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Abstract

In this paper we describe the Spanish electrigiyustry and its
current regulatory regime. Special emphasis is give the
description and discussion of market design iss(iesluding
stranded cost recovery), the evolution of marketucstre,
investment in generation capacity and network #@s We also
provide a critical assessment of the 1997 regulateform, which
did not succeed in introducing effective compaetijtibut retained
an opaque regulation which has been subject to icoots
governmental interventionism. Furthermore, the ienpentation of
the Kyoto agreement could show the lack of robgstr& the
regulatory regime.

Competition is good for society because it increaféiciency and it is
good for consumers because they benefit from effy gains through price
cuts. This general principle could well have applte the Spanish electricity
industry, if only effective competition had beetraduced. In 1997, the Spanish
regulatory authorities reached an agreement wighetlectricity companies to
reform the industry,starting on January 1998. The main innovatioroihiced
by the new regulatory regime was the reliance epat market (dominated by
two large producers) as a way to allocate prodoctind determine wholesale
prices. Nevertheless, the industry remained heagtylated in ways that made
the wholesale market unable to transmit efficiesignals. Regardless of market
prices, what consumers end up paying and firmsiviece is ultimately
determined by regulated tariffs, set by the govemtmon a multi-year basis.
Hence, contrary to the authorities’ claims, theurtighn in retail prices since the

1997 reform (a 16.6% in nominal terms, and a 35.61%eal terms) does not

! Protocolo para el Establecimiento de una NuevauRegn del Sistema Eléctrico Nacional,
December 1996; (text, in Spanish, availablentp://www.unesa.es/documentos_regulacion/Pro11-

12.zip).




prove its successRather, we argue that the retail price decreaseshihe lack
of a real reform.

This paper describes the Spanish electricity inglughd its current regulatory
regime. Section 1 focuses on electricity generatidmereas Section 2 deals with
network activities, namely transmission, distribatiand interconnection. Section

3 concludes with some remarks concerning the eeolwif the industry.

1. ELECTRICITY GENERATION IN THE SPANISH ELECTRICIT Y
INDUSTRY

Since 1998, electricity is traded in a spot maskih features similar to many
electricity markets around the world. Still, thisarket has several specificities
worth emphasising in order to understand the wagnpadition among the

electricity producers takes place.

1.1. Supply and demand for electricity

Spain is a peninsular system with weak intercornnoest(see section
2.1 below). Essentially, electricity is produced fmur vertically integrated
incumbent firms: Endesa, Iberdrdlaand two smaller competitors, Unién
Fenosa, and Hidrocantabrico. Gas Natural, the fingsbrtant gas producer in
the country, has been the only entrant. The gdperaix is made of hydro
power (27.9% of total capacity in 2003), coal (28)60il-gas (15.3%), nuclear
(12.1 %), CCGTs (6.8%), and renewable resourcesyhidh wind is the most
important (8.5 %}. Figure 1 below depicts the monthly evolution afaticity
production in the Spanish electricity wholesale kearfrom 1998 to 2004,
disaggregated by technology type.

2 These price-cuts have been possible thanks torgastich as the reduction in interest rates ower th
period 1998-2003, a more intensive use of the iegistapacity (to the extent that the system has bee
operating at weak reserve margins), a strong dsergathe costs of the regulated activities, and
administrative decisions unrelated to any costidenations (capacity payments have been cut down,
tariff deficits have been passed to future yedtrs).eSince 2002, the government has ruled thatlret
prices cannot increase by more than a 2% per pedné following eight years.

3 In 2003, Endesa controlled 37% of the total inesthtapacity and 40.5% of the production in the
pool. These figures were respectively 39% and 36ct%berdrola.

“ Data source: “Informe sobre le operacion del sealtrico en 2003”, Red Eléctrica de Espafia.
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Figure 1: Electricity production disaggregated by technoltgpe in the Spanish
day-ahead market, January 1998-April 2004 (Datacso@WMEL)
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As can be seen from Figure 1, demand has exhilsitealpid growth.
Since 1998, the average annual growth rate hagd&des % (ranging from 2.7%
in 2002 to 6.6% in 1998). Electricity demand tyflicgeaks in winter, although
summers register new records due to the increase&erperature and the
development of air conditioning. Over the day, theerage demand pattern is
quite volatile, with demand typically peaking aD@pm. There exist pumping
stations (in 2003, these have represented 4.2%talf ¢apacity) that increase the
demand for thermal units at night and provide hyeliectricity during the day
when prices are higher.

1.2. Market design

The Spanish Electricity Market is organized as gusace of markets:
the day-ahead market, several balancing marketsotiexrate close to real time,
and the ancillary services market.

The day-ahead market, which concentrates mosteof’¢fume of trade,
is composed of 24 hourly markets. On the supplg,dite electricity producers, if
not tied to a bilateral contract, submit supplydiions specifying the minimum
price at which they are willing to produce a givanount of output from each of
their production units. Supply functions have to ten-decreasing and can

include up to 25 price-quantity pairs per produttimit. They can also include



several conditions such as ‘minimum income’, ‘ingiility’, ‘load gradient’,
and ‘scheduled shutdown’. The demand side is mhd&swibutors who purchase
the electricity demanded by the non-eligible constgmat regulated tariffs, the
retailers who sell electricity to the eligible cansers at unregulated prices, and
the eligible consumers who choose to participatectly into the pool. They
submit demand functions specifying the maximumepet which they are willing
to purchase a given amount of electricity. The dadrfanctions can include up to
25 price-quantity pairS.

Once the supply and demand bids have been submitiedmarket
operator (Compariia Operadora del Mercado de Edatad, OMEL) constructs a
merit order despatch by ordering the supply andahehbids in ascending and
descending order, respectively. The despatch amdetjuilibrium prices are
determined through market clearing, i.e. by computhe intersection between
the industry supply and demand curves. Conditignaifl being despatched, the
price to be received or paid by the market partictp is set according to a
uniform-price auction. Namely, irrespectively oéthbids, the price they receive
(if producers) or pay (if distributors, retailensadigible consumers) is set equal to
the highest accepted supply bid (the so-calledeBysfiarginal Price}.

