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(including electricity) sectors has increased with about 30 percent between 1996
and 2001 (European Commission, 2004a). While the overall trend price decline
may have been due to exogenous technological changes, it is not inconsistent with
the anticipated benefits of the implementation of the Electricity Directives.

Figure 8 shows that during this period, the variabilities of national
average prices for households and small industries have declined while the picture
for large industries has, despite a general price decrease, been somewhat mixed.?
Active customer choice of electricity supplier is crucial for effective competition
and for consumers to benefit from efficiency gains.

Another indication of price convergence is the degree of price integration
in the wholesale markets. The highly integrated Nordic market also exhibits
high degree of price convergence. The level of price integration between other
European markets is, however, generally low and reflects low interconnection
capacity (Boisseleau, 2004: Bower, 2002).

The number of customers that have switched suppliers or have renegotiated
their contracts show considerable variation across member countries. As expected,
large industrial users have been more active than other groups and have taken
advantage of the market opening. However, with the arrival of full market opening
from July 2007, an increasing number of smaller customers will be eligible to
switch to a new supplier or to enter contract renegotiations (Table 5).

Distribution and transmission tariffs constitute a significant share of
final electricity prices and are not subject to competitive pressure. Efficiency
improvements and tariff reductions require appropriate regulation. Figure 9
shows that there is considerable variation in transmission tariffs across member

Figure 8. Price Convergence - Coefficient of Variation (CV)
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22. Price variability is measured by the coefficient of variation, defined as the standard deviation
divided by the mean.
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Table 5. Customer Switching - % Switched / Renegotiated in 2003 & 2002*

Large Eligible Industrial Users* Small Commercial / Domestic
Austria (15%) 7% (5%) 1%
Belgium (5% b) 8% 19%
Denmark (45%) 22% 5%
Finland () 16% (10%) 4%
France (15%) n.k.
Germany (20%) n.k. (5%) n.k.
Greece (0%) 0%
Ireland (20%) 6% 2%) 1%
Italy (15%) n.k.
Luxembourg (10% d) n.k.
Netherlands (20%) n.k. n.k.
Portugal (10%) 7% 1%
Spain (20%) 5% 0%
Sweden (a) 5% (10% e) 10%
UK (15%) n.k. (12%) 22%
Norway (12%) 15% (14%) 19%

#2002 figures in parenthesis.
a In general refers to clients consuming more than 1IGWh/year.
b 40% have renegotiated their contract.
¢ Most large users in Finland and Sweden tender every year for a new supplier.
d 15% have renegotiated their contract.
e Cumulative 40% since 1998.
Source: European Commission (2004b, 2005)

countries. Although average transmission tariffs fell by 9 percent in real terms
between 2002 and 2003, the spread between the tariffs scarcely changed (ETSO,
2003 and 2004).

In addition, distribution tariffs vary significantly across member
countries, although these differences appear to be less than for transmission
tariffs. There are also significant variations in distribution tariffs within individual
countries (as can be seen in Figure 6 where the distribution charges in Germany
are twice those in the UK and explain more than half of the differential in the final
prices between the two countries). These variations might reflect legitimate cost
variations or the use of distribution charges as local taxes by municipal owners.

High charges may also reflect unwarranted joint cost allocations within
vertically integrated businesses cross-subsidising competitive segments such as
retailing from monopoly segments. Independent incentive regulation promotes
cost saving, and efficiency improvement in the networks and should prevent such
anti-competitive cross-subsidies. Incentive network regulation has led to concerns
about the effect on the quality of service, which exhibits variations both across
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Figure 9. Comparison of Transmission Invoices (2003): Producers and
Consumers Connected at EHV (Utilisation Time 5,000 hrs/y)*

Euro per MWh

Denmark - East
Poland
Slovenia
Belgium
Germany
Austria
France
Spain
Norway
Finland
Sweden
Netherlands

Denmark - West
England & Wales

O Other burdens not dirctly related to transmission costs: stranded costs, public

interest contribution renewable energy or other

H Costs connected to T SO activities: infrastructure (capital and all operation

changes), losses, system services, congestion

Source: ETSO (2004)

and within countries (CEER, 2003). However, there appears to be no evidence of
quality of service declining under incentive regulation. This is not surprising as
quality of service is usually explicitly incentivised.

Investment adequacy

In the absence of central planning, the market is required to deliver
sufficient and timely investments if liberalisation is to be sustainable. Insufficient
investment is arguably the biggest concern raised by liberalised electricity
markets. Assessing the incentives for future investment adequacy is difficult due
to existing over-capacity. However, over time, as demand and supply move more
into balance, new investment will be needed and will require an adequate return.
Figure 10 shows that returns on investment in some of the companies in the largest
member countries have been declining and converging.>*

23. Note that these figures are for large customers connected to the transmission system. The
network charge figure in Figure 6 is for small industrial and commercial customers and includes both
transmission and distribution charges. Hence the discrepancies for some countries between the two
figures (e.g. Germany).

