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l. Introduction

In the European Union three objectives are todaysidered as priorities, although
their respective importance can vary among cowstiibese are common objectives but the
weight given to each of them is not the same ilheacintry because energy endowment and
local constraints are different. This is why itlifficult to implement a common energy policy
today in Europe. These objectives are:

1. the search for competitive energy; confidence m rimarket mechanisms is the rule,
but the energy access cost must reflect the pesaind negative externalities and the
role of the government should be limited to cregtihe conditions for such an
approach through CO2 emissions trading, green dewbrtificates etc...

2. the search for supply security, in order to give phiority to national resources and to
encourage the diversification of imported energyrses. In 2006 the European Union
(25) imported 56% of its energy needs and thiswaltencrease in the near future.

3. The fight against global warming aiming to implermg@int and cooperative policies
among other countries, in the hope of preservittyeatened environment considered
as a “common public good”.

The search for an acceptable trade-off betweerettigse targets constitutes a major
challenge for Europe today. The ambitious progracemtly adopted (European Council early
2007) aims both at reducing the energy intensitycafP by 20% in the year 2020, and
satisfying primary energy consumption with renewabburces (hydraulic, wind, biomass,
solar energy) by up to 20% at the same time.

For electricity generation the main debate is alibatoptimal “mix” of fuels to be
used. Coal, oil-fuel and natural gas are pollusngrces. Hydraulic capacity is limited inside
Europe and nuclear energy is a questionable salfmiomany countries, particularly because
of waste management.

Liberalization of the electricity sector is now @ality in Europe. Promoting
competition, privatization and ownership unbundlimigenergy businesses is a permanent
“credo” for the European Commission. But this |gderation is contested by many European
consumers who hold it responsible for the eledtriprice increase observable over the past
four years. This increase has been particularlyceable in countries like France where
electricity prices have been traditionally low (I)The liberalization has also been
accompanied by a vast privatization process as aglimergers and acquisitions between
European operators, in the context of sometimesdiy and sometimes hostile takeover bids.
Many consumers fear that this industrial reorgaronawill end up eventually in the creation



of a private oligopoly whose market power will leadnew price increases. The development
of transnational electrical interconnections shdolgically lead to more competition and a
certain harmonisation of prices paid by the end wdeelectricity. This price convergence
between end consumers will see the transfer oflissep between European operators; some
will be losers and others will be winners (lII). Bthis interconnection is often insufficient in
order to reduce the market power of producers.deareally it would appear to even affirm
the market strength of some of them (IV). In coemua, we think that this liberalization
opens up many questions about electricity pricéingetand industrial restructuring which
Europe is undergoing at present (V).

ll. Is the increase in the price of electricity a esult of market
liberalization?

The search for competitive energy is the main pyidsut the implementation of a
single market for electricity in Europe seems uadbl cut energy prices. For the European
consumers more competition must lead to lower prid®ut we observe today higher
electricity prices everywhere. Since 1 July all @hgan consumers can choose their gas and
electricity supplier. It is the consequence of ayvieng and chaotic evolution which has
progressively cut the legal monopolies responsibteelectricity and gas production and
distribution. These monopolies, often public, wgemerally established just after the Second
World War to encourage the reconstruction of Eurofige Treaty of Rome in 1957 had
planned liberalization for all commodity marketaeggy included. The European Directives,
adopted in 1996 for electricity and in 1998 for urat gas, have implemented three
complementary measures (see Percebois, 2003):

1. the progressive eligibility of energy end-userslustrial users initially and then more
generally, including households, today;

2. third party access to the transmission and didiobwf gas and electricity networks.
These networks are considered as “essential fasilitThus open access is the rule
and each supplier may use such networks when & pdge fixed by an independent
regulatory commission. The regulated postage stangmg system is imposed now
in Europe for electricity and it involves fixing @Il independent of the distance
separating the supplier and the consumer. Theléplends both on the power capacity
reserved and the rate of utilization of this cafyaand it is generally paid at the exit of
the network. In order to avoid foreclosure behawitle rule “use it or lose it” is now
imposed by the European Commission for reservedaigp

3. unbundling of electricity generation, transmissiand distribution activities; legal
unbundling is currently the rule but the Europeaom@ission now requires
ownership unbundling

Liberalization will imply a convergence of electtic prices for all European
consumers at least if any congestion is observeth@metworks (see Percebois 2007). This
convergence obviously requires the removal of bo#tks that still subsist in electricity
interconnections among European countries. Ingbent past, before liberalization, the price
of the kWh was generally fixed by the governmemtableast with its agreement, and this
regulated tariff was calculated by the (public)umbent in charge of electricity generation
and distribution. The customer had to pay a fixednpum each year and bills were
proportional to the quantity of kWh consumed, amelprice of this kwh was relatively stable
over time. The total tariff was:



