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The Electricity Industry Reform Paradigm in the European Union:

Testing the Impact on Consumers

Carlo V. Fiorio and M. Florio

University of Milarf

Abstract

The standard electricity industry reform paradigm several EU countries since the 1990s includes
privatization, unbundling, liberalization. Whileghmplementation and design of reforms widely dgfe
across the EU, the European Commission insistsrathar unified approach, aiming at the full opgnaf

the internal market. Privatization neither is aessary pre-requisite of liberalization, nor it ismtioned in

the EU electricity market directives. Many econamjisiowever, believe that public ownership can be a
impediment to other reforms, and that it leadsrtadpction inefficiency. To test the latter questanmd the
reform paradigm in general, as captured by the OE€jlatory reform database, we consider elegtricit
prices and survey data on consumer satisfactiagharEU-15. Our empirical findings reject the preidic
that privatization leads to lower prices, or torgased consumer satisfaction. Moreover, countrgifipe
features tend to have a high explanatory power, thedprogress toward the reform paradigm is not
systematically associated with lower prices andhéigconsumers satisfaction. We discuss possible
interpretations of our findings, suggest possiblganations, and some policy implications.
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1 Introduction

The electricity industry can be described as indgdfour different activities:
generation, transmission (the high voltage netwadigtribution (the middle and low
voltage network), retail (supply to final consunmerBhese four activities or industry
segments have different technological and econaimcacteristics. Generation is often
considered as potentially competitive, because moms of scale in most types of
production process are said to be not large. Tresssom and distribution are natural
monopolies, at the national and regional level abee of the high network fixed sunk
costs. Eventually, retail supply is often seen @emtially competitive, because trading
and marketing activities do not imply high fixedst®

Traditionally, all or some of these activities wesetically integrated in many
European countries, with state or municipally oweederprises playing an important
role. The market was highly regulated, with venpited opportunities for users to
switch to alternative suppliers. There was no tpiady access to the transmission grid.
This integrated pattern was the deliberate resybiobicy reforms that consolidated the
mostly private and fragmented European electricitdustry in its earlier stages, under
the governments’ view that for economic, politiGaid social reasons the previous
pattern, mainly based on regional private monopadiecollusive oligopoly, was either
inefficient or undesirable (see Millward, 2006 rdetailed history of nationalization
and consolidation in Europe). Despite some policgvergence in the interwar years,
and further reforms in the 1950s, in the followihglf century there were however
persistent and significant variations in industatterns across countries in Europe, in
terms of technologies, ownership, governance, @guta-consumption, spatial and
vertical integration, market structure, and prices.

Following privatization and liberalization in theKUn the 1990s, and the EU
directives in the last ten years, a new paradigenemaerged, or ‘a measure of consensus
over some generic measures for achieving a wedtfoming market-oriented industry’
(Jamasb and Pollitt, 2005, p.2). For the first timée history of the electricity industry

in Europe a unique cross-country policy reform gratt has been advocated by



international organizations, notably the Europeam@ission, the OECD, and the

World Bank in the transition economies.

The new paradigm is usually simplified as suggestiree parallel reforms:
privatization (sale of existing publicly owned fisnand licensing of private entrants),
unbundling (associated with incentive regulationtloé networks, third-party-access,
establishing and independent regulator), and litzatoon (i.e. allowing entry and
competition in generation and retail).

The World Bank (2007) suggests a quite longeoliseform items:

a) De-monopolization and regulation: unbundling veic integrated monopolies to
foster competition in generation and supply; piaatand shifting the role of the
state from owner to regulator; promoting entry loyefgn investors; establishing
transparent energy markets; building regulatoryacap

b) Prices and fiscal policy: promore fully cost-retige prices; elimination of
production subsidies; taxation based on externabtyection; enforce metering and
collection of bills; closing uneconomic plants

c) Foreign trade: opening markets to imports; elimiataxes on fuels and electricity;
strengthening regional trading arrangements; expgndransboundary energy
connections

d) Investment policy: rely on energy companies to anstnvestment, not on the
public sector budget; support energy efficiencygréase flows of foreign capital
with appropriate measures

e) Social protection: safety nets for the redundaalf;ssocial service functions to be
transferred to local governments, not to comparsegport to the poor through
lifeline tariffs or means-tested subsidies (abotisbss-subsidies)

f) Environmental protection: supporting environmentatsessment; introducing
emission norms; mainstreaming new environmentaknély technologies.

Looking at this comprehensive package of policyomefs, it seems that many
items are not strongly correlated, can be impleswninder a variety of industry
structures and government interventions, thus #grees of freedom in the reform
design are higher than sometimes is suggestedxaonple, opening market to imports
may be consistent with different ownership regimesprinciple, there is nothing that

prevents the import of electricity from abroad whbka generation or the transmission



network is publicly owned. Vested interests againtrnational traded can be strong
either under public or private ownership. Unbungllican be legal, accounting, or
ownership separation, with quite different implioas. Promoting entry of foreign

investors is compatible with weak promotion of slaoundary physical networks, in
fact it would amount to offer rents because ofaitistd domestic prices to a coalition of
investors lager than the national one. Verticakgnation can be combined with
liberalization under effective third party acceksheralization of generation can be
combined with constraints to retail competition.idtthus difficult to see the logical

necessity of linking together all the items of theform package. The case for
implementing the comprehensive paradigm rests onxture of beliefs and evidence,

with only limited cross-country empirical researbhsed on standard econometric
approaches.

Without empirical testing, however, some of theetsrof the reform paradigm
are questionable, or at least depend upon a langder of pre-conditions. For example,
while sometimes the new paradigm has been justibgddramatic technological
changes that were assumed to reshape the indaggrynew generation process using
gas as fuel and the loss of economies of scals.atgument seems to be simplistic.
The mix of energy sources in Europe is too divénssonfirm this explanation. Nothing
of importance has changed in most generation psese$rom nuclear to hydro, in the
last twenty years in most countries, to justify amerwhelming technological
explanation of the paradigm shift.

It seems more reasonable to look at the new paradgya set of policy reforms
based on increased confidence in market forcespaivdte ownership, against the
decline in confidence in planning and public owhgrsfor a number of reasons that we
do not discuss in this paper. Moreover, the ambitip the EC to create an ‘internal’ (in
fact a transboundary market for services), may rdmute to the explanation to the
policy reversal, more than any compelling technalgshift.

In this perspective, the driving idea behind pizeation of electricity companies
is that public ownership is intrinsically less eféint than private ownership, because of
an incentive argument. In turn, the rationale folbundling is to separate the potentially
competitive stages from those with natural monopdiaracteristics, that may need

some public regulation. Eventually, liberalizatisrould bring market forces in the



industry, and competition would deliver productiand allocative efficiency, hence
lower prices, or lower mark-up over costs, for gaser

As mentioned, while -according to somebody- theseosus on the new
paradigm is high in the EU, the empirical evideticat supports it is more limited.
After ten years of experience with its implemematiit seems appropriate to move
from speculation on its merits to testing its impaic empirical grounds. Particularly, it
would be interesting to check the differential imopaf privatization against other
reforms, because admittedly their associationrisréen granted, see Jamasb and Pollitt,
2005. In fact, while the EU directives are mutetlois point, OECD economist tend to
link together ownership and market reforms (seewaynand Nicoletti, 2006; or
Lampietti et al., 2007).

Empirical research on the impact of electricityoref at national level is
available in some EU countries, but a major probierthis area is often the lack of
appropriate analysis of counterfactuals, i.e. campascenarios with and without
reforms, or with a different mix of reforms (Newkeand Pollitt, 1997). The data
needed to perform this analysis are often not easihilable. The large variations in
progress in the implementation of the new paradigmoss the EU countries, while a
matter of disappointment for the EC, offers howearoxy for such counterfactuals.
By observing different industry characteristicdifferent countries we can try to infer
the differential impact of reforms.

Thus, our empirical approach is to take advantdglediversity in European
electricity reform patterns and to control for anher of potential explanatory variables
to predict two simple performance indicators: psicg electricity to consumers, and
satisfaction of consumers with prices they pay qudlity of service provided. As for
prices, we use standard statistical databases,asutttose provided by Eurostat and the
International Energy Agency (IEA). For consumelisfattion, we use three waves of
the Eurobarometer survey (2000-2002-2004), a wabwn social attitudes study
performed on behalf of the European Commission.d&scribe the national reform
patterns and trends we use REGREF, a databasegdetdy the OECD.

This combination of objective and subjective evieallows us to double check
our findings. Panel analysis of price trends, usmegulatory and technological

variables, plus country macroeconomic and othercgiral features, offers objective



evidence on the observed impact of reforms at ameagte level. Our findings can be
compared with the results of the main study comiomesd by the EC, DG Internal

Market, see Copenhagen Economics (2005). Micro-dataconsumers perceptions
capture additional information, not covered by agate data, and not considered in
detailed in the Copenhagen Economics Study.

The reason to cross-check objective and subje@iwdence is also that, as
revealed by Lampietti et al (2007) in the contelixthe transition economies, aggregate
data in same cases may conceal important issuel, & tariff rebalance, social
affordability, quality of services (e.g. interrumti or irregularity of voltage), non-
payment, shifts to other sources. While we canmotg in depth as they do in their
country studies, our analysis by using a large sudataset (Eurobarometer) is, as far
as we know, the first attempt to see how consumettse EU-15 perceive the price they
pay and the quality of service, conditional to tleéorm variables and a number of
individual and country features.

Our main findings are the following: first, panedtienation of prices tend to
reject the prediction that privatization per sedkdo lower electricity prices, after
controlling for other reforms, and other industndacountry-specific variables; second,
customer satisfaction for prices is correlated twsesved prices, confirming that
perceptions by consumers are consistent with thectibe evidence; third, customer
satisfaction about prices and quality of service$igher with public ownership than
under private ownership.

Moreover, in general, country specific fixed efeedend to dominate the
explanations as compared with the regulatory vigaiWe conclude that the evidence,
at least at this stage of reforms, does not (y&ifport the view that a unique paradigm
of privatization-unbundling-liberalization is cléar more beneficial to electricity
consumers in Europe than others.

