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1. Introduction 
The implementation of the European internal energy market is still a work in 
progress. Prerequisites for the creation of the internal electricity market include the 
interconnection and interoperability of national networks as well as the access to the 
networks. Vast differences between the national energy sectors in terms of 
ownership structures, degree of import dependency and market structure make the 
development of the necessary legislative and harmonized regulatory framework 
within the Member States and the adaptation to the rules of operation a more difficult 
task. The regulation of the energy sector has typically been dominated by the 
Member States who have strong sovereignty competences for defining the industrial 
structure of their electricity sector and implementing the respective energy policies 
autonomously. In this picture of institutional design, an alternative method of policy 
coordination came to the fore: in the default of further delegation of formal powers to 
the supranational, i.e. the European level, a process of voluntary transnational 
networking was set in motion. Regional markets started leading the way forward to 
future electricity market integration in Europe by voluntary regional cooperation. In 
2004, this voluntary form of regulation by cooperation was acknowledged by the 
European Commission as an interim step1 towards full market opening and in 2006 
eventually culminated in the Electricity Regional Initiative launched by the European 
Regulators' Group for Electricity and Gas (ERGEG). Regional electricity initiatives 
have resulted in concrete progress such as e.g. joint transmission capacity allocation, 
the implementation of day-ahead market coupling and the publication of more 
detailed information on load, transmission and balancing.2 They are not a result of 
requirements imposed by European Union (EU) legislation but a bottom up initiative 
that runs alongside top-down measures such as e.g. the relevant access Regulation 
1228/2003/EC on conditions for access to the network for cross-border exchanges of 
electricity3. Up to now, there has been a number of successful market coupling 
initiatives in Europe at the regional level in which harmonisation has facilitated cross-
border trade. As regards the necessary improvement of interconnection development 
in order to reach the paramount aim of an open internal market, the 3rd legislative 
Energy Package which will come into force in 18 months (01/03/2011) basically 
contains top-down tools (e.g. network codes, interconnection development 

�����������������������������������������������������������
1 In 2004, the Commission communicated for the first time that regional markets may be a necessary 
interim stage in its medium term strategy paper, see DG TREN, Strategy Paper, Medium Term vision 
for the Internal Electricity Market, 2004, http://europa.eu.int/comm/energy/electricity/florence/doc/ 
florence_10/strategy_paper/strategy_paper_march_2004.pdf. 

2 Communication from the Commission to the Council and the European Parliament - Report on 
progress in creating the internal gas and electricity market {SEC (2009) 287}, COM/2009/0115 final. 

3 Regulation (EC) No 1228/2003 of the European Parliament and of the Council of 26 June 2003 on 
conditions for access to the network for cross-border exchanges of electricity, (OJ 2003 L 176/1). 
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guidelines)	 . It will nevertheless foster regional integration by addressing the artificial 
barriers to cross-border trade such as those erected by vertically integrated 
transmission system operators (TSOs). 

This report is divided into six sections. The first section introduces the status quo of 
the prevailing European internal market design. The second section provides an 
overview about the European internal electricity market architecture. The third section 
introduces the wholesale, the fourth section the balancing market architecture. The 
fifth section eventually takes stock of the development of cross-border exchanges in 
Europe. The sixth section explains the evolvement of voluntary market opening at 
regional level and the seventh section describes the process of standardization of 
structures, institutions and rules in regional markets as a part of the European 
strategy towards the implementation of a European internal electricity market.    

 

2. The Status Quo of EU Internal Market Design 
Until the end of the 1990s the European electricity supply industry was mainly 
vertically integrated with a captive franchise market, either state-owned or under 
price-regulated mixed private/public ownership
 . The restructuring and privatization 
process in the British electricity industry in 1990 was the starting point for further 
liberalization processes all over Europe as the British approach proved the feasibility 
of vertical unbundling and of the creation of wholesale electricity markets. From that 
point, vertically integrated utilities have been vertically separated or unbundled and 
barriers in generation and supply are being removed in order to create competition. 
The respective restructuring of the national electricity markets was triggered by 
Directive 96/92/EC6 providing for common rules for the internal market in electricity. 
Since the Directive gave a large margin for manoeuvre for the Member States in 
transposing the Directive into national law, the restructuring of utilities and the design 
of market places was not comprehensive in most Member States. Lacking 
implementation progress, in 2003 the accelerating, Second Electricity Directive 
2003/54/EC7 was adopted. Indicator for measuring the improvement of the 
�����������������������������������������������������������
4 The third Energy legislative Package was proposed on 19 September 2007 by the EC in order to 
pursue the liberalisation of the electricity (and gas) market. It included the proposals for the directive 
concerning common rules for the internal electricity market, for the regulation on conditions for access 
to the network for cross-border electricity exchanges, and for the regulation establishing an Agency for 
the cooperation of energy regulators.  

5 Newbery, D., (2005), “Electricity liberalization in Britain: the quest for a satisfactory wholesale market 
design,” The Energy Journal Special Issue on European Electricity Liberalisation, p. 43 – 70.  

6 Directive 96/92/EC of the European Parliament and of the Council of 19 December 1996 concerning 
common rules for the internal market in electricity (OJ 1997 L 27/20). 

7 Directive 2003/54/EC of the European Parliament and of the Council of 26 June 2003 concerning 
common rules for the internal market in electricity and repealing Directive 96/92/EC. 
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Europeanization of the prevailing national market structures after the liberalization 
process, is the development of the electricity prices. In fact, the desired outcome of a 
single European electricity market is the achievement of lower prices and price 
convergence through wholesale and retail competition� .  

 

2.1. Increase of Electricity Prices 
Conversely, since 2003, the prices of electricity are on the rise all over Europe� . Their 
initial stability demonstrates however that the liberalization of the electricity markets 
starting in 1990 in the EU initially did not affect the electricity wholesale prices. The 
rise eventually started in 2003 on most European markets (except in Poland); the 
strongest rise has been observable since the beginning of 200510.  