T=A+pQ

Where T is the tariff paid each year, A a fixedrpi@m proportional to the power
subscribed, p the price of the kwh and Q the qtianti kWh consumed during the period.
The price p was higher during peak periods and laueing off-peak periods, in relation to
the variable cost of the marginal power stationessary to balance supply and demand. This
is the consequence of the well-known “merit ordeite (see Boiteux, 1960). This price p was
revisited by the public authorities once or twieelke year, no more. Now, after liberalization,
for consumers opting for market prices, the pria@ gor a kWh is partly linked to the price
observed on the electricity spot market (wholesgplet market). Practically 40% to 50% of
the price paid by an eligible end-user is now \‘dea50% to 60% of the price being stable
because it corresponds to the fee paid for acods® ttransmission and distribution networks.
And this fee remains fixed by the regulatory consiois. The variable part of the kWh price
varies each hour and each day in relation to tmelitons observed on the wholesale spot
market. The various spot markets are well connecteds in Europe, at least when
transmission interconnections are not saturateds ©the case with France, Germany,
Belgium and the Netherlands. We observe todaythigaGerman electricity spot market is the
leader for this area (see graph 1 showing a veoy gorrelation between the German and the
French electricity spot market prices).

The economic logic based on the “merit order” mdquires the market price to be
equal each hour to the variable cost of the kWidpeed by the “marginal power station”
allowing equilibrium in the market. During a largart of the year, this “marginal power
station” is a coal or gas power station, usuallgerman one. The price of natural gas is
dependent on the price of oil in Europe becausegelproportion of natural gas (more than
50%) is imported through long term contracts froms&la, Norway, Algeria etc... Long term
contracts include escalation clauses between odlymt prices and gas prices. Hence high
price for oil means high prices for natural gas enatirectly high prices for electricity.

Electricity liberalization is not directly respobk for this situation but the
development of interconnections, which is a coneage of such a process, may be
considered as partly responsible for it. Moreovee energy liberalization was, at the
beginning, implemented in a context of low pricesdil, gas and coal. Today the price of oll
is high. It is the main reason why the market puceelectricity is much higher than the
former regulated price of kWh, even in countrieshsas France where the nuclear share of
electricity generation is very high (78% of eledity generation is from nuclear energy in
France). In the past, regulated French tariffs wexed according to the cost of a nuclear
kWh because nuclear power stations were the “malrgiower station” during a large part of
the year. France is now a large exporter of el@ttriduring off-peak periods but it has
become a net importing country during peak pereus increasingly during midway periods.
Consequently, in the European wholesale electrigiigrket, and in a context of large
interconnections between France and Germany, tBechkrnuclear power stations are no
longer the “marginal power plants”, except wherctileity demand is very low. The price of
the European kWh is now largely dependent on th& ob gas turbine power stations,
generally German ones. If nuclear generation wagbdmiin Europe, in Germany at least,
nuclear power stations could be the “marginal seppturing a larger part of the year. But,
because of a lack of investment in nuclear eneggg,and coal power stations have become
“kWh price makers”. Consequently, the electricitycp is now largely dependent on the oil
price. Moreover, electricity companies operatiniqrge proportion of nuclear power plants,



such as EDF in France, may now sell at a profitphbiee (the cost of a kWh generated by a
gas turbine), the kWh produced by cheap nuclearepatations. The gap between these two
prices may be considered as a “nuclear rent” amdespeople think that such a mark-up
constitutes unjustified windfall profits.

The market price of the kWh paid by an end-user i opted for eligibility is, since
the beginning of 2004 in France for instance, highan the regulated price, based on the
nuclear cost, and eligible customers who have iadadigibility in the past sometimes regret
their decision today (see graph 2). The possibiityreverting to former regulated tariffs
being refused by the Regulatory Commission, thesemers consider that liberalization is a
failure. In principle, regulated tariffs will be fmdden from the year 2010 in Europe, except
of course, fees for network access. The Frencligpaght has nevertheless ceded to consumer
lobby groups and voted a law in December 2006 whathblishes an “optional return tariff”
valid for two years (TaRTAM), and accessible tofpssional consumers who lodge a request
before the end of June 2007. This new regulateff tartemporary and higher than the
previous regulated tariff (by approximately 23%} buemains below the spot market price
(see graph 2). The coexistence of these two piicesket price and return tariff) is not
sustainable in the long run as it distorts comjpetitThe European Commission considers
that this regulated return tariff and in a moreegahmanner all regulated tariffs for the end
consumer are contrary to the spirit of the TredtiRome founded on price freedom and it has
recently begun legal proceedings against Frandeaf{ba again other countries such as Spain)
to demand the removal of these tariffs. For Brisssitlese regulated prices are too low, as
they are calculated on the operating costs of p@tetions that are already paid off, and they
do not reflect the kWh production costs of a posttion allowing for the renewal of the
electricity production park in Europe (this replamnt cost corresponds to the long run
marginal cost). KWh prices which are too low wibtrnjustify new investment and for this
reason Europe is running the risk of being in aasibn of under capacity as far as electricity
production is concerned in the near future. Optisnikink however that this under capacity
will increase the kWh price in the spot market vhwill encourage operators to invest in
new power stations. In the case of over investnprtes will once again fall and we will see
a “boom and bust” type scenario. The consequenceédiae extreme market price volatility.
That is, actually, what we are seeing today. Higtyrprices on the spot market are very
sensitive to climatic issues, to industrial acyivito surges in domestic consumption and to
changes in the prices of Co2 permits. The prica ttinne of Co2 has fluctuated strongly on
European markets (going from 30 Euros to less thaBuro in a few months, before
recovering to 15 Euros for forwards transactions] that had repercussions on the price of
the thermal kWh. The fact that electricity cannetdiored largely explains the spot market
volatility. A “let the market do the job” approaahnplies acceptance of very high spot prices
of electricity at peak times, particularly for anemodity with low demand and supply price-
elasticities. To this is added the fact that eleityr producers can have an interest in adopting
strategic behaviours, aiming essentially at witdima market capacity in order to make the
equilibrium price increase (see Green 2004). Femtloment, Brussels is only suspicious and
has not managed to prove that this has actuallpdragl. It must be said that operators run
the risk of heavy penalties should this be proven.

