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Figure 5

European wholesale electricity prices between 1995 and 2006. Evolution of end-user prices for industrial users (24 GWh
without VAT) and evolution of oil and coal prices (1995-2006) based on nominal prices in Euros. The difference in the price
increases is notable: whereas heavy fuel oil almost tripled in nominal terms between 1995 and 2006, electricity increased

by 25% in nominal terms, and in real terms it even decreased slightly.
Source: Benefits from Liberalisation: Update to EURELECTRIC-KEMA report confirms price reductions for customers, July 2007.
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CO:.. If a European or global carbon market does politician’s point of view, it can be frustrating to not
become established, it should be obvious that have authority beyond setting the rules of the
electricity prices will be better set by a market market. On the other hand, it should be quite
model where supply and demand set the price than  convenient for politicians to not be obligated to act
by a regulated system. when there are problems, as was the case in the
old days.
The third lesson is that when liberalisation is
finished, the scope of political interventions in the Mostly because of the sensitive pricing issues
electricity supply business diminishes. This alone described above, liberalisation is a vulnerable
probably contributes quite considerably to the process. During the transition from monopolies to

overall efficiency of the electricity market. From a competitive markets, many countries have
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implemented various forms of price regulation. In
some cases, governments and regulators cite lack
of competition or to the desire to simply avoid rapid
price increases for customers. However, in the long
run competition is likely to help reduce prices and
improve quality.

The sentiment of the old expression “you cannot be
half pregnant” could easily be applied to energy
markets. Once a liberalised European Energy
Market has been agreed upon, it is necessary to
push that market to develop as quickly as possible
and to allow it to be as close to perfect competition
as possible. Any errors or missteps during the
process could provoke political interventions,
possibly halting the liberalisation process to the
detriment of the society. This potential outcome is
depicted in Figure 6.

Through three different directives, (96/92/EC,
2003/54/EC, and the 3rd energy package with the
relevant directive 2009/72/EC for the electricity
market), the liberalisation process in Europe has
largely followed the first track identified in Figure 6.
However, the Nordic market is currently the only
organised market. The CWE market has made
progress in the last two years but is in a vulnerable
stage. Other markets are still in the process of
liberalising on the national level or are just
beginning to have price convergence on a regional
level. Throughout these processes, we can
observe several instances where national political
opportunism has led to regulations that push
electricity prices below market levels (indicated by
track 2 in Figure 6), thus hindering development
towards a truly competitive market.

The European Commission and the European
regulators (ERGEG) have set up seven regional
initiatives to better structure regional markets.
These initiatives have had varying degrees of
success. In some of these cases, national
governments have not done enough to advance
the development of regional markets. Whether it is
because of national rules governing the handling of
CO, costs, moving congestions to the country
borders instead of dealing with them where they
physically are located, or introducing export fees,
these examples of nationalism (Track 3) result in
the short term protection of the national consumer
and undermine the broader goal of having an
Internal Electricity Market (IEM) in Europe.

It is unlikely that the system of having very different
market rules governing different EU countries will
be viable for much longer, but the question
remains: are European directives to be followed or
is it acceptable that countries continue
sidestepping them? If repeated national
interventions are taken to the extreme, the IEM will
be dead on arrival, and countries will have no
choice but to go back to national monopolies
(Track 4).
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Figure 6
Possible types of developments: The market could evolve into a fully integrated European market;
however, national interventions could also undermine this, thus leading back to regulated national
markets.

NOTE: This chart has been purposefully simplified in order to generalise the possible developments.
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In short, there are three potential outcomes that
could result from the liberalisation of European
electricity markets:

» The continued integration of regional
markets, ultimately resulting in a European-
wide market

» Certain regions - most likely the northern
and north western regions—will develop
their own functional markets. The other
regions of Europe will develop more slowly,
and there will be repeated infringement
procedures from the European Commission
against these countries

» The liberalisation efforts in Europe will
collapse. National monopolies or more
regulated markets will be reintroduced
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Definition of Goals

for the Power

Market

From a long-term perspective, three goals should
drive the European electricity market.

» 1. The electricity market should be as
competitive as possible. This is a
reasonable aspiration as it supports the
overall European target to make Europe a
leader in global competitiveness (i.e. Lisbon
target for the EU).

» 2. In order to meet the overall
competitiveness target, electricity supply
security should be improved, and Europe
must reduce its dependency on non-
European countries.

» 3. The electricity market must strive to be
more environmentally friendly in support of
the Kyoto Protocol targets.

These three objectives are, in principle, supported
by a large majority of politicians in Europe (both EU
and non-EU members alike). In addition to these
targets, the electricity market must ensure the
overall justice for all European inhabitants.

Efficiency and Competitiveness

One of Europe’s top priorities is the establishment
of a truly competitive electricity market in Europe.
This will enable a substantially larger market
compared to what could exist in individual
countries, and thus, optimisation will occur over a
bigger volume. The new European market will have
more players, which will increase competition and
reduce unit cost. A unified European market will
also have the advantage of requiring less reserve

capacity than all single markets combined. This will
further reduce cost. Fortunately, most European
politicians accept these core principles of electricity
liberalisation.

To ensure true competition, a pan-European
market will require that electricity can be
exchanged across-borders. The current market
rules ensure that the electricity can be transported
on the highest grid level at the same price
independent of the distance. This principle best
supports the development of a competitive
electricity market.

Supply Security

Europe’s energy dependency is high and is likely to
continue increasing. Meanwhile, Europe’s own oil
and gas reserves are steadily decreasing, and the
continent’s overall energy demand continues to
grow. Currently, 50% of all European energy
supply comes from outside Europe. This will
increase to nearly 70% by 2030. Politically, Europe
is becoming more and more vulnerable to foreign
energy suppliers, thus undermining its economic
independence. Making matters worse, a significant
amount of Europe’s money will be transferred
annually to countries outside Europe, reducing
Europe’s trade balance.

By reducing energy consumption and electricity
demand, Europe can support its goals of reducing
its energy dependency. Improving energy efficiency
will play a fundamental role in this process, while
also helping the European electricity market to
become even more competitive. Possible steps to
improve energy efficiency include laws (maximum
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Figure 7

The EU-25’s dependency on imports from non-European suppliers.

Source: EU Commission 2004
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energy consumption by application) or a true
market (white certificate).

In the short term, a legal approach is likely to bring
the best efficiency results. In the long term,
however, it is expected that the market approach
will bring better results, as it will ensure higher
levels of efficiency at lower costs. (See the
arguments related to the CO, market).

Diversification is another core component of supply
security. Diversification can be achieved with
regard to prime energy, locations, and production
methods.

As noted in Chapter 2.1, security of supply requires
that generators be in geographical proximity to
consumers. The wider the distance between
generators and consumers, the higher the reliance
is. The development of the generation capacity
depends on the free market, but the development
of the high voltage grid depends on the
transmission system operator (TSO) of each
country. This creates a challenge because the
generation market has a European perspective, but
the TSOs will have a harder time getting together
to develop a common European strategy and to
give the generation market a clear and binding
framework. If the TSOs are unable to cooperate

effectively, a Regional System Operator (RSO)
may be the next alternative.

The Environment

Compared to ten years ago, concerns over the
environment are playing a much more central role
in the debate over European energy markets. Over
the last decade, a European carbon market has
been successfully established. This market has
had a significant impact on the electricity market. In
addition to the carbon market, all EU countries
have their own national targets for increasing their
use of renewable energy resources.

For citizens and politicians alike, the common
perception is that the EU’s carbon-reduction goals
and its renewable energy targets are working hand-
in-hand to reduce CO, emissions, but it is worth
challenging these assumptions. For a given period,
the EU defines the maximum legal amount of CO,
emissions. The market then finds those production
plants and processes which can reduce CO; to
targeted amounts with the least cost. The most
expensive of emissions-reducing methods
effectively defines the price of the CO.. Politicians
play an indirect role in setting the price of carbon
through legislating emissions caps and defining the
total amount of permissible CO, emissions. The
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Figure 8

Typical range of abatement costs for various technologies. The different technologies show a wide range of
abatement costs. Nuclear (EPR) and improved insulation of homes in particular are projects that would be

profitable even without a carbon price.
Source: Fahl 2006.
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larger the carbon market is and the more CO,
emitters there are in this market, the better the
overall carbon market system works.

The financial incentives to promote renewable
energy can also help reduce carbon emissions.
However, the RES-E targets are national, and free
trade of RES-E across-borders is not allowed.
These national systems have an impact on the
global carbon market — depending strongly on the
carbon intensity of the existing generation mix and
the degree of penetration of renewables in a
country. Still, the market price of carbon alone
would not be sufficient to promote investments in
renewables since the difference between the costs
to produce renewable electricity and the market
price for electricity is larger than the market price
for carbon (RES costs — Market price for electricity
> CO, -price).

Figure 8 shows that the abatement costs of various
technologies are very different. These costs now
have to be compared to the market price of carbon.
The chart shows that the cost of electricity
production from most renewable technologies is
often significantly higher than the costs for
conventional electricity generation. This is true

even when the price of carbon is included in the
cost of conventional electricity production.

The current carbon market in Europe is working.
Going forward, it will be necessary to ensure that
as many industries and carbon emitters as possible
participate in this carbon market and that the
number of exceptions is reduced to an absolute
minimum. This will help to minimise distortions. In
the long run, subsidy systems for renewables
should converge with the market price of carbon to
achieve the most environmental benefits at the
lowest possible costs.
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Overall, what Europe wants and what is feasible are not
entirely compatible. The multidimensional optimisation
process is very demanding. For this reason, we are
confronted with patchwork markets that fall short of the
optimal outcome. It is not only essential to achieve the best
overall solution; people must also understand and trust this
solution. Today, we are far away from our key objectives. It
is up to politicians and the electricity sector at large to
improve consumer confidence in the system.

