MASTER THESIS

Energy Markets’ Liberalization in Greece:

Dynamics in the domestic energy markets and the barriers that delay the
integration to the single EU market

by
Asteroula Michou
(324100)

Supervisor:  Dr. Ronald Huisman

MSc in Economics and Business - Financial Economics

Erasmus University of Rotterdam



EXECUTIVE SUMMARY

The Electricity and Gas Directives issued by theokaan Commission have set the objective
of integrating the regional Member States into rgle market, in order to ensure energy
efficiency, security of supply and competitivene§€xeece has been driving efforts for
liberalizing its national electricity and gas maskeopening them to competition. Although
since July 2007, officially all eligible customecan choose their electricity supplier, the
actual market opening is limited. The natural gag@ is an emergent market, and the focus
is on developing the infrastructure and facilitgtits penetration in the urban regions, before
even considering real liberalization.

The objective of this study is to indicate the dastthat influence the restructuring of
Greece’s energy markets and its market structuyeex@mining the way which the EU’s
Directives are implemented in the country’s ledisla assessing the obstacles that impede
competition and addressing security of supply isstle strong points and the challenges of
the domestic energy markets are presented. Foredearch question to be answered, the
initial conceptual model is formed, based on litera review and European Commission and
national documents. Subsequently, data is collefrted interviews with the key players of
the Greek energy setting, mainly with the incumhmmpanies, the operators of the networks
and the regulatory authorities. The additional ehsvthat impact the status quo of the
electricity and natural gas markets through theseyfethe interviewees shape the advanced
conceptual model.

After analyzing and comparing the findings, the graponcludes that the deregulation of the
conventional energy markets lags behind. The domestrkets remain rigidly national, with

energy monopolies and limited new participants.
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1. INTRODUCTION

The environmental deterioration and the energycumsty are two of the most crucial issues
that countries worldwide face today. Policies thasist in tackling the climate change and
securing the energy supply are the focus of theomat energy strategies around the globe.
Since 90s, the energy markets’ liberalization isspad in both sides of the Atlantic. In

Europe, with the exemption of Spain, energy udifitivere primarily state-owned, having

concentrated market power over expanded regionsreals in USA the energy utilities were

private monopolies, licensed and excessively regdldy the state. Seen as a natural
monopoly, the energy sector was in the core obnatipolitics in both continents, and it was

considered too important to be left to market feraad competition. By then the mechanisms
of political influenceand regulatiorwere considered as adequate for ensuring efficiancly

low prices.

Within Europe, the two countries that served asagigms for the energy markets’
transformation were the UK and Norway. UK havingassed from the 80s the neoliberal
economic thought was the first OECD country to dalate its power market, reaching full
liberalization in 1999. Norway, following a differe way, without privatizing the national
energy utilities, integrated the Nordic market inib@ financial market of the ‘Nord pool’,

constituting the first multi-national power market.

The European Union, with the objective of uniting EBJ Members to a single integrated
market, aligns the practices of the Member Statesmitds the common goal through the
issuance of Electricity and Natural Gas Directiv@seece accordingly has been transposing
the European mandates to its national framewortegigating the domestic electricity and
natural gas markets. Unbundling the activitieshaf incumbent public company, along with
setting competition conditions for new players’rgntontributes to the liberalization of the
national electricity market. The country’s strategpal to serve as a natural gas hub in the
southeastern Europe is pursued by developing tipelipe and liquefied natural gas

infrastructure, and providing a level playing fidt all interested parties.

According to the EU’s Directives, the European ggemarket formally would be free to

competition since July 1, 2007. Although the Eump&ommission provides the overall
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framework, the structural differences and the miamegime of the individual Member
countries determine the practical implementationtled Directives. Most EU countries’
energy markets remain national and the competdingle European market has not been yet
established. Greece has taken slow but regulas stepiberalizing and deregulating the
national electricity and gas markets. As far asdleetricity is concerned, the Public Power
Corporation (PPC) is still a vertically-integratedmpany, owning the transmission and
distribution networks and being the exclusive sigsplor customers. The operation of the
transmission grids has been granted to the Hell@némsmission System Operator, and
further unbundling plans include assigning the afpjen of the distribution channels to a
distinct entity. On the other hand, natural gas imémlly introduced in the domestic market
in 1996, and the opening of the market is stiliténinfancy. Public Gas Corporation (DEPA)
is a partially state monopoly, controlling the imfsoand supplying large consumers.
According to the EU-required restructuring prineggl DEPA has proceeded in legal
separation of its activities. The Hellenic Gas Brarssion System Operator (DESFA) is
responsible for managing and expanding the highsure network, while the regional supply
companies (EPAS) are responsible for the low-prespipelines and the distribution to low

consumption customers.

1.1 PROBLEM DEFINITION AND RESEARCH QUESTION

The emphasis of this paper is put on the conveatienergy markets of Greece, and the focus

is on answering the following hypothesis:

The barriers that prevent Greek energy markets framtegrating to the EU single market

are such that timely liberalization can be achieved

In order to answer the research hypothesis theviiallg will be analyzed:
* The implementation of EU directives into the coyistregulation
» The obstacles that hinder the market integratiosadece to the integral European

market

* The steps that will promote Greece to a regionatgnhub
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1.2 SCOPE

In the light of the EU Commission’s provisions ttee individual Member States, the status
guo of Greek energy market is being addressed, ecoimg the deregulation and the

legislative framework. This paper discusses thegnsector reforms that have already taken
place in Greece’s electricity and gas marketsy #fie Directives were issued by the European

Commission.

The focus of this qualitative study is around tve poles of the domestic liberalization: the
European Union, which is the prompter of the dewelents in the EU-wide energy
landscape, and the key stakeholders of the Gremdtrieity and natural gas markets. Both
sides have been explored, in order to gain a ohgew of the situation and the future
developments. The research concentrates on thep&amdEnergy Policy and the legislation
that supports the objectives of competitive, se@mé sustainable energy for all European
citizens. The European approach on energy issueiteis mainly the literature parts of the
study, whereas the results of the research areedefiom the For the better understanding of
the status quo of the conventional energy markatsd, due to proximity reasons, entities
active in the Greek setting where contacted. Asithin players are entities in which the State
actively participates, and private companies hauddd presence, the focus of the research is
on the public, semi-public and recently privatipadticipants. They are considered as having
the most practical affinity with the energy sectord being able to display concrete and

insightful views.

1.3OVERVIEW OF THE MASTER THESIS

In the following section(Chapter 2) the theoretical context of the restructuring dhd
liberalization process is presented, focusing terdiure that is related to deregulation and
unbundling issues. Next, the European impetustisdaced, and the measures suggested by
the EU’s legislative packages are analyzed. Theenusituation in European electricity and
gas markets is assessed, in the light of the s@ooiiry conducted for the energy sector.
Subsequently the situation in Greece is analyzegecg’s position in the geopolitical

landscape is being assessed, while the main playeitee domestic energy landscape are
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presented. The electricity and gas infrastructgrarialyzed, in order to gain better insight
about the individualities Greece faces, as the tgwserves as a corridor from the East to the
West. The section concludes, by presenting theemeghtation of EU mandates to the Greek

regulatory.

In Chapter 3 the methodology that covers this study is preskrand the initial conceptual
framework is introduced. The strengths and the éning factors that prevent the country
from realizing its full potential in the energy rkat liberalization are displayed, and the

sample subject to interview is described.

Chapter 4represents the data description, amtitoduces the players that are active in the
electricity and natural gas sectors, and from whegresentatives accepted the proposal for
interview. In two distinct chapters, one for eachrket, insight is offered for the specific role

these key organizations play in the respective stark

Chapter 5includes theghorough analysis conducted for the Greek energkets In order to

illuminate the domestic electricity and gas markdtwough exploratory research, the
information gathered during the open-ended meetigsanalyzed, concerning the
developments in the fields of regulation, marketcure and security of supply. Through the

view of the interviewees country-specific challesgee addressed as well.