lll. Is the increasing interconnection of electricty markets a surplus
transfer factor between economic agents?

The convergence of the electricity spot prices, targely to the development of
interconnection capacities, is perceived as a daatiby consumers who are afraid of losing



a cost-based comparative advantage. Thanks toamuefeergy, the French consumer who
benefited from low electricity prices has now tg fegher prices due to the implementation
of a single market (at least for consumers optmgedigibility, but it will be the case for
everybody in the near future when regulated priaes abolished). A simple example
illustrates transfers of surplus between consuraacds suppliers when interconnections are
implemented. In terms of surplus some consumersvameers and others are losers; it is the
same for producers.

Two countries, Home (H) and Abroad (A), face thmeeaelectricity demand D = 100
MWh for a given period t (i.e. instantaneous demanthe given hour). Country H benefits
from a comparative advantage in terms of generatost compared with country A, due to a
large proportion of nuclear power stations. The aednfunction is p = aQ in country H and p
= bQ in country A with a = ¥ and b =1/2. The edprilim price p is thus 25 euros per MWh
in country H and 50 euros per MWh in country A.the absence of any cross-border
exchanges, the consumers have to pay 2500 eurtig toational electricity producers in
country H whereas those of country A have to pad05€uros for an identical quantity.

Let us assume now that there is a unique competitiarket uniting the two countries,
without any bottlenecks in the interconnections.pfite p, the Home and abroad producers
supplies are 4p and 2p respectively. The total Iyuigpthus 6p for a total demand of 200
MWh, which gives us an equilibrium price p = 33.88ros per MWh. At that price, the
supplies of the Home and Abroad producers are B3dWh and 66.66 MWh respectively, a
guantity of 33.33 MWh being exported from Home doymo country A.

Let us assume that the interconnection betweebtmbeountries is now limited to 10
MWh (per hour) i.e. 10% of the total demand of ardoy. This 10% figure was the target of
the European Commission for the year 2005 and veergb that many European countries
have benefited from a lower rate until now. The Foonoducers will now supply 110 MWh,
the foreign ones only 90 MWH and 10 MWh will be exried from country H to country A.
In country H the equilibrium price will be p = 180£27.5 euros per MWH whereas in
country A it will be p = 90/2 = 45 euros per MWH& Home exporters will obtain windfall
over-profits equal to 175 (10 MWH sold at 450 eurosountry A instead of 275 in country
H).

We observe that in terms of surplus the interconmecbetween country H and
country A is a drawback for home consumers andidarg@roducers but constitutes an
advantage for foreign consumers and home prodyseestable 1). If we consider the total
surplus variation at a national level (adding canetis and producer’s surplus variations) we
may observe that country H benefits from a net athge, the positive surplus variation of
home producers being higher than the negative win@riation of home consumers. On the
contrary, the foreign country A experiences netatigg surplus variation, the negative
surplus variation of foreign producers being higkigain the positive surplus variation of
foreign consumers. From a collective point of vighe two countries considered together,
earnings of the export country compensate exaotijfdsses of the import country and the
total surplus variation is nil. Surplus transfers the consequence of the implementation of a
single market.