The structure of the paper is the following. Thetnsection reviews some
features of the electricity industry and its refonmselected EU countries. Then we
offer an empirical analysis of country panel dataprices. The subsequent sections
considers survey data evidence on consumer sditsfawith prices and quality and
propose simple empirical models. The paper is cmed by a discussion of our

findings against the arguments for the electricgform paradigm, and some policy



implications

2 European industry reforms in the EU 15

2.1The Eu directives

The aim of the first EU electricity directive of 98 was to gradually introduce

competition in order to create an European maiietlectricity. Some principles were

established: the unbundling of different productistages, the introduction of

transparent rules for licensing new generation tplathe gradual extension to final

customers of the right to buy electricity directhpm the producers and the right of
access to the network by new entrants. From Jubg4 20new directive repeals that of
1996. Aim of this new directive is to speed up the gmaion process and the

development of competition and therefore it is naetailed than the old one on several
issues, the most relevant of which are clearessraleout the unbundling of production
stages (especially the separation of the grid filoensupply); the compulsory creation
of a national energy regulator; the immediate opgmf the market to all customers. In
particular, the directive requires market openiogai non-household customers by 1
July 2004 and to all customers by 1 July 2007.

This new Electricity Directive was due to be travsgd in national legislation
by member states by July 200fhese requirements aim to yield a strongly mar&et-|
system. However, many member state have been slawplementing these measures.
At the end of 2005, Greece, Luxembourg, Portugdl &pain did still not fully notify
the Commission the legal measures taken for thepgses of transposition. In
November of 2006 the European Commission publishedeport on the functioning of
the internal market in electricity and gas. Thipa® confirmed that cross border
competition was not yet sufficiently developed toowyde customers with a real
alternative from the nationally-established suppliEey indicators in this respect were
the absence of price convergence across the Eltharidw level of cross-border trade.

This situation was a direct consequence of tharaibf member states to implement the

! First European Electricity Directive n. 92, 1996
2Second European Electricity Directive n. 54, 2003



second electricity directives on time or with scint determinationFurthermore,
inadequate use of existing infrastructure and fgant interconnection between many
member states prevents real competition from dewsdp despite the political
commitment of the European Council made in 2002daeve an import capacity of at
least 10% of internal consumption. Out of the 15nbers states before the 2004 and
2007 enlargement of the EU, 11 of them have conagathiat have strong or dominant
market position. In some cases, far from redudmyr tmarket power, these companies
now appear to have more market power than theybdidre the first directive was
passed. To illustrate the diversity of the industrthe EU we briefly sum-up here some
features of the industry in selected countriess Téinot intended to be a comprehensive
account, but just a way to underline the persistewfcstructural diversity in industry

patterns across EU countries.

2.2 Electricity supply sources

A shortcut way to describe the electricity generatside of the electricity industry in
any country is to look at the sources of energyodeaphy and national strategies have
shaped in the EU a very uneven landscape. In tiisextion, and in the following ones
in this section of the paper, we focus on five mapuntries in the EU 15: UK, France,
Germany, Italy and Spain, and in three Nordic senadountries: Sweden, Denmark,
Finland.

The productive mix in the UK, around 2002-2004 casgs roughly 80% fossil
fuels (gas and coal in equal shares, very modéstafooil) and the remaining part is
almost entirely provided by nuclear power (hydrandy other renewables play a
marginal role). This pattern can be compared wiimEe : in 2004 here almost 78% of
the electricity produced was generated by nucléamtg, only 10% from fossil fuels,
and 11.5 from hydroelectric and renewable sourtks situation leads to much lower
direct (short run) production costs than in theeofBU 15 countries.

The Spanish productive mix is more balanced. Tlerm prevalence of fossil
fuels (59%, more than half of it being coal) folledvby nuclear (22%), hydroelectric
(12%) and other renewables (6%). Very differentphéern in ltaly, where the current
productive mix is the result of a political choi@fellowing a referendum) to dismantle

nuclear power stations. In 2004, 80% of the eleityris derived from fossil fuels, with



oil and gas each around 30%), and 16.5% is of lgfdctric origin, while only 2.6% is
from other renewable sources. Germany has a prieduatix more similar to Spain,
which includes 63% fossil fuels (but mainly co@)% nuclear and the remaining 10%
produced by hydroelectric and other renewable ssurc

Turning to the Nordic countries, differences in ithenergy sources for
electricity are also impressive. In 2004 the endrgyweden is produced mainly by
nuclear (50%) and hydro (39%) with only 10% comiirggn fossil fuels. In Finland, the
largest source of electricity is the fossil fued®%o) but a relevant part is derived also
from nuclear (26%), with the remaining from hydnedaother renewable sources. As
regard Denmark, the productive mix is dominatedfdssil fuels (83%, mainly coal)
with the remaining electricity entirely derived finorenewable sources different from

hydroelectric.

2.3 External trade

International trade of energy is marginal in mastirdries, but not in all of them. The
UK is marginally a net importer of electricity. B004 its imports satisfied around 2%
of demand. Spain is a marginal net electricity etgroin 2004 (+1%). France, in
contrast, is the most important European net egpoftelectricity. Roughly 15% of the
electricity produced in the country is sold to ytaGermany, UK, Spain and Belgium.
Germany is also a net exporter of electricity, ehihlyis a substantial net importer of
electricity: roughly 13% of demand is satisfied ibyports from Switzerland, France,
Slovenia and Austria.

Looking at the Nordic countrie§weden imports only a small fraction of its
internal demand of electricity (1.4% in 2004), Wtibland imports almost 5% of its
demand in 2004, and Denmark exports a substansielidn of its production (almost
8% in 2004).

It is interesting to record here that other EU ddams with substantial
international trade of electricity exist: LuxembguNetherlands, Belgium import more
than 20% of their consumption. Austria, and, owsitie EU, Switzerland have

established themselves as active electricity tsader
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2.4Reform trends

The UK was the first European country to implemarntomprehensive reform of the
electricity sector at the end of the 80s. The hhieation process started in 1989 with
the Electricity Act. It was completed in 1999. Theform contemplated the
liberalization and simultaneous privatization ok tkwo state companies (National
Power and Power Gen), and of a network of RECsdnadjelectricity companies). The
privatization process ended in 1995, in England \Afades, but Scotland and Northern
Ireland followed a different path. As regard therke& opening at the beginning the
right to choose the electricity supplier was grdnomly for the major users, but the
threshold level was progressively reduced, reachimpmplete liberalization in 1998.
The Electricity Act established also the introdontiof a wholesale market and the
complete separation of the transmission activitgmirgeneration. In the network
services (transmission and distribution) the prvi@es regulated by the price cap, under
the control of OFFER, a regulation agency, nowech(6EM.

Again in contrast to the UK, France was one oflgtecomer in implementing
the EU directives. The experience of liberalizatioegun only in 2000 when the
government approved the law n. 108 which modiftesl ppre-existing structure created
by the Law of 1946. The reform predicted a regirheegulated third party access, the
introduction of a wholesale market and a progressigening of the sector with the
possibility for the consumer to choose the retaildre threshold level was established
in 100 GWh in 2003 and was gradually reduced in sobsequent years. The
elimination of any threshold is foreseen in 2007.

The reform of the energy sector begun in Spain whth privatization of two
public electric utilities. From 1988 to 1999 thevptization of Red Electricaand
Endesawas completed. In 1994 the Law 40/1994 known lgyabronym LOSEN was
enacted with the aim of liberalize the sector. Tag mandated the legal unbundling of
the transmission network and created an indeperjdintpublic-private TS® called
Red Electrica EspanoldREE). REE offers regulated TPAo both the transmission
network and the distribution network. In so far gsneration LOSEN was quite

permissive in terms of the maximum market shar¢ d@ing given Spanish generating

® Transmission System Operator
* Third party access
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company could control. Therefore the subsequentsyesre characterized by an
acceleration of the trend toward consolidation:nfrover 35 independent regional
generation companies in 1990 only five were left20p2. The LOSEN was surpassed
by Law 54/1997 which accelerated the process efélization by imposing the right to

choose the electric supplier to 100% of electriergy consumer and the introduction of
a wholesale market.

In Iltaly, the transposition of the first EU diraai was realized by the
implementation of a decree in 1999. The main chamngalized were the introduction of
competition in generation and supply to final cansus; the vertical separation of the
production stages; the creation of a wholesale etarkhe reform of 1999 did not
provide for an immediate total openness: since 2808e with a consumption of over
20 GWh have been able to join the free market. thheshold has been progressively
reduced to in the end arrive to a total liberal@ain 2007. The Bersani decree imposed
also the vertical disintegration of ENEL spa anel ¢onstitution of the public company
GRTN (Gestore della Rete di Trasmissione Nazionaie manage the national
transmission. The GRTN guarantees open accessetmdtwork, according to the
conditions and tariffs determined by the regulator.

Germany begun to implement the EU directives in81@8h the Energy Act and
completed the reform in 2005 with the Energy Indusict. The reform introduced total
openness: each consumer had the right to choosevins supplier without any
limitations or volume threshold. The supplier codt$o be a producer, a regional
distribution company or a municipalized company. ékectricity exchange was also set
up, but only in the august of 2005 a regulatoryyhdtie Federal Net Agency, was
installed with the mandate to control the pricethefindustry.

In 1996 there was a radical reform in Sweden falhgwthe experience of
Norway’. After the enacting of the Law for Electricity Sap a total production
liberalization and a regime of authorization warpliemented. The transmission system
remained in public hands, in a monopoly regime rgadaby a non-profit state
company, and distribution was delegated to 280 onpalized firms. The retail market

was fully opened and since 1996 the consumer cansehtheir own supplier without
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any threshold level. The separation between tragsan and distribution operators was
effective since 1992, but only in compliance witle second EU electricity directive the
overall degree of vertical integration of the intiydbecame completely unbundled.

Finland choose to reform the sector in 1995 with Eiectricity Market Act.
From then on the market was progressively libeedliand since 1997 the consumer can
freely choose their own supplier. The reform alstaklishes the division between the
transmission and generation firms although theilligion companies are not yet fully
unbundled.

The reforming experience in Denmark is very simitathat of the other Nordic
countries and begun in 1996 with the Danish Supwly but was completed in 2001
when the law established the complete rights for tgpe of consumer to choose the
supplier. The electricity sector is characterizegl the presence of public local
companies and despite some privatization the dvevaiership structure still remains
public. The separation between generation andrrasgon activities was established in
1996, but the total unbundling of the industry, amting also distribution, was
completed in 2001. Table 1 shows some of the agttementing the EU directives.