24. The rate of return is measured as operating income relative to total invested capital (long-term
financing sources including equity and long-term debt) and refer to the company performance and
include investments outside the home country.
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Figure 10. Return on total capital OECD electricity companies
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It is expected that financial and physical integration would cause
profitability to converge. It is more difficult to determine whether the return is at
an efficient level and whether it will lead to sufficient new investment. In Norway
in recent years, for example, the return on capital for electricity utilities has been
lower than that of the manufacturing industries (von der Fehr et al., 2005, this
issue). One question is whether electricity is less risky than other industries,
justifying lower returns.

The existing excess capacity in Europe and in important markets such
as Germany and France, is expected to narrow in coming years (UCTE, 2003).
Although some accession countries may also have some excess capacity, inevitably,
much of the future investments in the enlarged European electricity will take
place in liberalised markets. A period of high demand growth and sustained
under-investment can eradicate the existing reserve capacity and threaten the
stability of the system, especially where this is combined with a lack of political
will to allow prices to rise.

Security of supply

Security of supply is important for maintaining a reliable and stable
power system. In addition, security of supply has an important political and
public opinion dimension. Significant supply interruptions and large price
spikes can undermine support for liberalisation and integration. Current levels of



34 | The Energy Journal

reserve capacity in most member countries are not a cause for immediate concern
(UCTE, 2003), though there are some exceptions. For example, Italy remains
very dependent on imports because of limited available capacity and a lack of
siting approvals for new power plants.

Figure 11 shows changes in remaining capacity (a measure of the reserve
margin) in the UCTE system between 1999 and 2003. Overall, reserve capacity
in the post-liberalisation year appears to have been relatively stable. A closer
examination shows that reserve capacity for the period between May and July
2003 is somewhat lower than previous years. At the same time, with the exception
of February, the reserve capacity for the colder months of the year has generally
improved. We note that this data is rather crude (it does not include intra-month
peaks or reflect variations in the likelihood of an outage at the same measured
reserve margin for example). A better measure would be given by the loss of load
probability, but this figure is not readily available.

Security of supply must be addressed at both the national and at the EU
level as it represents a common resource within an EU single market and, hence, is
liable to exploitation. If every country relies on imports to meet peaks in demand,
and peaks are correlated, such reliance involves a fallacy of composition. In the
face of problems with siting of new plants and environmental concerns, easy
access to imported electricity may be the path of least resistance. At the same
time, visual impact (and associated NIMBY attitudes) may limit the expansion
of interconnection capacity. Figure 12 shows the import and export flows of
electricity as a percentage of national consumption for some key transit countries
and for the EU-15+2 countries. As shown in the figure there has been a modest
increase in cross-border trade as a share of consumption at the EU level, though a
much greater increase for some of the selected countries.

Individual countries should maintain a degree of domestic energy security
based on their degree of energy import dependency. In the short run, increased
trade and interconnection capacity can lead to better utilisation of existing capacity.
Recent problems between Chile and Argentina, where Argentina interrupted gas
exports to Chile following a shortage of gas for domestic consumption, remind us
that trade in energy is vulnerable (Pollitt, 2004). The best insurance policies against
interruptions in energy policy are effective crisis management at the EU level to
allow optimal sharing of EU reserves and responsible national reserve policies.

Environmental impact

Nuclear plants currently do much to restrain carbon emissions from the
power sector, and important decisions on their replacement will have to be made
as they reach the end of their economic life or are phased out. Whether renewable

25. Member countries in the Union for the Co-ordination of Transmission of Electricity (UCTE)
are: Austria, Belgium, Bulgaria, Bosnia—Herzegovina, Croatia, Czech Republic, Denmark, France,
Serbia and Montenegro, FYROM, Germany, Greece, Hungary, Italy, Luxembourg, Netherlands,
Poland, Portugal, Romania, Slovak Republic, Spain, Switzerland.



Electricity Market Reform [ 35

Figure 11. Remaining Capacity without Exchanges as Percentage of Total
Generating Capacity in UCTE
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Figure 12. Import Plus Export Flows as Percentage of Consumption
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energy sources can provide a substantial share of future electricity requirements is
unclear. For example, maintaining the rapid growth of wind power will depend on
the extent to which government support translates into suitable market instruments
and institutions (including planning permission) to make development projects
feasible and commercially viable (Wolsink, 2000). Competition and market risk
can lead to a preference for less capital-intensive generation technologies with
shorter construction time (Llamas and Stéphane, 2000). The long-term effects of
liberalisation on the choice of low-carbon technologies will depend on the level and
predictability of the subsidy they receive. Many new technologies remain expensive
per kWh (wind, tidal and solar PV) and have poor security of supply characteristics
that require larger reserve margins and expensive system reinforcement.

Member countries’ record of electricity generation from renewable
sources is mixed. Between 1992 and 2001, the share of renewables as a percentage
of targets for 2010 in seven member countries declined or remained the same. For
the whole of the EU during the same period, the share of renewables increased
to about 10 percent (European Commission, 2004a). However, progress towards
target levels can be regarded as uneven (Johansson and Turkenburg, 2004). It is
clear that liberalisation across Europe does not stand in the way of differences of
national emphasis on renewables policy.