We can consider that the increasing interconnedigtween the German and French
spot electricity markets allows the German consumenake the most of lower prices during
off-peak hours when the French price is the legutere and France is a net exporter of
electricity. However, faced with that increasedinbnnection, the French consumer who has
signed a market price contract is forced to payhisrelectricity at a higher price during full
hours and peak hours, when the German price isettder price in the market and France



becomes a net importer of electricity. This is etreser given that the weight of the German
spot market is markedly stronger than the Frenatt sparket. In 2005, 86 TwH were
exchanged on the German spot market compared with 2b TwH on the French spot
market. The vertical integration of production asubply operations does not encourage
incumbent operators such as EDF to intervene invti@esale markets, the day-ahead market
in particular. This explains the low liquidity dig¢se markets. Let us remember that in these
two countries, the majority of exchanges on the ledmle market are over the counter
transactions (OTC). The day-ahead market only sgpts a very small proportion of the
wholesale market. As for the interconnection capes;ithey are attributed today through an
auction system and are no longer subject to thiet“6iome, first served” rule. Thus the long
term export contracts between EDF and its fore@mners are no long given the priority. The
interconnection capacity between France and Gernmnigesides, rarely saturated, partly
because exporters do not anticipate the spot mhierential between the two markets.
Transmission auctions take place before the spokehauctions. Thus when trading at the
interconnector auctions, electricity operators @d know the outcome of the spot market.
Theoretically with rational expectations the priocethe transmission capacity has to be equal
to the differences between the two spot marketepriHome and abroad). But due to
uncertainty and wrong expectations this price wiffer from the equilibrium price. Poor
anticipation of the German and French spot markeeg can lead French producers to hold
insufficient interconnection capacities so thaeauilibrium, the German price is higher than
the sum of the French price and the interconnectibn

IV. Is the market power of producers a threat to conpetition?

The interconnection of the European electricity ka&s originated in the 1950s with
the creation of the Electricity Producer’s and Borter's Coordination Union (UCPTE
which became UCTE since production liberalizaticag, a result of security concerns and
largely to avoid “black-outs” thanks to mutual hékgtween countries. This interconnection is
today perceived above all as a means to promothaeges, including competition. This
interconnection theoretically reduces market posfencumbent operators. This is especially
true in countries where the weight of incumbentrafms was very high from the start. Table
2 gives the values of the HHI Index (Hirschmannflieihal Index) in some European
countries before and after the consideration oemixl interconnection levels. The HHI
Index is obtained by adding the square of the nmastkares of the various operators present in
the market. An HHI close to 10000 is characterisfi@ monopolistic market, while an HHI
close to 1000 corresponds to a competitive mafket. HHI is calculated here on the basis of
installed electric power, not on the basis of qiti@st of electricity sold in each country. We
can hypothesize that the volume of interconnedsdotally consumed and this takes place as
an advantage to competitors to the national operaitye can see that the impact of the
interconnections is real but remains rather modésis the value of the HHI falls from 8592
to 6505 in France before and after interconnecfidr reduction is hardly more noticeable in
Belgium, a country that is strongly interconnectadce the HHI value falls from 8307 to
5332. In Italy, the HHI value falls from 4150 to 436 before and after interconnection. In
Spain, the HHI reduction is modest as the intereatian rate with the rest of Europe is only
slight, passing from 2790 to 1945. In Germany, whée interconnection rate is similar to
France’s, (see Table 3) the HHI value, which waaknaefore interconnection (1914), sees a
slight reduction to 1160 once interconnections Hasen accounted for. Only the UK seems
unaffected by interconnection, and it must be dttat the HHI value is from the very start
quite low (1068) as the structure of the producpark is segmented and spread over several
operators. The interconnection rate is also oneurbpe’s weakest (only 3% of the installed



power in the country). At the moment, national datprs and the European Commission are
calculating the HHI value in each member countnythle long run these interconnections will

be developed further and there will be a true sirigliropean electricity market and the HHI

calculation will be able to be made for the Eurap®aion itself as the relevant market.

Table 4 presents the characteristics of the manogan electricity producers. Most
of these producers are present in several Europegon countries thanks to acquisitions
through more of less friendly takeover bids. Nimemtors represent between themselves
83% of electricity sales in the Europe of fifteeatians, which is far from negligible. Several
observations, which would need to be researchatiduin order to be considered as final
results, can be made from this table. It is hereetomes a question more of intuition than of
statistically robust results, which would need te tonfirmed through an econometric
approach.