®> Norway was the first Nordic country to liberalige electricity market in 1991, following the Bt
model in most respects, but without privatizatidhe state now still plays a leading role througtalo
distributors and in some cases also public producer

13



Country Law

Austria Law of electricity supply 1998 - Energy R&gar Act 2000

Belgium Law for the organization of the electriciharket 1999 - Federal law of 1 June 2005
Denmark Danish supply Act 1996 - Act No. 375 of 9% ct No. 138 of 2004
Finland Electricity market Act 1995 - Amendmenthe Electricity Market Act 2004
France Law n. 108 of 2000

Germany Act on the supply of Electricity and Gas89%nergy Industry Act 2005
Greece Electricity Law 1999

Ireland Electricity Regulation Act 1999 - Utilitigsct 2000

Italy Bersani decree 1999 — Marzano Law 2004

Luxembourg Law on the organization of electricity k&ar2000

Netherland Electricity Act 1998

Portugal Decree Laws 182-85 of 1995

Spain Law 407-1994 Electricity Act (LOSEN) - Law 54/19&fectricity Power Act
Sweden Law for Electricity supply 1995

UK Electricity Act 1989

Source: European Commission - Study on Unbundlinglectricity and Gas Transmission and Distributystem
2005 and A. Al-Sunaidy, R. Green, “Electricity dantgion in OECD countries”, Energy, vol. 31, pp. 7887, 2006
Table 1:The EU 15 electricity liberalization laws

2.5Market structure

There is no evidence that market structures ar@erging to a unique pattern in the
EU, even if there are some common trends diven hey golicy initiative of the
European Commission.

After the process of liberalization the number ofnpanies producing electricity
in the UK increased considerably passing from &#an two years. More recently there
have been however processes of re-integration apansion that have increased the
concentration of the market. Generation consistapgroximately 20 private entities,
with only 7 having a market share above 5%. Inipalgr the market is dominated by
Innogy (21%), British Energy (18%) and PowerGen%)7 The retail market is
characterized by the presence of 7 big suppliets wimarket share above 5%, while
the number of distributors is higher (15 distribnticompanies in 2004). The ownership
of the transmission grid is divided between foufedent private companies.

In France the structure of the industry is veryeddént with respect to the UK.
The French national government has a strong teewditirelationship with its energy
industry. The primary electric utilityElectricité de France(EDF), is a vertical
integrated public company formed through a proadssationalization of the electric
energy industry by the law of 1946. As regard umng the government decided to
introduce only a form of accounting separation leet transmission and generation,

essentially maintaining the vertical integration tfe electric sector. Another
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characteristic of the process was the absolutecteeloe to privatize EDF: this
orientation hampers the development of a transparehnon discriminatory electricity
market. Although new private generators have beeengaccess to the market, EDF
still owns and controls the majority of generatias well as the transmission and
distribution networks. EDF is responsible for apgmmately 89% of the generation
capacity in 2005, while thEompagnie nationale du Rho(@NR), also a public owned
company, controls almost entirely the remainingrahin 2001, CNR createfinergie
du Rhone as a joint venture with Electrabel, the formerdggen national utility, to
distribute and retail the electricity CNR produge&rance.

In Spain, the most relevant outcome of the elattrimolicy so far has been the
emergence of some big firms that consolidated theireration assets. The number of
firm with a market share above 5% in this stageasticularly low: the market is
overwhelmingly controlled by the three largest camps Endesa, Iberdrola and Union
Fenosa, which together account for 83% of the geiwer installed capacity. The
competition in the retail market is in contrast gjidvith almost 300 firms operating,
and only 3 have a market share above 5% in 2004.

After a long history of private oligopoly, Italy ahged to a vertically integrated
public monopoly in 1963. ENEL, the public sectommany, became a public limited
company in 1992. After the privatization procesartstd at the end of the 90s, the
government now controls 21% of the company. In g&ien the decree allowed ENEL
to retain a maximum market share of 50% after 2@33a consequence, three of its
generation companies were sold on the market: dkee &f Elettrogen, Eurogen, and
Interpower were completed by the end of 2003. tmseof electricity generated five
operators have a market share over 5% in 2004: BRH&Huzione (39%), Edison group
(11%), ENI Group (9%), Endesa Italia (8.2%) andpedier (8%). In addiction to
ENEL the major final suppliers who operate in Itahclude: AEM Milano, AEM
Torino, Dalmine Energy, Edison, Enipower, VerbuB®F. The distribution network is
again virtually controlled by ENEL, with the except of few cities where the local
municipalities own the distribution companies.

In Germany, prior to the recent reform, the lawi®85 had led to the existence
of ade factoregime of private regional monopoly with nine veatly integrated supra-

regional companies which, in 2000, still controll®% of production, 40% of
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distribution and all transmission. Below this olpgdistic level that has been static for
decades, a regional level operates that is fornieabout 80 firms whose principal
activity consists of acquiring energy from the Edjstributors and reselling it at a local
level. About 800 entities operate at a local levegst of them publicly owned. As
regard generation 90% of the total electricity r@any is produced by only four large
groups: ENBW, Vattenfall Europe, RWE, EON. In teraiselectricity supply, each of
the four large companies holds a market share ahnmiore than 5% and the market
share of another 6 companies range from 0.9% @ .2Tbgether, these ten companies
supply more than 60% of total German electricitpsiamption, while the remaining is
mainly made up by private generators and municytéities. As for the separation
between the transmission and the generation proesgste the two stages are officially
divided since 2002 the European CommisSiargues that there is still an insufficient
unbundling because the interest structures of taasimission system operator seems to
be influenced by supply interest of incumbent cong® The transmission assets are
split between 4 companies while the number of itbistors is particularly high. The
ownership structure of the industry continue tonbeed with the contemporaneous
presence of public and private operators.

The three Nordic countries, despite being wellgraged in one regional market
do not show structural similarities. In Swedenc@iporate level, the former monopolist
Vattenfall still has a dominant position with a iketr share in generation of 47% in
2004. This company is 100% government owned. Idakth the ex monopolist IVO
was partly privatized but the national governméitit ®vns the majority of the shares.
The rest of the industry is characterized by adamgmber of local companies, often
publicly owned. The overall degree of competitionthe country after the reform
process is satisfactory: there are 5 companies aitharket share above 5% in the
generation stage, while the structure of the retaitket is much more concentrated with
3 firms having a market share above 5%. For geioarétie western part of Denmark is
dominated by Elsam while the eastern by Elkrafte Tharket share of the largest
generator in the country is 33% in 2004 while thenber of firms having a share above

® General Directorate for Energy and TranspoRrospect for internal and electricity market 2007:
implementation repoft January 2007.
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5% in generation are 2. In the retail segment efitldustry there is a great number of
suppliers (more than 100 in 2003) with 5 havingaakat share greater than 5%.

All the Nordic Countries are part of a joint whalés electricity market. The
Nord Pool market was created in 1996 by Norway Smeéden and afterwards was
completed with the entry of Finland (1998) and Darkn(1999). So the profile of the
electricity industry of all these countries hast considered jointly. If we look at the
entire Nord Pool we can discern a competitive cdntbe generating companies with a
market share over 5% are 10, while the aggregatee 9f the three largest generators is
under 40% in 2004, and this seems to be compaiittle mainly public ownership of
generation and of the networks.

In general in the EU concentration in the indusémains high, with the largest
three generation firms or the three largest rawileontrolling more than 60% of the
market in the large majority of countries, whatethex extent of privatization, with two
polar exceptions: the UK and the Nordic countrike,former with no public ownership
left, the latter with mostly public sector firms.

This brief overview of the electricity industry five major EU countries, and in
three smaller Nordic countries, shows a strikingets of patterns. As mentioned, some
common trends can be discerned, but it is not estfent that a unique European
pattern is emerging. This, in a sense, is good rfewgmpirical analysis, because it
allows to test whether structural diversity is @&ssi@d with different performances. We
try in the next sections to use available compaeatiata to test the reform paradigm in
the EU-15. We consider this as an exploratory rebedoecause we are fully aware of
the difficulty of capturing the many structural atebal diversities that we have
mentioned, in a summary way, in this section. Tleeehowever very few attempts in
the literature to evaluate the electricity reforatsoss the EU, and it seems useful to

contribute to the policy reform debate on empirgraunds.
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3 Data

The main source of data for this paper is the IBA&Electricity Information data set,
which collects data about electricity variable<O&CD countries (IEA, 2006). The time
series starts in 1960 however the data set contaamy missing observations before the
end of the 1970s. In particular, the time seriegnett of taxes) electricity prices for
households, which will be extensively used in fraper, starts in 1978 and for most of
the EU15 countries it ends in year 2005. Figurasad 2 plot the log prices of electricity
for households since 1978 for the EU15 countriesasured in national currencies per
Kwatt/hour. They show that log prices have incrdagoughout the period showing
some convergence for all countries in the Euro,anetuding the UK.

The data set we used comprises 408 observatiohsusehold net prices across
the EU-15. As Table 2 shows, the dataset presesisra missing observations,
especially in the cost variables. This means thi#tpough most likely very relevant to
explain the dynamics of electricity prices, costiatles have to be introduced in the
analysis with caution, as they will cause a shaduction of the sample size.

Electricity price since 1978

DK
O*W
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1
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log price (national currency)
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|

Figure 1: Electricity (log) price dynamics for hetwlds, in national currency per
KW/hour.

Note: BE=Belgium, DK=Denmark, GE=Germany, GR=Greede-Italy, SP=Spain,
FR=France, IR=Ireland.
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Electricity price since 1978
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Figure 2: Electricity (log) price dynamics for hetwlds, in national currency per

KW/hour.

Note: LU=Luxembourg, NE=Neatherlands,

Fl=Finland, SW=Sweden, AU=Austria.

PT=PortugalK=United Kingdom,

Variables Obs Mean Std. Dev. Min Max
Household price (Kw/h in national currency) 408 0.2 0.33 0.07 1.60
Energy sources

Source Hydro. (GWh/T)) 394 18274.31 21007.100.00 73668.00
Source Comb. Fuel (GWh/Tj) 394 69179.42 88680 29.00 349166.00
Imports (GWh/T)) 394 9479.15 10940.37  0.00 51609
Energy Distribution Loss (GWh) 394 9255.65 9684.7 24.00 34185.00
Macro-economic variables

Population (M.) 406 24.95 25.52 0.36 82.52
GDP (nat. curr. Billions) 406 478.29 493.49 5.09 2148.89
Residential Consumption (GWh) 394 36373.66 44092 394.00 146744.00
Cost variables

Cost Comb. Oil (Nat.Curr./TOE) 287 154.39 46.99 67.09 400.57
Cost Coal (Nat.Curr./TOE) 266 96.71 37.30 7.4 258.82
Cost Gas (Nat.Curr./TOE) 196 155.70 42.64 71.87 324.26

Source: IEA (2006)

Table 2:summary statistics of some relevant variables.
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We also extensively use REGREF, an OECD regulatatgbase (Conway and
Nicoletti, 2006) which collects some indicators pfivatization, disintegration,
liberalization of several services of general iestracross some OECD countries.
Focussing on the electricity market, we use in ipaldr the variable “public
ownership”, which measures the public ownershipea¢h SGI and is coded from O
(private ownership) to 6 (public ownership), theiable “vertical integration”, which is
an indicator of vertical separation in differendurstries and is coded from 0 (ownership
separation) to 6 (integration), and the variabletrie regulation”, which is a weighted
average of legal conditions of entry in a marked &coded from O (free entry) to 6
(franchised to one firm). Although in some casesséhvariables only take discrete
values, they are allowed to take any value in tHéer@nge (Table 3) and at present the
time series starts in 1975 and ends in 2003. Trexrage trend across the EU15
countries since 1985 has been towards a markedtredwf public ownership, a less

integrated industry structure and a less regulatedss to the market (Figure 3).