Once the day-ahead market closes, the System OpéRetd Eléctrica
de EspafaREE) studies the feasibility of the despatch and mesliit by adding
or removing the energy required to solve technigadblems, in particular
congestion problems. Following these procedureskehgarticipants may adjust
their positions in either direction (e.g. produceray submit purchase bids if they
expect to be short, and distributors, retailers aligible consumers may submit
sale bids if they anticipate to be long) in a sexgeeof six balancing markets. The
bidding and market-clearing processes in these eteudre similar to the ones in
the day-ahead market. In particular, all units boeight or sold at the highest
accepted bid. Last, the system operator runs dewenkets in which production
units compete to commit their capacity to provideidary services when needed.

The so-calledinal price of electricity comprises the equilibrium prices
in the previously described markets and the per-k@ékts of running the
technical processes needed to balance the systaniefmnore, the final price

® See ‘“Electricity Market Activity Rules” (April 2Q0, available in English at

http://www.omel.es/es/pdfs/EMRules.pdf.

® The distribution companies acquire the energy dwefed by the consumers subject to regulated
tariffs. Hence, they typically act as price takansl submit flat demand schedules at the price cap,
18.03 c€/kWh.

" In its monthly report, the market operator puleista table showing by colours which technology
has been the "price-setter", that is the technotadled last in the merit order to match demand in
each day-ahead market. It is interesting to ndlie¢ at peak hours, the hydro technology (including
pumping stations) almost always sets the pricelkho its flexibility.



includes a capacity payment. The average capaeigynpnt per kWh paid by
consumers is currently equal to 0.481 c€/kWh, thoiigvas initially set at 0.785
c€/kWh and subsequently reduced to 0.697 c€/kW igure 2) In order to be
entitled to receive capacity payments, a productimit must bid into the
wholesale market (those units subject to bilatevatracts do not have the right to
receive capacity payments). The total amount ofaciyp payments paid by
consumers is shared among the units entitled tm thethe following way. First,
the production units in the so-called “Special Regji (mainly cogeneration and
renewable energy) are paid a capacity payment €qu@l9015 c€/kWh times
their production. The residual amount of capacayrpents is shared among the
remaining production units, proportionally to thempacities (corrected by the
unit’s availability rate in the current month).

Figure 2 depicts the evolution of the final pricetiie Spanish electricity
market from January 1998 to June 2004, and decasspibsinto its different
elements. As can be seen, prices seem to be sttide during the first two years
of operation (1998 and 1999)yith the average final price moving around 3.6
c€/kWh, approximately equal to the implicit pricapcimposed by the payment of
stranded costs (see 1.3 below). From 2000 onwprid® volatility increases and
so does the average price. This has been explaynedveral factors, notably the
uncertainty as to whether the European Commissimmdvconsider the CTCs as
State Aids and hence ban them, and the tight dgpaergins that arise due to
the steep increase in demand coupled with the ¢tdckew investments and a
sequence of cold winters (especially during thé masnths of 2001 and the first
months of 2002). From 2002 onwards, the surge W ingestments, particularly

in CCGTs, contributed to bring prices down.

8 The structure of the capacity rates paid by tifergint consumers is very opaque, and it is sulect
periodical revisions. For instance, these rategiggn whether the consumer buys electricity thnoug
a distributor or directly into the pool. For thétéa, the capacity rates vary across the day irswiagt
depend, among others, on the type of access taeiff are subject to (see UNESA 2004). The total
value of the capacity payment paid by a consumeqigl to his demand times the rate that applies at
each moment.

9 A closer look at the evolution of prices durind8%hows the occurrence of five to six short period
of very low prices, even below the costs of therte plants. Fabra and Toro (2004) perform an
empirical analysis of the pattern of prices andkeishares. They find that the evidence is congiste
with theories of tacit collusion under imperfectnitoring. In particular, they find that the periodfs
low prices are statistically and economically sfigaint (i.e. unexplained by factors such as change
cost or hydro conditions), and that the signs argmitudes of the trigger variables coincide with
those expected by game theory. In particular, fimel/that an increase (reduction) in the marketesha
of Endesa (Iberdrola) increases the likelihood witching to a low price regime in the following
period.
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Figure 2: The evolution of final prices in the Spanish Elwmity Industry
(c€/kWh), January 1998-June 2004 (Data source: OMEL

1.3. Competition Transition Costs (CTCs)

Under the previous regulatory regime, firms tooleithinvestment
decisions in the framework of a National EnergynPI®@EN) and received
payments equal to the so-called “standard costsSedaon a Yardstick
Competition mechanisf?. The Law passed in 1997 entitled incumbent firms to
some additional payments to compensate them frein stranded costsi.e. the
difference (possibly negative) between the valughef standard costs and the
expected payments that each of them would havénénntarket place. These

payments were referred to as “Competition TransiGosts™?

1.3.1. The mechanism

The ‘Protocol’ signed between the government ane #ectricity
companies in December 1996 (see footnote 1) stdias ‘the electricity
companies shall receive during a transition peadked payment which shall be
computed as the difference between the averageueseof the tariff and the

regulated costs. The net present value of this ameil not exceed 1,988,561

1 See Crampes and Laffont (1995).

" The Energy Commission (CNSE, 1997) argued asvisti¢the introduction of competition needs to
be gradual, and firms need to be helped to adahetmew situation. This aid should guarantee firms
financial viability and be consistent with a dewieg pattern of the final tariff to consumers’.

2 Capacity payments also contribute to cover firtransled costs. However, whereas capacity
payments are received by all available units, ahly incumbent generators are entitled to receive
CTCs.



million pesetas (€11,951.49 Million). If the gen@wa cost exceeded 3.61
c€/kWh, the excess would be deducted from the abmmtioned amount’.

These ‘Competition Transition Costs’, are compuéedfollows. In a
given year, the total amount paid to the whole stduin terms of CTCs is the
residual amount left after deducting from the fardvenues the costs of the
regulated activities (distribution and transmisyjonthe subsidies to the
consumption of national coal, and the costs incuriey the distribution
companies from purchasing the electricity in thelp&ach firm entitled to these
payments receives a fixed proportion of the rediduaount: Endesa’s CTC share
was set equal to 51.2%, lberdrola’s was 27.1%, Wikénosa’'s was 12.9% and
Hidrocantébrico’s was 5.793.In this way, the industry total revenues (summing
market revenues and CTC payments) are fixed thrthuglshoice of the regulated
tariff, regardless of the level of pool pricesliSthe companies are not indifferent
about the level of prices, as long as their madketres differ from their CTC
shares (see 1.3.2. below).