1. In countries where the proportion of electriaiyginating from thermal energy is
low, which is the case in France, but also partlySpain, the kWh price is lower than in
countries like Italy or Germany where the proportaf classic thermal energy is high. Here
we are considering the before tax price paid byfih& consumer in the domestic sector
(including transmission and distribution netwodcess cost). It is a question of regulated
prices determined by governments, or with goverrinagproval in countries where such
prices still exist (France, Belgium, Spain) or bé taverage price weighted index paid by a
domestic client in other countries. This is becattse regulated kWh price is largely
dependent in France on the cost of nuclear povaatgland in Spain on the cost of hydraulic
stations. Network access tolls are not very diffefeom one country to another and the kwWh
is not sold below its marginal cost as that wowddcbnsidered as government aid by Brussels
and is therefore theoretically forbidden. The UKansexception: despite the heavy reliance on
classic thermal production (Gas and coal powerosts), the kWh price remains low. This is
explained by the fact that the fuels used in thieeemal stations are produced in the country
and are not imported as this is the case in Itaty @ermany. Another reason is undoubtedly
because of the competition between operators whiafore dynamic than in other European
countries. In ltaly, the share of gas and oil-filldrmal production is very high (73% of the
installed capacity for Enel, representative of agpnately half the market). The before tax
price per kWh paid by a domestic consumer who twstaken advantage of eligibility is
approximately 15.5 Euro cents compared with 9 Egats in France which is a differential
of approximately 72%.

2. The market share of the incumbent operator rigscpéarly high in France (84% for
EDF) and in Belgium (75%). It is lower than 50%thre other countries and is noticeably
lower in the UK where the market is relatively disiied. These figures obviously
corroborate the HHI values previously calculatedaass the installed production capacity of
various operators is concerned (estimated in GYM Wworth noting that the calculation of
HHI in market share terms on a European scale ¢basethe data in table 4) would give a
figure equal to 1434, which is quite weak. But significance of this figure remains limited
given that the transnational interconnections ave sufficient to ensure real competition
across the whole of the European market. We cduitdk that in a country where the market
share of the dominant producer is high, the mapleter would also be dominant giving a
higher margin. Therefore, in the case of EDF, itargm will be high as the electricity
production cost is low thanks to the nuclear secidrile the kWh sales price increases
because of the interconnections with Germany whkittourages the sales price to come in
line with the kWh produced in German thermal postations over a large part of the year. If
we calculate the mark-up rate by comparing theageisales price on the spot market with
the production cost of the French marginal equipneerthe regulated French price which



remains aligned with the marginal cost (nucleathis case) we note that it is particularly
high for EDF (59%). In other terms the associatidra strong market power, of a power
production park which is predominantly nuclear kgdraulic) and of good interconnection
with countries where classic thermal generation idates allows EDF to rake in substantial
profits. This is also the case in Belgium and tesser extent in Spain. On the other hand
where there is strong competition (the UK) and/brgh kWh production cost (Germany), the
mark-up rate observed is noticeably lower. Thigawoorates the results of the short exercise
presented above: the interconnection is advantagespecially for exporters. We must note
that there is a relationship between the HHI vanoe that of the mark-up mentioned here. In
a COURNOT type competition regime (competitiondmantity), the Lerner Index (which
interprets the mark-up) increases with the HHI gadince we have the following formula: (p
->sci )/ p = HHI /¢ where p represents the market sales pridgegmperator i marginal cost,
s the operator i market share anthe elasticity price of the demand.

3. The mark-up rate calculated with turnover (eagsi before interest, taxes,
depreciation and amortization/turnover), and notalation to production cost seems very
variable from one firm to another. There are sdvesasons and it is difficult to pass
preemptory judgments based on results from onlyyaae. We note a high mark-up rate only
for Vattenfall, Iberdrola and EDF, less for EneddRWE and a particularly modest rate for
2005 for EON, Centrica and Suez. On the other hiagck is a strong correlation between this
mark-up rate and the investment rate of variousaipes, as table 4 shows, which is an
intuitive result.

4. The process of mergers and acquisitions allos@de incumbent operators to
reinforce their position in Europe. This is the e&éasf EDF which repurchased London
Electricity in the UK, EnBW in Germany and Edisanlialy. The German corporation EON
took control of the British electricity producer Wergen and of the German gas producer
Ruhrgas. Its direct competitor RWE repurchased N#?q@x Innogy, ex National Power) in
the UK and Thyssengas in Germany. The Spanish aoyripardrola has just taken control of
the British electricity producer Scottish Power ahé Italian Enel is on the way to take
control of the Spanish Endesa, after a counterdifdowing EON'’s takeover bid over
Endesa. The merger between Suez and Gaz de Fsast# & project but it shows that all
electricity producers are attempting to investha gas industry. Two main reasons may be
given: an increasing percentage of electricity Wwél generated from natural gas in the future.
At present, in the European competitive environmepérators must be able to provide a dual
offer including both gas and electricity to eligitbtustomers (bundling practice) in order to
improve customer confidence.