In Chapter 6,the advanced conceptual models for the two makketsaddressed. The initial
conceptual models are complemented by the dataysamahnd the findings during the
interviews, and the factors that have not been imeed in the existing literature are

demonstrated.

Finally, in Chapter 7 the conclusions of this study are presented. Juggestions of the

interviewees concerning the next steps of the uetring process are discussed, and the
research question is being addressed. The papeludes with the assessment of the validity
of the hypothesis, and thus whether timely libeedlon for the domestic energy markets can

be achieved.
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2. THEORETICAL BACKGROUND

2.1 REFORMSIN THE ENERGY SECTOR

The energy industry displays some unique featw@spared to other public utility services
(telecommunications, airlines, railroads). Eledtyics a commodity that cannot be stockpiled,
and keeping capacity reserves is necessary in twdgrarantee that spare capacity will meet
the altering load. Supply should be meeting densrelery time node, as demand levels are
seasonal and also changing within a single daya pioduct, electricity is homogenous, since
without depending on the producer has the samety@i@htures. Electricity does not have a
close substitute and the outage cost is enormaukdceconomy, for the public health and the
national security.

In the electricity industry, the power utilities earcapital-intensive entities. Before the
liberalization process, they were vertically-integd companies constituting of the
generation, transmission, distribution and retag@y divisions. End-users paid one bundled

price, which was not distinguished to each of theva provided services.

Gas itself has limited capacity to be stored. rasmsported through pipelines, where specific
pressure needs to be kept constant, in order esrd-us extract gas from the network.
Alternative to pipeline gas is the liquefied natgas (LNG), a cost-effective form of natural
gas, transported with sea containers and tankensegions without pipeline infrastructure.
Reaching the liquefaction station, it is regasifeett distributed through the networks. The
natural gas sector consists of the import or prodogcthe transportation and the supply
segments. Europe mainly imports natural gas, tHrqugelines from Russia and countries in

the Caspian Sea region, and liquefied natural Igd&] from Algeria.

Deregulation imposes that new entrants can gaiesadan the energy generation marketplace
(liberalization), while the vertically integratecaihsmission and distribution companies should
unbundle (restructuring). Subject to market refara the production and retail segments:
unhampered entrance to new players in the generanhd supply field should be provided,

along with non-discriminatory access to the trassion networks. The goal is consumers to
have the choice of switching suppliers at no désttering competition to the energy market

is a process that in the long-term will provide &i#s to all stakeholders. The end-users will
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appreciate low prices, and efficiency in the enargykets will be realized, as the generation

capacity will reach the optimal level.

Reforms are targeted in the regulatory field ad,vilorder competition, through unbundling
to be complementedRe-regulatiori - as it is often mentioned in the literature-regjuired
for operation of the transmission and distributignds, since by nature are natural
monopolies and the liberalization process mustrbenéd around this distinctiveness. The
substantial infrastructure investment requires tosts to be recovered; otherwise the
unbundled transmission companies will be on a filr@ncial position, still having to repay
their debts. Restructuring will ensure that new kaaplayers will not be in an inferior
position compared to incumbent companies. Accordmghe European Directive, each
Member State can choose whether to haregalatedthird party access, orreegotiatedone,
although the regulated system is considered as tremsparent and thus is promoted. In the
regulated regime, customers can have access tentrssion and distribution networks, ‘on
the basis of published tariffs’ (EU, Directive 9B/EC, Article 17.4), while under a

negotiated system, the tariffs are settled betweemgenerator and the supplier.

2.2 ENERGY POLICY OF EU

The cornerstone of the Energy Policy of EU as dtateits Treaties and Directives is the
establishment of a single integrated market. Thermal market will conceptualize the
objective of “an area without internal frontierswhich the free movement of goods, persons,

services and capital is ensure&U Single Europe Act Luxembourg, 2/1987)

When full integration is implemented and the pamepean energy market is established,
customers in the EU Member States will have divetseices and experience competitive
energy prices. The role of the European energy emimep will be strengthened in the global
setting, having substantial bargain power. The ecapon of the national states will be
increased and since EU Member States heavily ralyib and natural gas imports, the
dependence on external sources will be limited.

The first Electricity and Gas Directives were is$sue 1996 and 1998 respectively, laying the
foundations for the unbundling of the competitivxters of the energy industry from the

networks (Directive 96/92/EC concerning the comnrafes for the internal market in
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electricity, and Directive 98/30/EC concerning ttwmmon rules for the internal market in
natural gas). According to their provisions, “sinhidy 2007 all EU consumers, with a few
exceptions, will have the right to choose freelgitrenergy supplier in the European-wide

spectrum”.

According to Electricity Directive 96/92/EC (Prealmb), and the common rules for the
internal market in electricity, €stablishment of the internal market in electriciy

particularly important in order to achieve efficiey in the production, transmission and
distribution of this product, while reinforcing seay of supply and the competitiveness of the

European economy and respecting environmental ptiote”

As clearly stated, the energy policy goals incledeancing efficiency, improving security of
supply, boosting competitiveness, and ensuringrenmiental protection. Efficiency can be
achieved both internally (generation process) attdreally (market efficiency). Companies
that are active in the generation sector will nténto reserve capacity, in order to cope with
unpredicted demand, since subsidiarity and marKatieacy will ensure that customers
reaping the benefits of liberalization will coveetr energy needs. Efficient energy policy is a
prerequisite for the infusion of long-term investiheAdditionally the common operational
framework of the power and gas European-wide maets the platform for investments in

infrastructure.

In a world of energy insecurity, security of suppdy of paramount importance, whether
countries have to face sudden shortages or eneisgscMember States are interdependent
on energy supply, pending highly on gas and oildrtgy both from inside the European
Economic Area (Norway) and outside (mainly AlgefRissia). The single European market
will grease the wheels for European countries temdify the routes of imported energy,
ensuring low costs. Overcapacity will not be neagse order supply to be secure, resulting

in optimization of resources’ use.

According to the Internal Energy Market Communioat(2007),“energy accounts for 80%
of all greenhouse gas (GHG) emissions, being atrabé of climate change and most air
pollution”. Having environmental enhancement aal gapart from the apparent benefits of

tackling climate change, innovation will be motedt and companies will focus on finding
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ways to decrease the use of conventional fosdi fehifting their R&D activities to discover

environmental-friendly solutions.

Increased competitiveness will ensure that endsusell experience low prices, and as
companies will try to acquire competitive advantapey will innovate, invest in alternative
and thus clean energy solutions, measures thatberiefit the whole economy. Economic
growth will be achieved, as inefficient companiedl we replaced by productive and
successful ones. Common regulation rules will emswmansparency, equal access to the
network, and customer protection, substituting egte national regulation. The big
incumbent electricity and gas companies will nottiiee dominant players, new entrants will
be active, third party access will be facilitatadd the utilities sector will promote economic

optimization rather than political goals.