Vertical Integration  Public Ownership  Entry Regidat

Belgium 5.38 1.50 4.63
Denmark 5.43 4.24 4.79
Germany 4.09 3.00 4.83
Greece 5.53 6.00 5.62
Italy 5.33 5.59 5.28
Spain 4.14 2.64 4.77
France 5.79 6.00 5.29
Ireland 5.12 6.00 5.49
Luxembourg 4.50 0.00 2.30
Netherlands 3.98 5.17 5.02
Portugal 4.76 4.97 5.43
Great Britain 3.10 3.36 3.28
Finland 3.67 4.24 4.26
Sweden 4.03 3.00 4.17
Austria 5.38 4.50 5.31

Source: our calculations on REGREF (Conway and Nico2906)
Table 3:Some regulatory indices about the electricity indus
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Figure 3: Trends of mean of regulatory indices s€1BU15.

4 Explaining electricity price dynamics

In this section we estimate a model where log prane expressed as a function
of regulatory variables, such as vertical integmti public ownership and entry

regulation. Letp, be the log of household electricity prices for moyi at timet, R,

the vector of regulatory variables for couniryat time t, which includes vertical
integration, public ownership and entry regulatiand t the deterministic trend.We

estimate the model:

p=CctR'B+a +y+g (1)

where c,a,[,y are parameters to be estimated ands the error term. As
available data are a panel from 1978 of 15 Euromeamtries, parameters S,y of
model (1) are estimated using panel fixed effdeiteed effects are preferred to random

effects asp, is conditional ona,, where a, can be estimated and can reasonably be
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interpreted as ‘one of a kind’ and cannot be viewsda random draw from some
population, since it represents countries. Resaés reported in the first column of
Table 4, showing that vertical integration and ¥négulation are significantly different
from zero at the 1% level, while public ownershi relatively insignificant in
explaining total variability. It is however worthoticing that only the sign of entry
regulation is positive. In other words, if the gntio the market was made freer by one
point using the REGREF indicator (i.e. reducingog point the market entry indicator
variable, which goes from a minimum of 0 to a maximof 6) causes the price to
reduce by about 11%. However, if the indicator eftical integration was also reduced
by one out of six point, it would have a counteapaing effect on electricity prices,
increasing them by over 6%.

The model (1) has been tested also against soareaites. In columns (B)-(D)
a set of other controls were introduced, includoge energy source variables, such as
hydroelectric and combustible fuel, an energy imp@riable, an efficiency variable
measured in terms of energy distribution loss, som&cro-economic variables
including national GDP, population and resident@hsumption, and finally some cost
variables, such as the price of combustible oilnafural gas and of coal for energy
production.

Results show that electricity price is consistentigher the larger is the
dependency on combustible fuel rather than on letdotric energy generation; that
energy distribution inefficiencies are not a keyedminants of electricity prices while
an increase of 1% of energy imports in GWh/Tj catheeprice of electricity to increase
by about 2-3%, depending on the model specificatiiwsen. While residential
consumption is not statistically very significatite size of national population and of
the national product are statistically significaartid their signs are consistent with
economic theory. In particular, an increase ofaratl product, as measured by the GDP
shifts the demand schedule upwards increasing #rkenprice and a larger population
increases the economies of scale, reducing avesye and the household market price
of energy. Finally, the introduction of cost vated) such as prices of combustible oil
and coal show that these are very important vagld explain the variability of
household electricity prices, but also that theyndbgreatly change the interpretation of

the other variables in the model. Unfortunately thain drawback of the introduction
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of the cost variables in model (1) is that theseiabdes present many missing

observations, causing the sample dimension to dserdramatically, with important

effects on the significance of some coefficientineates, such as, for instance, the
vertical integration variable. However, the main ssege that comes out of the
estimation of model (1) is that regulatory varigblare relevant determinants for
electricity prices and that, with likely surprise gome readers, the disintegration of the
structure of the energy industry might cause a tiegaffect on electricity prices, while

the reduction of the public ownership share in #bectricity market is not a key

determinant for reducing the electricity price famuseholds.

Model (1) presents a couple of main limitationgsgiit overlooks the possible
presence of common trends among dependent andeindept variables. Second, it is
not a dynamic model. The first problem relateshi flact that since 1978, which is the
starting date of our time series, electricity (Igm)ces in national currency presented
some increasing dynamic, although different acrosantries. Analogously, other
variables, such as regulatory indices and costbbes, also showed trends across the
time period considered. A Dickey-Fuller test foe ffresence of unit roots shows that all
variables considered are integrated of order oniéh whe only exception of the
population variable, which presents a determinigtind’ Hence, we estimated the

model

D.p, =c+B(DR)+a +3 v

where the symboD. before a variable shows that it has been diffexdnc

Estimation of model (2) is presented in Table 3uirm (A). Analogously to model (1),
model (2) was also augmented to include other bbasa such as energy sources, cost
and macro-economic variables. Table 5 shows that dierall R-square largely
decreases in model (2), confirming that the largkies of the R-square coefficient of
model (1) was mostly due to the presence of commemas. Secondly, it shows that the
impact of regulation (as measured by the REGREkcators) on the change of log
electricity prices is rather small and not stataty significant. Although someone may

" The Dickey-Fuller test is not presented here butctbe obtained from the authors upon request.
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argue that the length of the time series is snal that the analysis might be affected
by measurement error, which could be the main readostatistically insignificant
results on regulatory indices, they should stitkan that there is no empirical evidence
showing that increasing vertical disintegration aeducing the public ownership in
electricity markets have a decreasing effect onrggngrices for households. The
barriers to entry coefficient consistently has adfieial effect on prices, although not
statistically significant.

When model (2) is augmented for including othetictary variables, results
show that the more significant variables are enargorts, population and GDP. Also
input cost variables are very relevant to explam ¢hange of log prices, however their
introduction in the analysis causes the sample mina, as well as the significance of
the other variables considered, to drop dramayicall

In Table 6, we report the Arellano-Bond estimatainmodel, which uses the
GMM estimation method. Besides showing the strongo@orrelation of first
differences in log prices, the main messages cfetlestimations are again that a more
import-dependent country tends to have higher prtban others; that increased input
costs have a cost-increasing effect on electripiiges and that regulation variables

have an insignificant effect on electricity prices.
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Dependent variable is log net price of electri¢itgt of tax) for households

Vertical Integr.
Public Ownership
Entry Regulation

year

Source Hydro. (log GWh/Tj)

Source Comb. Fuel (log GWh/T))

Imports (log GWh/Tj)

Energy Distribution Loss (log GWh)

GDP (log Nat.Curr. B.)

Population (log M.)

Residential Consumption (log GWh)
Cost Comb. Qil (log Nat.Curr./TOE)
Cost Coal (log Nat.Curr./TOE)

Cost Gas (log Nat.Curr./TOE)

Constant

R-squared
Obs.

Panel regression, fixed effects

(A) (B) © (D) (E)

-0.065** -0.027*  -0.028* -0.051*  -0.061
[0.019]  [0.011]  [0.011]  [0.021] [0.033]
-0.017 -0.007 -0.007 0.015 0.030
[0.019]  [0.013]  [0.013]  [0.019] [0.024]
0.110%*  0.090**  0.091** 0.075** 0.065*
[0.016]  [0.010]  [0.010]  [0.016] [0.020]
0.044%*  0.021**  0.023%* 0.04F*  0.041%*
[0.003]  [0.003]  [0.004]  [0.005] [0.005]
-0.073* -007 -0.162*  -0.151*
[0.023]  [0.023]  [0.059]  [0.065]
0.008%*  0.102** 0.142** 0.054

[0.029]  [0.030] [0.037]  [0.056]

0.038*  0.037** (20 0.025*

[0.012] [0.012] [0.012]  [0.012]
0.091 0.110 0.264*  -0.097

[0.090]  [0.097] [0.112]  [0.110]
0.719%*  0.724% (.382%*  (0.292%+
[0.041]  [0.042]  [0.071]  [0.078]

-1.637 -1.596 -3.927% -4.150%+*
[0.841]  [0.846]  [1.138]  [1.101]
-0.052 -0.223*  0.007
[0.104]  [0.106]  [0.117]
-0.027 -0.055

[0.040]  [0.059]

0.391*** 0.189%*

[0.045]  [0.046]

0.153*

[0.060]

-80.801%*-46.104*+* -48.232%* -76.473** -73.468%*
[5.873)  [5.083]  [6.515]  [7.991] [7.576]
0.511 0.848 0.848 0.888 0.855
353 324 324 198 141

Standard error in brackets
* p<0.05, ** p<0.01, *** p<0.001

Table 4:Fixed-effect panel estimation
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Dependent variable is log net price of electri¢itgt of tax) for households
Panel regression with stationary variables, fixiéeots

(A) (B) (©)
D.Vertical Integr. 0.008 0.001 -0.015
[0.008] [0.007] [0.013]
D.Public Ownership -0.005 -0.004 -0.004
[0.010] [0.009] [0.016]
D.Entry Regulation 0.011 0.007 0.021
[0.007] [0.006] [0.012]
D.Source Hydro. (log GWh/Tj) -0.010 -0.016
[0.017] [0.030]
D.Source Comb. Fuel (log GWh/Tj) 0.017 0.004
[0.025] [0.030]
D.Imports (log GWh/T)) 0.017 0.023*
[0.010] [0.011]
D.Energy Distribution Loss (log GWh) 0.042 480
[0.048] [0.059]
D.GDP (log Nat.Curr. B.) 0.177** 0.016
[0.038] [0.051]
Population (log M.) -0.938*** -0.489
[0.185] [0.275]
D.Residential Consumption (log GWh) -0.142 .020
[0.127] [0.139]
D.Cost Comb. Oil (log Nat.Curr./TOE) 0.681
[0.024]
D.Cost Coal (log Nat.Curr./TOE) 0.143**
[0.034]
Constant 0.047*** 2.698*** 1.406
[0.005] [0.524] [0.767]
R-squared 0.019 0.185 0.349
Obs. 339 309 183