That capital concentration raises a certain nurobguestions insofar as according to
some observers, there is a risk of the emergenan efectro-gas oligopoly which will control
the European market and be likely to set monopobep. Obviously, under high competitive
market conditions, capital concentration cannotabeided: the most competitive operators
take over the less competitive ones. According emt€stable Markets Theory (see Hogan,
2002), the problem is not dominant position bubeataking advantage of it. Competition is
possible even with a small number of actors so lasghey do not form market sharing
agreements or set common prices. According to thegean Commission, these mergers and
acquisitions should be at the origin of the emetgenf competitive “European leaders” and
able to be more resistant to worldwide competitBrussels expects that new mergers should
emerge, as observed in other industrial sectolscfimmmunications, aviation, etc.). This will
involve the harmonisation of supply conditions fBuropean consumers, in particular
industrial ones. These consumers will be able ¢m Supply contracts with an operator
present in several countries, in order to suppdyrteubsidiaries located in various European



countries. On the other hand, Brussels is oppas@dergers between operators belonging to
the same country because reducing the market poiweational leaders” implies the setting
up of foreign operators. Furthermore, in case afgaes, Brussels and regulators may require
capacity selling by way of compensation (“VirtuabviRer Plants” for electricity and “gas
release” for gas; see Moss, 2005). This conceatrgirocess is also observable in the UK,
where the liberalization of the electricity sedias been carried out for nearly 10 years. After
market opening (1999) in the UK, there were 26tdl@ty suppliers; in 2007, there were only
6. These “big six” are in order of size and in @easing order: Centrica (British Gas),
Powergen (EON), Scottish and Southern Electric, Wit dRWE), Scottish Power (lberdrola)
and EDF Energy. The intense competition at themgg has been replaced by a more
concentrated market structure, starting to get solmservers worried (see Wright, 2007).

In its communication of 10 January 2007, the Euamp@ommission considers that the
weight of incumbent operators is still too highnmost European countries with regards to
market shares and production capacities, excefikhésee European Commission, 2007 and
London Economics Report, 2007). Still according toe European Commission,
interconnections are also insufficient to stimulaféective competition. Moreover, some
operators have engaged in non-competitive practgiesh as collusion, predation and
foreclosure (see Newbery, 1997 and Smeers, 2004).

1. Both explicit and tacit collusion consist in giiaing common prices higher than
marginal cost and sharing the rent which followst Example, collusion may take the form
of concerted capacity withholding strategy on tleeteicity spot market in order to reduce the
available supply as well as strategic arrangementsggeographical division of markets.
Brussels has recently accused EON (Ruhrgas) andtGDE& using non-competitive practices
in the gas market, both of them avoiding to compéth the other in its original market...
Strategic arrangements are not necessarily exgharticularly on the spot markets where the
number of players remains low. We are in the presef repeated games and each player
finally anticipates the strategy of its competitofs demonstrated by Borenstein and Alii
(2002) and Crampes (2002), there is an incentive pimducers to choose a capacity
withdrawal strategy in order to move from a low @ situation towards a high demand
situation. We consider two producers, a and b,ihgld production capacity equal to Ka and
Kb respectively such as Ka < Kb. When the demanthénspot market is lower than the
smaller capacity (D < Ka), the equilibrium priceegual to the smaller auction made on the
market. This is a Bertrand competition that the tperators have an interest to avoid. When
the demand is such that Ka < D < Kb, the pricegigaé to the auction made by the bigger
producer (b). When the demand is higher than tggdsicapacity (D > Kb) but remains lower
than the overall available capacity (D < Ka + Kibg equilibrium price is equal to the bigger
auction made on the market. When the demand ishigfan the overall available capacity,
we observe a situation of market failure and theketaprice is no longer defined or it
becomes infinite. The two operators are able tacipate these situations and will play the
game by adapting their supply in the market, whitdly lead to artificially high prices in
some cases.

2. Predation consists in practising market pricegcvare lower than marginal costs,
which involves dumping in some segments of the etark order to avoid the entry of
competitors, even if it means practising highecgsion other segments of the market in order
to compensate for the loss of earnings. Accordm@nussels, regulated prices constitute a
form of dumping insofar as they are not able tause@ return on new electricity capacity
investments.

3. Foreclosure consists in benefiting from a peilgéd position on some segments of
the energy chain likely to restrict the entry oteudial competitors. This form of barrier to



entry arises from a situation where one operatotrots an essential facility, for example a
transmission network, whose access is essentialffamperators, and takes advantage of its
position to distort available capacities or to maceess possible while fixing prohibitive
access charges. This is the reason why since 2@0Edropean Commission has required
regulated rather than negotiated third party accbssges to transmission and distribution
networks; an independent commission is in chargéxofg tariffs according to “objective,
clear and non discriminatory” criteria. It is aldee reason why Brussels requires that “use it
or lose it” rule be systematically applied, unugeghsmission and distribution capacities
being put back at the disposal of the market. Kinaghis may explain why Brussels
insistently requires that the network ownership wmdling becomes the rule in Europe,
insofar as investment decisions on networks woeldnade by favouring the interest of the
incumbent operator rather than the market intefidgss ownership unbundling requirement is
guestioned by several governments and some pralusbhich have transmission and
distribution subsidiaries as in France, in Belgiamd in Germany. That opposition of
operators is due to the fact that regulated am&itemain very profitable, insofar as the
Regulatory Commission attempts to fix network ascebarges which are incentives for
operators to invest. For example, the weight ohdmaission and distribution activities
accounted for 8% of the EDF sales in 2005 but 12%ealized profits (in percentage of the
earnings before interest, taxes, depreciation amutté&zation).