Conclusions

The goal of the liberalised market is to achieve
competitive price position. However, this economic
goal is not necessarily shared by society as a
whole, and society may have other, conflicting
priorities. It often seems that consumers want it all:
the lowest possible energy price, low price
variation, security of energy supply, high
environmental standards, energy infrastructures
that do not alter or damage the landscape, and
independence from foreign suppliers.

Today, we have with a European-wide carbon
market and many variations of national laws and
regulations. It will be difficult in the long run to
combine a European electricity market and a global
carbon market with national support systems for
RES-E. Currently, we have a conflict of systems
with regulated RES energy and un-regulated parts
of the generation market. It is very demanding to
optimise this, as Europe is in between national
markets and a European market. In the words of
Michael Porter, Europe is “stuck in the middle.” It
suffers from the disadvantages of both extremes,
and it cannot take the necessary steps to achieve
the ideal system.

Overall, what Europe wants and what is feasible
are not entirely compatible. The multidimensional
optimisation process is very demanding. For this
reason, we are confronted with patchwork markets
that fall short of the optimal outcome. It is not only
essential to achieve the best overall solution;

people must also understand and trust this
solution.

Today, we are far away from our key objectives. It
is up to politicians and the electricity sector at large
to improve consumer confidence in the system.



Roadmap towards a Competitive European Energy Market World Energy Council 2010

Status in the

European Power

Markets

From National Markets to
Regional Markets

Increasingly, the liberalisation of the European
electricity markets is being driven by an
international perspective. In the past, electricity
markets were primarily defined on a national scale,
and it was often the case that a monopoly-holding
incumbent controlled the entire national market.
While some cross-border exchanges did take place
(for example, during times of seasonal shortages or
unexpected power plant outages), generation
portfolios and transmission grids were really
designed to meet the needs of their respective
nations. With the introduction of a liberalised
electricity market, cross-border exchanges of
electricity increased. This was due to the fact that
consumers were looking for the cheapest sources
of electricity available.

Toy model as an introduction:
Four countries form a regional market

In this example, we consider four countries;

A, B, C and D; and their respective national
electricity markets. In case of no connection
between these countries, there will be no increase
of competition at the time of liberalisation.
However, the situation changes when the
transmission system is modified towards cross-
border exchange and when the regulatory
framework is more or less identical. Both
prerequisites are necessary to build new power
plants at the lowest possible costs. In the final
state, all new power stations have been built at the

cheapest sites, and the old power stations have
been completely replaced.

This simple example explains some critical
timescales and issues:

» Time to improve the grids for international
electricity transport

» Time to build new generation capacity in
order to increase competition

» Accepting dependence on neighbour
countries electricity generation is necessary

Achieving a truly competitive market takes time,
typically at least the magnitude of order of an
investment cycle in the generation, and in the
transmission sector. Additionally, a substantial
amount of new transmission capacity and new
generation capacity is necessary to enter into a
competitive market. This is a strong difference in
comparison to other markets with short investment
cycles.

The minimum time it will take to achieve
competitiveness will be defined by the lead and
construction time of the assets. Additional time may
also be necessary to develop a harmonised
framework for the affected countries. Several
approaches are possible, for example, one
regulator and one TSO per country or one regulator
and one TSO per region. Certainly the one
regulator and one TSO per region approach could
speed up the liberalisation process tremendously.
A country-by-country approach could also deliver
the same results, provided there is effective
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Table 1

The Key parameters of the national generation markets within the EU-27.
The key parameters of the national generation markets still show the strong legacy of monopolies. That said, it is
questionable to use national borders for the calculation of these parameters. The alternative is to use regional

markets, which would reflect the integration of formerly national markets into an international market.

Source: EU Commission, COM (2009) 115 final, March 11, 2009,
Report on Progress in Creating the Internal Gas and Electricity Market

Number of companies with more than | Share of 3 biggest companies (%)

5% share of generation capacity (%)

2006 2007 2006 2007
Austria 5 5 52.2 52
Belgium 2 2 93 99.9
Bulgaria 6 6 56.4 56.4
Cyprus 1 1 100 100
Czech Republic 1 1 73.54 76.85
Denmark 2 2 75 75
Estonia 1 1 99 99
Finland 4 4 67 68
France 1 1 93 93
Germany 5 4 68.52 85.4
Greece 1 1 99
Hungary 6 5 67 67
Ireland 4 72
Italy 5 5 66.3 61.2
Latvia 1 1 95 93
Lithuania 3 3 84 84
Luxembourg 3 3 74.8 80
Malta
Norway 5 6 43.7 40
Poland 6 5 62.8 50.9
Portugal 3 2 75 72.5
Romania 5 5 65.1 63.7
Slovak Republic 1 1 84.8 85.2
Slovenia 3 3 89.8 92.7
Spain 4 5 60.3 76
Sweden 3 3 79 78
The Netherlands | 4 6 62 61
United Kingdom 6 8 37.5 41

cooperation between each nation’s regulator and

TSO.

Generation Market

Table 1 shows the market shares of generation
companies in various European countries. This
table specifically ignores the question of

international competition. Therefore, the values

One famous example in Europe is the Nordic
market, composed of Finland, Sweden, Norway,
and Denmark. The three largest generators in this
region have a market share of about 40%. That is a
clear contrast to the national shares of 75% in
Denmark, 68% in Finland, and 78% in Sweden.
This indicates that integrating national markets into
regional ones is an effective way to reduce market
share of the most dominant companies.

overestimate the market power of the companies in
question and are only relevant in case of broadly
hypothetical discussions. It is important to stress
that when the cross-border exchange of electricity
is taken into account, it may lead to a very different
picture of market power.
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National markets should fulfil some basic criteria in
order to be included in a regional market:

Liquid day-ahead and forward markets and
open balancing and intra-day markets with
trustworthy prices;

A sufficient number of market participants,
energy suppliers, and large consumers;

Transparent access to market information;

Congestion management in the regional
market based on market rules.

The TSOs play a crucial role in the emergence of
regional markets (see following section).

Transmission

Often, discussions about electricity transmission
centre on ownership issues. With this focus, topics
such as developing a regional framework for TSOs
and identifying the tasks of TSOs in the context of
a regional electricity market often get neglected.

In order to allow cross-border trading on all
markets, the TSO rules need to be better
harmonised. Possible steps in this direction include
defining gate closures, nomination procedures, and
balancing rules. Furthermore, the congestion
management of bottlenecks must be co-ordinated
and market-based. If it can be done in an
economically feasible way, the development of
interconnection capacity will help reduce these
bottlenecks and facilitate market integration.

The task of minimising bottlenecks is more difficult
than it may originally seem. Most TSOs operate in
a regulated environment, and the regulator defines
the income of the TSOs. By and large, regulators
have a very nationalistic point of view. Therefore, it
is questionable, whether they will create the right
incentives for increasing interconnectivity.

TSOs should also strive for cooperation with
generators, as this will help grid development to
occur simultaneously with the development of
generation infrastructure. A special focus here is on
renewable generation and the challenges posed by
its wide fluctuations in generation.

The current state of transmission in the European
market still reflects the old national infrastructure,
where the main focus was to distribute electricity
within one country. Only in rare cases was a cross-
border exchange of electricity necessary. With the
liberalisation of the electricity markets, however,
the weak international connections are increasingly
evident, and the necessity for further international
development is even more pressing.
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Table 2

Indicative values for Net Transfer Capacities (NTC) in Europe, Winter 2008-2009, working day, peak hours,
non-binding values.

Source: European Network of Transmission System Operators for Electricity (ENTSO-E)

From To Mw Provided Comments From To Mw Provided Comments
PT ES 1200 | Both ES PT 1300 | Both
countries countries
FR ES 1400 | Both ES FR |s00 |Both
countries countries
Both Both
R I 2650 countries I X 995 countries
FR CH 3200 | Both CH FR | 2300 | Both
countries countries
DE FR opgp | BRI FR DE | 20900 | Both
countries countries
Both Both
E= R 2200 countries F B 3200 countries
FR GB 2000 | GB GB FR 2000 | GB
CH T 4240 | BOth T CH | 1810 | Both
countries countries
AT IT 220 | Both T AT |8 |Both
countries countries
IT SI 160 | Both sI T 430 | Both
countries countries
DE CH 1500 | BOth CH DE | 3200 | Both
countries countries
DE LU ggo | Both LU DE | NRL | Both
countries countries
Both Both
L E= 2400 countries i = 2400 countries
NL DE 3000 | Both DE NL | 3850 | Both
countries countries
DE AT 2000 | Both AT DE | 1800 | Both
countries countries

Depending on

DE cz goo | Both cz DE | 2250 | Both wind situation
countries countries .
in Germany
Depending on
wind situation
in Germany;
Because of the
meshed
PL DE 1100 | DE DE PL 1200 | DE system in the
region, PL only
provides
values in the
Interdependent
NTC Matrix
Both Both
B 2k 550 countries LE i = ERe countries
Depending on
DK W | DE 1500 | Both DE DK W | 950 | Both wind situation
countries countries .
in Germany
NL NO NRL BOth. NO NL 700 NL
countries
Both Both
e . 950 countries LI RO 950 countries
NO SE 2200 | Both SE NO | 2300 | Both
countries countries
SE FI 2050 | Both FI SE | 1650 | EOth

countries countries
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Table 2 (cont.)

