
G

 TR
EN

N
am

e of the person w
ho answ

ers:
Indicators of Internal M

arket for Electricity
Institution:
Address:

O
XER

A
—

U
niversité de Paris—

EC
N

B
4.1040/C

/2000-25
N

otes: the question num
bers (1., 2., 3.) m

ay not alw
ays be consecutive because only a

part of the questionnaire has been addressed to you. W
here indicated, please reply Y/N

(yes/no)
C

ountry:

2. C
om

petitive m
arket indicators—

Supply of custom
ers

N
ote: A supplier is defined as a com

pany selling directly to eligible and non-eligible custom
ers.

A supplier can be an electricity producer, a trader or a distribution com
pany.

2.3 Entry conditions on January 1st 2000
Yes

N
o

‘Load profiling’ for residential custom
ers?

‘Load profiling’ for residential custom
ers planned?

1998
1999

2000
C

om
m

ents or, if data not available, w
here w

e could find them
2.8 Service quality
C

ontinuity of supply (1)
Interruptions (m

inutes / year)
C

ontinuity of supply (2)
Interruptions (num

ber / year)
R

estoring the electricity
supply

Intervention delays in case of pow
er

failure (m
inutes)

Sector
regulator

M
inistry

O
ther

C
om

m
ents or, if data not available, w

here w
e

could find them
4. N

on-com
petitive m

arket areas—
regulatory policy

4.2 Scope of regulatory activities
4.2.1 Access issues
W

ho has the pow
er to determ

ine access term
s and conditions?

W
ho has the pow

er to rule on access disputes?
W

ho has the pow
er to im

pose unbundling m
easures and/or

structural separation?
W

ho acts as instance of appeal against decisions in the access
area?
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4.2.2 Tariff issues
W

ho has the pow
er to determ

ine netw
ork access and

transm
ission tariffs?

W
ho acts as instance of appeal against decisions in the tariff

area?
4.2.3 Interconnection issues
W

ho has the pow
er to determ

ine rules for interconnection access
and usage tariffs?
W

ho acts as instance of appeal against decisions in the
interconnection area?

Sector
regulator

M
inistry

O
ther

C
om

m
ents or, if data not available, w

here w
e could

find them
4.2.4 W

holesale and retail m
arkets

W
ho has the pow

er to determ
ine the rules of the w

holesale
m

arket?
W

ho acts as instances of appeal against decisions in the
w

holesale m
arket?

W
ho has the pow

er to determ
ine rules on the retail m

arket? (eg,
fixing of retail tariffs)
W

ho issues the licences?
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Q
uestionnaire: TSO

s

1.1.1.5. European C
om

m
ission—

D
G

 TR
EN

N
am

e of the person w
ho answ

ers:
Indicators of Internal M

arket for Electricity
Institution:
Address:

O
XER

A
—

U
niversité de Paris—

EC
N

B
4.1040/C

/2000-25
N

otes: the question num
bers (1., 2., 3.) m

ay not alw
ays be consecutive because only a

part of the questionnaire has been addressed to you. W
here indicated, please reply Y/N

(yes/no)
C

ountry:

3. N
on-com

petitive m
arket areas—

netw
ork

3.1 D
egree of separation of netw

ork elem
ents

3.1.1 Transm
ission netw

ork
C

om
m

ents or, if data not available, w
here w

e could find them

W
ho is the ow

ner of the transm
ission grid assets?