As a general rule, the European Commission corsithat the number of consumers
which have benefited from eligibility is too lowh@ut 15% on average, excepted in the UK
where this percentage exceeds 50%). There is rsomefar an end user to take the risk of
signing a supply contract providing for a pricekd¥h indexed on the spot market price, in a
country where regulated prices remain authorizedl ane much lower than market price. It
could be the case in the presence of a suppliagladle to guarantee a stable and low price,
which seems to be difficult. In the UK, all consumare eligible since 1999. In 2006, about 4
million households out of 26 million have changdebit electricity or gas supplier; in
accumulated values since 1999, there is at leastirotwo British people who would have
used at least once this eligibility (see Percebots Wright, 2001).

The European Commission expects new investment®etomade in electricity
production and transmission insofar as it is likedyreduce price in the future, all the more
whether it is a question of nuclear plants andsmational high tension lines. However, as it
is known, high electricity prices are not neces$garisignal of energy shortage and high costs
but they may be explained by the presence of a ehgskwer. As a result, given that
information, some operators, rightly or wrongly, ynaave no incentive to invest in new
equipment and in case the European Commissiorhieasaime opinion, it may take sanctions
rather than promoting operator investments. Thels mecessary to precisely analyze the
factors at the origin of price increase before mgkregulatory decisions; moreover,
regulators are in a position of inferiority dueitdormation asymmetry regarding capacities
really available all the time.

V Conclusion

Liberalization of the electricity sector in Europe nowadays accompanied by two
trends which may appear the opposite of what waeard: an increase in price paid by the
end consumer, on the one hand, and a reinforcepnfetite incumbent operators’ market
power, by means of mergers and acquisitions justitabnywhere in Europe, on the other
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hand. Electricity price increases are widely duthtofact that the price of fossil fuels serving
to produce electricity (oil, gas, coal) has alsmrgly increased. The weight of traditional
thermal power is still very high in Europe and @ters owning such power plants must at
present take into account the acquisition cost©f @ermits. In France, where the electricity
generation park is based essentially on nuclealoamgdropower, electricity price increases
firstly arise from the strengthening of transnasibmterconnections which means that the
French price depends increasingly on the Germare pbserved on wholesale electricity
markets. Natural gas-powered generating plantesept the marginal equipment during the
major part of the year; and the generated kWh isosalculated based on the market leader
price. As a result, due to that interdependencevdmt European electricity markets, some
consumers bear a net loss of surplus. Electrigitsepconvergence between countries is not
necessarily profitable for all consumers. This a@ppéo be a logical fact and may be observed
in many areas in the context of globalization. Singneases in electricity prices do not have
only disadvantages: it allows operators, such a§ Bbich have an electricity generation
park based essentially on nuclear and/or hydropawdyenefit from substantial rents. It also
justifies programmes promoting energy savings ahdva all generates incentives for
operators to invest in new generation facilitiesisTis the necessary condition for Europe not
to be in electricity under-capacity in the futundyich would involve more and more frequent
“black-outs”.

We should also wonder whether such a price incrisaset partly the consequence of
the strengthening of the market power of some dpeyaMergers and acquisitions are
consistent with the development of a big single keiin Europe: nowadays, the sphere of
influence of firms must be not only the nationat bather the European market; it enables
them to benefit from economies of scale and harmrsshsupply conditions for all European
customers. Moreover, the development of the Eumpsagle market allows electricity
producers to protect against hostile takeover (sd=e is an important factor here). Capital
concentration is not incompatible in itself wittetpersistence of a certain competition in the
market. But the important point for the marketasbe contestable, in accordance with the
Chicago School, and operators have to not ovetusie dominant position (see Newbery
1997). In that context, the European Commission raattbnal regulatory commissions must
be vigilant and ensure that operators do not adtptegic behaviours aiming at increasing
prices. At the moment, Brussels only suspects bas dot have proof of such practices. In
order to avoid them, the European Commission hasined ownership unbundling and has
attempted to reduce the market share of incumbpatators in their country of origin.
However, it must be watchful not to weaken the fpmsiof the European operators against
foreign operators attempting to enter the Europearket, thanks to liberal market opening
laws, whereas they are themselves public monopmwligseir country of origin (cf. Gazprom
and Sonatrach which attempt to distribute gas amvtest in natural gas-fired power plants in
Europe).
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Tables and graphs

Table 1 Impact of electricity interconnections on the somer’s surplus

Indicators

Home consumers’
bill

Foreign consumers
bill

Surplus variation of
Home consumers
(2)/(1) and (3)/(2)
Surplus variation of
Foreign consumers
(2)/(1) and (3)/(2)