Standard error in brackets

* p<0.05, ** p<0.01, *** p<0.001

Note: D. stands for first difference. The variaBlgpulationis trend stationary.
Table 5:Fixed-effect panel estimation
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Dependent variable is log net price of electri¢itgt of tax) for households

Arellando and Bond estimation

(A) (B) (©) (D)
D.log net price (-1) 0.858*** 0.874*** (0.889***  (.753***
[0.015] [0.023] [0.024] [0.036]
D.Vertical Integr. 0.003 0.007 0.005 -0.008
[0.004] [0.004] [0.004] [0.014]
D.Public Ownership -0.003 -0.004 -0.004 0.007
[0.004] [0.005] [0.005] [0.013]
D.Entry Regulation -0.003 0.000 0.003 0.011
[0.004] [0.004] [0.004] [0.008]
D.Source Hydro. (log GWh/T)) 0.002 0.001 (0()2)
[0.010] [0.010] [0.026]
D.Source Comb. Fuel (log GWh/Tj) 0.027 @03 0.044*
[0.017] [0.017] [0.021]
D.Imports (log GWh/T)j) 0.026**  0.028*  .Q37***
[0.009] [0.009] [0.008]
D.Energy Distribution Loss (log GWh) -0.037 0DO -0.029
[0.036] [0.038] [0.040]
D.GDP (log Nat.Curr. B.) 0.004 0.010 -1
[0.023] [0.023] [0.036]
D.Residential Consumption (log GWh) -0.78 0.003
[0.047] [0.048]
D.Cost Comb. Oil (log Nat.Curr./TOE) Q0
[0.023]
D.Cost Coal (log Nat.Curr./TOE) 0.056**
[0.018]
D.Population (log M.) 0.716 0.734 -0.295
[0.376] [0.378] [0.474]
D.Cost Gas (log Nat.Curr./TOE) 0.107***
[0.024]
Constant -0.001 -0.003 0.001 0.009***
[0.001] [0.002] [0.002] [0.002]
Obs. 325 297 297 123

Standard error in brackets
* p<0.05, ** p<0.01, *** p<0.001
Note: D. stands for first difference.

Table 6:Arellano and Bond estimation.
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5 Consumers’ satisfaction with electricity prices

In the previous section we analyzed whether anctibge measure of an important

element of consumers’ welfare, such as the marniket¢ gonsumers pay for electricity,

is strongly influenced by the industry structuree tmarket entry regulation and the
public ownership share in the industry. In thistegcwe push forward the analysis

undertaken in Fiorio and Florio (2007), where satiye satisfaction with prices and

quality of three important public utilities, incluindy electricity supply, was analyzed.

Consumers’ subjective satisfaction is measurechénBEurobarometer data set, which
collects information about approximately 1,000 dedop each European countries in
2000, 2002 and 2004 (for a thorough analysis oBhebarometer datasets concerning
satisfaction with some services of general interesste Fiorio et. al., 2007).

As satisfaction to different SGI is coded with orali variables, analogously to
Eurobarometer (2004), we dichotomize consumersisfaation, i.e. answers to
guestions about prices and quality of SGI are dladsinto “satisfied” and “not
satisfied”. In particular, the consumer price gatison variable is recorded equal to 1 if
the respondent states that the price he pays Xed fielephone (or gas or electricity)
services is fair, and is recorded equal to O otlwIhe consumer quality satisfaction
variable is recorded equal to 1 if the respond¢aties that the quality of the fixed
telephone (or gas or electricity) services usetlelyy good, and is equal to O if the
answer is fairly good, fairly bad or very b&d.

Table 7 shows that satisfaction with electricitypsly is very large across the
EU. As many as 60% of European consumers areiedtisfth prices and over 40% are

very satisfied with quality.

8 Some readers might be puzzled by the fact thahalade among the non-satisfied those who declared
that quality of SGI is fairly good, however thisdse simply to increase variability. In fact, ordipout
5% of consumers across services rate quality ofe&Gairly or very bad.
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Satisfied with price of electricity supply

Descriptive statistics Countries
year Obs Mean Std. Dev. Min  Max Min Median Max
2000 15 0.61 0.14 0.38 0.82 Portugal Germany Luxembourg
2002 15 0.60 0.13 0.37 0.79 ltaly Sweden Luxembourg
2004 15 0.65 0.17 0.32 0.89 Greece Germany United Kingdom
all 45 0.62 0.15 0.32 0.89 Greece Belgium United Kingdom
Very satisfied with quality of electricity supply
Descriptive statistics Countries
year Obs Mean Std. Dev. Min  Max Min Median Max
2000 15 0.46 0.19 0.13 0.72 Portugal Finland Ireland
2002 15 0.43 0.19 0.08 0.69 Portugal Finland Ireland
2004 15 0.42 0.19 0.10 0.71 Portugal United Kingdom Denmark
all 45 0.44 0.19 0.08 0.72 Portugal United Kingdom Ireland

Source: our estimates on Eurobarometer data
Table 7:Descriptive statistics for different SGI by yeadgrooled sample.

As we do not know the exact level of individual istction, S, for each

service, we assume that satisfaction is genergteddtent variable model:

S =xp+e (3)

where xp =8+ B,X,+...+ B X includes individual characteristics (i.e. sex,

occupation) accounting for individual observed hegeneity, time-varying country
macroeconomic variables (i.e. GDP level and rategrofwth) accounting for time-
varying heterogeneity, a time fixed-effects to captany time trend and some time-

invariant country-fixed effects to capture any dowspecific effects. Finally,e

accounts for unobserved heterogeneity.S\ds latent, one can only observe
S=1S >0]
wheree is a continuously distributed variable independwrt , the distribution

of e is symmetric about zero arffl] is equal to 1 if the argument is true and equal to

zero otherwise. Assuming thatis distributed as a standard normal we obtairptbeit

model:

PrS=1[x)=PrE> 0k F Pree—xp % ¥ 2@ {xp 3O ¢ 3 ( (4)

where @ is the standard normal cumulative density function
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The partial effect ofx; on p(x) depends ornxthrough the standard normal
density function,@(xB) , as op(x)/0x; = @xB) 5, . The average partial effect (APE) for

a continuous variable(j is:
APE =43 — En A iB 5
i i n< X ) ( )

where n denotes the number of observations, affl the value of the linear

combination of parameters and variables forittieobservation. The APE for a dummy

variable is:
APE :%i[cp(x‘mx‘j =) - (KB X, = 0]

which avoids the problem of setting the dummy Jada to their means.

All estimates to follow present results in termsA®fE. As controlsx, we used
a set of individual characteristics (including sege, marital status, age when finished
education, occupation, political views, respondentooperation as assessed by
interviewer), of country fixed-effects, year dumsjyie some country-level
macroeconomic variables (population density, GDP qapita, GDP growth rate,
employment growth rate, Gini index) and some regmwa indicators of entry
regulation, public ownership, market structure wedical integratior?.

Differently from Fiorio and Florio (2007), we inae also electricity market
prices for households among the independent vasatil model (3) to verify whether
subjective satisfaction depends on actual pricesvelmether the relationship between
subjective satisfaction and regulatory variablesatsall driven by the relationship
between regulatory variables and market prices leétdcity. In Table 8 marginal
effects for price satisfaction are reported. Iruomh (A) no market price is included and

it is shown that regulation variables are importaariables to explain the variability of
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the probability of being satisfied with electricipyices. If the public ownership in the
electricity industry was larger by one point (asaswed in the REGREF data set), the
probability of consumer’s satisfaction increases dmy average of 2.8%. If vertical
integration increases and entry is more regulaéagh by one point, probability of
satisfaction increases by about 1.5%. Table 8 sti®wvs that country fixed-effects are
the most relevant factors determining the consunsaissfaction. In column (B) we
also introduce the level of price for electricitynational currency per kilowatt/ hour in
log relative terms (at the 2000 base year). Tha ideto see whether consumers’
satisfaction is somehow related to prices, as ooaldvexpect and verify whether this
alters the conclusion obtained from model (A). Bstimated coefficient for the price
level is significantly different from zero and with negative sign, showing that a
percentage increase of prices would have a vemgngtrimpact on consumers’
satisfaction reducing their satisfaction by nealy%. It is also worth noting that
coefficients on regulatory variables remain positand significant, although the impact
of a larger public ownership on higher satisfacti@ereases in magnitude while that of
a larger entry regulation on higher satisfactiocr@ases. The price level variable has a
stronger effect on capturing the differential coyréffects as now most of the country
fixed effects variables are not significantly difet from the reference country and
those which are have a positive sign. As the refarecountry is the UK, this can
interpreted as evidence thegteris paribusconsumers living in the country where
electricity services have been liberalized the mastl where privatization of the
electricity services is now complete are not makely to be satisfied than in others
countries, and they are even less satisfied thdmews of Austria, Germany and
Denmark.

Finally, model (B) shows that across the three yeamsidered, the trend is
towards a significant increase of consumers’ satigfn. Column (C) includes the first
difference of log prices, to analyze whether thange of prices rather than their levels
are effective to explain consumers’ perception. Esv, it can be seen that its marginal
effect is about zero and not statistically sigm@ifit Once again, the coefficients of

regulatory variables remain significantly positivResults show that subjective

° It would be meaningful to include a variable ofukehold income but it is not available for the vehol
period considered. However, some of the variallelsided, such as education, occupation and ade=of t
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satisfaction with prices is strongly and signifittgrcorrelated with market prices and
presents the expected sign. In other words, consireatisfaction increases if price
levels are lower.