W
ho acts as TSO

?
W

ho is the ow
ner of the TSO

?
N

o
C

om
m

ents or, if data not available, w
here w

e could find them
Legal/m

anagem
ent separation

Account unbundling
3.1.2 D

istribution netw
ork

W
ho is the ow

ner of the distribution grid assets?
W

ho operates the distribution grid?
Yes

N
o

C
om

m
ents or, if data not available, w

here w
e could find them

Legal/m
anagem

ent separation
Yes

N
o

C
om

m
ents or, if data not available, w

here w
e could find them

Account unbundling
3.2 Scope of netw

ork activities
N

ote: Ancillary services include m
etering, m

eter reading, connection services
Is there a legal m

onopoly on ancillary services?
1998

1999
2000

C
om

m
ents or, if data not available, w

here w
e could find them

In the case of m
onopoly ancillary services, w

hat share of ancillary
services is contracted out by the m

onopoly provider?
If there is no legal m

onopoly on ancillary services, w
hat m

arket
share is held by the incum

bent?
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Yes
N

o
Is entry into ancillary netw

ork services observed?
3.3 Access regim

e
3.3.2 D

istribution netw
ork

R
N

Access regim
e to the distribution netw

ork (regulated access R
 or negotiated

access N
)

Yes
N

o
Published standard tariffs available?

1998
1999

2000
C

om
m

ents or, if data not available, w
here w

e could find them
3.3.3 Ease of access
N

um
ber of access disputes outstanding

N
um

ber of com
panies that have to be negotiated w

ith in order to
provide a nationw

ide service
3.5 B

alancing system
Type of balancing system

Yes
N

o
Existence of penalty regim

e?
Type of penalty regim

e
3.6 Security-of-supply obligations (SSO

s)
Are SSO

s im
posed on

netw
ork operators?

SSO
s can be im

posed on netw
ork

operators or other industry
stakeholders

W
hat form

 do SSO
s take?

SSO
s can be capacity- or

com
m

odity-based

C
apacity

C
om

m
odity

1998
1999

2000
C

om
m

ents or, if data not available, w
here w

e could find them
3.7 Technical background data
Total length of netw

ork—
distribution

Total custom
ers—

residential
Total custom

ers—
industrial
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Appendix 3: EUROSTAT Questionnaire

List of indicators proposed to monitor the progress of
competition in the electricity market

1. Generation variables

1.1 Number of main generating companies

Number of generating companies representing at least 95% of the national electricity generation.

Since it is possible to find many individual small generating plants, we request only the minimum
number of companies producing at least 95% of total electricity.

1.2 Percentages of total generation and capacity by generating company

Share of generation and installed capacity for generating companies with at least 5% of the
national electricity generation.

These variables can be presented in a tabular way as follows:

Share in Share in

generation installed capacity

Generating company A

Generating company B

Generating company C

Generating company D

…

1.3 Capacity by type of plant and maximum demand information

Information at national level about the capacity by type of technology on 31st December and the
maximum demand of electricity during the period considered (annually).

The installed capacity can be presented in a tabular way as follows:

Installed capacity

(MW)

Conventional thermal

Nuclear

Hydro

Wind

Geothermal

Solar

Other

TOTAL

We also request the maximum demand of electricity in MW recorded during the year. A graph
showing the monthly evolution of the maximum demand along the year would be also
appreciated.
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1.4 Pool prices

Average, maximum and minimum monthly prices (National Currency/Euro per MWh) recorded in
the pool market during the period considered.

This variable applies only to those countries where a spot or pool market for electricity is
organised. In these markets the generating companies sell electricity to distributors/suppliers and
the prices quoted are normally released by the market organisation. For the reference year, we
request the monthly average, maximum and minimum prices recorded in the pool market over the
year; the results can be presented in a table or in a graph.

2. Transmission variables

The national TSO has to be considered as the main source of data for this group of variables.
TSOs should have available information on most of the data requested.

2.1 Physical volume of electricity transported cross-border by country of origin and
destination

Physical flows of electricity transported annually between the Member States and outside the EU
with indication of the origin and destination.

We request the annual flow of electricity (in GWh) imported from and exported to each Member
State and non-EU countries. It can be presented in a tabular way as follows.

Country of origin/ destination Imports (GWh) Exports (GWh)

Country A

Country B

Country C

….

TOTAL

2.2 Interconnectors’ transmission capacity and load factor

Information about the transmission capacity of the inter-connectors between Member States or
between TSO areas, and the percentage of utilisation during the period considered (annually).