Social impact

Between 1996 and 2001, EU electricity prices consistently increased at
a lower rate than the consumer price index. During this period, the affordability
index for electricity improved for all income groups in most member countries.
In addition, consumers appear to be generally satisfied with service quality
(European Commission, 2004a). Recent increases in fuel prices may end this
benign period of declining real prices. The ability of regulators to pass efficiency
gains from liberalisation to customers will be increasingly important for continued
public acceptability of the liberalisation program and for further integration of
European markets.

5. CONCLUSION AND POLICY LESSONS

The efforts by the European Commission to move towards a single
electricity market have focused on sector restructuring and competition in the
wholesale market. The focus has increasingly been on regulation, access to
transmission and distribution networks, and competition in wholesale markets
and in retail supply. Overall, the centralised approach to market liberalisation
through the Electricity Directives, based on stepwise progress and minimum
compliance, has succeeded in maintaining the pace of reform in the original EU-
15 and in a number of associated and accession countries.

Given the initial diversity across EU electricity sectors, the Directives
have achieved a degree of standardisation of structures, institutions, and rules
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in national markets. Market opening has proceeded rapidly and in many cases,
beyond the minimum requirements. Most consumers, and particularly large
users, are seeing lower and converging prices. The productivity of electricity
companies has increased, while their profits in the more competitive markets
(such as in England and Wales), appear to have declined, reflecting continued
excess capacity.

The European electricity market is now approaching challenges where,
in contrast to the consensus-based minimum requirements of the Directives,
more specific and technical issues need to be addressed. Whereas general
guidelines could be devised to achieve political consensus in the Directives,
this is less desirable or feasible for the more technical aspects of market design.
The case of California, where the failed market design was a product of political
compromise to satisfy different interests, rather than an embodiment of technical
and functional good practice, is a good example of this (Sweeney, 2002).

The most plausible route to a single European market is through regional
markets as an intermediate stage. There are several recognisable regional markets
in the EU: the Nordic, UK-Ireland, Baltic, east European, west European, southeast
European, Iberian, and Italian zonal markets. However, these markets vary in
their degree of internal integration. The Nordic market is the most advanced in
terms of effective international integration (with formal and common market
rules and price convergence), while the Iberian market is still taking shape. The
west European market (including France, Germany, Switzerland, Netherlands
and Belgium) is the largest regional market, and its central geographic position
implies that further progress toward an integrated electricity market in the EU
will be dependent on the development of this market.

Existing interconnection capacities are not sufficient to reduce the
effect of concentration in national markets (European Commission, 2004b).
There remain important investment and environmental issues that need to
be resolved if capacity is to be increased. Individual transmission system
enhancements require careful cost-benefit analysis. To have a real effect, the
development of regional day-ahead and balancing markets also depends on
adequate interconnection capacity.

Security of supply does not appear to be a fundamental problem at
the moment. However, emerging regional electricity markets need to develop
appropriate rules to ensure security of supply at the level of the region if the
benefits of trade are to be realised, and free riding on the provision of joint security
is to be managed. Thus measures such as capacity charges and interventions by
national TSOs in times of stress need to be agreed and harmonised at the regional
market level if these markets are to develop satisfactorily.

Mergers and acquisitions have resulted in increased and high
concentration in the European electricity market, where some companies have
strong ownership interests in neighbouring markets. The process of referring
merger cases to competition authorities has been ineffective in preventing an
unhealthy growth in market concentration. What is needed is better informed
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analysis of such markets by competent energy regulators, perhaps coupled with
greater Commission pressure on national governments.

The existing divergence of transmission and distribution network tariffs
limits the convergence of end-user prices. It may also represent hidden cross-
subsidies being paid by monopoly network businesses to competitive generation
and retail businesses, deterring competitive entry. Incentive-based regulation
regimes have exhibited the potential to achieve efficiency improvement, cost
savings, and the avoidance of such cross subsidies. However, these regimes are
still being developed in many European countries.

Finally, implementing and monitoring the progress of liberalisation and
integration requires access to good data. In the post-liberalisation era, some types
of data have been deemed commercially sensitive and are not made available
even to regulators. There is a need for adequate disclosure to regulators, more
transparency, and the collection and publication of new types of data. There is, for
example, a shortage of data on ownership interests of companies, cost information,
subsidies, and measures of security of supply. This is particularly true of data
aggregated at the EU level and at the level of the emerging regional markets. Data
collection requires continuity and commitment to achieve long-term benefits.
Improving the quality of data requires joint effort and agreement on types of
data needed, collection methods, and standard reporting formats. In some cases,
commercial sensitivity and national confidentiality rules limit exchange of data
between regulators and here the barriers for co-operation may need to be lowered
through agreements and legislation.

Liberalisation and integration of the European market is a continuing
process and remains a work in progress. Gradual market evolution can create
market uncertainty due to its slow progress to an uncertain end point. Increased
uncertainty leads to strategic behaviour and raises the cost of capital, and
reducing investment and entry in the short term, and lower innovation in the long
term. While market concentration remains high and interconnection capacity
inadequate to overcome this concentration such uncertainty is likely to continue.
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