Moreover, the prices did not only increase; they also showed strong divergences 
between the Member State’s prices which by the same token proves the lack of 
market integration. The direct impact of wholesale prices on supply prices offered to 
the final customers, particularly to the industrial customers led to widespread 
concerns of customers about the overall functioning of the electricity markets.  

 

2.2. High Concentration and Abuse of Market Power 
Despite liberalization, most markets remained national in scope11 with high 
concentration, either in terms of ownership of generation assets or in terms of trade 
in given products, which gives scope for exercising market power. The European 
electricity markets still reflect the old, concentrated market structure of national or 
regional monopolies. There is very little new entry. Exercising market power, the 
generator is able to either withdraw capacity which may lead to recourse to more 
expensive sources of supply, or, to impose high prices in cases of recognized 

�����������������������������������������������������������
8 Jamasb, T., Politt, M., (2005) “Electricity market reform in the European Union: review of progress 
towards liberalization & integration,” The Energy Journal Special Issue on European Electricity 
Liberalisation, p. 11 – 49.   

9 In 2007, the European Commission’s Directorate General on Competition (DG COMP) published its 
final report of the sector inquiry into the European electricity market referring to the sector inquiry from 
Argus Media Platt and Nord Pool, see DG Comp 2006, Sector Inquiry – Second Phase (Electricity), p. 
111. Further information on the sector inquiry, including its Final Report, are available at: 
http://ec.europa.eu/competition/antitrust/others/sector_inquiries/energy/ 

�� �European Commission EC (2004), DG TREN Draft Working Paper, Third Benchmarking Report on 
the Implementation of the Internal Electricity and Gas Market (1 March 2004). 

11 See i.a. cases COMP/M.3440 EDP/ENI/GDP, COMP/M.3696 E.ON/MOL. 
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indispensability of their production to meet the demand (“excessive pricing”)�� . The 
level of concentration in trading markets is less striking than in generation, 
particularly on forward markets where electricity can be traded several times before 
delivery. However, all spot and even the most developed forward markets, remain 
dependent on the few players that enjoy a net excess of generation compared to 
their retail supplies.  Further, an analysis of who determines the clearing price at 
certain power exchanges indicates that there is scope to directly influence prices by 
excessive bidding (i.e. bidding more than marginal costs). However, possibilities to 
manipulate prices might also exist in other markets (e.g. transmission capacity 
auctions, balancing etc.).  

 

3. The European Internal Electricity Market Archite cture 
The European internal electricity market is characterized by a division in submarkets 
which basically coincide with the national borders and are related to the different 
control zones of the different TSOs. These zonal Member State markets are divided 
in three further markets, such as the wholesale, the balancing and the retail market�� . 

�����������������������������������������������������������
12 European Commission EC (2006) Sector inquiry in the energy sector conducted by the Directorate 
General for Competition (DG COMP), SEC (2006) 1724, available at: 
http://ec.europa.eu/comm/competition/sectors/energy/inquiry/index.html.  

13 Meeus. L., Belmans, R. “Electricity Market Integration in Europe”, available at: 
http://www.esat.kuleuven.be/electa/publications/fulltexts/pub_1799.pdf. 
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Figure 1:  IEM market architecture 

�

 

Most wholesale trade volume in the internal electricity market is traded bilaterally in 
forward and over-the counter (OTC) type of markets. Suppliers buy in advance using 
long-term and forward contracts to cover their consumption portfolio. For reasons of 
non-predictability of consumption and non-storability of energy, daily and hourly 
contracts in spot markets are necessary. 

High transaction costs of fine tuning a portfolio via OTC type of spot markets and the 
problem of non-anonymity led to the creation of power exchanges in most Member 
States. These zonal markets can be understood as a bilateral decentralized type of 
market because the only centralized part is voluntary. The zonal wholesale markets 
are linked by interconnector capacity markets. On all borders a method has been 
implemented for the allocation of cross-border capacities.  

Wholesale trade stops at gate closure when the access responsible parties submit 
their unit commitment program to the TSO, who balances load and generation in the 
control zone at real time.  Generally, TSOs procure balancing power in centralized 
markets ranging from mandatory to purely commercial market types and from day-
ahead offering to long term tendering�	 .  

�����������������������������������������������������������
14 European Transmission System Operators ETSO (2003), “Current state of balance management in 
Europe”, available at: http://etso-net.org. 
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In the following sections the wholesale and balancing markets will be introduced. 

 

4. The Prevailing Wholesale Market Architecture 
The primary legal basis, the Directive 1996/92/EC, did not focus electricity trading per 
se.  Only with the Regulation 1228/200315 on conditions for access to the network for 
cross-border exchanges in electricity the first energy-trading related regulation was 
implemented at European level. Here there are inter alia first important requirements 
for transparency in cross-border exchanges. 

 

4.1  Actors 
Two groups of participants interact with each other at the European electricity 
wholesale market: players with physical positions such as generators and suppliers, 
and participants without inherent physical positions, i.e. traders. The need to sell their 
generation output and to optimise the operation of their generation portfolio and to 
ensure fixed cash-flow revenues to cover investments naturally leads to the interest 
of generators to trade. In most European Member States, the trading is mainly 
executed on forward markets. The trading of electricity on forward markets 
circumvents the generators against spot price drops, i.e. limiting price risk. 
Conversely, the optimization of the power plant portfolio is carried out on spot 
markets i.e. day-ahead or intraday (within-the day) markets.  