From To Mw Provided Comments | From To Mw Provided Comments
Both Both
H Y 0 countries U A 1300 countries
FI EE 350 | Both EE FI 350 | Both
countries countries
EE RU 1000 | Both RU EE | 1000 | Both
countries countries
Both Both
Ly EE 750 countries =k LY 750 countries
LV RU 600 | Both RU Lv | 400 | Both
countries countries
LV LT 1300 | Both LT Lv | 1500 | Both
countries countries
Both Both
-0 B 2200 countries = Ly LA countries
LT RU g0 | Both RU LT |eso |Both
countries countries
SE PL 600 | Both SE PL SE | 100 | PL
countries
PL (074 1750 | CZ (074 PL 800 (074
PL SK 500 SK SK PL 500 SK
SK UA 400 SK UA SK 400 SK
ez Both
Ccz SK 1200 | SK provided SK Ccz 1000 countries
2000 MW
HU SK
SK HU 1200 | SK provided HU SK 400 SK provided
1500 MW 600 MW
HU UA 300 HU UA HU 800 HU
Both AU
RO HU 800 RO HU RO 600 countries provided
900 MW
RO UA 400 RO UA RO 400 RO
HU RS oo | Both RS HU |e00 | Both
countries countries
RS HR 420 |Both HR RS |430 |Both
countries countries
HU HU
AT HU 500 AT provided HU AT 350 AT provided
700 MW 600 MW
RO Both
RO RS 450 RS provided RS RO 500 .
650 MW countries
RO BG U BG RO |750 |Both
countries countries
BG BG
GR BG 300 GR provided BG GR 500 GR provided
500 MW 600 MW
GR MK 300 | Both MK GR |70 |Both
countries countries
GR AL 300 | Both AL GR |30 |Both
countries countries
RS AL 250 | Both AL Rs |2s0 |Both
countries countries
ME AL 200 | Both AL ME | 100 | Both
countries countries
BA ME 400 |Both ME BA | 4g0 | Both
countries countries
RS BA 350 | Both BA Rs | 430 | Both
countries countries
HR BA 630 | Both BA HR |eoo |Both
countries countries
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Table 2 (cont.)

From To Mw Provided Comments | From To Mw Provided Comments
RS BA 350 | Both BA RS |430 |Both
countries countries
HR BA 630 | Both BA HR |e00 |Both
countries countries
HU HR 1000 | Both HR HU | 400 | Both
countries countries
sI HR goo | Both HR si |00 |Both
countries countries
AT Cz
AT Ccz Ccz Ccz provided Ccz AT 700 AT provided
900 MW 1900 MW
Customers Consequently, services of a utility play a major role

Table 3 shows the switch rates in the different
sectors (large industry, medium-sized industry,
small industry, and households). From this table it
is clear that large industry greatly benefits from
liberalised electricity markets. Smaller companies
are usually less energy intensive and are therefore
less affected by the electricity prices. The
discrepancy between small and large countries can
also be attributed to the fact that the small and
medium-sized companies still have to educate
themselves more about the opportunities of the
market.

Households are less active when it comes to
switching to a new supplier. When households
do switch suppliers, it is often because these
households want a special energy mix, for
example, 100% renewables.

In general, personal preferences, and not price, are
the driving factors behind household decisions to
switch electricity suppliers. Experience also shows
that there is often a lag between the time new
suppliers become available and the time
households actually make a switch. Households
will switch suppliers for economic reasons, but this
usually only happens when the new electricity bill is
dramatically cheaper than the current one. This
presents yet another challenge to European
liberalisation. In some EU member states, a
household’s total electricity bill will be determined
primarily by grid tariffs and taxes. Therefore, if a
company wants to gain a substantial economic
advantage over its competitors, that advantage will
be difficult to achieve on a purely economic basis.

or also other reasons, e.g. security of supply. For
households, the relative share of taxes in the
overall electricity price is higher than it is for
industrial users, thus the competitive share of the
customer prices is less important for household
customers than it is for industry.

Regulators

As noted earlier, regulators have a strong national
focus. If liberalisation is to be successful, regulators
will need to work closely together to transition
national regulatory frameworks to a common
European one. The electricity sector is
characterised by long-term investments. Therefore,
creating a stable and predictable framework is a
top priority.

The European Regulators Group for Electricity and
Gas (ERGEG) was established in 2003 by the
European Commission as an advisory group on
internal market issues in Europe. It can be seen as
a foundation for harmonised rules in Europe. As a
result of the Third Energy Package, the Agency for
the Cooperation of European Regulators (ACER)
will become operational in January 2011.

Common Misperceptions about
Competition

Unfortunately, much of the public debate over
European electricity liberalisation is based on
misinformation and misconstrued facts. This
section will dispel some of the most common
myths.



Roadmap towards a Competitive European Energy Market World Energy Council 2010

Table 3

Switch rates in the different sectors in the electricity market. Usually, large, industrial companies show a
much higher tendency to switch the supplier because their economic interest is much more pronounced.

Source: Regulators data.

small industry and

whole retail market large industry medium sized industry households
2006 2007 2006 2007 2006 2007 A 2006 [ 2007

Austria NA NA 5,60% 7,30% 1,70% | 1,80% | 2,10% 0,30% 1,00% 1,50% 0,50%
Belgium NA NA NA NA NA NA NA NA
Bulgaria NA 48,60% NA 1,08% NA 0%
Cyprus 0% 0% 0% 0% 0% 0% 0% 0%
Czech Republic NA 0,80% 4% 6% 2% 3% 1,00% 0,10% 0,10%
Denmark 9.00% | 13.70% | 4.70% NA NA 15,20% | 20.80% | 5.60% 2.70% 6.40% 3,70%
Estonia 0% 0% NA 0% 0% 0% 0,00% 0% 0%
Finland NA NA NA NA NA NA NA NA

| France NA NA NA NA NA NA NA NA
Germany 9,41% | 10,03% | 0,62% | 14,15% | 13,19% [ -0,96% | 9,33% | 9,71% 0,38% 2,55% 4,23% 1,68%
Greece NA 0% 0% 0% 0,00% 0% 0% 0,00% 0% 0% 0,00%
Hungary NA NA NA NA NA NA NA NA
Ireland NA NA NA NA NA NA NA NA
Italy NA 4,60% NA 1,20% NA 7,00% NA 4,00%
Latvia 0% 1% 0% 0% 0,00% 0% 2% 2,00% 0% 0% 0,00%
Lithuania 0% 0% 0% 0% 0,00% 0% 0% 0,00% 0% 0% 0,00%
Luxembourg NA 15% 10,90% | 29,10% | 18,20% | 0,70% | 0,40% | -0,30% 0% 0,18% 0,18%
Malta
Norway NA NA NA NA NA NA NA NA
Poland 7,60% | 7,80% 0,20% | 15,84% | 16,95% | 1,11% | 0,01% | 0,13% 0,12% 0% 0,00% 0,00%
Portugal NA 7,20% 5,50% | 0,00% | -5,50% | 55,70% | 14,10% | -41,60% | 4,10% 5,20% 1,10%
Romania NA NA NA 6.22% NA 7.13% NAP % | 0,93%
Slovak Republic NA 2% NA NA NA 0% 0% 0%
Slovenia 0,10% | 3,60% 3,50% 0% 0% 0,00% | 1,18% | 6,50% 5,32% 1,46% 4,50% 3,04%
Spain 10% 10% 0,00% 9% 10% 1,00% 20% 22% 2,00% 5% 3% -2,00%
Sweden 920% | 9.10% | -0,10% | 9.60% | 8.70% | -0,90% | 9.60% | 8.70% | -0.90% | 9.80% | 10.40% | 0,60%
The Netherlands NA NA NA NA NA NA NA NA
United Kingdom NA NA NA NA NA NA NA NA

Often, a strong correlation is drawn between an
enterprise’s high operative earnings and low
competition. However, this is not necessarily the
case. An enterprise’s operative earnings depend
on many factors including the development of
innovation and the pace of investment. Moreover,
even in markets with low competition, companies
working in highly regulated and risk-free markets
can endanger the existence of their company.

Another misconception is that markets with a
limited number of players experience minimal
competition. As the European mobile phone market
indicates, this is not the case. This industry is a
more or less structured as an oligopoly with only
four or five dominant companies. Nonetheless,
customers benefit from a high degree of
competition. Similarly, a variety of small boutiques
offering their services is not a guarantee of fair
market prices, especially when the diversity leads
to a difficult comparison of the prices, as might be
the case with real estate agents.

Yet another market misconception is that a high
switch rate is considered as proof of high
competition. If this were the case, then the market
for gasoline would be almost perfect, since there
are few drivers who are loyal to just one brand. The
beer market, by contrast, would be rather
imperfect, since most people do prefer a certain
brand. Similarly, retail banking shows an extremely
low switch rate, again leading to the question of
how to measure market integration and
competition. Of course, none of these comparisons
are serious or perfect analogies, but in a way, that
is exactly the point. We must think carefully about
how to define competition and how to measure it.
The popular myths will not really help in finding the
right answers.
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Figures 9 (top) and 10 (bottom)

Figure 9: Evolution of prices and share of taxes (excl. VAT) for industrial users (24dGWH, 1995-2006)
Figure 10: Evolution of prices and share of taxes (incl. VAT) for households (3,500 kWH, 1995-2006)
Source: EURELECTRIC 2007
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Prerequisites for Competition _

Neutrality
Competition needs a reliable framework that > The varying interests of different
stimulates market forces to do their work. For this, stakeholders must be balanced against

there are several necessarv prerequisites. each other. The temptation to focus on
Y y prerequis! short-term targets rather than the long-term

sustainable welfare of both industry and

L | Prer isi )
ega erequisites consumers must be avoided.