Several objections were made to these paymentst, Hie government
was criticized for the lack of transparency in thethod used to compute them.
Second, the regulatory authority chose an exogenodsfixed baseline price,
3.61 c€/kWh, to compute the CTCs to be paid tdtedl plants, under the claim
that it represented the expected costs of the marghits (CCGTs) and hence the
price in a competitive market. The expectation thataverage price received by
all plants would be 3.61 c€/kWh could only be a terabf luck: what if gas
prices, an important determinant of the marginaktgoof the peaking
technologies, unexpectedly rose or decreased? Wtra forecasts on demand,
expected hydro, entry or capacity decisions weaedd? What if — as it is the
case- the average price earned by the severaldiegies differed, due to their
different positions in the load curve and numberhofirs during which each
operates? What if the market did not drive priceshe system marginal cost?
Pretending that 3.61 cents of €/kWh was based grcast considerations was, at
best, a leap of faith. Still, it has not been ateratf luck that prices have varied
around the baseline price. Rather, it has beeanlthest inevitable outcome of the
incentive structure- a matter that the authorgiesmed to have overlooked.

What is then the effect of these payments on firbidding incentives

and why is it not surprising that the authoritipsédictions turned out to be so

13 During 1999 only, the mechanism worked differenfife companies agreed to give 16% of the
total CTC entitlement up in exchange to being afldwio cash 64% (€ 5.8 billion) by issuing an
equivalent amount in securities on the market;fitma tariff would include an extra 4.5% levied to
support these costs. The remaining 20% would Istildetermined by difference, in the same way as
described above.



accurate? Would have it been inconsequential Heabaseline price had been set
at a different level?

1.3.2. The effects of CTCs on bidding behaviour

As described above, the incumbent generators lmage tnain sources of
revenues: market revenues, CTCs, and capacity pagméor the sake of
simplicity we will only focus on the first two. Airm’s market revenues depend
on its market share, and it is an increasing foncof the pool price. A firm’s
CTC payments, on the other hand, depend on its &€, and these are smaller
the higher the pool prices (the residual amounttéetlistribute in terms of CTCs
decreases as pool prices go up).

The effects of CTCs on bidding behaviour are simitathe ones that
arise in all markets where a major part of producis subject to ‘Contracts for
Differences’ (see Newbery 1998). Establishing thalegy between the two is
straightforward: a firm subject to CTC paymentsgigs its output in exchange
of the market price, and receives the differendgvéen the ‘contract price’, i.e.
the regulated tariff, and the market price, for tpgantity contracted’, which is

given by its allocated CTC share. Formally this barwritten as
7T = pg +(7 - p)Qa; —C;i(q;) (1)

where the profit of firm, denoted/Z , is expressed as a function of the

pool pricep, firm i’s productiong;, the regulated tariff paid by final consumeyrs
the total quantity demand&g firm i’'s CTC sharey and firmi’s cost functionC;.

Dividing the above equation by total quanty we can express it in terms of

def
firm i's market sharem :% :

4 C(mQ
2= p(m -a) +ra -0 (2)
Q

We see that an increase in the pool ppdeas a positive effect on the
firm’s profits that is proportional to its markdiae,m, and a negative effect that
is proportional to its CTC share, Thus, whether a firm is better off or worse off

when the pool price increases depends on the eliféer between its market share

and its CTC sharem —a, . If this difference is positive, the firm standsaahet



selling position and hence it is better off the h@g pool prices are. On the
contrary, if this difference is negative, an in@®an pool prices reduces the
firm's CTC revenues more than it increases its miarkvenues. Hence, firms
face a conflict of interest as to the level of psc

The recent debate in the sector has made thisicioefiplicit. Iberdrola
(whose CTC share is below its market share) and Kgdaral (with no CTC
entittement) have advocated for the eliminatiorthef CTC payments, while the
remaining companies (specially, Endesa, whose CiaCeslargely exceeds its
market share) have opposed it (B2ePAIS, November 18, 2003 and July 29-30,
2004)

Using a similar specification, it is possible toride a firm's profit
maximizing supply function, i.e. price-quantity maithat maximize a firm’'s
profits for all the possible realizations of thesidgial demand function that it
might face (see Fabra and Toro 2004). The intdmebetween the firm’s profit-
maximizing supply functions and its residual demamast be at points such that
the following condition is satisfied:

p-¢ _1m-q
P v om

whereg; is the firm’s marginal cost, angis the elasticity of the residual

3)

demand curve faced by the firm. Note that the almmpueation implies that a firm
will optimally operate at prices below marginal tosvhenever its CTC share
exceeds its market share, and at prices above mahgists otherwise.

This fact has also created some controversy insdutor. Gas Natural
has recently complained that “wholesale pricesbaiag manipulated ..., and are
set below costs”; “even though Gas Natural hagmattioned a single company,
it has implicitly accused Endesa and, to a lesselent Fenosa and
Hicrocantabrico” (see EL PAIS July 29-30, 2004)lI¢wing these complaints,
the National Energy Commission, CNE, has agreedpen up an investigation
(see EL PAIS, August 13, 2004). Our analysis suggbsit what Gas Natural has
denounced as an anticompetitive practice, is justdutcome of the incentive
structure created by the CTCs.