Table 9 shows the results of the estimation of laimmodels where the
dependent variable is now the consumers’ satisiaatiith electricity supply quality.
Results show that the quality satisfaction is mondre variable and fewer variables are
significant. In particular, the prices coefficiersie positive, showing that higher prices
are correlated with perception of higher qualityt this correlation is not statistically
significant. The trend is improving across yeattaaugh it is again not statistically
significant. Among regulatory variables, only pebiiwnership is significant at the 5%
level if price levels are introduced, but is noatwstically significant if the first
difference is included. Coefficients of entry regfidn are significant at the 10% level
regardless of the specification used. However, d¢iséimated coefficients in the
regression are always positive showing that highdslic ownership, more integrated
industry and entry regulation are have a positifece on consumers’ satisfaction with

electricity service quality.

respondent are likely to be highly correlated vimtome.
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Price Satisfaction

Electricity: Electricity: Electricity:

Price Price Price

(A) (B) ©)
Regulation variables
Public Ownership: Ele 0.028*** 0.013**  0.031***
Vertical Intergration: Ele 0.015*** 0.015** 0.018*
Entry Regulation: Ele 0.013**  0.043** (.022***
Price variables
Price (nat.curr. per Wh. log) -0.588***
Price first difference (nat.curr. per Wh. log) 0.000
Year dummies
year 2002 -0.063*** 0.078** 0.011
year 2004 0.076*** 0.161** (.136***
Individual characteristics Yes Yes Yes
Macroeconomic controls Yes Yes Yes
Country fixed-effects
Belgium -0.609***
Denmark 0.391*** (0.392*** (.387***
Germany -0.318*** (0.231*** -0.322***
Greece 0.377*** -0.375 0.360**
Italy 0,023 0.114 -0.199
Spain 0.394*** 0.309 0.395***
France 0.412** 0.245 0.404***
Ireland 0.387*** 0.344 0.388***
Netherlands -0.595*** (0.068 -0.593***
Portugal 0.381*** -0.010 0.350*
Finland 0.385*** (0.338 0.386**
Sweden 0.387***
Austria 0.390*** 0.363**  (0.390***
Observations 40597 36007 36007
Pseudo-R2 0,07 0.074 0.073
Log-Likelihood -25127766-22219 -22239

Robust p values in brackets

* significant at 10%; ** significant at 5%; *** sigificant at 1%

Note: Omitted country variable is the UK

Table 8:Average partial effects of consumers’ satisfactioih electricity prices.
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Quality satisfaction

Electricity: Electricity: Electricity:
Quality  Quality  Quality
(A) (B) ©)

Regulation variables

Public Ownership: Ele 0.019*** 0.025** 0.011
Vertical Intergration: Ele 0.008 0.007 0.000
Entry Regulation: Ele 0.021* 0.013* 0.022*
Price variables

Price (nat.curr. per Wh. log) 0.125

Price first difference (nat.curr. per Wh. log) 0.002
Year dummies

year 2002 0.026 0.009 0.018
year 2004 0.036 0.029 0.020
Individual characteristics Yes Yes Yes
Macroeconomic controls Yes Yes Yes
Country fixed-effects

Belgium -0.176

Denmark 0.343 -0.219 0.500*
Germany -0.217*%  -0.354*** -0.208**
Greece -0.334 -0.084 -0.232
Italy -0.348*  -0.396*** -0.293
Spain -0.217 0.060 -0.017
France -0.115 0.131 0.167
Ireland 0.347 0.604**  0.582*
Netherlands -0.202 -0.351*** -0.337***
Portugal -0.367*** -0.311 -0.328*
Finland 0.189 0.590 0.502
Sweden 0.365

Austria 0.273 0.457 0.484
Observations 41554 36844 36844
Pseudo-R2 0.076 0.074 0.074
Log-Likelihood -25131 -22158 -22162

Robust p values in brackets
Note: Omitted country variable is the UK
Table 9:Average partial effects of consumers’ satisfactath electricity quality.
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6 Discussion and concluding remarks

Our empirical findings do not support the view thainique dominant reform paradigm
is dominant in terms of welfare changes acrossBbe-15 members states, at least
when we focus on the most obvious performance atdicfor consumers’ welfare:
prices. Both if we consider aggregate country daia prices, or micro-data on
consumers’ satisfaction, public ownership tend txrrdase prices (or to be not
significant in some models); vertical disintegratiend to increase prices (or to be not
significant); entry barriers, as can be expectex|adver prices (but do not increase
consumers’ satisfaction). Cost data, country spedéatures, and other country
controls, have in general higher explanatory paWwan regulatory variables. Results on
quality are less easy to interpret, but again dopnavide a clear support to the reform
paradigm.

How can we interpret these findings? If you havey\strong prior beliefs that
the paradigm must work, you may conjecture eittreat the data do not capture
adequately the benefits of reforms, or that thexed supplied by the OECD regulatory
reform database do not capture all the subtle digsamvolved. One can also think that
in some countries it is too early to draw conclasio

While we cannot entirely dismiss these three sepadsible objections, one
should consider that: first, our estimations areebleon databases produced by the same
international organizations that are most suppertizreforms; second, the econometric
tests we perform are quite easily replicable; thifte time span of observation is
reasonably long as compared with many other ingusfiorms. Moreover, we are not
going to conclude that the paradigm is under arguoistance not keeping its promises.
We would rather suggest that probably some ofstaptions are perhaps too strong
or too simplified, and empirical analysis showstth@ore flexibility and realism is
needed.

As an indication for further research, we discursturn the three cornerstones of
the paradigm: privatization, unbundling, liberatina, and why in some cases empirical

analysis may lead to counterintuitive results.
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a) Privatization is certainly in the weakest logicannection with the other two
set of reforms. The Nordic countries show that lyiglompetitive national markets, and
a regionally integrated transboundary market id wgbported by an industry structure
where public ownership plays a remarkable role. Tdwt that generators are often
owned by municipalities can be seen as an intrigsigstraint to anti-competitive
mergers and acquisition, that are often motivated oy economies of scale in
production, but by the desire to influence pricBse same reasoning may apply to a
public sector owned firm exposed to competition.cbdntrast, UK, Belgium, and Spain
industries are fully under private ownership, it performance are so different, from
the very good to the very bad, that is difficulattribute a clear role to privatization per
se in these countries, after having controlledofiver factors. The same applies for the
entirely public owned industries in Ireland, Franaed Greece. In fact best and worst
performers are in either groups.

The main case for privatization, as mentioned i@ tipening section, is an
efficiency argument. There are some factual problé@mthe electricity industry with
this argument, however, that can explain our ratmemterintuitive findings. First, in
terms of productive efficiency, the electricity usdry is based on rather well-
established technologies, that are more or lessmmnknowledge. Long run marginal
costs per Kwh produced or distributed, or per uaftexisting capacity, according to
different sources of energy and of types/scaldaritp are easily available to engineers,
managers, government officials, and financial ihwess Moreover, the quantity/price
combinations available to generators are largeadtated by priority/cost merit rules and
other rationing mechanisms, that greatly reduceaganal discretion. Thus, the extent
of asymmetric information between stakeholdersrabably reduced in the electricity
industry as compared with other industries. Angctlcal engineer can quite easy
discover whether a plant is well managed or notndde for a well motivated public
sector management, and a benevolent governmemp#sibility for the former to earn
rents based on a principal-agent mechanism shatldenexaggerated.

Second, public sector managers can collude witityahakers and trade unions
to allow for labour hoarding, golden plating of mis, and distributing rents. The extent
of such behaviours is however rather easy to bectit, and a government that is under

hard budget constraint, or that is exposed to isgrudver corruption because of the
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democratic system of check and balances, will ieffeom allowing too much rent-
seeking in a highly technical industry. An example the US, where a substantial
fraction of power generation is controlled by tbedl public sector, and where, under
strong regulation, the differences in productivétse minimal, even if there may be
some political influence in appointing directors.

On the other side, one should not exaggerate the@eety case for private
ownership. Major players are often, after all, &fgms managed by boards of directors
who respond to coalitions of shareholders. Thedath turn, are often quite at arm’s-
length distance from them, as it happens when #reyfinancial investors. Those
investors may well have objectives that cannot lescdbed as outright profit
maximization, for example because they are pengiods looking more for stable
returns than for taking the risks usually assodiatéh innovation. A close scrutiny of
who actually are the ‘private’ owners of the prizat electricity industry may show
that in many cases they do not need to be descabemhgressive profit maximizers.
Thus, the interplay between top executives andesimdalers in the privatized electrical
utilities should be seen with a dose of sober seslinot with first-year textbook
microeconomics.

Moreover, when we focus on price performance, tile of ownership in the
electricity industry is even less clear cut tham tlew paradigm would imply. Basically,
consumers pay a price that can be broken downnongber of components: indirect
taxes, retailing margins, costs for transmissiod drstribution, costs for generation.
Clearly, indirect taxes have nothing to do with tteer components, because they are
decided by governments. If generators optimize dkerenergy mix, generation costs
are largely dominated by the prices of inputs dredtéchnical efficiency of plants. The
picture here is much messy than one would expecaulse indeed the mix of energy
sources available is the result of a number ofcgdliecisions, most of them external to
the owner of the generating plant. Examples atg, ithat rejected after a referendum to
build nuclear power plants, or the existence ofglibs to some kind of energy sources
in Germany, or the complex licensing of importsgais from Russia, or the nuclear
national strategy in France, etc).

Eventually, the overall mark-up over costs undewgbe ownership is not

necessarily lower than under public ownership. dwerall mark-up over costs depends
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probably more upon the interplay of regulation aodhpetition, than upon ownership
per se. Standard public economics theory wouldtsatythe mark-up over costs should
be rather lower under public than under private enship, if regulation or competition
do not perfectly substitute for long-run marginaktpricing rules in the public sector
(if these rules where more or less applied befeferm) again after controlling for
technological constraints.

Actually, our empirical finding seem consistent twithe latter interpretation,
because they show that, at least for the courdndshe years we have considered, both
objective data on prices and consumers perceptiomgerge in predicting lower prices
under public ownership, or neutrality of ownersbipprices.

Thus, is there something going wrong with the mef? This is difficult to say
without a detailed analysis, but we suggest twongtas that may question the
universal validity of the new paradigm.

There is some evidence that the general case foungting was too strong.
First, when regulators allowed to do so, electtitities quickly tried to re-integrate
vertically, and the resulting combinations in soomeintries were more cost-effective
and more resilient to shocks that their competitditsese reinforced the view in the
business that the cost of vertical disintegratioousd be assessed along with its benefit,
and there seem now to be a shift of opinions agawsership separation of networks
from generation. According to Glachant and Levezp@5 (p.10):

“ The industrial reference model for electricityfaens completely changed
between 1995 and 2001. It has shifted from a peafar for structures that are vertically
disintegrated between generation, trading, and saldinal consumers toward a
preference for vertical reintegration. Bankers dmhnciers have finally joined
companies with stockholders and managers and abextlinat vertical integration is the
best protection against volatility and the cyclioature of markets. Nowadays, most
national and European energy markets involve fitmas are vertically integrated.”