To encourage competition in the electricity market,

a few legal prerequisites should be in place. Transparency

Following ERGERG, it is clear that the way to a > Legislation must guarantee an open and
single European market is via regional markets. accessible regulatory process. All
Ideally, these regional markets should all have the stakeholders should be informed of
same legislation to ensure a level playing field. As regulatory proposals and invited to make

their own submissions. These submissions
along with the final decision and the
justification of that decision should be clearly
communicated to all affected stakeholders;

long as there are differences in national legislation
and regulation, the regional market will be
somewhat distorted. To get rid of these possible
distortions, legislation and regulation has to be

harmonised across Europe. Some characteristics > All relevant documentation must be publicly
of good regulation include: available in both the country’s native
language and English;
Clarity » Regulatory objectives and procedures must
» The regulator must clearly establish long- be clear and enduring. They should provide
term targets; certainty over the long-term;
» The responsibilities of regulatory authorities > Predictable and consistent regulatory
must be clearly defined in legislation; requirements will ensure that the level of

regulatory risk is low.
> Regulatory requirements must be easily
understandable;

Efficiency
» Stakeholders’ rights, obligations, and » Permitting returns that are adequate to give
penalties must also be clearly established. incentives for new investments, hence

ensuring security of supply;

» Incentives to reduce cost should be
provided.
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Independent of the investor, generation
investments must receive the same treatment
under legislation. A level playing field will result in a
larger number of generation companies in a region,
since it will make it easier for non-incumbents to
enter the region. The concentration will effectively
be reduced on both a national and regional level.
Some existing legislation could favour incumbent
companies, thus making it very difficult to reduce
market concentration. The non-discriminatory third
party access (TPA) is also fundamental for
generation investments, which should be realisable
without administrative hurdles.

To achieve a level playing field in a regional
market, it is also necessary to have harmonised
rules for the transmission system operators
(TSOs). Like generation investments by non-
incumbents, this will lead to a reduction of market
concentration but with one striking difference:
Whereas generation investments need roughly one
investment cycle to become effective, the TSO-
harmonisation will be effective immediately.
Provided sufficient grid capabilities are available,
taking together the incumbents of their former
monopolistic region to one region will reduce the
concentration in the region immediately provided
sufficient grid capacities are available. If the grid
capacities are not sufficient to transport the
electricity in the region without bottlenecks, the
TSO-harmonisation will help provide the right
incentives for the needed grid investments.

Economic Prerequisites

Having enough independent players on the market
is the main economic prerequisite of liberalised

markets. This can be easily achieved through
integrating national markets into regional ones. The
regional energy market will automatically have an
increased number of independent players, thus
increasing the competition and reducing
concentration.

Educational Prerequisites

Liberalised markets mean more freedoms for the
customer, such as the right to choose a provider.
However, the customer can only appreciate this
market offer if the customer is educated about the
options. In other words, the customer has the
obligation to learn since it is now his responsibility
to decide which electricity supplier is the optimal
choice.

The bigger a customer’s electricity bill, the more
likely that customer is to spend time educating
himself about the different options of the
electricity markets.

They have an enormous economic pressure and
their competitors can reach a substantial
competitive advantage by better energy
procurement. The best example of this is primary
aluminium production. Because the aluminium
market is international, European companies are
participants in a global competition. Sometimes
markets have very attractive prices for special
customers thanks to low production costs or a
customer’s political influence. Competition in the
electricity market may result in a fair price for the
region, but that does not necessarily mean
matching the cheapest price available globally.
Interestingly enough, the metal sector also creates
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global link between electricity markets. This
competitive pressure, however, will not work on the
short-time scale of the spot market, but only with
the mid- and long-term markets, where investment
decisions take place. In the medium- and long-run,
aluminium smelters will go to the regions with the
most attractive electricity prices, and demand will
drop in the original sites.

Naturally, customers who are less affected by their
electricity bill will spend considerably less time to
research the cheapest electricity supplier. This,
however, is not necessarily a sign of missing
competition. Rather, it is mainly due to
complacency caused by limited exposure to
electricity prices.

Political Prerequisites

In addition to the already mentioned prerequisites,
a strong political will to accept competition and its
results is necessary. Naively, many think that
liberalisation will automatically drive down prices,
but it is important to remember that liberalised
markets aim to achieve fair prices — fair for both the
producer and the consumer.

When a region has an ageing power plant portfolio,
the market prices should reflect the needed
development and show higher market price for
electricity. In a perfect market, this will set
incentives for investments in new power plants.
Similarly, a recession or an energy efficiency
measurement can lead to an over-supply of
electricity within a certain region, resulting in
disinvestments. In accordance with the desires of
the general public, politicians might have a

preference for low market prices. Because of this,
the political will for liberalisation tends to weaken
when prices rise, and politicians often attempt to
re-regulate in an effort to offset increasing prices.

Generally, liberalised markets also tend to shift
responsibility from politicians to market
participants. Politics should ideally define the
framework in which the market participants will
work. Since the energy markets are increasingly
international, their framework can no longer be
defined nationally. This means it is necessary to
have a balanced distribution of responsibilities
between political players. Following the principle of
subsidiarity, responsibility should be assigned to
the lowest possible level where the problems can
be solved. International electricity trading and
exchange is certainly beyond the scope of national
politics. At the very least, a regional framework has
to be established and defined.

Lastly, the idea of a liberalised market should be
valid for all sorts of generation. Certain types of
electricity generation are currently not under
competition and actually benefit from financial
subsidies such as feed-in tariffs. Promotion
schemes might be a good idea to help introduce a
new technology into a market, but all of these
technologies must sooner or later prove that they
are economical in their own right.
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Introducing a promotion scheme only makes sense
in combination with a roadmap for integrating the
first subsidised technologies into the competitive
market system.1

Deficits in the Current
European System

In the current European system, the main obstacle
is a predominantly national view among regulators
and grid operators that is difficult to bring in line
with a European or even regional market. Because
of this, needed investments in grid infrastructure
are delayed or do not take place. Consequently,
investments in power plants are also made with
caution. If a harmonised framework existed,
investments in the grid infrastructure in one area
would be done following the same rules as the
neighbouring area. As a result, bottlenecks would
be reduced, and there would be more security for
investments in generation assets. With substantial
new investments, the power plant fleet in Europe
could be dramatically improved. Competition would
ensure that the older, inefficient, and high-cost
plants would vanish.

Unfortunately, today’s politicians and regulators
see the private household as the key to increasing
competition. Private customers do stand to benefit
from liberalisation, but they will benefit from this
liberalisation much more if there is also a
substantial increase of competition within the
European generation sector.

! Alternatively a roadmap how to re-regulate the market is
needed, in case the European governments are convinced that
electricity should be a regulated business.
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Regional and National
Electricity Markets:

An Overview

Introduction and an Overview
of Europe’s Current Electricity
Demand

The European Commission’s 2004 Strategy Paper®
devoted a significant amount of attention to the role
of the regional markets and to cross-border market
development. It recognised the importance of
ongoing development in the countries where cross-
border interconnections and commercial relations
were already reasonably strong and could be
further enhanced by settling certain practical
issues.

In the Strategy Paper, the European Commission
highlighted eight potential regional electricity
markets:

» Nordic Market — Denmark, Norway,
Sweden, and Finland

» Great Britain and Ireland

» West Market — France, Germany, Austria,
Switzerland, and Benelux

> |berian Market — Portugal and Spain
> ltalian Market

» North East Market — Poland, Czech
Republic, Slovakia, Hungary, and Slovenia

» South East Market — the Balkan countries

2http://e(:.europa.eu/energy/electricity/florence/doc/ﬂorence_1 0/
strategy_paper/strategy_paper_march_2004.pdf

» Baltic Market — Lithuania, Latvia, and
Estonia.

The European Parliament adopted the Electricity
Directive and Regulation on cross-border
exchanges on June 16, 2003. Among the
measures required by this directive are full market
opening, legal unbundling, and the introduction of
sector specific regulation in all Member States in
order to ensure non-discriminatory access to
networks. These measures will contribute
significantly to competition in Europe, and this
paper starts from the assumption that Member
States will rapidly and comprehensively implement
the measures based on their common objective of
having a more competitive market. National
regulators in particular will play a vital role in setting
up and enforcing most of the aspects of the market
design that are discussed in this paper. A key part
of this will be removing inappropriate technical and
financial impediments. Similarly, legally and
functionally independent system operators will, by
providing non-discriminatory access to networks,
be responsible for the day-to-day functioning of the
liberalised electricity system. In many cases,
independent power exchanges that provide
transparent, non-discriminatory access to energy
markets and free transactions may be responsible
for the day to day functioning of the electricity
related markets.

Meanwhile, the regulations for cross-border
electricity exchanges will include specific binding
guidelines for these transactions. This will allow the
development of harmonised conditions of access to
the European network for those wishing to buy,
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sell, or trade electricity. This should lead to
coherent, cost-reflective charges for the use of
European transmission networks, the removal of
other distortions of cross-border trade, and the
operation of the transmission system, in particular
congestion management, so as to promote fair
competition and economic efficiency.

Technical and theoretical descriptions of the
electricity market behaviour are provided in the
Annexes 1 and 2 respectively.