The way in which the CTCs were computed had twthéireffects on
firms’ bidding incentives. First, the Law fixed aearimum amount of CTCs to be
earned over the transition period. This implic&bt a price floor, as the reduction

of prices below the level that would result in fgmeceiving the maximum

4 The divergence between market shares and CTCssharess companies is explained by the type
of technology units they own. For instance, Endesas entitled to receive more stranded costs and



entitlement would not be compensated by an incree€I Cs. Second, the Law
also established that all the revenues exceediiy &/kWh would be deducted
from a firm's maximum entitlement. Clearly, thisaged the same role as an
implicit price cap (and hence a focal price) asglas firms believed in the

government’s commitment to pay all the CTC entitatnduring the transition

period. Indeed, in 1999, when the European Comarnisgiestioned the legality
of the CTCs under the consideration that they v&tete Aids, this mechanism

lost effect and prices started to increase (seer&ig)™

1.3.3. The future of CTCs

The likely evolution of prices once the transitipariod ends in 2010
remains an open question. So far, mark-ups havédeen excessive (they have
even been negative at times, see Fabra and Toré) 2¥rause prices were
implicitly capped through CTC payments. Howeverg®this mechanism comes
to an end, a market that is dominated by two lgngelucers controlling more
than 80% of total production should result in hagites. The question is whether
this will be sustainable, taking into account taafreat part of consumers will still
be subject to regulated tariff$.Given the past experience and the history of
governmental interventionism, the question is: \Wiiew regulatory measure will
the government add to the so-called market toaistirms from raising prices?

In this context of uncertainty and controversy regsy the CTCs, the
Kyoto agreement has come into play. The implem&mtabf the Kyoto
agreement will dramatically change the operatingicof the thermal plants, as
these will have to internalize the costs of emissioTlhis will have several
effects on the performance of the market. On ored hthis increase in costs
will most likely lead to an increase in the equililm prices, which are used to
determine the payments received by every despatah#éd Furthermore, the
current merit-order will be altered, and this valange the expected production
of the different technology units. Hence, the hydnod nuclear units will
increase their ability to recover their strandedtsdhrough the market, whereas
the conventional thermal units will reduce theiiligbto recoup them in ways

was expected to receive fewer market revenues divanits technology mix is mainly thermal,
whereas the contrary was true for Iberdrola, withrge hydro capacity.

5 The controversy over the CTCs ended on July 281 2@hen the European Commission (Filings
NN/49/99 on “Regimen Transitorio del Mercado deckleidad”) stated that, “... even if the CTC
mechanism could include state aid elements ... tharfilesion considers that such elements would
be compatible with the EU Treaty”.

6 1n 2003, 99.73% of consumers were under the teyiffem and consumed 69% of the total energy.
The remaining 0.27% of consumers purchased theitradity in the liberalised market and consumed
31% of the energy (Comision Nacional de la Ener2083b).
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that were unforeseeable at the time the amourtieoTC entitlement was set.
Consequently, the implementation of the Kyoto agre will invalidate the

criteria used by the authorities to determine thtaltamount of CTCs and its
distribution across companies, set seven years@moewhat surprisingly, this
observation has been absent from the debate abeummiplementation of the
Kyoto agreement. Had this issue been raised, itidvbave opened up a real
Pandora’s Box of issues related to the lack of stiess of the current

regulatory regime.
1.4. Evolution of the market structure

The structure of the Spanish electricity market haen subject to an
intense process of change during the last decaolwadlays, there are four main
electricity companies, two of which, Endesa andrdbaa, control 80% of the
generation and distribution assets. There is alsbigh degree of vertical
integratiot” and tight links between the Spanish electricitpegators and the
primary fuel providers (coal, gas and dfl).

Figures 3 and 4 depict firms’ market shares in Dfag-Ahead Market
from May 2001 to April 2004, both from the suppliges (generation) and from
the demand side (distribution, retailing and purgpstorage)'® We can see that
the incumbent firms remain dominant over the periBddesa and Iberdrola’s
market shares decrease slightly, and Unién Fenoasats Hidrocantabrico’s
remain stable. The small firms (both in generatisrwell as in retailing) manage
to slightly increase their market shares over timenong these, the most
important ones are Viesgo (whose assets were divédsbm Endesa) and Gas
Natural.

Prior to 1998, the industry was considerably moegrented than it

currently is. The regulatory uncertainty, coupleithwthe government’s explicit

" An important feature that is worth emphasisingttiat distribution operators remain strictly
regulated in all respects- i.e. not only as owrarshe ‘wires’ but also as buyers and sellers of
electricity (see section 2.2 below). The fact tiatributors charge a regulated rate to final camens
and buy electricity from the pool at the equilimiumarket price should not lead to conclude thain as
other markets, distributors have a potential protrgin to make from buying energy at prices below
the default rate. This is important to determim§’ net-positions, and hence their bidding inoesgi
Needless to say, this does not imply that verfiga@gration is innocuous. For instance, the custeme
of the distribution companies will likely becomeptiae customers of their subsidiary retailers, thus
giving the incumbent firms a competitive advantager new entrants.

8 Most Spanish electricity generators own coal mihese shares in gas and oil companies, and are
directly involved in the construction of pipelineasd refineries. Furthermore, their objective is to
become active players in the gas market. For instdberdrola’s objective for 2006 is to controP20

of the gas market (see Iberdrola’s corporate wejepa

¥ Market share data are not available for previarogs.
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support?® strengthened firms’' merger incentives. Both Endesa public

company at that time — and Iberduero (the predecesgdberdrola) embarked on
an aggressive policy of acquisitions and take-oweértheir smaller competitors.
Endesa acquired a myriad of regional electricitynpanies (ENHER, Unelco,
ERZ, Electra de Viesgo, Saltos del Nansa, and [8awilde Electricidad), whereas

Iberduero merged with Hidrola (leading to the digrabf Iberdrola).
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Figure 3: Firms' market shares on the supply side in the iISpatay-ahead
market, May 2001-April 2004. (Data source: OMEL)
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2 |n 1996, the government allowed Endesa to merdge $evillana de Electricidad and FECSA in
order to increase its value before privatization.
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Figure 4: Firms' market shares on the demand side (distabutetailing,
pumping storage) in the Spanish day-ahead markay, 2001-April
2004. (Data source: OMEL)

The process of mergers, acquisitions, and alligrdidsnot end after the
change in the regulatory regime. In 2000, Uniondsanlaunched a hostile take-
over over its smaller competitor, Hidrocantabrithe Government, following the
reports by the Energy Commission and the Competi@ourt, did not approve
the take-over, arguing that it would weaken contijpeti Up to very recently,
Hidrocantabrico has been subject to a continuouxgss of buy-outs and
alliances: it was first bought by Electricidade Hertugal (40%) and EnBW
(35%), and since July 2004, EdP controls 95% ofdtidntabrico after acquiring
EnBW's stocks (see EL PAIS, July 30, 2004).