If this view prevails, and at the same time hortabmergers and acquisitions
processes go ahead as we can observe since sgearal in the EU, clearly the
foundations of the reform paradigm is even morestjoeed. Competition by and large
should happen only by regulating third party act¢esafrastructures owned by some of

the players. It it is not self evident that it i®ma difficult to achieve this if the owner is
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a private firm, than with a public one. Under a TRime a private unbundled or re-
bundled company should constrain its generatiomaapto allow for a competitor to
use its infrastructure. One may think that it wobkl much easier to do with a public
owned, vertically integratedyut non monopolisticpublic sector firm, operating under
strict incentive regulation, and with clear puldervice obligations.

This bring us to the last issue, some policy ingilans of our findings. If the
overarching goal of the European Commission iditoudate the creation of an internal
market, that is a wider trade of electricity acrtes EU, the focus should probably shift
from a dubious unique reform paradigm, to be im@eted by each country, to a more
substantive EU-wide energy policy initiative. Thaet concern should not be whether
EDF is publicly owned, or if it is full unbundledut whether the French consumers
(and firms) can buy electricity from competitorsicluding from those generating
electricity abroad, if the latter are ready to dypipat tariffs lower than to EDF.

The constraints that prevent this fundamental coesuprotection mechanism
from electricity monopoly power in the EU, are tethwith lack of physical investment
in trans-European energy networks (the TEN-E), mndstablishing the rules of the
game and the institutional arrangements for allgwmernational trade of electricity, at
least at regional level as in the Nordic examplgerAall, the true success story of the
European project since the 1960s, lies in openiogldrs to trade, not in dictating
detailed market structures deemed to be the mbsiteat and competitive. Let us open
the border to electricity trade, and we shall teea which are the best industry patterns
(not necessarily the same in Greece and Swedeneveoyy The fact that in our
empirical models imports do not concur to loweripgces is probably additional
evidence that currently interconnection and trade aiten a residual mechanism for
most countries, capturing only marginal demand Wwigher willingness-to-pay.

Ironically, for the time being, a strong policy mpt in favour of international
trade of electricity may imply that in an integrtieuropean market, some state-owned,
perhaps vertically integrated, companies will berencompetitive than some national
privately-owned ones, currently de facto protectbg the lack of physical
interconnections, incomplete institutional arrangats for trade or by other forms of
sheltering regulations. It is sufficient to lookttee dispersion of electricity tariffs in the

EU to understand that, after all, the key poligpstorward should be to the opening of
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national systems, whatever they are, to the chgdleri competition from abroad. There
is no point in reshuffling ownership structures asttler aspects of the industry in a
mainly domestic perspective, seeking for structuraformity. If the overarching goal
is to offer the consumers the best quality andepotservice in an integrated Europe,
international market opening seems to be by faremionportant than imposing
privatization, unbundling and domestic liberalipatiwhen those reforms do not deliver
the most socially efficient outcomes given the d¢ouspecific features.

The neutrality of the founding fathers of the Ewap project as regard public
ownership was wise, because the ownership struofugssential services in any society
is probably more about the desired balance of ananand political powers than about
efficiency and competition. Economists sometimeadtdo misunderstand what
ownership actually is, because are inclined to yagplery simplified model of the
incentives it provides, and to disregard politicedcial and subtle legal aspects of
property rights. The balance of public and privateperty rights should be left to
governments and citizens to consider and to dewilen the relative merits in terms of
productive efficiency or of market behaviour areentain, or limited. If municipalities
wants to produce their power in Nordic countries,Foance to centrally manage its
nuclear industry, this is something that should ®guestioned by the EC or by other
international organizations. Moreover, unbundlingtwork industries under certain
circumstances can work, in other cases it may beastly. Liberalization on a national
basis may be less useful than expected if the dimpsoducers, whatever their
ownership, are sheltered by international competitHowever, a European consumer,
or a representative body acting on his behalf, lshdoe¢ given the right and the
opportunity to buy electricity from whoever offeitsto the lowest prices, for a given
quality, and under secure long term supply arramyes) in a sustainable environment.
Thus an integrated EU energy strategy, with itemives and disincentive mechanisms,

should replace the obsession with dictating a amifmdustry reform paradigm.
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Appendix A: data sources and definitions

Regulatory variables

REGREF, OECD dataset. ConwayNarwletti (2006)

Eurobaromter data

Eurobarometer (2006)

U.S. dollar exchange rate

Source: Exchange ratébetd).S. dollar (USEXRMEI
were taken from the OECD Main Economic Indicators,
with the following exceptions. IEA(2006)

Consumer Price Index

Base period: 2000=100
Source: The consumer price index (CPI) data wetenta
from the OECD Main Economic Indicators. IEA(2006)

Household Electricity Price (US$/unit)

Taxes, in aadl currency per physical unit, submitted to
the IEA Secretariat by Administrations have been
expressed in US$/unit using the Exchange ratasstdJtS.
dollar from the OECD Main Economic Indicatofs.
IEA(2006)

Household Electricity Tax (US$/unit)

Taxes, in natiooarrency per physical unit, submitted|to
the IEA Secretariat by Administrations have been
expressed in US$/unit using the Exchange ratesstdJtS.
dollar from the OECD Main Economic Indicators.
IEA(2006)

Distribution Losses

All losses due to transport and distribution ofceieal
energy and heat. For electricity, losses in tramséos
which are not considered as integral parts of tbeep
plants are also included. IEA(2006)

Electricity imports

Amounts of electricity are considered imported xpated
when they have crossed the national territorialniolamies
of the country. If electricity is “wheeled” or traited
through a country, the amount is shown as bothgooit
and an export. The countries of origin for importsljp
destination for exports are neighbouring countifiesn
which the electricity has been received (importsdl &
which it has been sent (exports). Physical quastitireg
usually given. IEA(2006)

Residential consumption

=

Consumption by all hougihol Households wit
employed persons, a small part of the total Resiale
Sector, are included. This sector covers ISIC Dimis95.
(NACE Division 95). IEA(2006)

=)

Source Hydroelectric (GWh/T))

Potential and kine#mergy of water converted into
electricity in hydroelectric plants. Pumped storaigs
included. IEA(2006)

Source Combustible fuel (GWh/T))

Refers to fuelatthre capable of igniting or burning, i.e.
reacting with oxygen to produce a significant risg
temperature. They are combusted directly for |the
production of electricity and/or heat. IEA(2006)

Cost Gas (US$/TOE)

Gross calorific value basis famda US dollars/10MY
kcal. Net calorific value basis for data in US ddltoe
IEA(2006)

Cost Coal and cost combustible 0il(US$/TOE)

Heavigh(hsulphur) fuel oil and steam coal prices [for
electricity generation in US dollars/t, natural gaies for
electricity generation in US dollars/1077 kcal. I2806)
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Appendix B: extended tables of Section 5

This appendix shows the tables 6 and 7, whereicaeefts for individual characteristics
and macro-economic variables are also reportedddiition to what has been discussed
in Section 5, Table B1 shows that satisfaction wpitite is less likely the older is the
respondent and for unemployed people. More educpésgle and house persons,
managers and students are more likely to be satisfith prices than self-employed.
There is no difference in price satisfaction betwe®rried an single respondents, while
people with political views closer to the centradeo be less dissatisfied than people
voting for the extremes.

Table B2 shows instead that individual charactessire able to explain a very
limited amount of probability of satisfaction wighectricity service quality.
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Electricity:  Electricity: Electricity:
Price Satisfaction Price Price Price
Regulation variables (A) (B) (©)
Public Ownership: Ele 0.028*** 0.013** 0.031***
Vertical Intergration: Ele 0.015*** 0.015*** 0.018*
Entry Regulation: Ele 0.013** 0.043*** 0.022***
Price variables
Price (nat.curr. per Wh. log) -0.588***
Price first difference (nat.curr. per Wh. log) 0.000
Year dummies
year 2002 -0.063***  0.078*** 0.011
year 2004 0.076*** 0.161*** 0.136***
Individual characteristics
female -0.014* -0.012 -0.012
age -0.005***  -0.005***  -0.005***
age squared 0.000*** 0.000*** 0.000***
single 0,005 0.004 0.004
separated/divorced/widowed -0,012 -0.013 -0.012
age when finished education 0.010*** 0.010*** 0.010
(age when finished education) squared -0.000*** 000***  -0.000***
manager 0.043*** 0.041*** 0.042***
other white collar 0,015 0.012 0.012
manual worker 0,009 0.009 0.009
house person 0.036** 0.034** 0.035**
unemployed -0.032* -0.034* -0.034*
retired 0,02 0.020 0.020
Student 0.181*** 0.187*** 0.185***
political views: center 0.019** 0.019** 0.019**
political views: right -0,004 -0.004 -0.003
political views: d/k or n.a. -0,007 -0.007 -0.006
respondent's cooperation: average/bad -0.048*** 04@**  -0.049***
Macroeconomic controls
Population Density 0.015*** 0.002 0.010***
GDP growth rate -0.030***  0.002 -0.015*
GDP, per capita -0.003** -0.004** -0.004*
employment growth rate (-1) 0,006 -0.021***  0.001
Gini -0,008 0.017*** -0.002
Country fixed-effects
Belgium -0.609***
Denmark 0.391*** 0.392*** 0.387***
Germany -0.318***  (0.231*** -0.322%**
Greece 0.377*** -0.375 0.360**
Italy 0,023 0.114 -0.199
Spain 0.394*** 0.309 0.395***
France 0.412%** 0.245 0.404***
Ireland 0.387*** 0.344 0.388***
Netherlands -0.595***  0.068 -0.593***
Portugal 0.381*** -0.010 0.350*
Finland 0.385*** 0.338 0.386**
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Sweden 0.387***

Austria 0.390*** 0.363** 0.390***
Observations 40597 36007 36007
Pseudo-R2 0,07 0.074 0.073
Log-Likelihood -25127766 -22219 -22239

Robust p values in brackets. * significant at 10%significant at 5%; *** significant at 1%