In spring 2006, the ERGEG launched the Electricity
Regional Initiative (ERI) to speed up the integration
of Europe's national electricity markets. The ERI
created eight regional electricity markets in Europe,
as an intermediary step on the way towards
creating a single EU electricity market. The
markets created by the ERI include:

» Northern (Denmark, Finland, Germany,
Norway, Poland, Sweden)

» Central-West (Belgium, France, Germany,
Luxembourg, Netherlands)

» Central-East (Austria, Czech Republic,
Germany, Hungary, Poland, Slovakia,
Slovenia)

» Central-South (Austria, France, Germany,
Greece, Italy, Slovenia)

» South-West (France, Portugal, Spain)

» Baltic (Estonia, Latvia, Lithuania)

» France-UK-Ireland (France, Ireland, United
Kingdom)

» The SEE region (created on June 27, 2008
by an Energy Community Ministerial Council
decision. This region includes Bulgaria,
Bosnia and Herzegovina, Croatia,
Macedonia, Greece, Montenegro, Romania,
and Serbia.)

The Regional Initiatives are a project of the energy
regulators to speed up the integration of Europe's
national energy markets. Launched with the
support of the European Commission in spring
2006, the Regional Initiatives create seven
electricity and three gas regional markets as a
precursor to a single-EU energy market.

The fallout from the 2008 financial crisis continued
to affect the energy consumption of the EU
Member States throughout the first quarter of 2009.
In January and February 2009, colder than normal
weather conditions together with the repercussions
from the gas conflict between Russia and the
Ukraine significantly increased household
electricity consumption, especially in the eastern
part of the EU. However, as industrial demand
receded, total electricity consumption in the first
quarter of 2009 actually fell below 2008 levels.

The significant price reduction in the main input
fuels used by the marginal producers of electricity
combined with a decreasing industrial demand in
the majority of the Member States also helped
push wholesale electricity prices down across
Europe during the first quarter of 2009.
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Figure 11

The Pan European Price Index by Platts demand-weighted day-ahead base load indices indicating price
trends for Europe’s free electricity markets as a whole. Europe is moving towards a continental market
model, and while transmission constraints mean the reality may be some way off, these indices meet the

demand for representative, Europe-wide indices.

Source: Platts (price index) and selected European electricity wholesale markets (volumes)

Monthly Pan European Price index (Platts) and
Monthly Aggregate Volumes (selected electricity markets)
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The average monthly value of the Platts Pan
European Price Index (PEP) remained stable in
January 2009, mainly due to the cold weather

conditions in Europe.

However, in February and March 2009 the PEP
index fell abruptly, recording a 36% drop in the first
quarter of 2009 alone. Compared to its highest
volume in September 2008, the Platts index lost
more than half of its monthly average value (-58%).

Trading activity on the European electricity
exchanges remained relatively stable. Year-on-
year, the volume traded in January, February, and
March 2009 were respectively 5.7%, 9.9%, and
7.9%, which were less than the volumes of the
corresponding months in 2008. The cumulative
day-ahead volume for the selected countries
stayed above 83 TWh per month between January

T T
7891011121 234 56 78 910111212 34567 89101112123 456789

2009

and March 2009, suggesting that the lost volumes
were roughly equivalent to the drop in industrial
demand.

There was no evidence of mass retreat of capital
on the exchanges similar to the flight-to-safety
behaviour observed in some of the financial
markets. It seems that participants continued to
rely on and use the electricity trading platforms
throughout the bear market period.

Regional European Energy
Markets

This section looks at the main characteristics of
various European wholesale markets. The section
starts from the regional map developed in the
Commission’s Strategy Paper [1] and some
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Figure 12

The monthly electricity consumption in TWh for the EU-27.

Source: Eurostat database
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reports [2], [3], [4].

Nordic market

The Nordic Market, composed of Finland, Sweden,
Norway, and Denmark, is an advanced market.
The market is characterised by a versatile
generation mix and by Nordpool, a regional power
exchange with a dominant role.

Nordpool offers a physical day-ahead market
based on day-ahead auctioning for hourly delivery
over the 24 hours of the following day, as well as a
continuous hour-ahead Elbas market. As of March
4, 2009, Elbas covers Finland, Sweden, Western
Denmark, Eastern Denmark, Norway, and
Germany. The supply and demand bids in the day-
ahead market form the system price from the
supply and demand curve for every hour.

Using the day-ahead price as the reference price,
Nordpool also offers cleared forwards, futures, and
options contracts and cleared contracts for price
area differentials.
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The Nordic market has more than 350 generation
companies. The three largest generators in the
region have a combined market share of about
40%.

Norway

In 2007, the total electricity generation in Norway
was 137.7 TWh. 0.9 TWh of that came from wind
power, and the rest was sourced by hydropower.
This represents a production growth of 13%
compared to 2006. Wind power alone rose by 34%.
Norway’s 2007 net exports were 10 TWh as
compared to net import of 0.9 TWh in 2006. The
improved figures are a result of heavy rains and
high reservoir levels. Total net consumption of
electricity in Norway in 2007 was 110.8 TWh, about
3 TWh more than the year before.

Denmark

In 2007 electricity consumption in Denmark,
including losses in the transmission grid, was 37.0
TWh, equal to the country’s 2006 consumption.
However, Denmark’s overall electricity production
in 2007 amounted to 37.0 TWh, 15% less than in
2006. This was caused by an increase of
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Figure 13

Market shares of the five biggest electricity companies in the Nordic Market (as of 2004).

Source: European Commission
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hydropower production in the Nordic area
combined with higher fuel and CO, prices.

Finland

The power demand in Finland increased by 0.4% in
2007 to 90.4 TWh. The Finnish power generation in
2007 was 77.8 TWh, and net imports were 12.7
TWh. Combined heat and power (CHP) covered
34% of the generation, while nuclear power
covered 29%, conventional condensing power was
19%, and hydropower was 18%. The share of wind
power was 0.2%.

Sweden

Sweden'’s electricity production is dominated by
hydro and nuclear power. The installed capacity of
wind power has increased over the last year but is
still only about 1% of the total amount of electric
energy produced. In 2007, Sweden’s total
electricity generation was 145.0 TWh, compared to
140.3 TWh in 2006. 2007 was a wet year resulting
in higher hydropower generation (65.5 TWh in
2007 compared to 61.1 in 2006). Sweden’s nuclear
power generation was lower 2007 than it had been
in 2006 (64.3 TWh compared to 65.0 TWh). One
reason for this was rather large refurbishments and
upgrading of the capacity in several nuclear plants.
13.8 TWh of electricity was generated by other
thermal power plants (fossil and bio fuels), an
increase of 0.6TWh from 2006.
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Sweden’s consumption was roughly even between
2006 and 2007, hovering at around 146.3 TWh.
Sweden’s net imports were 1.3 TWh in 2007
compared to 6.1 TWh in 2006. This decrease was
the result of net power exports from Sweden to
neighbouring countries of 17.2 TWh and net
imports of 18.5 TWh.

Great Britain and Ireland

Currently, Great Britain and Ireland are separate
markets, although there is an interconnector
between Scotland and Northern Ireland.

Additional proposals to construct an interconnector
between the Republic of Ireland and Wales are on
the table, as are some other routes. Meanwhile, the
European Electricity Mini Forum for the Republic of
Ireland, France, and the UK has recommended
improved co-ordination between these countries.

Great Britain

The Office of Gas and Electricity Markets (Ofgem)
supports the Gas and Electricity Markets Authority
(the Authority), the regulator of the gas and
electricity markets in Great Britain. The British
wholesale market is based on bilateral trading
between generators, suppliers, traders, and
customers across a series of markets.
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Important characteristics of the British wholesale
electricity market include a relatively high number
of different players and the strong role of liquid
bilateral markets. Power exchanges account for a
relatively small share of electricity trading, and the
majority of the trading takes place bilaterally in the
OTC markets through power brokers.

The total installed capacity of the British system at
the beginning of 2007/08 was 78.4 GW (of this coal
was 36%, CCGT was 32%, nuclear was 14%,
renewables was 7%, oil and OCGT were 5%,
pumped storage was 3%, and interconnector was
3%).

Seven companies had market shares exceeding
5% and, of these, the three largest companies held
39% of the installed capacity (British Energy 15%,
RWE 12%, EON 12%, SSE 12%, ScottishPower
7%, EDF 6%, International Power 6%, Centrica
6%, Drax 5%, and other 19%).

Total traded volume on the UKPX for the 2007/8
was 17.1 TWh for all packages, where the total
traded volume comprises half hour and four hour
(EFA) block trades — this is around 2TWh higher
than 2006/7.

Britain typically imports electricity from France and
exports to Northern Ireland. Total imports into
Britain were 8,927 TWh and 21 GWh respectively,
whilst exports were 2,025 GWh and 1,423 GWh
respectively.

The British electricity system is connected with
France and Northern Ireland via the Interconnexion
France Angleterre (IFA), a 2,000MW HVDC

interconnector. It is jointly owned by National Grid
Interconnector Limited (NGIL) and (RTE) and
Moyle, a 500MW interconnector between Scotland
and Northern Ireland and owned by Moyle
Interconnector Ltd.. Moyle is capable of exporting
at 500 MW to Northern Ireland and importing at 80
MW. The existence of these interconnectors and
the current proposals for new interconnectors
suggests that new interconnection capacity will be
provided to the market when it is economical to do
so. BritNed, 1,000 MW interconnector jointly owned
by NGIL and TenneT, is currently under
construction between Britain and the Netherlands.