In October 2000, Endesa and Iberdrola planned t@end he objective
was two-fold. The firms sought to obtain some ldityi without losing their
strategic position; they also tried to diversifgithbusiness towards other areas of
economic activity and towards international markét$he parties themselves
accepted that significant divestments of generaéind distribution assets were
necessary to conform with regulatory and competipolicy requirements. They
proposed to sell some 16,000 MW of generation dgpaand hence retain
approximately 50% of total industry capacity, inddihn to divesting a small
proportion of their distribution assets, and tousdg their share in the retail
supply market. The merger proposal then openedtaresting debate on the set
of ex ante constraints that should be placed omsket divestments to ensure that
the merger/divestment process would not weaken ettigm. In particular, the
emphasis was on two sets of questions: Should emfidins in the market be
permitted to purchase significant shares of theseta, or should the assets be
mainly reserved for new entrants? What should lee rtiix of technologies
retained by the merged firm? These questions wetrgimen a clear-cut answer
as the government, after consultation with the Gefitipn Court and the Energy
Commission, required severe remedies which madplémeunprofitable from the
point of view of the merging companies. Conseqyerindesa and Iberdrola

decided to withdraw their plan.

On March 10, 2003, the public bid that Gas Natlaahched for 100%

of Iberdrola’s shares re-opened the controversycemnng mergers in the

13



Spanish electricity industry. Iberdrola is the setdargest firm in the electricity
sector and is the one with the most balanced téobpamix. Iberdrola’s hydro
capacity confers on it the ability to greatly irdhce market prices and places it in
a dominant position in the market. Gas Naturahe dominant player in the gas
sector, controlling 70% of the market. Also, it Haeen the single ‘new’ entrant
into the electricity sector, with a strong commitrhéo invest in CCGTs and to
fiercely compete at the retail level by bundlingatticity and gas. The merger
proposal, which would have resulted in the fifthgkest energy company in the
world, with a € 33 billion total stock value, thtepresented an ambitious attempt
to vertically integrate both the gas and electrigéctors. The National Energy
Commission decided to block the merger authorisatio the basis that it would

have had a deep impact on the regulated gas acttiaty distribution sectoré’

1.5. Investment in generation capacity and resourcadequacy

The change in the regulatory regime not only intplibat transactions
would be organized through market mechanisms, b #at investment
decisions would no longer be defined in the framwaf the National Energy
Plan. Market participants alone now face the figk and cost of their investment
decisions

The new regulatory environment inherited the uneatio excess
capacity that was built during the previous requiatregime. Still, capacity
reserves have been rapidly absorbed due to the sterease in demand over the
recent years (see Figure 1) and the lack of newsimvent, the main cause of
which was the regulatory uncertainty that indudeahd to ‘wait and see’ before
building any new generation plant.

During the summer of 2001, a particularly humidssea(20% above the
historical average) hid the tight capacity margimgler which the system was
operating. However, a particularly cold winter deoglectricity demand above
installed capacity. On the 17th of December 208&, groblems became public
knowledge when the System Operator had to fordmgdblackouts in the central

region of Spain in order to avoid the collapseha system. The deep and well-

21 Supporting this claim is the fact that, once troemPetition authorities modified the merger project,
Endesa sold through an auction its company Eletgr&iesgo (2,500 MW in generation assets, and
distribution and transmission assets associatéd3@®,000 customers).

22 Since very recently, Endesa and Gas Natural arehied in merger talks. The Ministers of
Economics and Industry have openly declared thegt Would not be against it (see EL PAIS, May 28,
2004).

2 |Investments in generation are subject to admatist licensing, which requires that the investor
shows expertise and financial viability, and mesifety and environmental criteria.
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founded worry that the stability of the system wadl at risk, allowed the
regulatory authorities to request firms to carrguahall the investment plans that
had previously been announced (probably, someesktlannouncements were not
backed by a real commitment but rather, respondetrategic reasons). In 2002,
2.800 MW of new capacity entered into operatior) B8longing to Iberdrola and
800 to Gas Natural. These, together with an exapally intense humid season,
contributed to cover the peak of demand that wgstered during the last days
of 2002 and the first months of 2003 (on January2DD3, demand peaked at
37.000 MW). In 2003, three new CCGT plants haveeased the total installed
capacity by 1600 MW.

Parallel to the experience in other electricity ke#s, the bust in the
investment cycle has been followed by a boom, whishbased on the
construction of new CCGT plants (see Table 1). Totgr the best prospects
among all the technologies available to the Spaelsietricity generators, not
only in terms of their average costs, but alsohe light of the reduction of
emissions needed to comply with the Kyoto agreemérig thus not surprising
that Gas Natural, which benefits from its activitythe gas market, has been one
of the first and most active operators in buildingw plants. The incumbent
firms’ incentives to invest in CCGT plants are atésaremely powerful. From the
point of view of the large incumbent firms, lositige opportunity to invest would
mean a loss in dimension, relative size, and madainly, competitiveness. The
smaller companies, Hidrocantabrico and Union Fenosed to invest in order to
improve their position in a system that is closéoéing a duopoly, as well as to

protect their independence.

Owner Year in which the CCGT plants become availatd
2004 2005 2006 2007
ENDESA | - 400 400 1,200
IBERDROLA 1,600 1,200 800 800
UNION FENOSA 1,200 2,400 800
HIDROCANTA BRICO| ---- 800 400
GAS NATURAL 800 | - 3,200 800
OTHERS 800 2,285 3,085 5,200
TOTAL 3,200 5,085 10,685 9,200

Table 1: CCGTs Construction Plans in the Spanish Elegirigitstem (MW). (Source: CNE)
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Still, even this surge in investment does not seebe enough to absorb
the expected increase in demand. The estimatesl lmasehe new investment
plans and forecasted demand, show that the ratibeofeserve margin over the
installed capacity is expected to shrink belowdtsrent level by 2010 (from
6.5% nowadays to 4.6 % in 2010 as shown in Tahl&'&s situation could be
improved by the development of interconnection cépaespecially with France.

But this is highly unlikely, as the next sectiogaes.