2.3 IMPLEMENTATION OF EU DIRECTIVES IN THE EUROPEAN
NATIONAL MARKETS

Energy industry has proved to be a very complexllgdaying field. After the First

Directives, 96/92/EC and 98/30/EC for electricitydanatural gas respectively, which set the
platform for the creation of the single market, thecond Electricity and Gas Directives
(Directive 2003/54 for electricity and Directive @855 for natural gas) were issued in 2003,
requiring the functional unbundling and suggestihg timetable for the complete market
opening. As the process of integration was slow #mel national markets remained
fragmented, a sector inquiry was launched by theofgan Commission in 2005 with its
findings being published in 2007, in order the legk competition in electricity and gas

markets to be assessed and the slow process ajuiien to EU Member States to be
explained. The challenges and obstacles that prethencoherence in the pan-European
energy market were stated, resulting to the prdpota Third Energy Package, which
contains Directives that should be transposed ¢éondtional legislations by March 2011.
Rules for the common EU electricity and gas mangedyisions for tuning cross-border trade
issues, and the foundation of an Authority for tBeoperation among National Energy

Regulators are included.
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2.3.1 The Second Energy Package

In the electricity field, the directiv@003/54/EC concerning common rules for the internal
market in electricity, repeals the 96/92/EC DireetiAll non-domestic customers should be
open to competition by July 2004 and all custoniwrsluly 2007. The Member States must
assign Transmission and Distribution System Opeaf6SOs, DSOs), which will manage
the networks, provide non-discriminatory accessh® market players and ensure energy
efficiency and security of supply. Being indepertddrom the vertically-integrated
companies, and not participating in any of the cetitipe functions of the electricity
industry, TSOs and DSOs should keep transparentrnaidd accounts for their activities, and
be effectively monitored by the national regulatanthorities, in order distorted incentives to

be avoided.

The Directive 2003/55/EC concerning the common rules for the natural gaskebaand
repealing the 98/30/EC Directive, is the revisedsim of creating the conditions for the
integrated EU-wide market. The rules for fair ang@nsparent competition are set, as the
objective is to grant free access to every supglgmmpany that wants to be active in an EU
Member State, and free choice to customers who twisgwitch their supplier. New market
entrants are granted the right to have equal anediszriminatory access to the high and low
pressure networks and to LNG terminals. The SydBgrarators in the EU Member States
undertake the operation and the further developnmnthe national transmission and
distribution channels, while being responsible $torage capacity and the liquefied natural
gas (LNG) terminals. They are required to havellggmbundled activities from the import
and supply companies. Independent national regylatmdies monitor the practical
application of the laws and assess the level ofpmiition. The establishment of ERGEC, the
European Regulators’ Group for Electricity and Gasg the voluntary participation of the
national regulators align the efforts towards af Member States to reach the common goal
of the single market.

2.3.2 The Sector Inquiry in the Electricity and Gadarkets

According to the sector inquiry, the overall EUusation was deemed as inadequate to
promote the goal of the single internal market.aAsole energy regulator in European-wide

level does not exist, and the various organizatiang advisory role, some Member countries
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have encompassed the EU framework in their natilawed, while others have fallen short of
incorporating the minimum requirements. Nationgulators are not proven to be effective

and for some countries their independence and tbenpetences are questioned.

As far as the competition field is concerned, @icemained rigid in many national markets
in an environment of market concentration, wheeedhtrance of new players was prevented
and the dominant incumbents were favored thougly-term contracts. Transparency was
still missing and the market pricing was unavaialfls a result, cross border competition is

being hindered and the objective of low end-userep cannot be realized.

Furthermore the insufficient unbundling of transsios and distribution networks and the
promotion of national interests rather than devielgpequal access to third party, leads to
distorted incentives, delaying investment decisioninfrastructure. National Transmission
System Operators do not provide the same levaifofmation on public service obligations
to the EU regulatory authorities and confusion txis mechanisms such as congestion

management, dispatch and balancing rules.

Apart from common legislation, in order third paggcess (TPA) to national grids not to be
compromised, common technical standards to fai@litampetition are a prerequisite as well.
The physical connectivity will ensure the developinaf a real physical European power and
gas market. Apart from the existing interlinks, iiddal physical capacity will be required
for a single European network to exist. EU has arlyebudget for bankrolling Trans

European Energy Networks, in order to assist imaest in energy infrastructure.

Energy supply has also an inherent social aspeist.al public service, and for that reason its
transformation from a state-owned, heavily regulagand government subsidized industry, to
a market-oriented one is not simple and withoutddiments. Taking into account the results
from the sector inquiry, in 2007 EU proceeded thied energy market legislative package, in

order to boost the national efforts towards thglsimarket.

2.3.3 The Third Energy Package

As the Member States begun to transpose the Elttives in their national legislation, the
European Commission started publishing annual tepmr their relevant progress. In 2009
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the regional initiatives for fostering competitian electricity market were deemed as
encouraging. Increased trading activity furthernpoted the integrated wholesale market.
Investing in infrastructure projects is expectedatalitate cross-border trade, enhancing the
interconnection capacity, as today the markets ietighly fragmented. In the natural gas
market, increase in the prices was observed ifitsiehalf of 2008, while in most markets
prices are not set by competition principles. Membtates are encouraged to abolish price
regulation, invest in interconnection projects anoimote effective unbundling.

As the existing regulatory framework was considesischot adequate in order EU Member
states to fully reap the benefits of a genuinelynpetitive market, new measures included in
the Third Energy Package were put forward. Esplgdiaé unbundling procedure has proved
to be a burdensome task that needs to be resdolVediwo alternative routes the Member
States can choose are either ownership separafioactwities or introduction of an
independent ‘System Operator’ that is responsilde rhaintaining and developing the
networks and compensates the vertically integra@upany for operating the networks.
Detailed regulation in the second alternative is opficial importance in order non-
discrimination not to exist. The collaboration beem the national regulatory authorities and
Community authorities will ensure the mitigation differences in the national regulations,
enhancing harmonization in the market structureosecrthe different EU countries. The
monitoring of progress will be facilitated as pmiens include altering ERGEC (the
European Regulators Group for Electricity and Giat®) a European Network of Independent

Regulators (ERGEG +), or establishing a new Eunoedhority.

2.4 GREEK ENERGY MARKETS

Greece, being in the south-eastern part of Eursp® special geographical structure, with
wide mountainous areas, parts that are barely itdthkand urban regions heavily
concentrated. Not having physical interconnectianth Central or Western Europe, the
country is connected only to the neighboring cdeatof Albania, Bulgaria and Turkey by

land and to Italy by undersea.
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According to the national electricity policy, comtieg islands to the main network, when it is
technically possible, is a priority. Prices in takectricity wholesale market are set by the
market, as generators and supplies compete in #melawory pool. Prices for the access in
the networks and end-user prices are fixed by thwe,staking into account the advice of
RAE. Electricity prices are considered to be betwé®e lowest among the EU Member
States. Although consumers in non-interconnectgtbme would have to face higher tariffs,
due to increased generation cost in these regadedtricity prices are kept uniform across the
country dispersing the cost burden to all consum@&iscounted prices apply to the
economically weaker part of the population and dagecultural households. When eligible
customers do not have bilateral agreements witterg¢ors, the regulated tariffs of PPC
apply.

In the natural gas sector the grid runs the contaigart of the country from the North up to
the region of Attiki. The entry points are in thee@k-Bulgarian and Greek-Turkish borders
for pipeline gas, and in Revythoussa Island, clwsdttiki, for the liquefied natural gas

(LNG). Wholesale market does not exist, and the tgassportation is conducted through
bilateral contracts. Prices are regulated and gethé supply companies according to the

national regulator’s standards.

The electricity liberalization process was formahitiated from 1999 by the introduction of
Law 2773/99, which was the first law to transpdse $2/96 EU Directive. Additional laws
and ministerial decrees were enacted the next yaar&U-wide developments and domestic
barriers were taken into account. The natural dpesdlization is described in the 3175/2003
and 3428/2005 Laws. EU, taking under considerat@nparticular features of its Member
States, offered to Greece derogation from its Dives, and granted additional time to fully

apply the EU Directives in the national natural gagironment.