On the other hand, there are electricity suppliers that trade on wholesale markets to 
procure the electricity needed for their customers. By contracting the vast majority of 
the electricity forward, the retailers are able to limit their risk exposure that would 
arise from increases in spot prices. The traders buy and sell in order to exploit price 
differences, for instance price differences between two geographical areas 
(arbitrage). They also may take speculative positions, aggregate and disaggregate 
purchases and sales over different time horizons, or locations. In doing this, they 
offer others the chance to manage their risks�� . 

 

�����������������������������������������������������������
15 Regulation (EC) No 1228/2003 of the European Parliament and of the Council of 26 June 2003 on 
conditions for access to the network for cross-border exchanges in electricity. 

16 European Commission EC (2006) Sector inquiry in the energy sector conducted by the Directorate 
General for Competition (DG COMP), SEC (2006) 1724, available at: 
http://ec.europa.eu/comm/competition/sectors/energy/inquiry/index.html 
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4.2. The European Power Exchanges 
Electricity transactions take place under two different types of market mechanisms: 
as power exchanges (organized markets) and over-the-counter (OTC) markets. In 
recent years the electricity market in Europe underwent significant changes, e.g. with 
the creation of power exchanges in many Member States. All major markets in 
Europe have now also established a national or regional power exchange, 
demonstrating the increasing role of this centralised market place. For instance, by 
the time of the sector inquiry in 2006, 13 power exchanges existed already in the 
European economic area.17 It started with the Norwegian NordPool – Nordic Power 
Exchange which started operating in 1993 as the first European power exchange. 
Now there are the German power exchange (EEX) in Leipzig, NordPool in Oslo, the 
British power exchange in London (UKPX), its parent company, the Dutch 
Amsterdam Power Exchange (APX), Powernext in Paris, the Spanish Mercado de 
Electricidad (OMEL) and the Austrian Energy Exchange Austria (EXAA) in Graz in 
the European electricity market, etc.��   

Power exchanges in Europe have several common features. Most offer different 
short-term market places: the day-ahead market and the intraday markets. The day 
ahead or spot market, i.e. the daily trading with electricity for the following day, which 
is characterized by total anonymity since no company has to disclose the bids or 
order and contracted volumes. Intraday markets commercialize hourly contracts with 
delivery in the current day. Power exchanges allow its participants to optimize their 
portfolio to market-oriented prices at short notice. Two types of platforms are offered: 
auctions and continuous trading. Auctions allow concentrating liquidity. The 
continuous trading allows for buying and selling of the same product several times a 
day by exploiting short-term price differences and where these products are 
physically fulfilled. Additionally, the spot market is of high importance for the forward 
market. Besides providing the possibility to physically fulfill the purely financially 
made forward contraction, it also delivers a reference or index (underlying) for 
forward contracts. The trust of the market in this reference price increases if it has 
high liquidity and if it is made without manipulations. This is decisive for the success 
of the forward market because of the developing liquidity of the market, i.e. volume of 
transactions traded for an equilibrated and market-oriented price.19 

�����������������������������������������������������������
�� �European Commission EC (2006) Sector inquiry in the energy sector conducted by the Directorate 
General for Competition (DG COMP), SEC (2006) 1724, available at: 
http://ec.europa.eu/comm/competition/sectors/ energy/inquiry/index.html. 

18 See e.g. www.eex.com; www.nordpool.no; www.apxgroup.com; www.powernext.com; 
www.omel.es; www.exaa.at.  

�� � Meeus. L., Belmans, R. “Electricity Market Integration in Europe”, available at: 
http://www.esat.kuleuven.be/ electa/ publications/fulltexts/pub_1799.pdf. 
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Looking at the number of active market participants trading electricity day-ahead on 
selected power exchanges in Europe, it becomes evident that on most power 
exchanges a relatively small number of market participants account for a large part of 
the overall spot volume traded on both the selling and buying side. This was in 2006, 
when the sector inquiry was made, especially true for OMEL in Spain, GME in Italy, 
and Denmark West on NordPool.20 Regarding the development of traded spot 
volumes relative to the consumption in the relevant geographical area for the 
selected markets, it becomes obvious that the traded volumes developed positively. 
Comparing the spot volumes traded on power exchanges and on OTC markets 
relative to electricity consumption in the relevant geographical area, large differences 
exist between geographical areas which are basically a result of diverging national 
wholesale market frameworks.  

The forward market is the OTC financial market in contracts for future delivery (e.g. 
forward/future contract durations are generally between one and four years). 
Furthermore, purely financial transactions are made on the basis of price indices. 
They allow for long-term optimization of sales and procurement, hedging and 
speculation, i.e. taking open positions and sharing risks. Trade flow and clearing are 
anonymous. At the same time, transparency is provided by disclosing prices and 
volumes in an order book to allow the market participants to react immediately on 
imbalances in supply and demand.  

Some power exchanges offer also market places to exchange forward/future 
products. The total number of participants on the power exchanges trading future 
products in Europe is significantly lower than on the respective OTC markets. 
NordPool, together with the German OTC forward market, has the highest number of 
participants and also attracts the largest number of financial traders, followed by the 
UK, France, Netherlands and Belgium. Generally, forward trading has developed 
differently across Europe. Looking at the development of total traded volumes on 
OTC forward markets�� , increasing OTC volumes were observable particularly in the 
German and Dutch markets, whereas in the UK a significant decline of traded 
volumes was visible. The reason might be that in the United Kingdom independent 
generation and supply businesses were brought into a single operation under the 
same ownership, a process often referred to as vertical reintegration. Caused by the 
high level of concentration and vertical integration in France and Belgium, the 
volumes continued to be low. Total traded volumes in standardised forward contracts 
show large variations among countries.  

 
�����������������������������������������������������������
20 European Commission EC (2006) Sector inquiry in the energy sector conducted by the Directorate 
General for Competition (DG COMP), SEC (2006) 1724, available at: 
http://ec.europa.eu/comm/competition/sectors/energy/inquiry/index.html. 