2004 2006 2008 2010

Power Data (GW)

Hydro 22,5 22,8 229 23,

Nuclear 7,6 7,6 74 7,

Thermal 31,4 35,2 37, 398

Renewable 6,6 10, 12p 159
Intalled Capacity 68,1 75,7 80,6 86,
Guaranteed Capacity 51,5 55,7 58, 60 JL
Load 47,1 49,8 52,8 56,
Reserve Margin 4,4 58 54 4,
Interconnection capacity (with France 18 24 3,0 a1
and Portugal)
R. Margin/ |. Capacity (%) 659 7,79 6,7%  4,6¢
Inter. Cap./ |. Capacity (%) 2,6% 3,29 3,7% 4.8%
R. Marg.+Inter. Cap./l. Cap. (%) 9,0%| 10,8% 10,4%|  9,4%

Table 2: Installed Capacity, Load, and Reserve Marginspaitsand Portugal (Source:
UCTE)

2. NETWORK ACTIVITIES: INTERCONNECTION, TRANSMISSIO N
AND DISTRIBUTION

In this section, we will explain how the Spanisidgs connected to the
neighbouring systems (section 2.1) and the econpniiciples that command the
operation of the transmission and distribution\aisti(section 2.2).

2.1. Interconnection

In the former organizational framework, where cotitjpen was not the
industry’s driver, interconnectors were mainly vegvas security devices. Most
national or regional electric systems were indepahdrom each other and
interconnection links had been designed to helpldrimg systems in case of
emergency. Of course, since the links were avai|dbley also were used under
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normal circumstances. In Spain, imported energyal@ady part of the centrally
despatched resources in the pre-1998 system. Syioatlgt the interconnectors
remain emergency devices under the new organizdtfamework. For example,
in December 2000, after the storm that isolated Sbath-west part of France
from the remaining part of the French grid, the r8ga electricity generators
contributed to the stability of the damaged South&ench network.

In the new liberalized framework, competitive pressshould come
either from the multiplication of independent geaters (possibly through
mandatory divestiture) or from abroad, thanks terconnectors. However, in
Spain competition cannot arise from abroad. Indeddn Unién Fenosa tried to
absorb Hidrocantabrico in 2000 and when Endesa toeabsorb Iberdrola in
2001 (see section 1.4 above), the Competition G@uittunal de Defensa de la
Competencinrejected the merger plans on the basis of a wadefinition of the
relevant market: “it may be that, in the long rthee geographical relevant market
will be the Iberian peninsula; at the moment, itlimited to the Spanish
peninsula”. Since these decisions, things havevedoinstitutionally, but not
technically. Essentially, the Spanish electricityarket remains isolated (see
Figure 5)** In 2003, imports represented 4.3 % (8,547 GWh)thef total
electricity productiorf> which is a small number compared to the sharehef t

four large electricity generators.

France

1100 MW
(2,5 %)

Portugal

(1,7 %)
355 MW
(0,8 %
A 4

Morocco

Figure 5: Commercial capacity of interconnections (% of ilsthcapacity)

The European directive 96/92 states that Networkr@prs determine the use
of interconnectors on the basis of objective, fpansnt and non discriminatory

criteria, which is not easy to implement when nekvoperators belong to

24 In Figure 5, commercial capacity is defined assptat capacity less security capacity. Note that th
connection with Morocco is exclusively used for estp.
% On the average, 8 % of European electricity tiadxecuted through interconnectors.
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national incumbents, big vertically integrated getmrs. No unbundling is
required for ownership, only independent managenmeamil accountancy.
Anticompetitive allocation of interconnectors isden the threat of articles 81
and 82 of the EC treafy,but competition restrictions could be unavoidable
recoup the costs of the investment in new linkse féw European regulation on
cross-border exchanges in electricity (EC 1228/2@4fcts general principles
on the building and the management of interconmecin particular regarding
the rules of access and the use of the revenuelimgsfrom the allocation of
interconnection. It allows some exemptions fromutaion for independent
investors in new interconnectors and in significamtreases of capacity in
existing interconnectors. The exemptions are candit to the fact that “the
investment must enhance competition in electrisiipply”. This is an explicit
acknowledgement that it is competition in energppdy that matters, not

competition in the use of a specific type of equiitn local or remote.

2.1.1. Interconnection between Spain and France

The interconnection between Spain and France falkes through two
400 kV lines, two 220 kV lines, one 132 kV line aade 110 kV line. The
interconnector capacity with France could be maehdr than it currently €.
Actually, several projects have been abandonecklaydd because of political
decisions taken under the pressure of environmantadists.

The best known case is the abandonment in 1996e0#400 kV line
planned to cross the central Pyrenees, which prawdze highly damaging for
the Spanish electricity system (Fabra Utray 20084(). After the breach of the
contract signed between Red Eléctrica and Eletride France, EDF was
obliged to pay compensatory fines to REE, which amed to €1.81 Billion
payable from 1997 to 2010. The breach of the cohtaéso obliged EDF to
upgrade the existing lines as well as to decrdaseaefficients of the two-part
tariff paid by REE to buy electricity from Franc&hese two elements
contributed to the reduction in the Spanish whdéeskectricity prices.

The agreement signed between REE and EDF also dedtlua
commitment to build a new interconnection line bef8006. If the line was not
opened in December 2006, it was agreed that therisponsible for the delay

would compensate the other with an annual payne@8.26 Million during the

% The European Commission has examined the useestimnection capacity between France and
Spain.
27 See the forecast for 2010 in Table 2.
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following ten years. Given the opposition of theeffieh public opinioR? it
seems quite likely that the line will not be bdft.