The British Electricity Trading and Transmission
Arrangements (BETTA) became effective on April
1, 2005. Proposed by Ofgem and the Department
of Trade and Industry and bringing together
England, Wales, and Scotland, BETTA created a
competitive British wholesale electricity market for
the first time.

Republic of Ireland and Northern Ireland

Thanks to the establishment of the historic Single
Electricity Market (SEM) for Ireland and Northern
Ireland, 2007 was a defining moment for the Irish
Energy Sector. During 2007 CER and NIAUR
completed the first phase of the project as set out
in the Development Framework Document, namely
the establishment of an all-island wholesale
electricity market. The SEM consists of a gross
pool market, into which all electricity generated or
imported onto the island of Ireland must be sold
and from which all wholesale electricity for
consumption or export from the island of Ireland
must be purchased. The SEM has been fully
operational since November 1, 2007, and it
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Figure 14

Market shares of the five biggest electricity companies in the Western European market: FR, DE,

BENELUX, AT (as of 2004).
Source: European Commission

replaces the previous bilateral contracts market.
The SEM is widely seen as the first major step
towards All-Island Energy Markets.

At end of 2007, All Island Market share by installed
capacity in the SEM was ESB Power Generation -
45%; NIE PPB - 16%; Hunts town - 8%; Synergen -
4%; Tynagh - 4%; Wind -12%; Coolkeeragh - 4%;
Aughinish - 2%; Moyle - 5%.

The North-South interconnector between Northern
Ireland and the Republic of Ireland currently has a
net transfer capacity (NTC) of 330 MW in a north-
south direction. It became an integral part of an all
island transmission system with the
commencement of the SEM in 2007.

Western European Market

According to the European Commission’s Strategy
Paper, the West European Market consists of
Germany, France, Belgium, the Netherlands,
Luxembourg, Switzerland, and Austria. Some of
these countries also provide a bridging function to
the new Member States situated on their Eastern
borders. Such overlaps between different markets
will emerge as markets develop further and
become more integrated. As liberalisation
advances, market-based solutions will become
common.
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The market structures in the different countries of
this region vary considerably. In some of the
countries, the generation structure is diversified,
but in other markets only a small number of
companies are operating. The overall structure in
the region can be seen from the graph below.

The Western European market consists of seven
different countries, including Switzerland, even
though Switzerland is not a member of the
European Union and generally falls outside of the
EU’s regulatory frameworks. In Germany, France,
the Netherlands, and Austria, power exchanges
have been established, all of them with a day-
ahead markets and some with a futures market.
Belgium, meanwhile, is currently in the process of
building up an electricity exchange. In all of these
countries, wholesale trading has been evolving.

Despite the lack of politically-driven market
integration, a Western European market is clearly
emerging through the activities of the market actors
and the TSOs themselves.
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Upon closer inspection, the following two wholesale
regions can be observed already if one compares
wholesale prices in the national markets:

Austria, France, Germany, Luxembourg,
and Switzerland

Belgium and Netherlands

There is very seldom congestion on the cross-
border lines between Austria, France, Germany,
Luxembourg, and Switzerland. As a result, the day-
ahead and forward prices of these five national
wholesale markets are converging. During the last
years the spread of the forward prices between
France and Germany has been continuously
decreasing (see graph above). The same
development can be observed for the day-ahead
prices. In fact, the prices on the German, French,
and Austrian power exchanges are developing
almost in parallel, and the end prices are very close
to each other.

Germany

In Germany, wholesale electricity trading takes
place both on the bilateral/OTC market and the
power exchange. In 2002, the two existing power
exchanges of the time merged to form the
European Energy Exchange EEX AG in Leipzig.
Since then, there has been a further merger of EEX
and France’s PowerNext.

There is a relatively high number of players who
are active in the German wholesale market, and a
significant number of these actors actually come
from outside Germany. As of August 2009, there

were 237 participants from 22 countries active on
the EEX. More than 50% of those participants are
from outside Germany. As is the case with most
other electricity wholesale markets, the majority of
deals in Germany are still done on an OTC basis.
However, volumes on the EEX have been
increasing constantly over the last few years.

EEX operates a day-ahead market with hourly
products (anonymous, bilateral auction) and block
products (continuous trading). It also operates a
futures market where contracts can be traded for
delivery up to six years in advance.

The prices formed on the exchange benefit from
high credibility and are backed by the large number
of market participants and the transparency of the
market prices. The EEX prices are the benchmark
for the entire market, including OTC wholesale and
retail business. In 2007 the day-ahead spot market
prices at the EEX showed a decrease of
approximately a quarter of the annual mean
averages of the Phelix-Day-Base and the Phelix-
Day-Peak compared to 2006. At the same time the
spot market day-ahead trading volume increased
by approximately a third, which resulted in cost-
reducing effects for the procurement of electricity
on the day-ahead spot market in 2007 compared to
2006.

The four largest German generators comprise
approximately 70% of the country’s net electricity
generation. During the 2007 reporting period, the
market share of the three largest suppliers
increased slightly to 46.1% of the total net
electricity consumption from the "public supply”
network.
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France

Electricity generation in France shows the
characteristics of a generation park strongly
dominated by nuclear generation. In general,
France exports electricity to neighbouring
countries. Most of the trading participants on the
OTC and exchange market are also active in the
wholesale markets of the neighbouring countries.

According to the RTE, internal consumption in
2007, including losses in the distribution and
transmission networks, amounted to 480.3 TWh,
an increase of 0.4% over 2006. Again according to
the RTE, generating capacity in France was
115,900 MW in 2007 compared to 115,500 MW in
2006.

EDF is responsible for 83% of France’s generating
capacity and 88% of the country’s produced
energy. It was the only company to exceed the
threshold of 5% of available installed generating
capacity. The other two significant generating
companies are Electrabel-Suez with 4% of the
generating capacity; CNR, SHEM, and its holdings
in nuclear power plants with 3% ; SNET (part of the
ENDESA Group) with 2% of the generating
capacity and 1.5% of energy production at national
level. These three generating companies account
for 93% of France’s total generating capacity.

PowerNext, the French power exchange, started
with a day-ahead market in 2002. In June 2004, it
also launched a futures market. In 2007, electricity
volumes marketed on PowerNext were as follows:
volumes traded day-ahead (hourly products or
blocks quoted a day-ahead) increased by 49% in
the year, rising from 29.6 TWh in 2006 to 44.2 TWh
in 2007, and forward-traded volumes remained
lower until September 2007 when activity increased

sharply. However, taking 2007 as a whole, activity
was generally slightly down on the previous year:
79.4 TWh was traded on PowerNext Futures in
2007 compared with 83.1 TWh in 2006.

In 2007, deliveries from OTC transactions
remained relatively stable. Their total volume
amounted to 262 TWh, an increase of 2.2% over
2006.

Day-ahead prices from PowerNext are developing
similarly to the German day-ahead prices on the
EEX. The movement of PowerNext’s day-ahead
market prices is very similar to the movements of
the expected loads of the grid. These loads are
published by RTE, the French TSO.

The Belgian, Dutch, and French electricity markets
are already coupled, causing prices in the three
organised markets to converge, as illustrated by
PowerNext and Belpex prices, which were the
same throughout 90% of the year. The prices on
the three organised markets were the same for
approximately two thirds of the year. By contrast, in
2006, the APX and PowerNext prices were aligned
only 10% of the time.
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Table 4
Electricity data for Austria in 2007.
Source: Austrian regulator

2007 (GWh) Change vs. 2006
Gross electricity generation 63,741 -0.28%
Physical imports 22,130 +4.10%
Physical exports 15,511 +7.66%
Consumption by pumped storage power plants (PSP) 2,985 -10.56%
Domestic electricity consumption 67,375 -0.08%

Austria

Two separate authorities are responsible for the
regulation of the Austrian electricity and gas
markets. Fortunately, these entities cooperate well.
However, some key regulatory activities, such as
monitoring of unbundling in the electricity sector,
have been transferred to other bodies, making
coherent market regulation harder to achieve.

The Austrian electricity balance in 2007 and the
changes from 2006 are shown in Table 4. Between
2006 and 2007, foreign trade in electricity
increased slightly, while domestic electricity
consumption declined marginally. The largest
generator covers about 55% of the overall
consumption. Provincial and municipal utilities as
well as some foreign companies focus their
business on distribution and supply. There are also
about 125 additional small utilities serving local
customers.

Most of the electricity is traded bilaterally, partly
through long-term power purchasing agreements.
As there is no congestion at the Austrian-German
border, EEX and EXAA are competitors on the
same regional market.

Market integration is one of Austria’s key strategic
objectives. The high level of integration with the
German pricing area is important in this respect,
but it also restricts liquidity on the Energy
Exchange Austria (EXAA). This is currently having
a negative impact, as there is little difference
between EXAA and EEX prices. If network
congestion rose, increased trading volumes on the
EXAA would be likely. However, Austria would then
be confronted with a far higher degree of market

concentration during congestion periods. Effective
oversight of trading on the EXAA is needed, as is
Austrian price formation on the EEX.

Due to its 15,500 MW of transmission capacity into
neighbouring countries, Austria seems predestined
for strong integration of the wholesale market. In
fact, Austrian wholesale prices are in line with
those in Germany, and as a result of market
integration, Austria “imports” a close linkage
between electricity prices, and coal and gas
quotations (and consequently also CO, emission
allowance electricity prices); it also enjoys very low
off-peak prices.