Note: Omitted variables are: male, couple/marrsetf-employed, political views left, country UK
Table B1l: Average partial effects of probability obnsumers’ satisfaction with
electricity price.
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Electricity:  Electricity:  Electricity:
Quality satisfaction Quality Quality Quality
Regulation variables (A) (B) (©
Public Ownership: Ele 0.019*** 0.025** 0.011
Vertical Intergration: Ele 0.008 0.007 0.000
Entry Regulation: Ele 0.021* 0.013* 0.022*
Price variables
Price (nat.curr. per Wh. log) 0.125
Price first difference (nat.curr. per Wh. log) 0200}
Year dummies
year 2002 0.026 0.009 0.018
year 2004 0.036 0.029 0.020
Individual characteristics
female -0.003 -0.002 -0.002
age -0.001 -0.001 -0.001
age squared 0.000 0.000 0.000
single -0.015 -0.016 -0.016
separated/divorced/widowed -0.009 -0.009 -0.009
age when finished education 0.001 0.001 0.001
(age when finished education) squared 0.000 0.000 .0000
manager 0.011 0.010 0.010
other white collar -0.021 -0.024 -0.024
manual worker -0.018 -0.018 -0.018
house person 0.000 -0.001 -0.001
unemployed -0.032 -0.032 -0.032
retired 0.005 0.006 0.006
student 0.027 0.024 0.026
political views: center 0.009 0.009 0.009
political views: right 0.025 0.027 0.027*
political views: d/k or n.a.
PoliticsLR==4 -0.019 -0.018 -0.018
respondent's cooperation: average/bad -0.016 -0.015 -0.015
Macroeconomic controls
Population Density 0.001 0.005* 0.003
GDP growth rate 0.006 0.004 0.011
GDP, per capita -0.008* -0.009* -0.011*
employment growth rate (-1) -0.001 0.009 0.001
Gini 0.002 -0.008 -0.003
Country fixed-effects
Belgium -0.176
Denmark 0.343 -0.219 0.500*
Germany -0.217* -0.354***  -0.208**
Greece -0.334 -0.084 -0.232
Italy -0.348** -0.396***  -0.293
Spain -0.217 0.060 -0.017
France -0.115 0.131 0.167
Ireland 0.347 0.604** 0.582*
Netherlands -0.202 -0.351***  -0.337***
Portugal -0.367**  -0.311 -0.328*
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Finland 0.189 0.590 0.502

Sweden 0.365

Austria 0.273 0.457 0.484
Observations 41554 36844 36844
Pseudo-R2 0.076 0.074 0.074
Log-Likelihood -25131 -22158 -22162

Robust p values in brackets. * significant at 10%significant at 5%; *** significant at 1%

Note: Omitted variables are: male, couple/marrsetf-employed, political views left, country UK
Table B2: Average partial effects of probability obnsumers’ satisfaction with
electricity service quality.

Appendix C: Some tables about the extent of regulein around EU-15

Country Ownership* Third party access to tiegree of  vertical
transmission grid integration

1975 2004 1975 2004 1975 2004
Austria Mostly public Mixed No TPA Regulated TPA Igtated Mixed
Belgium Mostly private Mostly private No TPA ReguddtTPA Integrated Unbundled
Denmark Mostly public Mixed No TPA Regulated TPA bpteted  Unbundled
Finland Mostly public Mixed No TPA Regulated TPA Mike Mixed
France Public Public No TPA Regulated TPA Integratddixed
Germany Mostly public Mixed No TPA Negotiated TPA Xdd Mixed
Greece Public Public No TPA Regulated TPA Integratddixed
Ireland Public Public No TPA Regulated TPA Integratedixed
Italy Public Mixed No TPA Regulated TPA Integrated Hundled
Luxembourg Private Private No TPA Regulated TPA Irdegt  Integrated
Netherland Mostly Public Mixed No TPA Regulated TPA ixitl Mixed
Portugal Public Mixed No TPA Regulated TPA Integratedixed
Spain Mixed Mostly private No TPA Regulated TPA Imggd Unbundled
Sweden Mostly public Mixed No TPA Regulated TPA Imeggd Unbundled
UK Public Private No TPA Regulated TPA Integ_;rated Umdtied
Note:

* Ownership classification is based on the estinwdtthe public share in the revenue of the ingudthe categories are
the following: Public (more than 85%); Mostly Publi70-85%); Mixed (30-70%); Mostly Private (15-30%4%ivate
(less than 15%).

Sources:

D. Levi Faur, “The politics of liberalization: priviaation and regulation for competition in Europe’sdalatin
America’s telecoms and electricity industries”, &uean Journal of Political Research, Vol. 42, @-740, 2003; R. J.
Serralles, “Electric restructuring in the Europeariddnintegration, subsidiarity and the challengenafmonization”,
Energy Policy, vol. 34, 2452-2551, 2006; Conway, a@d G. Nicoletti, "Product Market Regulation in non
manufacturing sectors in OECD countries: measurearahhighlights”, OECD Economics Department Workiagét,
2006.

Table C1: The EU 15 electricity sector: organizataf the industry before and after

liberalization
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Source Mix (% over internal production)

Country Internal Total External Combustible Nuclear Hydro Others

Production Consumption Balance Fuels

(GWh) (GWh) (%)
Austria 64142 67223 -4.5 94.2 3.8 0.09 1.85
Belgium 85441 93218 -8.3 42.6 55.4 1.9 0.1
Denmark 40463 37591 7.6 83.6 - 0.06 16.2
Finland 85817 90687 -5.3 55.8 26.4 175 0.13
France 572241 510201 12.1 10.1 78.3 11.4 0.2
Germany 606636 604015 04 63.7 275 4.5 4.3
Greece 59344 62164 -4.5 89.3 - 8.7 2
Ireland 25569 27143 -5.7 93.5 - 3.8 2.7
Italy 303322 348957 -13 81.1 - 16.4 2.5
Luxembourg 4136 7510 -44.9 78.2 - 20.7 0.1
Netherland 100736 116953 -13.8 94.2 3.7 0.1 2
Portugal 45105 51586 -12.5 75.5 - 22.4 2.1
Spain 279953 276925 1 59 22 12 6
Sweden 151727 149263 14 8.7 51 39.6 0.7
UK 395305 402795 -1.8 77.3 20.2 1.9 0.6

Notes External balance = [(Internal Production — Totahsumption)] / Total Consumption. Others includeotbermal,
solar, wind and other renewables

Source Eurostat, 2006

Table C2: The EU 15 electricity sector: producticonsumption, balance and source

mix 2004

Country 1999 2000 2001 2002 2003 2004 2005
Austria 214 32.6 34.4 - - - -
Belgium 92.3 91.1 92.6 93.4 92.0 87.7 85.0
Denmark 40.0 36.0 36.0 32.0 41.0 36.0 33.0
Finland 26.0 23.3 23.0 24.0 27.0 26.0 23.0
France 93.8 90.2 90.0 90.0 89.5 90.2 89.1
Germany 28.1 34.0 29.0 28.0 32.0 - -
Greece 98.0 97.0 98.0 100.0 100.0 97.0 97.0
Ireland 97.0 97.0 96.6 88.0 85.0 83.0 71.0
Italy 711 46.7 45.0 45.0 46.3 43.4 38.6
Luxembourg - - - - 80.9 80.9 -
Netherland - - - - - - -
Portugal 57.8 58.5 61.5 61.5 61.5 55.8 53.9
Spain 51.8 42.4 43.8 41.2 39.1 36.0 35.0
Sweden 52.8 49.5 48.5 49.0 46.0 47.0 47.0
UK 21.0 20.6 22.9 21.0 21.6 20.1 20.5

Source: Eurostat, 2006
Table C3: The EU 15 electricity sector: market shafrthe largest electricity generator
1999-2005
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Wholesale Market

Retail Market

Transmission

Distribution

Country Year Number  ofNumber of Total Number  Number of Number of
companies companies number of of transmission distribution
representing with at suppliers suppliers companies companies
at least 95%least 5 % with
of the netshare of market
electricity national share over
g_jeneration generation 5%

Austria 1999 55 6 175 6 3 -

2000 54 5 170 7 3 150
2001 46 5 153 7 3 155
2002 - - - - 3 155
2003 34 7 160 - 3 139
2004 39 5 125 5 3 133
Belgium 1999 2 1 - - - -
2000 2 2 34 3 1 50-70
2001 2 2 36 4 1 33
2002 - - - - 1 33
2003 2 2 45 2 1 28
2004 3 2 48 3 1 26
Denmark 1999 559 2 95 3 - -
2000 826 3 83 3 2 80
2001 117 2 67 1 2 77
2002 - - - - 2 77
2003 16 2 113 5 2 130
2004 42 2 76 - 2 120
Finland 1999 38 4 - - - -
2000 38 4 >100 3 1 107
2001 39 4 >100 3 1 100
2002 - - - - 1 100
2003 25 4 >100 3 1 95
2004 29 5 >100 3 1 91
France 1999 2 1 178 1 - -
2000 3 1 174 1 1 171
2001 3 1 174 1 1 172
2002 - - - - 1 172
2003 4 1 166 1 1 166
2004 4 1 166 1 1 161
Germany 1999 70 4 1200 3 - -
2000 70 4 1200 3 4 900
2001 70 4 1100 3 4 880
2002 - - - - 4 880
2003 60 4 940 4 4 930
2004 - 5 940 4 4 950
Greece 1999 1 1 1 1 - -
2000 1 1 1 1 1 1
2001 1 1 1 1 1 1
2002 - - - - 1 1
2003 1 1 5 1 1 1
2004 1 1 4 1 1 1
Ireland 1999 1 1 - 1 - -
2000 1 1 6 1 1 1
2001 1 1 8 2 1 1
2002 - - - - 1 1
2003 5 3 6 4 1 1
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2004 3 2 8 4 1 1
Italy 1999 9 2 - - - -
2000 62 4 194 2 1 171
2001 1260 4 193 2 1 219
2002 - - - - 1 219
2003 79 4 390 3 1 178
2004 83 5 400 6 1 173
Luxembourg 1999 - - 2 2 - -
2000 - - 2 2 - -
2001 - - 12 2 2 15
2002 - - - - 2 15
2003 9 1 11 3 2 11
2004 9 1 11 3 2 10
Netherland 1999 83 4 - 7 - -
2000 11 6 33 7 1 18
2001 75 4 29 3 1 18
2002 - - - - 1 18
2003 87 4 42 3 1 20
2004 53 4 34 3 1 12
Portugal 1999 3 3 - - - -
2000 3 3 13 1 1 1
2001 3 3 13 1 1 3
2002 - - - - 1 3
2003 36 3 5 1 1 1
2004 46 3 9 1 1 1
Spain 1999 4 4 - 3 - -
2000 4 4 150 3 1 About 400
2001 4 4 488 4 1 297
2002 - - - - 1 297
2003 5 4 375 6 1 299
2004 5 4 315 3 1 313
Sweden 1999 38 3 165 3 - -
2000 7 3 165 3 1 204
2001 7 3 127 3 1 248
2002 - - - - 1 248
2003 7 3 127 3 1 180
2004 14 3 130 3 1 184
UK 1999 18 6 29 9 - -
2000 32 8 22 8 4 15
2001 34 6 19 8 4 15
2002 - - - - 4 15
2003 22 6 24 7 4 15
2004 20 7 32 7 4 15

Source: Eurostat, 2006

Table C4: The EU 15 electricity sector: marketinee 1999-2004
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