2.1.2. The ‘Tripartite Agreement’: REE, EDF and EDP

It is noteworthy that in 1990, REE, EDF and EDmeidjan agreement
for exchanging energy. Under this agreement, ED#heg access to 385 MW of
capacity to REE, whereas REE opened access to 3@lofcapacity to EDP
(excluding at most 200 hours per year of interupti This tripartite agreement
was necessary to implement any bilateral agreerbettveen France and
Portugal given the intermediary position of Spahtso in 1990, France and
Spain reached an agreement by which REE was freedess to 1000 MW of
capacity (now reduced to 500 MW) as if REE were r@nEh domestic
subscriber. This was the first international coettizased on virtual capacity, i.e.
on the whole French electricity system rather tbanthe energy provided by

some specific plants (Fabra Utray 2004, p. 184-5
2.1.3. The Iberian Electricity Market

On the 14 of November 2001, the Portuguese and Spanish goents
signed an agreement aimed at progressively creatisiggle market, named the
Iberian Electricity Market (Mibel). The Mibel wax@ected to start operating in
April 2004, with the objective to guarantee all ageestablished in both countries
access to the Iberian Market Operator (Omel andPdstuguese counterpart,
Omip, are expected to merge into the Omi by Aprl0& and to the
interconnections with third countries under freed agual bilateral trading
conditions. Interconnection between Spain and Balttakes place through two
400 kV and three 220 kV lines, which can take u@ tmaximum 3300 MW in
thermal capacity” The indicative value of the capacity available dommercial
purposes varies, according to the system operdietaieen 550 MW (summer,
from Portugal to Spain) and 850 MW (winter, froma8pto Portugal). The values
recorded during 2001 fell somewhere between 50 Mwl 4500 MW. The

2 On the project of a very high voltage line acribgseastern part of the frontier between France and
Spain, see Commission Nationale du Débat Pubtip://www.debat-liaison-tht-france-espagne.com
(all files are in French).

29 Contrary to official announcements, it is not tthat the construction of this line was decided in
2001 to counter-balance EnBW's stake (a subsidiéigDF) in HidrocantabricoThe building of

the line was already decided since the 1997 REE-&ffEement, while the financial operation of
EnBW had been cleared by the European Commissiguiisuance of the 1989 text on merger
regulation.

% For details, see CNE and ERSE (2002).
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“Collaboration Protocol” on Mibel does not considlee possibility of relying on

one single transmission operator. Red EléctricaEdpafia (REE) and Rede
Eléctrica Nacional (REN) have to coordinate thenplag and expansion of the
transmission networks, as well as to harmonize dperation procedures,

particularly the resolution of congestion.
2.2. Transmission and distribution

The Spanish electricity network is made of 53,7h6 df transmission
lines®! Red Electrica de Espafia (REE) has been the nwmisrtission owner
since it was created in 1985, owning 98% of the K@0ines and 26%-36% of
the 220 kV lines until 2002, when it further acguairthe 220 kV lines belonging
to Endesa and Union Fenosa. Iberdrola’s transnmissawork was sold to a
subsidiary of Red de Alta Tension (Redalta) but RE&hed an agreement by
which it became the owner of 25% of Redalta. Tovgné abuse of dominant
position (REE is a private firni}, Red Eléctrica has to respect and enforce the
procedures for access to the transmission grideéinatl by the Royal Decree
1955/2000. The other main relevant texts are thgaRDecree 2819/1998 that
defines the economic scope of transmission andhilisibn activities in order to
guarantee a high degree of service quality andRtheal Decree 1164/2001 that
fixes the tariff rules for access to the networkgransmission and distribution
of electricity.

The regulation system for transmission and distiglouis based on
average-price cap. The formula for paying transimisand distribution firms is
fixed administratively.

The revenue of the transmission firnm yeart is
R=R+L+N (4)
where R, is the 1998 basis re-evaluated byR®|— X factor with
X =0.6% for each year during the period 2003-2068"{ is the acronym for

Retail Price Index),

. stands for the cumulative investment since 1998 ur-1. Each

it

item is re-evaluated by the same fadt®i — X,

N, is the fraction of the investment in yeahat is currently available.

% These are figures on December 31, 2003. The leargthespectively 16 560 Km at 400 kV, 16 242
at 220 kV and 20 914 at 132-110 kV.
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For distributors, the reward in yetis given by

R = R x(L+ RP)X (1+ 2% P ©

whereA—I;D is the rate of increase in demand (or O if theceuos a

decrease) and- <0.4 is an efficiency factor. The share of this totetcaunt
allocated to each distributor is decided by thegneninistry.

We see that these two reward schemes have an iireaamponent.
For transmission, incentive obviously comes frora fhct that operators are
residual beneficiaries of any decrease in cost vbetbe price cap. For
distribution, the efficiency component is that dewhéncreases are only partially
taken into account to calculate the revenues. fyjpis of mechanism probably
explains why distributors have become more efficieas Griffel-Tatjé and
Lovell (2003) have shown by comparing observed scadt distribution and
virtual costs derived from an ideal network destymveithout the burden of
history.

The Law 54/1997 that liberalized the electricitylustry sets that (at
least) yearly the government fixes the averageetarence tariff (art. 17). For
2004, this is done in the Royal Decree 1802/200f dccess tariff varies with
voltage level and is made of an energy term anoveepterm® The low voltage
tariff (below 1kV) distinguishes a “simple tarifffor power below 15kW) with
on optional peak /off-peak hour system and a “ganariff’ where the energy
and the power terms of the bill can take threeedifiit values depending on time
and season. In the high voltage tariff, users efttansmission network between
1kV and 36kV pay tariffs that vary according toethrperiods. For higher
voltage, the users are subject to a six-perioéf.tari

All these access tariffs are computed to recoupvtrgble cost for
transmitting and distributing electricity, plus erigs of fixed costs, either born
by the transmission and distribution companies tiribatable to general
services (OMEL, CNE, CTC, etc). Given the imporearaf fixed costs, the
second best solution consists of either Ramseyadingices or non linear
tariffs.3* The Spanish tariffs try to mimic both.

Indeed, Ramsey prices are highly discriminatoryceithey allocate
costs in proportion to the inverse of the elastiot demand. This would result

in high unit prices for energy and transmissiordday households and low unit

%2 The capital of REE is mainly held by a public fi(@8.5%) and the four largest generators (Endesa,
Iberdrola, Hidrocantéabrico and Unién Fenosa, eacld3%, i.e. the legal cap).
* plus, if relevant, a term for reactive energy.
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prices for industrial consumers since the former lass price-responsive than
the latter. But discrimination is forbidden by Lawherefore, the solution
consists in separating the electricity grid intovesal components (e.g. high
voltage and low voltage equipment) and to allog¢h&ecosts only to the users
that can be identified. Since the large consumelg wse the high voltage grid,
they only have to pay for the costs of the hightage grid. In contrast, the
households receive energy that has been transniltedigh all the wires;
therefore, they must pay for all the infrastructwests. Therefore, we can
interpret the segmentation of clients on the bakihe voltage connection as a
tentative approximation to the price differentinat would result from second
best prices.