21 The figures are derived from assessments of respondents in the Sector Inquiry, see note 20 above, 
that actively trade on European wholesale markets. 
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5. Balancing in the Liberalized Electricity Markets   
The fact that electricity is not storable economically leads to disturbances in 
generation and consumption balance, and causes the system frequency to deviate 
from its reference value.22 High deviations of frequency can make the system 
collapse. Thus, it is crucial to maintain a real-time balance between generated and 
consumed power in order to ensure system security. It is the task of the TSO to 
procure balancing services in the balancing market, i.e. to monitor and then correct 
the disequilibrium. The balancing market has two parts: one part is the procurement, 
and the other part is the settlement. "Procurement" means that the TSO has to buy 
(or procure) reserves from the generators to balance the system each time that there 
is a difference between generation and consumption. The TSO either calls on certain 
generators to increase or decrease production at short notice, or achieve an increase 
or decrease in consumption�� .� The TSO can pay the reserve in two ways (or a 
combination of both): either for the energy produced, or for being ready to produce 
when they are needed (so-called capacity payment). "Settlement" means the way 
that the TSO settles the "imbalances" when generators or consumers or BRP have 
produced or consumed more or less than what was sold or purchased.  

The balancing market regimes in Europe are characterized by rather incompatible 
market designs�	 . The single balancing markets are national in scope. It is for 
example not possible for generators in the Netherlands, in France or Poland to 
submit bids to a German TSO. Reason for such rare cross-border balancing seems 
to be that it would need a new information communication platform between the 
TSOs in order to facilitate cross-border balancing arrangements, but also, that there 
is too little interconnector capacity. The existing balancing markets are highly 
concentrated, i.e. TSOs who do not own generation assets, are often faced with few 
suppliers (generators) who can supply balancing capacity and balancing power from 
their affiliate companies�
 . Concentration leads to an insufficient level of competition 
in the balancing market which may also result in high balancing prices. Due to the 
generally very low volumes traded on balancing markets, efforts to harmonize these 
markets remained small.  

�����������������������������������������������������������
22 Newbery, D. (2009) “Refining market design,” in Glachant, J.M., Leveque, F., (Ed.) Electricity 
Reform in Europe – Towards a Single European Market, , Edward Elgar Publishing Ltd. Cheltenham , 
p. 35 -64.   

23 European Commission EC (2006) Sector inquiry in the energy sector conducted by the Directorate 
General for Competition (DG COMP), SEC (2006) 1724, available at: 
http://ec.europa.eu/comm/competition/sectors/energy/inquiry/index.html. 

24 Vandezande, L. Meeus, L., Saguan, M., Glachant, J.M., Belmans, R., “Implementation of cross-
border balancing in Europe”, EEM09.  

25 European Commission EC (2006) Sector inquiry in the energy sector conducted by the Directorate 
General for Competition (DG COMP), SEC (2006) 1724, available at: 
http://ec.europa.eu/comm/competition/sectors/energy/inquiry/index.html. 



FSR MEDREG TRAINING COURSE  

�

���

6. Cross-Border Exchanges 
Cross-border electricity flows in Europe have increased modestly year by year since 
market opening. The volume of cross-border exchanges in European electricity 
consumption is limited by the transmission capacity between neighbouring grids. The 
exchanges in Europe are driven by large wholesale price differences. For instance, 
the prices in Italy and Ireland are almost double the prices in Norway, Sweden, 
Finland, Poland, Slovakia, Austria and Slovenia�� . With regard to the amount of 
cross-border exchanges, there is only a modest EU average. The reason for this is 
basically the scarcely available interconnection capacity�� . Since the cross-border 
interconnection capacity is scarce, inter-zonal congestion is avoided as much as 
possible by limiting cross-border trade�� . In 2002, the European Council set a target 
for 2005 requiring all Member States to have an import capacity of at least 10% of 
installed generation capacity, a requirement that is still not fulfilled in several Member 
States, such as in Italy and Spain�� . As regards the type of congestion management 
methods used at European borders a wider variety is used.  

 

6.1. Current Legal Framework for Cross-Border Trade  
In 2003, the European Commission defined the legal framework on conditions for 
access to the network for cross-border exchanges in electricity with the Regulation 
1228/2003/EC on Cross-Border Exchanges in Electricity. It aims at setting non-
discriminatory rules for cross-border exchanges in electricity, thus enhancing 
competition within the internal electricity market. It builds on work carried out by the 
Florence Electricity Regulatory Forum. Being a regulation and not a Directive, it does 
not have to be implemented at national level but is instead directly applicable. It 
covers inter-TSO compensation mechanism (Article 3), charges for access to 

�����������������������������������������������������������
26 European Commission DG TREN Draft Working paper, Third benchmarking report on the 
implementation of the internal electricity and gas market, 01.03.2004, .These are even average day-
ahead prices for a base load contract, which averages out the even larger hourly price differences. 

27 European Commission, Report on the experience gained in the application of the Regulation (EC) 
No 1228/2003 "Regulation on Cross-Border Exchanges in Electricity", COM(2007) 250 final, 
15.05.2007, p. 2. It has to be noted that “scarce” in terms of interconnector capacity is an economic 
rather than a physical issue. From an economic point of view, interconnector capacity should be 
“efficient” in the sense that on the margin, the cost of capacity expansion should be equal to the cost 
of the congestion caused by limited interconnector capacity, see Bergmann, L., (2009) “Addressing 
Market Power and industry restructuring”, in Glachant, J.M., Leveque, F., (Ed.) Electricity Reform in 
Europe – Towards a Single European Market, Edward Elgar Publishing Ltd. Cheltenham , p. 65 – 88. 

28 Dobbeni, D., (2007) “Regulatory and technical challenges for the European electricity market,” 
European Review of Energy Markets, p. 77-107. 