The national efforts to abide by the stipulatioristitee EU Directives are presented in the
following chapters. Firstly the main players in thkctricity and gas playing field and
secondly the existing electricity and gas infragee of the country are presented. Finally
national laws and ministerial decrees that implemntie@ EU Directives in the Greek reality

are examined in order a clear view of the domésgslative environment to be gained.

20



2.4.1 The key players in the energy field

In theelectricity setting, the main actors are the incumbent Piwwer Corporation (PPC),
the Hellenic Transmission System Operator (HTS@X, the Regulatory Authority of Energy
(RAE) which provides advisory services to the mgulator, the Environment, Energy and

Climate Change Ministry (previously Ministry of Delepment).

The Public Power Corporation (PPC) is the incumbent electricity company, wigmite

mining activities, and generation power facilitiegd by lignite, natural gas and renewable
means. Having transferred the operation and dewetap of the transmission system to the
Hellenic Transmission System Operator (HTSO), nstahe ownership of the transmission
and distribution grids, and operates the distrdoutchannels. PPC performs the bundled
activities of generation, transmission, distribatend supplying for the end-users in the non-

interconnected islands.

The Héellenic Transmission System Operator (HTSO) is the market operator of the national
transmission system. HTSO provides network acoesstérested parties, ensuring that at
each time node the balance between production amsLlmption is met and the electricity is
provided in a secure and qualitative to the endsusemong its competencies is planning of
the transmission system’s flows, setting the Systéanginal Price (SMP), dispatching load
to the existing production facilities, and clearitige electricity transactions. Additionally it

undertakes purchase and sale contracts when dcisseary for ancillary services, and long
term contracts in order to ensure the unimpededtim of the system and the national
security of supply. Competencies in the operatibthe distribution channels will be granted
to HTSO, according to article 17 of the EU EledtyicDirective 2003/54, while the

distribution license issued by the Ministry of BErmriment, Energy and Climate Change is

anticipated.

The Regulatory Authority for Energy (RAE) is the entity with regulatory competences in
electricity, oil, natural gas, and renewable sosimoarkets. It was established according to the
provisions of Law 2773/99, as an independent aithowith advisory and monitoring
activities. RAE, in the electricity sector, is ifdved in generation licensing procedures,
publishes generation adequacy studies, and ingditlaéeprice charged for the network access.

Additionally it offers opinion for the regulatedipes, ensures the customers’ protection, and
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in cases of law and code violation, can imposesfilB®ing in collaboration with the Hellenic
Competition Commission, regulatory bodies in otkB&t Member States, and international
organizations, RAE coordinates each stakeholdergtion in the energy national setting
towards the complete liberalization. Among its $at@itiatives are the active involvement in
the foundation of Energy Community of South Eastope (ECSEE), and the participation in
the Council of European Energy Regulators (CEER)tAe Regulators' Group for Electricity
and Gas (ERGEC).

The domestic natural gas sector is less developmdpared to electricity, since its

introduction to the Greek market was only in thed@.9The country’s reserves are not
significant, and the imports are mainly from Rudsidowed by liquefied natural gas (LNG)

from Algeria. The storage capacity is short-terrd physical interconnections with the rest of
Europe are under-developed. The key stakeholdershar Public Gas Corporation (DEPA)
with importing and large customers’ supplying ati®s, the System Operator (DESFA)
operating the national network and the Supply cangsa(EPAs) which cover the energy

needs of individual end-users.

The Public Gas Corporation (DEPA) imports the natural gas quantities consumnethe
domestic market, supplies large non-household muste® with annual consumption more than
10 million cubic meters and sells natural gas ® Gas Supply companies. The company’s
objectives are setting Greece as the energy coyndach connects the East to the West, and
dynamically take part in the interconnection infrasture projects in the Southeastern region.
Aiming at securing supply for future demand, threulyersification of the natural gas routes,
DEPA is in cooperation with the Italian company $tufi and the Turkish Botas. Additionally,
intergovernmental agreements have been signed Butbaria, Azerbaijan and Egypt, in
order to strengthen the ties. The Public Gas Catjmor is active also in gas-related
commercial activities, by supplying gas-poweredislels. It has two refueling stations in the

region of Attiki, which are among the largest inr&ue.

The Hellenic Gas Transmission System Operator (DESFA) is the subsidiary company of
the Public Gas Corporation, which has the respditgiland the exclusive right to manage
and develop the National Natural Gas System (NNG®unded in 2007, according to
3428/05 Law, its establishment transposes the Elkcbve’'s requirement for legal

unbundling in the domestic natural gas environmBnoviding regulated third party access
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sets the pricing principles for using the Greekepige network and the LNG terminal
facilities. DESFA is among the founding membershef ‘European Network of Transmission
System Operators for Gas' (ENTSOG). As indicatedthy 3 Energy Package, since
December 2009 DESFA has undertaken the initiativpagticipating in the creation of the

harmonized regulatory framework for third party esxto the Member States’ networks.

The threeGas Supply companies (EPAS) that operate in Greece are in charge ofméaium
and low pressure networks’ maintenance and devedaprAdditionally, they supply with gas
the commercial consumers and households in thendtworks they operate. Having the
bundled functions of a regional Distribution Syst@perator and sole Supplier, according to
the ministerial decree 18887/06.11.2001, they aamtgd rights to provide gas to end-users
for 30 years. Their monopolistic nature allows thiendecide on the prices they charge their
end-users based on the revenue cap methodologyaritie are subject to change every year
depending on the inflation and are bundled withaistinguishing the distribution, supply of
company’s profit segments. EPAs make public thalfuser prices and the regulatory body
has only ex-post competences concerning the poiceation. EPA Attiki is responsible for
the urban center of Athens and the surroundingorsgi EPA Thessaloniki for the urban
region of Thessaloniki in the northern part of Geend EPA of Thessaly for the city
networks of Larissa and Volos in Central Greece.

EPAs’ shares are allocated in a 51% percentagbedGas Distribution Company (EDA),
which is a fully-owned subsidiary of DEPA and iretlemaining 49% to individual investors
who have assumed the management. The 49% of EHW B#&longs to the consortium of
Duke Energy-Shell Gas. The 49% of the market shafdsPA Thessaloniki and Thessaly
belong to the Italian energy company ENI. Underenmational tender process is the
establishment of three new Supply Companies, intr@erGreece, Central Macedonia
(without Thessaloniki) and Eastern Macedonia anchdd

2.4.2 Electricity and Gas Physical Infrastructure

The national electricity grid is comprised of tmeerconnected and non-interconnected parts.

The interconnected system consists of the con@héstritory and some of the biggest islands

in the lonian Sea and the Cyclades complex. Moghefslands, which cover the 20% of the
23



Greek ground, are non-interconnected, having aumoos power stations. The
interconnected system has 11.200 km high-voltagesmission lines, and the medium and
low voltage distribution channels reach 202.000 Hifme country is interconnected with the
four neighboring countries of Italy, Albania, Fonméugoslav Republic of Macedonia and

Bulgaria.

The particular characteristic of the national isfracture is the imbalance between supply
and demand. Most of the electricity generationlitaes are located in the northern part of the
country, whereas demand is mainly in the centrdlsuthern region, where the urban center

of Athens is situated.

On the demand side, distinctions exist among tHerdnt categories of the clients. The big
industrial clients’ electricity consumption is skaluring the weekdays and falls during the
weekend. The small industrial customers have lodeenand, and big variation during the
day. This demand diversification increases the tiagon power of the big clients, which

ensure better prices than smaller clients. In neatuarkets that are characterized by liquidity
and competition environment the big clients hawghér elasticity of demand as they can

more easily switch supplier.

PPC is the biggest Generation and Supply Compartiie@nGreek territory. With installed
capacity of 12.138 MW and according to the lategadPPC has 6.83 million low-voltage
and 718.000 medium and high-voltage customers.