Home producers’
revenue

Foreign producers’
revenue

Surplus variation of
Home producers
(2)/(2) and (3)/(2)
Surplus variation of
Foreign producers
(2)/(2) and (3)/(2)
TOTAL variation of
surplus (national
level) (2)/(1) and
(3)/(2)

TOTAL variation of

collective surplus
Source: the author

No interconnection

)
100 x 25 = 2500

100 x 50 = 5000

2500

5000

Single market
interconnection and
no congestion (2)

100 x 33.33 = 3333

100 x 33.33 = 3333

-833

+1667

3333 (domestic) +
1111 (exports)
=4444

2222

+1944

-2778

Home +1111
Foreign -1111

Limited
interconnection
(10%) (3)

100 x 27.5 = 2750

100 x 45 = 4500

-250

+500

2750 (domestic) +
450 (exports)
= 3200
4050

+700

-950

Home +450
Foreign -450
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Table 2 Impact of interconnections on HHI indicators

Indicators France  Belgium Germany Italy Spain U.K.
Average HHI
without 8592 8307 1914 4150 2790 1068
interconnectofd
Average HHI
with 6505 5332 1160 3544 1945 1004
interconnectors

Source: European Commission. Energy Sector Indaggond phase) p315 (except for Italy: author’sreses)
(1) HHI indicator is based on installed capacitiie$e results are based on the assumption thaeaailable
transmission capacity would be allocated to conpmstiand used.

Table 3 Interconnection rate of various European cousitrie
(Interconnection capacity in % of installed capgaoitthe country for the year 2005)

U.K. 3%
Spain 4%
Italy 8%
France 12%
Germany 13%
Belgium 34%

Source: Cap Gemini, 2006
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Table 4 The main electricity companies in Europe

Indicators
(consolidated
activities)
Sales (2006)
(billion euros)

Installed capacity
GW (2005)

- thermal

- nuclear

- hydro and winf

Market share (%)
(country of
origin)®

Market share (%)
in Europe (15f
Price of kWh for
domestic sector
(taxes excluded;
regulated or
average tariff in
euros/MWh$
Mark-up (spot
price - marginal
cost in %3
Mark-up (in %
sales) (2005Y’
Investment rates
(% sales) (2005

1)

Main
subsidiarie®

Source: author

EDF
France

59

131
31%
50%
19%

84%

24%

90

59%

25.5%

10.3%

- London
Electricity
- EnBW
- Edison

SUEZ
Belgium

45
48

60%
12%
28%

75%

5%

122

28%

13.2%

6.4%

GDF (?)

EON
Germany

69
54

68%
21%
11%

38%

14%

141

15%

16.2%

5.8%

- Powergen
- Ruhrgas

RWE
Germany

42
43

74%
15%
11%

30%

11%

141

15%

20.2%

- NPower
-Thyssenga:s

ENEL
Italy

39
46

73%
0%
27%

43%

10%

155

n.a.

22.7%

10.1%

Endesa (?)

ENDESA
Spain

21
39

67%
10%
23%

44%

6%

95

28%

n.a.

IBERDROLA
Spain

12
38

35%
14%
51%

31%

4%

95

28%

28.3%

9.5%

Scottish Powe!

VATTENFALL
Sweden

15
32

41%
23%
36%

23%

6%

n.a.

n.a.

28.8%

9.9%

CENTRICA
U.K.

29
3.5

100%
0%
0%

10%

2%

110

13%

14.6%

5.6%
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(1) Source: Corporate annual reports. All actigitid groups are taken into account here

(2) (3) and (4) Source: Corporate annual reportSEHUIROSTAF Report 2006

(5) Regulated or average tariffs observed in JOR62for households consuming 3500 kWh per yeauins#MWh. Third party access fees are
included but taxes are excluded. With taxes, tineréis are 119 for France, 145 for Belgium, 18ermany, 211 for Italy, 116 for Spain and
116 for the U.K. Regulated tariffs for France, Betg and Spain. For Germany, Sweden and the U.Krethre weighted average tariffs
estimates. Source: EUROSTAF (2006)

(6) Price-cost mark up including carbon costs; iggubased on load weighted average prices and 20€Xs figures except 2003 for Belgium.
Source: London Economics Report “Structure anddPerdnce of Six European Wholesale Electricity M&ske-ebruary 2007 (Parts 2, 3, 4)
(7) Financial mark-up in proportion of annual salésurce: EUROSTAF Report (Les Echos) and Cap Ge2i6 (p62)

(8) Source: EUROSTAF (Les Echos) figures and anrepirts

(9) Source: Corporate annual reports
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Graph 1: French and German electricity spot prices

(source: Powernext, 2006)
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Graph 2: Requlated and spot electricity pricesranEe
(source: CRE, april 2006)
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