29 Meeus. L., Belmans, R. “Electricity Market Integration in Europe”, available at: 
http://www.esat.kuleuven.be/electa/publications/fulltexts/pub_1799.pdf. 
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networks (Article 4), provision of information on interconnection capacities (Article 5), 
congestion management (Article 6) and new interconnectors (Article 7). It warrants 
the adoption and amendment of Guidelines on Congestion Management, Inter-TSO 
Compensation and Transmission Tarification by the Commission. The first version of 
the Congestion Management Guidelines (CMG) was annexed to the Regulation. The 
amended CMG (Commission decision of 9 November 2006 amending the Annex to 
the Regulation) came into force on 1 December 2006. They contain detailed rules on 
the management and allocation of available transfer capacity of interconnections 
between national systems as well as transparency provisions.  

Box 1: Legal Basis for Cross-Border Trade 

· REGULATION (EC) No 1228/2003 OF THE EUROPEAN PARLIAMENT AND OF 
THE COUNCIL of 26 June 2003 on conditions for access to the network for cross-
border exchanges in electricity;30 

· Guidelines on the management and allocation of available transfer capacity of 
interconnections between national systems (11.11.2006).31 

(Note: In 18 Months (01/03/2011) the new Regulation (EC) No 714/2009 of the European 
Parliament and of the Council of 13 July 2009 on conditions for access to the network for 
cross-border exchanges in electricity and repealing Regulation (EC) No 1228/2003 will 
come into force.) 

 

Beyond the legal basis, the main expectations regarding the development of cross-
border trade is to take advantage of the complementary nature of generation 
capacities (base/peak generation units) and demand for electricity in the different 
Member States for the benefit of the end consumer. Furthermore, competition 
between European operators shall be stimulated, again, for the benefit of the end 
consumer.  

 

6.2. Inter-TSO Compensation Mechanisms 
In Article 3, the Regulation 1228/2003 provides for a compensation mechanism for 
TSOs, which host cross-border flows of electricity on their networks. Thus, it led to an 
abolishment of transmission charges on cross-border exchanges. It provides the 
framework in which compensation for the use of neighbouring networks is no longer 
based on explicit fees for individual trades (cross-border or transit fees) but on a 
global compensation mechanism based on physical flows�� . With regard to the 
�����������������������������������������������������������
30 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:176:0001:0001:EN:PDF. 

31 http://eur-lex.europa.eu/LexUriServ/site/en/oj/2006/l_312/l_31220061111en00590065.pdf. 

32 European Commission, Report on the experience gained in the application of the Regulation (EC) 
No 1228/2003 "Regulation on Cross-Border Exchanges in Electricity", COM(2007) 250 final, 
15.05.2007, p. 5. 
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implementation progress at national level, it can be seen that whereas in 1997 
different transit charges on different border existed, in 2002 a uniform export charge 
came in place (2 EURO/MWh, later reduced to 1 and then 0.5 Euro). By 2003, it was 
replaced by a compensation mechanism based on physical flows. The progress 
towards harmonized compensation for cross-border flows already started in 2004 on 
a voluntary basis through the Florence forum process, before the Regulation came 
into force. The first voluntary agreement was made in March 2002 between European 
Transmission System Operators (ETSO) members, although it still included a 1 
€/MWh cross-border fee, which was collected either collectively or from export and 
import transactions, depending on the country. In 2003, this fee was reduced to 0.5 
€/MWh and was finally abolished in 2004. 

 

6.3. Congestion Management 
The Regulation also led to the abolishment of non-market based allocation of cross-
border transfer rights. The management of capacity limits can be approached 
differently�� . In Europe, basically three different approaches are applied: There are 
mainly two non-market based approaches such as priority list, i.e. the capacity is 
allocated according to the order in which the transmission requests have been 
received by the TSO (first come, first served; then grandfathering). Secondly, there is 
pro-rata rationing, which means that the capacity is allocated in proportion to the 
request if they exceed available capacity. All requests are partially accepted so that 
each applicant is granted a fixed share of his requested capacity amount, the share 
being equal to the amount of available capacity divided by the sum of all requested 
capacity amounts. Non market-based methods do not necessarily allocate the 
capacities to market operators who value them the highest which leads to their 
incompatibility with Regulation 1228/2003.  

Market-based mechanisms are implicit and explicit auctioning, i.e. the TSO accepts 
bids from potential buyers and allocates the capacity to the ones that value it most. 
Market-based allocation gives correct economic signals provided there is no use of 
market power. They are furthermore non-discriminatory, as long as the auctioning 
process is fairly monitored by the national regulator and transparent. Under an 
explicit auction, the capacity is auctioned for different time periods. Bids are accepted 
commencing with the highest, and the price which all accepted bids have to pay is 
usually at the level of the bid that will fill the interconnector. Conversely, an implicit 
auction awards capacity on the basis of bids from generators into the electricity spot 
market on the other side of the interconnector where they compete with the local 

�����������������������������������������������������������
33 See for an overview ETSO, (2006) “An Overview of Current Cross-border Congestion Management 
Methods in Europe,” available at: 
http://www.entsoe.eu/resources/publications/etso/congestionmanagement/. 
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bids. The capacity is allocated with the cheapest bids until the interconnector is full.�	  
Note that the implementation of implicit auctions is generally referred to as ‘market 
splitting’ (in the Nordic market) or as ‘market coupling’ (for the mechanisms 
developed by ETSO and the association of European Power Exchanges (EuroPex) 
at the French/Dutch/Belgian borders).  