Netherlands

Energiekamer, the Dutch office of energy
regulation, is committed to making energy markets
work as effectively as possible through the
implementation of various regulatory instruments.
The Dutch wholesale market can be subdivided
into various marketplaces on which supply and
demand meet. The following marketplaces can be
distinguished:

The trade in bilateral contracts, also known
as the bilateral market;

The over-the-counter (OTC) market;

The day-ahead market (spot market, APX);
and

The balancing market or the market for
control and reserve power.
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Table 5
Electricity data for the Netherlands in 2007.

Source: Dutch regulator

Total consumption 112.398 TWh
Generation capacity 20,8 GW

Net generation volume 99.349 TWh
Import capacity 3, 65 GW
Net import volume 17.609 TWh

The main wholesale market in the Netherlands is
the bilateral market, which covers about 80 to 90%
of the market. The remainder is traded on the day-
ahead market. Imported volumes have to be traded
through APX.

There are approximately 25 active electricity
producers in the Netherlands. In terms of the size
of generating fleets, the Netherlands has seven
large and 18 small electricity producers. The large
coal- and gas-fired plants and the combined heat-
power plants that provide the bulk of production in
the Netherlands are owned by a few large
producers. In fact, three-quarters of the Dutch
generating fleet belongs to four electricity
producers. The market share of the six largest
generators accounts for approximately 69% of the
total generation, compared to approximately 31%
aggregate share for distributed generation. Key
2007 figures are presented in Table 5.

APX offers a day-ahead trading platform for the
electricity market in the Netherlands. The Dutch
market is connected to the Belgian and German
markets through various interconnectors. Under
normal operations, the maximum transmission
capacity on the five cross-border connections is
3650 MW, 3350 MW of which is available to the
market. As of January 1, 2001, the allocation of the
available cross-border capacity takes place at an
auction organised by TenneT in conjunction with
the relevant German and Belgian grid managers.
The capacity is auctioned in the categories year-
ahead, month-ahead, and day-ahead. On
November 21, 2006, the Trilateral Market Coupling
with Belgium and France occurred. The power
exchanges are now connected and take the

available capacity at the borders into consideration.
As of May 2008, a 700 MW cable between the
Netherlands and Norway became operational. In
this situation, price correlation is not a good
indicator of the extent of market integration. Price
differences will exist when there are active
restrictions on transmission capacity. It is therefore
more important to consider the efficient use of
interconnectors.

In 2009, some major changes occurred in the
Dutch generation market. This was driven by
Vattenfall’s acquisition of Nuon and RWE’s
acquisition of Essent. These steps will help
internationalize the structure of the Dutch
generation market. It is also a step towards further
integrating the Northwest European electricity
market.

Belgium

In Belgium, the federal government and individual
regions share authority over the electricity and
natural gas markets. The CREG is the federal
regulator for Belgium.

The day-ahead markets of Belgium (Belpex), the
Netherlands (APX), and France (PowerNext) were
successfully matched in 2007. The three markets
seldom operate in isolation from one another.
Belpex and PowerNext had the same prices listed
88% of the time, and Belpex and APX had the
same prices 73% of the time. In 2007, the prices on
the three markets were usually fairly close to one
another and relatively low: the average annual
price was 41€/MWh.
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Table 6
Electricity data for Switzerland in 2007 and 2008.
Source: ATEL

2007 2008 Change %

Net production (TWh) 63.8 64.3 +0.7
Hydro production (TWh) 36.4 37.6 +3.3
Nuclear production (TWh) 26.3 26.1 -0.8

Import-export-balance (TWh) -2.0 -1.1 -45.0
Total demand (TWh) 61.8 63.2 +2.3
Final demand per capita (kWh) 7'646 7'538 -1.4

Average Spot price (Euro/MWh) 74.38 45.99 -38.2

The improved integration of the markets, following
the coupling of the Belgian, French, and Dutch
markets, did not result in an increase of net imports
for Belgium. In fact, net physical imports of
electricity amounted to approximately 6.6 TWh in
2007, a fall of around 3.4 TWh compared to 2006.
This brought the net physical imports back in line
with 2005 levels (6.2 TWh). Gross physical imports
in 2007 amounted to approximately 15.7 TWh,
compared with 18.7 TWh in 2007. Gross physical
exports in 2007 were 9.0 TWh, compared with 8.6
TWh in 2006.

In 2007, the total volume traded on the Belgian
electricity exchange was 7.6 TWh, which
accounted for nearly 8.5% of total Belgian
electricity consumption. During the year under
review, the total volume purchased on Belpex
amounted to 6.8 TWh; the volume sold to 4.9 TWh.
This difference between the volume purchased and
the volume sold is precisely due to the market
coupling and Belgian’s imports and exports with
France and the Netherlands.

Belgium took several steps towards strengthening
the electricity transmission grid in 2007. For
example, in January, it was decided to strengthen
the Belgian-French interconnection by converting
the Chooz (F) Monceau line to 220 kV across its
entire length and to install a phase-shift transformer
at the Monceau substation. Elia also brought two
150 kV connections on line (21 km between
Monceau and Thy-le-Chateau, and 0.5 km between
Keerken-Lokeren Vijgenstraat) and strengthened a
150 kV connection (5 km between Triviére and
Ville-sur- Haine).

In February 2007, the five regulators of the Central-
West European region published their action plan
for the 2007-2009 period, focusing on the
acceleration of the regional integration of electricity
markets. This plan also elaborates a regional
investment plan for the transmission grid.

Belgium’s total installed generation capacity
amounted to 16,363 MW in 2007, compared with
16,150 MW in 2006. Looking forward, the
generation unit plans for the period from 2008-
2012, 990 MW are under construction; 2,509 MW
are authorised; and 1,821 MW are planned. In
September 2007, the CREG took the initiative to
make a study on the insufficient electricity
generating capacity of Belgium.

Also in 2007, the electric power generated by
nuclear facilities represented approximately 55% of
all the electric power generated by the generation
units connected to the ELIA grid. Natural gas
contributed 31%. In terms of capacity, nuclear
power generation and the CCGTs and gas turbines
represented nearly 37% resp. of the total installed
capacity of power stations connected to the ELIA
grid.

Switzerland

Swiss gross power production amounts to roughly
67 TWh. Approximately 40% comes from nuclear
generation and 55% from hydro generation.
Switzerland’s hydro power is produced in run-of-
river-plants and also in storage- and pump-storage-
plants. Other renewable sources and thermal
plants are of minor importance. Additionally,
Switzerland imports 50TWh and exports about the
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Figure 15
Market shares in the Spanish market.
Source: OMEL

same amount. This ensures Switzerland’s role as a

major power-transit-country in Europe’s power-grid.

Three dominant producers own large stakes in the
above mentioned production capacity. Other
utilities might also have some production capacity,
but they are more focused on distribution. In total,
there are actually around 800 utilities in
Switzerland, most of which are very small.

Households, industry, and the tertiary sector each
make up approximately one third or 63 TWh of
Switzerland’s overall demand for power.

Retail power prices within Switzerland are
influenced by production costs of Swiss power
plants, long-term contracts between market
participants, and market prices in Europe. Cross-
border trading with Germany, France, Austria, and
Italy is pushing Swiss electricity prices more in line
with those of other countries. The German power
exchange EEX also fixes prices for Switzerland.

The main characteristics of Switzerland’s power
market are shown in Table 6.

Iberian market

MIBEL, a unique wholesale market for Spain and
Portugal, came into being on July 1, 2007. The
legal framework for this organisation is based on
the “Agreement between the Portuguese Republic

m Hidroeléctric A Del
Cantabrico

ES.L

W Others

M Iberdrola Generacion, SA

¥ Endesa Generacion

Union Fenosa Generacion,
SA

and the Kingdom of Spain relative to the
constitution of an Iberian Electrical Energy Market”
(the MIBEL Agreement). Signed by the respective
governments on October 1, 2004, the MIBEL
Agreement established the general principles for
the organisation and management of MIBEL and,
in particular, the framework for the organisation of
the spot market and the derivatives market (OMIP).
This spot market is run by the Operador del
Mercado Iberico de Energia — Polo Espariol
(OMEL). When congestion appears at the Spanish-
Portuguese interconnection, market splitting goes
into effect. When the Iberian Market came into
being, it featured a single daily market and a
mechanism for the allocation of capacity by implicit
auction.

Figure 15 shows market shares in OMEL. Around
27% of OMEL'’s electricity was sold in the
liberalised market, and the other 73% of the
volume was moved through regulated suppliers.

The launch of the MIBEL daily market, which is
managed by OMEL, was one of the most important
developments in the Portuguese wholesale market
in 2007. On June 15, 2007, all power purchase
agreements (PPAs) held by the incumbent EDP
Group with the power stations were terminated.
This led to the implementation of a compensation
mechanism for the stranded costs resulting from
the loss of the contracts, with only two PPAs with
two power plants remaining in force. The operation
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Figure 16

Shares by technology of installed power under the ordinary regime in 2007.

Source: Eurelectric
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of these power plants and the placement of the
power generated on the market are handled by an
enterprise called REN Trading. REN Trading was
created as a subsidiary of the parent company
(REN SGPS) that owns the transmission grid
operator. On July 1, 2007, shortly after the
termination of the PPAs, the standard regime
electricity generators began making their sales
offers in a market context.

Spain

Since the opening of the market in January 1998,
all eligible customers are allowed to trade on free
terms for their energy needs. Wholesale energy
transactions can freely take place either through
the organised pool or via bilateral transactions.