The national natural gas system runs the contihéhtaece, from the north to the central
region of Attiki. The country’s geopolitical positi is of paramount importance, since it
serves as the energy corridor for the Europeantdeantransporting natural gas from Russia,
North Africa and Asia. The national natural gaseress are insignificant and Greece is

heavily dependent on imports mainly from Russia tanal lesser degree from Algeria.

The introduction of natural gas in the domesticrgnenix begun no sooner than 1987-1988
with the establishment of the Public Gas Corporatind the signing of the first agreements
with the main gas exporters, (Russia- Sojuzgazéxquuut Algeria- Sonatrach), followed by
contracts with Turkey. In 1995 DEPA begun the cartdion of the distribution grids in
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Attiki, Thessaloniki, Larisa and Volos and estaidid the Gas Distribution Companies
(EDASs) of Attiki, Thessaloniki and Thessaly.

The national natural gas system consists of then rpgeline that connects Bulgaria to
Athens, the regional high-medium-low pressure jiesl which supply 15 cities in northern
and central Greece, and the liquefied natural gasios in Revythoussa. Additional
infrastructure is included in various areas fordewmetering stations, control and dispatching

services.

The national transmission system has three impmrts The first is situated in Promahonas
at the Greek-Bulgarian borders, and facilitatesrtaeiral gas transmission from Russia. The
second point is in Evros, at the Greek-Turkish bodtransporting natural gas from Asia.
The third is the Revythoussa Liquefied Natural Gasminal located close to the area of
Attiki, and serves as a passageway of LNG from Adgerhe load coming in tankers from

Algeria is liquefied, and is reserved in the twat@oners of the island in order to be further

proceeded and gasified before it enters the ndtrmtwork.
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Figure 1: Evolution of domestic NG market

As natural gas demand is projected to increasearfdllowing years, the need to diversify

natural gas sources is becoming intensive. Thrgerrpgeline projects in the National Gas
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System are under construction or under design, aankiird tank of LNG is planned for

Revythoussa.

The International Turkey-Greece-Italy (ITGI) Natural Gas Pipeline is of major
significance for the South Eastern European regioce it supplies European markets natural
gas from the Caspian Sea and the Middle East. Thkey-Greece part was completed in
2007, enhancing the energy relations between tlwecountries. Its operation, apart from
offering diversification to the natural gas soutcemnders Greece as the energy corridor,
connecting the East to the western European marksisvided that the necessary
infrastructure is developed. The Greece-ltaly kdanector consists of an onshore part
connecting Komotini in northern Greece with the tvasastline of Greece and an undersea
220 km pipeline, with the name Poseidon connedhiegvestern part of Greece at Ipeiros and
the Italian coast at Otranto. The onshore projeat is located in the Greek territory will be
realized by DESFA. The offshore project is comnussd by IGI Poseidon S.A. a joint
venture of the Greek Public Gas Corporation DEPA the Italian energy operator company
Edison. The company is responsible for designirdylanlding the pipeline and subsequently

operating it, as it is projected to be completgdi 4.

The Trans Adriatic Pipeline (TAP) is a natural gas project that the joint venturethef
Norwegian company Statoil and the Swiss EGL wilhstouct and operate. In 2008 the
consortium applied to the Ministry of Developmeait the license to develop an Independent
Natural Gas System. It also requested from DESH#acty in the national system, since
TAP project using existing interconnections in Teykand Greece will provide natural gas
from the Middle East. Beginning from Nea Mesimbugkse to the region of Thessaloniki, it
is planned to cross Albania, Adriatic Sea and reléally close to Brindisi. TAP aspires to
form the Southern Gas Corridor. The option als@dastruct a storage tank in Albania is

under consideration.

In 2008 the construction for theouth Stream Pipeline in the Greek territory was agreed

between Russia and Greece. It is a joint ventutk thie equivalent participation of DESFA

and the Russian energy giant, Gazprom. The entinyt po Greece will be at the Greek-

Bulgarian borders, crossing northern Greece anctssible exit routes can be the Greek-
Albanian borders or the Adriatic Sea.
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Complementary projects involve thHgurgas-Alexandroupolis Oil Pipeline, which will
connect Burgas port and the Greek city of Alexandadis, which is located in the Greek-
Turkish borders. Although technical and financidficulties have delayed the project that
was signed by Greece, Bulgaria and Russia in 138#elopments in diplomatic
communication among the three countries after 2866 projected to accelerate the progress

of the project.

According to the estimations of the InternationakEyy Agency (IEA) the demand for LNG
will be double in 2015 compared to the demand iG720New LNG facilities are planned to
be built in global scale, in order the energy neefdthe future to be met. The gasification
capacity has been recently increased by three timese LNG terminal in Revythoussa.
Building a third tank and increasing the storageacity of the station, is the next scheduled
project. Thus Greece has undertaken a pivotal irorengthening cross-border interlinks,
fostering energy collaboration with its neighborc@untries. Being at the same pace as most
European countries seeking alternative routeshieir natural gas needs, ensuring security of
supply, and mitigating dependency on imports froosd$ta, salutes new pipeline projects

from countries such as Qatar, Iran and Azerbaijan.

2.4.3 Application of the EU provisions in the Greddgal environment

Greece following the mandates of the European casion had to render the EU Directives
in the domestic legislative framework accordingatspecific time schedule. Directive 96/92
should have been incorporated in the Greek setefyuary 2001 and the latter 2003/54 EC
Directive by July 2004.

The official opening of the Greek electricity mark® competition started with the
transposition of EC directive 96/92 into the nasibhaw 2773/1999 Serving as the
cornerstone of the liberalization in the Greek neirk granted the right to large customers to
choose their supplier. In addition, it containedymsions for the sector restructuring, through
the establishment of two entities, the Regulatomharity for Energy (RAE) and the Hellenic
Transmission System Operator (HTSO).

Inter alia, RAE was created as an independent asirative authority, having the role to
monitor the energy sector, in order competition andsumer protection to be guaranteed.

Having an advisory role to the Ministry of Developmh, which is the main regulatory body,
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for particular issues its opinion is binding. RAEIn cooperation with regulatory authorities
of other Member States and reports to the EU Cosianisevery two years on the progress of

energy sector liberalization in Greece.

Furthermore, the vertical dismantling of the incembnational monopoly PPC was initiated
through the foundation of the Hellenic Transmissi®pstem Operator (HTSO), which
undertook the transmission activities. HTSO as @e$® anonyme is operating the national
transmission network and is responsible for itsntesniance and upgrading, while allocating
the capacity and ensuring the non-discriminatoess to the grids. The Hellenic State owns
51% of the shares, and PPC owns the rest 49%.

PPC remains the exclusive owner of the transmisamh distribution grids, and continues
operating the distribution network. Separating tistomers into eligible and non-eligible
with the last being the customers who are not cctedein the voltage network of the
mainland of Greece, PPC “is the exclusive wholesalpplier and buyer for the non-
interconnected islands” (Article 11 par. 3), aslved the “the last resort supplier for the

eligible customers, if they have not switched sigsp(Article 26 par: 1-2).

Although the first steps towards liberalization weencouraging, competition in the
production and supply was not fostered, so the laex8175/2003vas imposed. Altering to a
certain degree the previous law, while including ttonditions of the second EC Directive
2003/54, a single authorization license is gramteBPC in order to restore old power plants.
When the renovation procedure is completed, HTSO v in charge of using them for
ancillary services (reserve capacity). Tenderingcedures are set for power contracts with
the new producers in order to facilitate their gntr the Greek market. Suppliers can also
become active, without being obliged to possessiymion capacity within the Greek
territory. The liberalization process is hastengdgbanting the right to co-generation power
generators licensees to choose their natural ggsisu The day-ahead market is established

as well, as the relevant code regulates all thaildet

On the demand side, the law foresees that from2ludy all non-household customers which
are connected in the main grid and estimated @0Be of the total consumption, are regarded
as eligible having the right to switch supplier.efé is no similar provision for customers in

the non-interconnected islands and the Greek Staserequested the non-interconnected

system to be excluded due to the particular cir¢antes that would jeopardize meeting the
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security of supply and public service requiremektem July 2007 all consumers, excluding

the non-interconnected, are appointed as eligil¢oners.