Consider now the energy and power components ofattifé Efficient
pricing would command hourly prices for both eneemd transmission. Only
very large consumers have meters able to keepabk of hourly consumption.
For most consumers, only cumulated consumption eéterad. With standard
meters, the operators are unable to distinguishvd®mt a consumer who
withdraws 1 kW of energy during each hour of thg dad the consumer who
withdraws 24 kW during one hour and 0 kW during teenaining 23 hours.
Yet, the two types of consumers create differenstcoof generation and
transmission. The capacity term of the tariff immed at discriminating among
them. For a given quantity of energy, “irregulamsomers” must be charged
proportionally more than regular consumers. If #reergy component of the
tariff is the same for all, the capacity componemist be increasing with
capacity. In the above example, the unit price aggacity paid by the irregular
consumer must be larger than 24 times the uniepoiccapacity paid by the
regular consumer. But it is also possible to chaagkigher price of energy
combined with a less than proportional price ofady. By proposing to all
consumers a menu of tariffs for transmission uralgiven voltage, operators
bypass the interdiction to price discriminate withwiolating the Law.

Note that these tariffs with two components (enexgy capacity) are
incorrectly named two-part tariffs. Actually, thaye multi-linear prices without
any fixed component. Adding a true fixed part, depeg neither on energy nor
on capacity, would give an additional degree ofedi@m to operators to

approximate second best pricing.

3. CONCLUSIONS AND FINAL REMARKS

% See Crampes (2003).
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In 1997, the Spanish Government agreed with thectradiy
companies to reform the electricity industry. Ragjoh, it was claimed, would
be replaced by competition, and this alone wouldedelectricity prices down
and would allow market participants to make morfcient investment and
consumption decisions. However, as we have arguedhé preceding
paragraphs, the so-called market, as it has be@hemented, is not such.
Regardless of market prices, what consumers endpayng and firms
receiving is ultimately determined by regulatedftsr which are set by the
government on an annual basis, and in a non-tra@spaanner. Also, the new
system has failed in attracting new entry, andronpting the efficient amount
of investment needed to guarantee adequate reswmngins. The government
has additionally undermined attempts to change rttagket rules and has
blocked several merger proposals. Some have vi¢higes a lost opportunity
to enhance competition, as it could have been usede-concentrate the
market structure through the imposition of adequitestment requirements
on the merging firms.

We would like to close this paper by highlightingseries of critical

topics concerning the current and future perforreasfdhe industry.

Governmental Interventionism

Governmental interventionism and lack of transpeyemave reigned in
the Spanish electricity market over the recent gielrstances of this are the
determination of the Competition Transition Cost§ Cs) on the basis of fuzzy
criteria, the payment of a capacity payment atewdich is periodically changed
in a non-transparent manner, the settlement oice map on the energy sold in
the pool, and the systematic policy against mergénion Fenosa-

Hidrocantabrico, Endesa-Iberdrola, Iberdrola-GagiNg, etc).

Generators’' Market Power

Several anticompetitive practices aimed at alterthg competitive
equilibria in the wholesale market have been olexker¥ery recently (see EL
PAIS and Cinco Dias, July 8, 2004), the Competitibourt has imposed the
maximum fine on Endesa, Iberdrola and Unién Ferfosaabuse of dominant
position in November 2001. The Court argued thaséhcompanies made use of

their local market power by bidding higher pricekemn the transmission lines
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were congestedf. Even if the attempts to exercise market power hagen
mitigated by the existence of CTCs, the questiomaias as to the
competitiveness of the market once this mechanissmes to an end.
Furthermore, the efforts of the National Energy @assion (CNE) to implement
market reforms that limit the ability of the mainoducers to exercise unilateral
market power have been undermined by the Governfid¢oiak 2004).

Entry

Entry has been dissuaded by the incumbent firmis Ads mainly been
achieved by the strategic announcement of new imad plants that have never
been carried out. The existence of CTCs has repedan additional barrier to
entry to potential entrants (which are not entittedthese payments) given that
they induce the incumbent generators to reduceptelow the level that would
make entry profitable. Indeed, Gas Natural has iplybtomplained about the
existence of CTCs, which, it believes, distort fhactioning of the wholesale
market, and induce firms to set very low pricest thaake the new plants
unprofitable (see EL PAIS, July 29, 2004).

Investment

Investment in generation capacity has been subaptimth no new
plant entering into operation from 1998 to 2002 pitesthe steep increase in
demand. The system has operated below acceptad@acy indexes since 2000.
The rolling blackouts that the System Operator twaenforce in December 2001
to avoid the collapse of the system exemplified.tlixceptionally wet seasons
and favourable weather conditions have stoppedtbblems from being more
severe. The lack of investment could have been eosgied by increased
imports, mainly from France. Despite this fact, riaterconnectors have not been
and will not be built because French green activigtstematically block any
project to install new lines, arguing that they Vwbuestroy the Pyrenees
landscape.

The Kyoto Agreement

% Endesa has local market power in Andalusia andl@g; Iberdrola on the East coast, and Union
Fenosa in the Central region of Spain.
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The Kyoto agreement, via its effect on firms’ coastel market prices,
will alter firms’ ability to recover their strandezbsts. Hence, it will invalidate
the criteria used by the government to set andiloige the CTCs. Somewhat
surprisingly, this observation has been absent fribk debate about the
implementation of the Kyoto agreement. Had thisiesbeen raised, it would
have opened up a real Pandora’s Box of issuestetatthe lack of robustness
of the current regulatory regime. Today, the Kyagweement has uncovered the
flaws of the regulatory system, technology chang#isdo so tomorrow, while
the continuing volatility of oil and gas prices wihighlight its lack of
robustness.

To conclude, behind its apparent success, the ruregulatory system
hides several flaws and it is unsustainable asaitds. The need for reforms
become more and more urgent the closer the erfted®TC system approaches.
De-concentrating the market structure, by increpsihe number of generators
through divesture and by encouraging new investnard entry, is one
structural solution, but a change in the rules alglb be needed. We believe that
a political debate about the future of the Spamilgctricity system has to be
opened®
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