According to the CMG coordinated auctions for year-, month- and day-ahead 
capacities had to be implemented by 1 January 2007 within the seven regions 
defined by the guidelines. These seven regions are Northern Europe (Denmark, 
Sweden, Finland, Germany and Poland), North-West Europe (Benelux, Germany and 
France), Italy (Italy, France, Germany, Austria, Slovenia and Greece), Baltic States 
(Estonia, Latvia and Lithuania), Central-Eastern Europe Germany, Poland, Czech 
Republic, Slovakia, Hungary, Austria and Slovenia), South-West Europe (France, 
Spain and Portugal) and UK, Ireland and France. The setting up of regions was 
primarily intended to facilitate an incremental harmonization of information 
exchanges, capacity calculations and an optimisation of allocation.  

The observable development of congestion management methods in use in Europe 
from 2004 to 2007 demonstrates a change towards market-based allocation of cross-
border transfer rights�
 . Explicit auctions are used at most of the European borders 
for long-term allocation of capacity and these are also used for short-term day-ahead 
allocation in Europe. Implicit auctions with market splitting or market coupling are 
used (or will be used in short) for short-term allocations (day-ahead and/or intraday) 
at the interconnections between Nordic countries, in continental Europe between 
France, Belgium and the Netherlands, and in linking Nordic market with the 
continental Europe. In the Nordic area, all the available transmission capacity is 
allocated by day-ahead implicit auctions�� . 

 

�����������������������������������������������������������
34 Cameron, P.D., “Competition in Energy Markets – Law and regulation in the European Union”, 2nd 
Edition Oxford University Press 2007.  

35 ERGEG, Compliance with Electricity Regulation 1228/2003 – An ERGEG Monitoring Report, Ref: 
E07-EFG-23-06, available at:  
http://www.energy-
regulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTA
TIONS/ELECTRICITY/2008%20Compliance%20Monitoring/CD/E08-ENM_03-05-
Second_Compliance_Report_10%20Sept%202008.pdf. 

36 ERGEG, “Compliance with Electricity Regulation 1228/2003 – An ERGEG Monitoring Report” Ref: 
E07-EFG-23-06, available at: 
http://www.energy-
regulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTA
TIONS/ELECTRICITY/2008%20Compliance%20Monitoring/CD/E08-ENM_03-05-
Second_Compliance_Report_10%20Sept%202008.pdf. 
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6.4. Transparency 
To accompany better congestion management methods, Article 5 imposes 
transparency requirements on TSOs. Transparent methods for the calculation of 
available transfer capacities and the transmission reliability margin for each day must 
be approved by the national regulator. These calculations must be made public on a 
timely basis, particularly before the day of transport and must include week-ahead 
and month-ahead estimates with quantitative indicators on the reliability of such 
estimates. TSOs also have a duty to net commercial flows where feasible to 
maximise the use of the interconnector. The CMG provide for binding obligations on 
TSOs with respect to the transparency of data associated with cross-border 
exchanges of electricity as well as internal electricity markets. This shall also include 
the information on the “where, why and how” congestions exist, the methods applied 
to manage the congestion, and plans for future management of the congestion�� . 
Publication of aggregated commercial and physical flows is available on the majority 
of interconnections soon after the real time. However, this information is not available 
for all interconnections and in some cases only part of the information is available i.e. 
assigned capacities and their total use are published. TSOs have started increasingly 
relying on the ETSOVISTA platform for publication of this information. However, the 
transparency is only slowly increasing�� . 

 

7. Voluntary Regional Market Integration 
Given the current circumstances as described above, the construction of the internal 
market could continue to advance transitorily in a decentralised framework. In fact, 
such a development started with the Nordic countries. First, there was, as mentioned 
above, NordPool that started as the Norwegian exchange in 1995. After this the 
auction platform was gradually extended towards the other Nordic countries and 
towards Germany in 2005. Another example is TLC, the Central Western European 
market which is the first implementation of a decentralized market coupling approach 
that coordinates the clearing of existing power exchanges. It has been very much 
driven by stakeholders. A third example is the Iberian market “MIBEL” which was 
launched in 2007. It developed similar to the Nordic market. Omel started as the 
Spanish exchange in 1999 and extended the operation of its day-ahead auction to 

�����������������������������������������������������������
37 ERGEG, Compliance with Electricity Regulation 1228/2003 – An ERGEG Monitoring Report, Ref: 
E07-EFG-23-06, p. 18, 
http://www.energy-
regulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTA
TIONS/ELECTRICITY/2008%20Compliance%20Monitoring/CD/E08-ENM_03-05-
Second_Compliance_Report_10%20Sept%202008.pdf. 

38 Since 1st September 2008 a new set of data is being published on the transparency platform 
ETSOVista (www.etsovista.org), comprising system vertical load, planned schedule evolutions, day-
ahead Net Transfer Capacity, balance management and interconnection outage information. 
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Portugal in 2007; OMIP, the Portuguese exchange, operates a future market for both 
countries.  Thus, in contrast to the TLC market, the existing exchanges in Spain and 
Portugal have divided responsibilities.  A fourth example to be mentioned is the Irish 
market initiative, the “All Island Project (AIP)” which included the development of a 
new centralized market platform for its respective region. 

 

Figure 2 : Voluntary regional market integration 

�

 

7.1  Explicit Auctioning between Coupled Regional M arkets 
On most European borders, TSOs make use of explicit auctions for allocations. The 
following example shows that even though explicit auctioning is compatible with 
Regulation 1228/2003/EC and theoretically an efficient allocation mechanism, it has 
efficiency deficits compared to implicit auctioning.  Explicit auctions make market 
players bid for sell/purchase of energy and only then for transport capacity. There is 
thus a time lag between capacity allocation and wholesale market clearance, which 
increases transaction costs and uncertainty. Along with the requested capacity 
amount, applicants have to declare how much they are willing to pay for this capacity. 
These bids are ordered by price and allocated starting from the highest one until the 
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available capacity is all used up. Usually the price is set to the bid price of the lowest 
allocated bid. The DG COMP Sector Inquiry reported that on several borders (e.g. 
Netherlands/Germany and UK/France) capacity was nominated from the high price 
area towards the low price area, which is counter-intuitive.39 These arbitrage 
mistakes are likely to be due to the fact that the interconnector capacity allocation 
ends before power exchanges clearance, except in the case of market power abuse. 
Another concern with explicit auctions is the illiquidity of infra-day markets which do 
not allow for easy resale of electricity when price differentials reverse at gate 
closure.	�   

 

7.2.  An Example: Utilization of Interconnector Cap acity between 
the Netherlands and France 
An example of interconnectors that are explicitly auctioned is e.g. Netherlands and 
France in 2005. This mechanism proves to be unsatisfactory since it suffers from the 
time lag between capacity allocation and wholesale market clearance.   