Following the former Grid Code which was introdueed®001 and formed the fundamentals
of the wholesale electricity markehe 2005 Grid Control and Power Exchange Code for
Electricity was issued. After broad public dialogue with dtle t stakeholders while
incorporating the provisions of the two laws 27B3&nd 3175/03, the blind spots of the
previous code are adjusted and the basis of reapettion is created. Considering a 2-year
time framework for full enactment, institutes thewgr exchange that will operate the
electricity market from then on. The trading plathois composed of a mandatory pool, where
producers and suppliers bid, substituting the d&idtagreements that were the main tools.
The day-ahead market consists of scheduling nexs daipply and demand for every hour,
while provisions for the imbalances settlement gr@nted as well. The real time dispatch
procedure is promoted, while a capacity assurarehanism is inserted. In the spirit of the
EU law 1228/2003, which deals with cross-bordeuess the 2005 Code contains terms for
the congestion management, giving the right tontlagket players to export electricity power

through the interconnection channels of the country

The laterLaw 3426/2005fully transposes the 2003/54 EU Directive and arseoeértain
issues of the previous statute that proved to bedning transparency and the electricity
market opening. The ownership status of the natitmasmission and distribution system
does not change and PPC is the sole owner. Chatiggnguthorization process, PPC will
have to request for individual authorization licemgor the power generation plants that will
construct in the future. Licenses to generation sungply power units, other than PPC are
granted for the interconnected system, whereath&non-interconnected network generation
licenses are granted as well, as long as the loa@tork transmits more than 500 GWh per
year. For remote smaller networks, exclusive sappémains PPC ensuring their security of
supply. Further unbundling of the activities of #mergy giant PPC is promoted, in order the
generation and supply segments to have operatiadapendence while the concept of a
Hellenic Transmission and Distribution System OpmréHTDSO) is brought forward. The
already existent HTSO will be incorporated in timgitg that will manage the both networks,
as PPC will relinquish the operation of the disitibn grids. PPC’s activities in the non-
interconnected regions will have to become funetignindependent, as the status of PPC’s

ownership and operation cannot change.
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In the natural gas sector the EU’s Second Packé#deirectives containing the 55/2003
Directive, substituted the previous 30/98/EC, tgkimto account the current EU-wide
conditions and completing the regulatory gaps efFirst Package of Directives. According
to its provisions, the EU Members’ national natgas$ markets should be liberalized for non-
household end-users until July 2004, while all cosdrs, industrial and households, should
be able to choose their supplier by July 2007.rlaka, the legal unbundling of the
transmission networks, the enhancement of theafothe national regulatory authorities and

suggestions for ensuring the security of supplyirrckided.

The legal act that initiated the liberalization qess in the Greehkatural gas sector was the
Law 3175/2003based on the 2003/55 EU Directive. Law 3175/2008ukaited that sale,
import and export of natural gas can be freely @zed under the liberalization regime,
whereas the supply of natural gas in the domesticket requires a license. Eligible
customers, open to competition from July 2005, wegarded the co-generation and gas-

fired plants. Theoretically 60% of the domestic kearvas under regime of competition.

Because the introduction of natural gas in the daimenvironment was done at a later stage
compared to other Member States, Greece was coedi@s an emerging market, and was
granted the right to derogate from the dates inghdgethe stipulations of EU. The lateaw
3428/2005t00k into account these deviations from the EUnfesvork and incorporated them
in the national legislatianLegally dismantling DEPA’s activities, the managiof the
transmission networks was granted to the Hellenas Gransmission System Operator
(DESFA SA), and the supply of domestic and indaktdustomers to the Gas Supply
Companies (EPAs). Detailed regulations and codeswidrk, Supply and License Code)

were to be issued, concerning pricing, TPA anchkoay issues.
Today the national legislative framework in botleatticity and natural gas markets is

complete, with secondary legislation and ministediecrees regulating issues that occur as

the liberalization process further develops.
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3. METHODOLOGY

3.1 RESEARCH DESIGN

The methodological strategy employed for this paperwrder to assess the regulatory and
market reforms in the energy markets of Greeceudlitqtive research. Being a relatively
under-researched topic concerning the Greek enwieom, this study sheds light in the
positive and negative factors that influence theerilization process of the conventional

energy markets in Greece.

The hypothesis of whethére barriers that prevent Greek energy markets froi@grating to

the EU single market are such that timely liberatian can be achieveds tested. A
conceptual framework was synthesized in order tsqmt the elements that impact the
liberalization process of the country. The inite@nceptual model is based on the relevant
literature review, European Commission’s documents Greek official archives. At the next
stage of the exploratory research, interviews wiltk dominant players in the Greek
electricity and natural gas markets were condudtedyrder to better assess the research
guestion and amplify the initial conceptual modéie objective is to pinpoint -additional to
the current literature review- factors that affénet Greek markets’ evolution, and thus be able

to concisely validate the main hypothesis.

According to Yin (1994), evidence sources for exglory studies can include documents,
archival records, interviews, direct observatioartigipant-observation, or physical artifacts.

The interviews method was chosen, since the viewlstlae argumentation of the people who
have a practical affinity with the Greek regulatdrgmework and competitive field can be

value adding. Due to the explorative nature of gugly, the interviewees were asked through
open-ended, in-depth questions for their positiagmncerning issues of regulation,

competition, and security of supply. Furthermoreythwere requested to answer about
country-specific issues that, to their opinion,eaffthe liberalization process. Taking into

consideration the individual role that each enptgys and asking relevant questions, the
progress so far achieved and the future steps nseealed.
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3.2SAMPLE SELECTION

Although differences in the operation regime, ia tegulatory framework and the degree of
competition exist between the markets of electricind natural gas, exploring their
development in combination is significant for thetudy. The use of natural gas in the
conventional power generation plants is mandatetheyEnergy Policy of European Union.
The movements in the oil prices are closely relatedhe price pattern that natural gas

follows, and the changes in natural gas pricesaffiebsequently the electricity prices.

As the domestic energy markets are substantiallyhen beginning of the liberalization
process, the small number of participants can Iserled. The below mentioned entities and
organizations were approached, and representativesh had the background and the

knowledge were contacted.

For the electricity market assessment, intervieuth vepresentatives from the Public Power
Corporation (PPC) and the Hellenic Transmissionte3gsOperator (HTSO) were pursued.
Smaller private companies are also becoming aatitkee generation and supply field, as the
regulatory framework becomes more transparent hadconditions for competition assist
their penetration in the domestic market. METKA S.fe biggest EPC contractor in the
Greek territory offered its expertise on the depelents in the thermal power generation
sector. The Hellenic Competition Committee providezight for the competition and market
structure related topics. Additionally RAE, as tbensulting, regulatory and monitoring
statutory body, put forward for consideration massues, concerning the power and natural

gas markets.

In order to evaluate the natural gas market dewedoy, the Public Gas Corporation (DEPA),
which is the sole importer and supplier of big mige today, and the Hellenic Gas
Transmission System Operator (DESFA) that operabtesexpands the high-pressure grids,
were contacted. RAE’s views on the progress ofNiBemarket were employed as well.
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3.3INITIAL CONCEPTUAL MODELS

In this section the preliminary conceptual modelsthe domestic markets of electricity and
natural gas are presented. They are based onigtmgtiterature review and they include the
strong points and the barriers that have beeniftehthroughChapter 2 Put in clusters, the

aim is to show schematically the potential of tragional energy markets, along with the
elements that impede competition and result in téchimarket opening and customer
switching choice. Figure 2 presents the dynamicd barriers affecting the domestic

electricity market.