Spain’s generation equipment is based on highly
diversified technologies, including nuclear, coal-
fired (both Spanish and imported coal), fuel oil,
conventional cycle fuel oil and gas, combined cycle
gas and hydraulic (conventional and pumping)
plants, and producers under the special regime
(wind, photovoltaic, biomass, etc.). With the
introduction of liberalisation in the electricity market
in 1998, the demand increase in Spain’s electricity
system was accompanied by an increase in
production under the special regime, the output of
which has reached some 56.433 GWh in 2007.
This amounts to 20.5% of total gross demand.
Combined cycles continue to be the main driver in
new generation capacity, amounting now for 24%
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Nuclear

Hydro

of nation’s power mix. The following graph shows
the shares by technology of installed power under
the ordinary regime in 2007; total values reached

90.722 MW.

Five companies have more than 5% of Spain’s
electricity system’s installed power. These
companies are Endesa, Iberdrola, Union Fenosa,
Gas Natural, and HidroCantabrico. In 2007, the
total demand in power plant bars increased a 2.8%
and amounted to 276.344 GWh. This was broken
down as follows: hydroelectric 26.381 TWh;
nuclear 55.046 TWh; coal 74.946 TWh; fuel and
gas (conventional) 10.771 TWh; gas (combined
cycle) 72.461 TWh; special regime 56.422 TWh;
international exchanges -5.803 TWh; consumption
in generation -9.460 TWh; consumption in pumping
-4.421 TWh; total demand 276.344 TWh.

The three largest generators in Spain have a
market share of 77.73% of all national production
(NOTE: this excludes production from renewables).

Distributors in Spain have an obligation to supply
customers who have not used the eligibility option
and still remain under the regulated tariff option.
Distribution companies that provide their retail
business within the regulated market will still have
to buy their electricity on the exchange under
regulated terms.




Roadmap towards a Competitive European Energy Market World Energy Council 2010

Bidding into the exchange is mandatory for
generators of over 50 MW for the total of their
capacity, excluding the portion of power traded
through bilateral contracts. Trading on the pool is
done on an hourly basis. There is a daily auction
the day before and six intra-day markets to adjust
the selling or buying positions of the different
traders to their updated needs. For the moment, no
organised market exists in Spain for bilateral
financial or physical contracts. OMEL also performs
the settlement for the results of the matching
process of the day-ahead and intra-day markets.

A new scheme of “capacity payments” was passed
in the second half of 2007. These payments have a
dual nature: to be an “investment incentive” for
fostering long-term power commissioning and to be
a medium-term “availability service.” Investment
incentive may vary in connection with system
adequacy ratio; availability service is contracted by
System Operator as a further product.

Portugal

In 2007, the electricity consumed in Portugal was
supplied by the following sources: natural gas
(21%), net import (15%), fuel oil (2%), coal (23%),
large hydroelectric power stations (19%), and
Special Regime Generation (SRG) (20%).

After the total opening of the market for all
electricity consumers in 2006, 2007 marked a very
important step in the liberalisation of the electricity
market on the supply side. With the termination of
the power purchase agreements on July 1, 2007,
all the electricity generated by the standard regime
power plants in Portugal was traded in the spot and
forward energy markets in the Iberian market. This

measure achieved the implementation of the
liberalisation of the electricity market on the supply
side and was, at the same time, an important step
towards enacting MIBEL.

REN, the electricity TSO in mainland Portugal, is
independent of all other activities carried out in the
electricity sector, both legally and in terms of
assets.

In 2007, Portuguese electricity consumption
increased at the same rate it had in 2006, growing
by 1.8% (2.4%, after correction for temperature and
the number of working days). Hydroelectric energy
capability was below average for the 4th year
running, registering a hydraulicity index of 0.76.
Hydroelectric power plants supplied 19% of
electricity for consumption, while thermal power
stations covered 46%. Deliveries by special regime
generators to the grid continued to grow
significantly, feeding as much as 20% of national
consumption.

After MIBEL came into force on July 1, 2007, the
exchanges with Spain reached their highest levels
ever, with the import balance rising 38% and
supplying 15% of electricity consumed.

After full liberalisation of the market, regulated tariff
consumption accounted for approximately 88% of
total consumption compared to 85% in 2006.

In 2007, there were no significant changes in the
installed capacity of thermal power stations (apart
from 32 MW excluded in the Tunes plant) or
hydropower stations. Installed capacity for SRG
was 453 MW, corresponding to 63 MW installed by
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Figure 17
Market shares in the Italian market.
Source: European Commission
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thermal generators (co-generators), 3 MW by hydro
generators, 377 MW by wind generators, and 10
MW by photovoltaic generators. In the National
Transmission Network, attention is drawn to the
commissioning of the Bodiosa — Paraimo (operated
at 220 kV), Batalha - Pego and Sines — Portimao
(operated at 150 kV) 400 kV lines, and the Castelo
Branco - Ferro and Fanhées — Trajouce 220 kV
lines.

The three main players in the liberalised market
have a market share as suppliers of about 97%.
The EDP group is still the sole owner of the
production in the liberalised market; the rest of the
electricity needed comes through interconnectors.
Market shares will decrease considerably as soon
as MIBEL becomes effective.

Italian Market

Wholesale trading in Italy mainly takes place on the
day-ahead power exchange (IPEX). The volume on
the OTC market is very small. Italy still remains a
national wholesale market with several price areas.
Another characteristic of the Italian market is higher
wholesale prices compared to other markets in
Europe. Average zonal sale prices in 2007 varied
from 68.47 €/MWh in Northern Italy to 79.51
€/MWh in Sicily. Compared to 2006, prices
decreased in line with the annual Average
Purchase Price on the Italian Power Exchange
(PUN) decrease, ranging from -7% in northern Italy

M Enel

H Others

B Eurogen
Endesa

Edison

and Sardinia to around -3% in the other macro-
zones. The exception to this was Sicily, where
prices increased by 0.7%.

The lItalian market has a relatively small number of
market participants, and the biggest generator has
a market share of about 47%. The market share of
Enel decreased through the forced separation of
parts of the generation park as mandated by Italian
energy law.

OTC trading started only recently in the ltalian
market. Deals are still rather infrequent.

Italian electricity prices are high compared to other
markets in Europe. The reasons for this are the
high variable costs of the current generation park, a
delay in building new generation capacity to meet
increasing demand, and heavy congestion on the
interconnectors from adjacent countries.

In 2007 electricity demand rose by 0.7% against
the previous year, settling at 340 TWh. Net national
production was stable, while the foreign balance
registered a growth of 2.9% over 2006, settling at
46 TWh, (13.6% of annual demand). Imports from
Switzerland (29 TWh) increased by 21%, while
those from Slovenia decreased by more than 2
TWh. Export transits increased significantly during
the year, in particular towards Greece even if
France still remains the first export country (1.2
TWh).
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Table 7
Electricity data for Italy in 2006 and 2007.
Source: lItalian regulator.

GWh 2007 2006 Change
Gross production 313,888 314,090.3 -0.1%
Ancillary services 12,589 12,864.3 -2.1%
Net production 301,299 301,225.9 0.02%
Energy for pumping 7,653.6 8,751.9 -12.5%
Net production for consumption 293,645.5 292,474 0.4%
Foreign balance 46,282.7 44,985 2.9%
Grid demand 339,928.2 337,459 0.7%
Grid leakages 20,975.7 19,925.7 5.3%
Consumption 318,952.5 317,533.2 0.4%
Regarding cross-country exchanges, the rules 380 kV. One of the main works completed during

established in 2007 allowed the joint allocation of 2007 was the 380 kV power line.
interconnection capacity on the French, Greek, and

Austrian borders and, as of September 1, 2007, North East Market

also on the Slovenian border. Interconnection

capacity on the Swiss border is allocated by each ~ The European Commission’s Strategy Paper

national grid operator, according to its quota. includes Poland, the Czech Republic, the Slovak
Annual, monthly, and daily explicit auctions are Republic, Hungary, and Slovenia in the North East
used for capacity allocation on the basis of Market.

procedures defined by grid operators.
As can be seen in the picture below, there is no

In 2007, the demand on the day-ahead market, the ~ common pattern to this market's generation

Mercato del giorno prima (MGP), reached 330 structure. The market structure differs considerably
TWh, in line with the previous year. The from country to country. For example, Poland has a
transactions on the Power Exchange reached 221  rather fragmented generation structure, however
TWh, increasing by 12.6% since 2006. Market still mainly state owned, but the structures in the
liquidity accordingly increased to 67% for 2007. Czech Republic and Hungary are much more
centralised.
Electricity demand reached 339.9 TWh in 2007, a
0.7% increase on the year and peaked in The electricity markets in these Eastern European
December when it reached 56.8 GW. National net ~ countries are still in development. Although the
generation increased by 0.02%, while the foreign liberalisation of these markets is not as advanced
balance increased by 2.9% on the year. as it is in the markets of most of the EU-15,

considerable progress has been made, and there

The aggregated electricity balance in ltaly in 2007  are ongoing efforts to develop even more

is presented in Table 7. competitive markets. That said, interconnected
capacity and regulatory barriers still exist,

In 2007 new elements of the national transmission necessitating the description of the national

grid started operations, with around 210 km of 380  markets in this chapter. A key issue for the

kV lines and 28.8 km at 150/132 kV. Approximately  countries in this region is the phasing out of

12 km of 150 kV lines were taken out of service. existing long-term power purchasing agreements.

Additionally, the VHV/HV transformation power was

increased by roughly 1,763 MVA, and devices were Poland

installed to regulate reactive power for around The process of vertical consolidation of the

1,308 MVAR. Three new stations were built for the electricity sector in Poland resulted in the

national grid at 150 kV and another new station at  establishment of a limited number of energy sector
groups, all of whom were endowed with powerful