 

�����������������������������������������������������������
�� �European Commission EC (2006) Sector inquiry in the energy sector conducted by the Directorate 
General for Competition (DG COMP), SEC (2006) 1724, available at: 
http://ec.europa.eu/comm/competition/sectors/energy/inquiry/index.html. 

40 European Commission EC (2006) Sector inquiry in the energy sector conducted by the Directorate 
General for Competition (DG COMP), SEC (2006) 1724, available at: 
http://ec.europa.eu/comm/competition/sectors/energy/inquiry/index.html. 
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Figure 3: Hourly utilization of transit capacity be tween Netherlands and France, 
2005 

�

 

The table shows for each hour in 2005 the spot price difference between the 
Netherlands and France. Each dot in the figure represents a single hour with a 
corresponding price difference and the result of nomination. It discloses an adverse 
flow of 42 % in 2005, i.e. many hours where capacity was nominated from France to 
the Netherlands while prices where in France higher than in the Netherlands.  

The inefficiency resulting from such incorrect utilization of interconnector capacity is 
significant at the European borders.  The ideal solution would be the implementation 
of implicit auctioning.41 In implicit auctioning, the spot market is separated from the 
transmission capacity allocation procedure and closes after the transmission capacity 
has been allocated. In this system however, the allocation of cross-border capacities 
is managed by neighbouring power exchanges. Market players wishing to import or 
export directly place bids in the organized wholesale market and the market clearing 
procedure determines the most efficient amount and direction of physical power 
exchanges between the two markets. The management of capacities and wholesale 
energy bids is thus simultaneous. This de facto cancels all the arbitrage possibilities 
and transaction costs for market players by re-integrating transport and 
production/consumption decisions for cross-border trade. Implicit auctions are thus 
the most economically efficient capacity allocation mechanism. However, explicit 

�����������������������������������������������������������
41 Meeus, L. Purchala, K., Belmans, R. (2005) “Development of the Internal Electricity Market in 
Europe”, The Electricity Journal, p. 25 – 35. 
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auctions are usually easier to implement as they are already widely used in the EU. 
Implicit auctions would also allow for an easier coordination of capacity allocation for 
trade across several borders	� . To put it simple, in this case the French generator 
sells in France. The market operator transfers the power from France to the 
Netherlands. This transfer through the operator only takes place if the price in the 
Netherlands is higher than in France. The generator now does not have to buy 
transfer capacity based on the expected prices difference. As a result, exchanges 
would be optimized:  

�

Figure 4: hourly utilization of transit capacity be tween Netherlands and France, 
2005 (optimized exchanges) 

 

 

The green line demonstrates the optimized exchange. Transfer does only take place 
if it is economically efficient. Implicit allocation of at least a part of the available 
capacities via power exchanges, i.e. directly coupling of the day-ahead energy 

�����������������������������������������������������������
42 According to a study of the European Commission, the introduction of implicit allocation methods for 
interconnector transfer capacity could effectively increase economic efficiency, see European 
Commission EC (2004), Study commissioned by DG TREN by Frontier Economics and Consentec: 
Analysis of cross-border congestion management methods for the EU internal electricity market, Final 
report. Available at: http://europa.eu.int/comm/energy. 
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auctions leads to an increase of liquidity and a decrease of price volatility one day 
before delivery.  

 

8. State of Play of the Regional Initiatives 
In 2004, the European Commission, recognizing the state of development of 
electricity markets, eventually defined eight potential regional electricity markets in its 
Strategy Paper of March 200443, which were: 

· the Nordic countries (Denmark, Finland, Norway, Sweden); 

· Great Britain and Ireland;  

· Western Europe (including France, Germany, Benelux, Austria, Switzerland);  

· the Iberian peninsula (Spain and Portugal);  

· Italy;  

· Eastern Europe (including Slovenia, Hungary, Slovakia, Czech Republic, 
Poland);  

· the countries of South-East Europe (Athens Forum process); and 

· the Baltic countries (Estonia, Latvia, Lithuania). 

 

A pan-European market should evolve through the development of regional markets 
which should then be linked together to from the internal electricity market. In 
February 2006, the European Regulators’ Group for Electricity and Gas (ERGEG) 
established the EU-wide Electricity Regional Initiative with the declared aim to 
accelerate the single European energy market		 . Born out of the Florence Forum45 
which, caused by increased numbers of participants first led to a series of Mini Fora 
between December 2004 and February 2005 in different regions addressing 
congestion management on a regional basis, the establishment of Electricity 
Regional Initiatives was a natural consequence. Within this framework, the ERGEG 
�����������������������������������������������������������
	� �European Commission EC (2004), DG TREN working paper, strategy paper, “Medium term vision 
for the internal electricity market”, available at:  
http://ec.europa.eu/energy/electricity/florence/doc/florence_10/strategy_paper/strategy_paper_march_
2004.pdf.  

44 ERGEG (2006), “Electricity Regional Initiative, available at: http://www.ergeg.org/portal/page/ 
portal/ERGEG_HOME/ERGEG_RI/ERI. 