The gradual market opening and the
increasing number of eligible

customers

Increase of the natural gas use in the

power generation units

Greek | EU

Electricity :> Promotion of :> Integrated
Market Renewable Energy Sources (RES) Market

Market Power of the incumbent

Public Power Corporation

Limited Interconnection Capacity

Figure 2: Dynamics and Barriers* of the integratiorprocess to the single EU Market (Initial

Conceptual Model for the domestic electricity matke

*The Dynamics are presented in the green text haxke the Barriers in the red text boxes.
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As far as the domestic electricity market is conedr its attributes are spotted in gradual
opening at competition since 1999. Today eligihlstomers are 2/3 of the Greek industrial
and domestic end-users. The turn to more envirotahiérendly resources for the electricity
generation has resulted in the promotion of natgeastfired power plants and RES. On the
other hand, the Public Power Company remains thgelst generator and supplier company,
whereas the limited capacity in the interconnedimstrains the imports and exports from the
Greek territory.

Figure 3 presents the determinants and the bacarserning the natural gas market of the

country.
Crossroad between the East and
West
I
Infrastructure projects in the region
are of European interest
I
Greek LNG storage capacity EU
Natural
|—> | |—> Integrated
Gas
Limited physical interconnections Market
Market
and cross border trade

Market power of the incumbent

commercial company

Limited entry of new players

Figure 3: Dynamics and Barriers* of the integratiorprocess to the single EU Market (Initial

Conceptual Model for the domestic natural gas matke

*The Dynamics are presented in the green text haxke the Barriers in the red text boxes.
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For the natural gas market, the strategic positibthe country is the advantage that sets
Greece in the focal point of priority infrastruatuprojects, funded by the European Union.
The LNG facilities offer diversity of resources, e pipeline interconnections are limited.
As natural gas is a newly introduced fuel in thee€kr market, not many stakeholders are

active and the incumbent commercial company hasrarsant position.

4. DATA DESCRIPTION

In this chapter, the seven interview cases condugigh the main participants in the
electricity and natural gas market are presenteg. pBviding a description of each
organization, referring to the interviewees andspn¢ing their relevant opinions, the role of
the entities in the regulatory and competitivedjeds well as the general conditions in the

Greek energy market are assessed.

41 THE ENERGY REGULATOR

Entity Name: RAE - Regulatory Authority for Energy

Date of Establishment: 2000
I nterviewee: Miltos Aslanoglou

Role of the Interviewee: Director of the Markets and Competition Unit

Entity Description

The Regulatory Authority for Energy is an independent body set up according to the
provisions of the law 2773/99. Established in 2080board consists of seven members with

the president and vice-president being chosen d¥stleek state and the members designated
for five years. The main tasks include administtiregulatory, advisory and monitoring

functions for the national energy markets.
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In its infancy, RAE had foremost administrative aswhsultative services, but through the
enactment of the domestic legal acts in the follmwvyears its role was enhanced and its
responsibilities amplified. In particular cases dmnion of RAE is binding, for instance has
to provide a consenting opinion about the PPC iragaariffs, as long as PPC possesses 70%
of the market share. RAE also scrutinizes the diperaf the market participants and the way
they function concerning their public services gations. RAE is active in the energy
markets’ operation. Being in close collaboratiorthwihe Hellenic Competition Authority,
focuses on aligning the practices of the domedtaggrs towards a successful liberalization

process.

Entity’s Role
The advisory services include the granting of aminio the main regulator, the Ministry of

Development, for legislative actions that will protf@ competition and will ensure the
protection of end-users. Recommendatory services odfered for imposing secondary
legislation and for the issuing and expansion ofegation capacity licenses. According to the
Grid Code, RAE approves various elements of thé loase of the tariffs, such as the annual
cost of the System, including the annual barter cowwg HTSO to PPC SA, the annual
operating cost of the System, and also the calounlaif the use of the system charges. The
official confirmation of the network tariffs is aijsdiction of the Ministry of Development,

following the opinion of RAE.

Having financial and operational independence, RABIonitoring activities apply to
electricity, oil, natural gas, and renewable sosincgrkets. Every year RAE issues a report
providing data about the year's actions and onceryewwo years time RAE issues a
publication about security of supply issues. Initoidl RAE publishes adequacy studies in
order to forecast whether HTSO should initiate &sdor new generating capacity. RAE is
monitoring the Power Exchange around which theonatielectricity system is built, and the

market players that participate in it.

RAE is also active the European setting, by codpeyavith other Member States’ authorities
and EU organizations, such as the Council of Ewangenergy Regulators (CEER), and the
European Regulator ERGEC. RAE has a dynamic rolgéhen creation of the Energy
Community of South East Europe (ECSEE), cooperatiitly the neighboring countries and

the relevant working groups.
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Reqgulation Issues

RAE today has mostly supplementary role to the megulator, the Ministry of Environment,
Energy and Climate Change. According to Mr. Asldaogthe common denominator of the
latest issued Directives is granting increased aienries to the national regulators. As a
European-wide Regulatory Body does not exist, thgonal regulators are called through
ensuring their independence to enhance their rotkair national markets. Thus, they should
guarantee that the market participants functioroaiog to the Public Service Obligations
(PSO) and the safety standards, offering reliatiermation to their clients. Mr. Aslanoglou
mentioned that RAE’s objective is to safeguarddhstomers’ interests, and among its latest
activities are the methodology proposal for sepamabf electricity prices to its elements,
studies on the quality of the networks, measuresot@r peak demand, and projections for
additional future capacity based on scenariosHerdemand. Mr. Aslanoglou added that in
the natural gas sector, RAE has recently offeredinion for one case where the access
from a third party to the LNG terminal in Revytheaswas hindered. In addition, RAE
closely cooperates with the stakeholders in NG metaik authorization and tendering

processes.

Competition Issues

As the most prominent feature of the Greek maikéteé almost 100% presence of PPC in the
generation and retail sectors, Mr. Aslanoglou asgiat it is so, due to the low production
cost and the low end-user tariff structure. PP@sources are not estimated with cost
principles and its plants have already been demexti Every new entrant has to compete
with an incumbent company, which does not faceitmgk. The company’s charges are
according to its average cost and not to the makgand the prices are still regulated, equal
to all customers.

The cross-shareholdings between the electricityreatdral gas companies are not considered
by Mr. Aslanoglou as affecting market liquidity areating conflict of interests. In the natural
gas market, competition issues such as TPA, tratamm agreements and congestion
management practices are dealt with the recerglye Network Code creating a transparent

level field.

Security of Supply

Concerning both markets, Mr. Aslanoglou believeat tBreece should invest in strategic

infrastructure, in order to have in the future aergy hub role in the region of Balkans and
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Southeastern Europe. The security of supply is malexant to the regulatory framework and
the market rules than to the adequacy of domestictreity resources. However, as the
existing lignite reserves will not be adequate g@mand the CO2 related costs are projected
to increase over the following years, the usegfite should be eliminated and replaced from

Renewable Energy Sources.

Creating many channels from where natural gas lcam towards Europe, as stated by Mr.
Aslanoglou can offer Greece a better bargainingtiposin the future. As the supply contracts
will gradually start expiring after 2017, the lewadlliquidity in the natural gas market will be

taken into account: The alternative entry pointgjclw will have been constructed by that
time, will determine as well the type of contratde used. A combination of long-term and
spot agreements is most likely to be used. Thrdahghstrategic choice of developing LNG

infrastructure providing the country with liquidignd since the maritime industry in Greece

is well developed, Greece has the potential torbengrgy hub.