For each inter-connector of the Transmission System, we request the connected countries, the
voltage (in kV), the transmission capacity (in MVA) and the load factor over the year (in %). In
case of several TSO areas at a national level, the same data are requested for domestic inter-
connectors.

This variable can be presented in a tabular way as follows:

Voltage (kV) Transmission
capacity (MVA)

Load factor (%)

INTERCONNECTORS

Name (Country X)–Name(Country Y)

Name (Country X)–Name(Country Y)

Name (Country X)–Name(Country Z)

Name (Country X)–Name(Country Z)

….
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2.3 TSO published network tariffs

For the geographical area covered by the TSO, the published tariffs for transporting electricity
through the high-voltage transmission grid (National Currency/Euro per MWh) during the period
considered.

These tariffs have to be publicly available to allow transparency of the system. They can include a
standing charge for the connection to the network plus a charge for the electricity transported.
They also can vary according to other factors such as distance or demand. An explanation of the
way they are calculated could be useful for better understanding.

2.4 Transmission access variables

In order to monitor the dynamism of access to the transmission network the following variables
are proposed for the period considered (annually), covering commissioning and decommissioning
of electrical capacity:

• number of applications to connect additional capacity to system which are processed by
TSO

• number of new connections to system
• amount of new capacity connected (MW)
• amount of capacity decommissioned (MW)

A capacity threshold (100 MW) is fixed to report the first two variables.

3. Distribution variables

3.1 Distribution published network tariffs

For the geographical area covered by the Distribution System Operator, the published tariffs for
transporting electricity through the medium-voltage and low-voltage distribution systems (National
Currency/Euro per MWh) during the period considered.

This variable tries to cover the same concept as variable 2.3 but for the medium and low-voltage
networks. The distribution tariffs can vary according to distributor, region, size of customer, etc. If
average distribution tariffs are available they will be welcomed. Again, an explanation of the way
they are calculated could be useful for better understanding.

4. Retailing/Wholesale variables

4.1 Number of wholesaler and market share.

Number of wholesalers (ie, wholesalers, who sell electricity to final customers) and market share
for those selling at least 5% of the total electricity consumed within the Member State during the
period considered (annually).

We request the total number of companies selling electricity to final customers, who may be
known as suppliers, traders or wholesalers. These companies should have a licence to operate in
the market. In addition, we would like to have the market share of those companies selling at least
5% of the total electricity consumed nationally in a tabular way similar to variable 1.2.

4.2 Eligible customers evolution

The market of eligible customers (ie, those customers free to conclude electricity supply
contracts) as a percentage of the total market within the Member State during the period
considered (annually).

In some countries this percentage is already 100% since all customers are able to choose an
electricity supplier. In other Member States, this ratio will evolve over time to finally reach 100%.
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4.3 Wholesale prices

Average monthly prices recorded during the period considered for the electricity sold directly by
the generating companies to the wholesalers (National Currency/Euro per MWh)

This variable can be considered as an alternative for those countries where a pool market does
not exist (variable 1.4). In this case, we request average monthly prices for the electricity sold to
wholesalers by the generating companies over the reference year; the results can be presented in
a table or in a graph.

4.4 Prices to final customers

Prices charged to final customers, both domestic and industrial, including those purchasing
electricity directly from the generating companies, defined according to load profiles (Following
the structure introduced by Directive 90/377/EEC).

On this point, we will use the prices for domestic and industrial consumers already reported
according to Directive 90/377/EEC.

4.5 Final customers switching wholesaler

Percentage of final customers switching from one wholesaler to another during the period
considered (annually).

With the new legislation final customers are able to choose their wholesaler or supplier. This
variable is intended to give an idea of the real use of this right to choose. At least, indicative
information for the industrial end-users could be provided.

4.6 Electricity volumes traded contractually

Information about the amount of electricity traded contractually within the Member State and
cross-border during the period considered (annually), with indication of the origin/destination.

This variable tries to measure the commercial flows versus the physical flows of electricity since
they can be different. We request a figure for the volume of the contracts in physical units (MWh)
of the total electricity traded. In case of cross-border trade the country of origin/destination is also
requested.