	
 �The Florence Forum, platform for discussions on issues of cross-border relevance, was established 
in 1998 with the objective to address those issues that were not tackled in the Electricity Directive. 
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unveiled seven electricity Regional Energy Market projects, which would involve all 
the major stakeholders and lead to full integration in 2012. A national regulator chairs 
a coordination committee of regulators and moreover, defines for instance the 
geographic scope and the stakeholder consultation. The ERGEG reports on the 
progress in the framework of the Florence Forum.  The 2nd ERGEG compliance 
report argued that the regional initiatives have been a key driver of improvements of 
compliance with the Regulation and guidelines	� . 

 

Figure 5: Regional initiatives 

 

 

8.1  Regional Exchanges 
Cross-border trade opportunities in Europe are far from being fully utilised	� . This is 
partly due to a lack of integration of the wholesale and balancing markets.  

�����������������������������������������������������������
46 ERGEG (2006), “Electricity Regional Initiative, available at: http://www.ergeg.org/portal/page/ 
portal/ERGEG_HOME/ERGEG_RI/ERI. 

47 This has been confirmed by the results of the sector inquiry into the electricity and gas markets. 
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Regarding the cross-border flow quantities inside and between certain regions in 
Europe, it becomes obvious that the largest region is that of Central Western Europe 
(CWE), with an annual consumption of 1310TWh. This region exchanges substantial 
amounts of electricity with all neighbouring regions, particularly with Italy (41 TWh) 
and with the Central Eastern Europe (CEE) region (35 TWh). Until 2006, when the 
interconnector from Estonia to Finland was commissioned, the Baltic region was 
isolated from the rest of the EU regions. Of the total consumption in these regions 
(3271 TWh), 6,5% (213 TWh) is exchanged across borders inside the regions, 4,3% 
(141 TWh) between the regions and 0,7% (24 TWh) with third countries. 48 

Nevertheless, it must be considered that physical flows are only a proxy to actual 
traded volumes on borders. When opposite commercial exchanges are netted, cross 
traded volumes can be higher than the physical volumes. Also, due to loop flows and 
due to the present method of capacity calculation, which poorly addresses the impact 
on third countries, commercial exchanges do not fully coincide with the physical 
flows. It seems evident from the current exchange patterns between regions, and 
from the underlying interconnection capacities, that there is scope for further 
integration of the regions towards a European market. This will lead to a higher price 
convergence between regions with similar generation mixes, and to a better use of 
arbitrage possibilities between regions with different generation mixes, such as 
between the CWE and the Northern European market. 

 

8.2. Objective and Structure of the Electricity Reg ional Initiatives  
The declared objective of the Electricity Regional Initiatives is to ensure consistency 
between the respective regions. It is a bottom-up approach to achieving the single 
European electricity market. As an interim step towards the main objective, their 
creation allows for a testing of ideas before EU-wide application for a better 
management of convergence of regions through greater co-ordination and improved 
communication. Their existence facilitates the inter-regional and cross-sectoral share 
of experiences. Common objectives followed by the Electricity Regional Initiatives are  

 (1)  the identification of existing barriers to entry and of obstacles to regional 
  market integration; 

 (2)  the proposition of concrete improvements with timetables to remove 
  obstacles [Action Plan]; 

 (3)  the implementation of practical improvements at a regional level, i.e. 
  effective implementation.  

�����������������������������������������������������������
	� � European Commission EC (2007), Report on the experience gained in the application of the 
Regulation (EC) No 1228/2003 "Regulation on Cross-Border Exchanges in Electricity", COM(2007) 
250 final, 15.05.2007; http://ec.europa.eu/energy/electricity/publications/index_en.htm. 
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Additionally, they allow for the identification of regulatory gaps such as missing or 
faulty legal provisions. They can be seen as a bridge between the legislative 
authorities and the market.  

In every region, regular meetings take place on issues as day-ahead, intra-day and 
real time market operation, but also coordinated transmission expansion planning. 
The Electricity Regional Initiatives are structured on a basis that provides for close 
collaboration. Stakeholders are organized into three groups, meeting separately and 
dealing with different functions. The Regional Coordination Committee (RCC) sets up 
the priorities for the region (action plan) and approves progresses. Participants are 
regulators and the European Commission.  

In the Implementation Group (IG) regulators, the European Commission, TSOs and 
the organized markets participate. The objective and task is the implementation of 
the action plan for the regions.  

In the Stakeholder Group (SG), all stakeholders participate. The objective of this 
group is the durable involvement of stakeholders, supported by the European 
Commission and national governments.  

 

Figure 6: Regional initiatives organisation 
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For each Electricity Regional Initiative, the same set of priorities is defined and 
published for the respective region. The priorities are threefold; there is (1) the 
harmonization and improvement of the congestion management mechanism 
(allocation and calculation), (2) the harmonization of transparency and (3) the 
integration of balancing markets. Additionally, an ad-hoc task force was set up by the 
ERGEG in order to follow up the work undertaken within the Electricity Regional 
Initiatives that produces a quarterly and an annual report to inform on the Electricity 
Regional Initiative progress. This provides for the analysis of the level of coherence 
and convergence within the Electricity Regional Initiatives towards a single European 
energy market, and the definition of a common vision on this objectives as well as the 
development of an action plan to reach it.  

 

9. Conclusion 
The EU has been able to make remarkable progress in creating the preconditions for 
a liberalised electricity market. However, the implementation of the European internal 
electricity market is still in progress. Integration at regional level is an important 
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interim step towards full market opening. Advancing harmonization at regional level 
proves that the similarities in physical, institutional and political situations within 
regions allow for a greater degree of harmonization of regulation such as e.g. in the 
congestion management methodologies. Even though the electricity markets are not 
sufficiently integrated, the Member States of the EU have similar electricity market 
architecture which provides the basis for such harmonization.  

The way forward is to improve the links between the Member States which comes 
along with an optimization of use of the existing network structure and future 
infrastructure expansion.  
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