According to Mr. Aslanoglou’'s perspective, the giblxircumstances are not the most
favorable seen from the crisis perspective, butnilaeroeconomic variables are not affected.
The planning of infrastructure projects is not lohea the level of domestic consumption,

which could be argued that is relatively small, botthe fact that through Greece the rest of

Europe can have access to natural gas sourcedAfirica and Asia.

42 THE DOMESTIC ELECTRICITY MARKET

In this section, the interview results of the kégyers of the electricity market are presented.

4.2.1 PPC — Public Power Corporation S.A.

Company Name: DEI (PPC) — Public Power Corporation S.A.

Date of Establishment: 1950

I nterviewee: Sofia Politopoulou

Role of the Interviewee: Assistant Director Corporate Development Departmeljt
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Entity Description

The Public Power Corporation was established in 1950 and until the end of 90s
monopolized the national electricity field. Beingetsole generator, transmitter, distributor
and supplier of the country’s industrial and doneesustomers for fifty years, the new
century finds the vertically-integrated company @shithe process of restructuring and
activities unbundling. With activities concentratedthin the national market, the Greek
energy giant is the main actor in the lignite mgnifield. PPC has the exclusive right of
producing lignite at a percentage of 94% of thaltdeposits in the Greek territory. It owns 8
mines, with Ptolemaida (northern Greece) and Mqgdi® (southern part of the country),
being the largest Greek ones.

PPC is the biggest Greek company regarding assetsng 34 geothermal and hydro-electric
units, 3 aeolic plant installations in the interneoted system, and 61 additional power
stations in the non-interconnected islands. The pamy's power generation comes from
mainly from lignite, and to a lesser degree from lmydroelectric resources, natural gas and
renewable means. PPC is the sole owner of the rmgghum and low voltage network,
manager of the distribution grids and of the systenthe non-interconnected regions. The
operating of the transmission networks has beemldwmover to the Hellenic Transmission
System Operator (HTSO), and PPC pays an annu#&b id&SO in order to gain access to the
grid.

PPC is active in the telecommunications market,viding telephony, multimedia and
Internet services through its subsidiary PPC Tetenanications S.A. and thus is the mother
company of two entities that will construct genematplants in the islands of Rhodes and
Crete.

Requlatory Issues

Following the EU mandates, in January 1, 2001 PR€ tnansformed to a societe anonyme
and one year later it was listed in the stock emgka of Athens and London. According to
Law 2773/1999 (Article 43, par.3) the Hellenic Rbliiis the biggest shareholder and cannot
own less than 51% of the shares. Today the restid®ftned by investors and the remaining

4% by the pension fund of the company.

According to Mrs. Politopoulou, the gradual regoigt steps for the accounts unbundling
have been significant, beginning with the partiaivatization of PPC in 2001, the TS

operation transfer and market clearance to HTS@.liberalization process only lags behind
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concerning the assigning of the DS operation tastindt entity, due to lack of detailed
secondary regulations. As far as the electriciticgs are concerned, Mrs. Politopoulou
mentions that the partial charges which constitbeebundled price are made known to the
end-users. In the bills customers receive canngjsish what they pay for each of the
electricity segments. Mrs. Politopoulou points didt PPC is alert for the liberalization
development, having issued proposals for the retstring of the company and the tariff
policy. As PPC is the biggest investor in the epesgctor, according to its 2010-2014

business plan, will invest 2 billion euro for thevélopment of the domestic infrastructure.

Competition Issues

Although demand competition has been introduced itite legislative field, actual
competition does not exist and PPC with a markateslof 97%, supplies according to the

company’s official website 7.5 million end-users.

As Mrs. Politopoulou was asked to evaluate the aessfor the limited entries in the
electricity generation field, she replied that thes a combination of facts: the non-reflecting-
cost prices along with the volatile System Margipace (SMP) are the main suspending
factors. In the question of which are the next stefpthe company in order to be successful
under the new liberalized regime, the intervieweentions PPC’s that the company’s
economic results have been susceptible to exogefastm's, such as the fluctuation of the
price of oil, the decline in electricity demand aindreased System Marginal Price (SMP),
while the end-users prices remained unchangeditiresto the dire financial position of the
company.

Searching for the necessary endogenous changesPdlit®poulou believes that PPC should
decrease controllable costs with structural measUP®C is an old state-owned company,
recently transformed to a societe anonyme. The eompshould modernize its modus
operandi, resembling to the way private companiggtion. The focus should be on the
vocational training of its work force, along withitsstituting the old, lignite environmental

damaging plants.
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4.2.2 HTSO — Hellenic Transmission System Operator

Company Name: DESMIE (HTSO) - Hellenic Transmission Syste
Operator S.A.

Date of Establishment: 12-12-2000
I nterviewee: Nikolaos Adraktas

Role of the Interviewee: Operational Division of Electricity Transactions

Entity Description

The Hellenic Transmission System Operator (HTSO) is the market operator, being
established according to the provisions of Law 2¥939. The Greek State is in ownership of
51% of the company’s shares while PPC owns the irenga49%, having the authority to
appoint two out of the seven board directors ofehtity. The System Operator undertook the
role of PPC in the physical networks functionindnile at the same time resembles a clearing
house, balancing the financial energy market.

Entity’s Role
HTSO being in charge of the operation of the trassion system is responsible to maintain

and develop the physical standards of the trangmnisgetwork. Having as an overriding goal
to guarantee security of supply settles the amotimeserves while being in charge for the
dispatch procedure. HTSO estimates the System Nrdirice (SMP), in relation to the
information provided concerning the variable cogttbe generation companies, in order
supply and demand to be met. In addition HTSO spaasible for the third party access,
allocating capacity in a non-discriminatory waygdatecides for congestion issues as well.

According to the System and Power Exchange Coédgtinfor the access to the network that
HTSO charges is uniform for the demand load whildifferentiates in the generation and
import side, depending on the geographical positbthe generation facilities and import
route. The total charge is allotted to the genenasind import side with a percentage of 15%,
and to the demand side with the remaining 85%. Assalt of the ‘two zonal' approach,
power plants in the northern parts of the counteyl@eing charged more than generators in
the central and southern parts. These taaifésestimated as the sum of the stranded cost that
HTSO has to pay to PPC and the expenses for maimjaand upgrading the networks. It is
based on recovering the capital cost within 30 yeambined with an annual rate of return of
8%.
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Reqgulatory Issues

According Mr. Adraktas, transparency on behalf of SO is very important for the
unimpeded function of the physical and financiatcélicity market. As a result HTSO
regularly publishes forecasts about future demandeguacy of the system and also makes
public, information about the spot market and thecislons concerning congestion
management. Mr. Adraktas further stresses thatknhdieere is delay in the separation of the
DS operation from the incumbent company, and thatglan is HTSO to be renamed to
HTDSO and be responsible for the transmission ggdeell. The reasons for such delay lay
mainly upon the political will. HTSO does not haamy authorities on how fast the

unbundling process will be realized.

Competition Issues

Concerning the safeguarding of non-discriminatargeas to the transmission system by third
parties, ex-ante data is provided to the marketgoaabout the interconnection capacity, the
condition of the transmission grids, the importgarts frame and whether outages or other
emergent situations are forecasted to happen. Exguaia is offered concerning the actual
activity deviations from the forecastatle producers and suppliers dispatch plan.

Mr. Adraktas remarks that the way the liberalizatiprocess in the Greek territory was
designed, does not allow the decrease of PPC’sanahare. Today the new entrants in the
generation segment are counting on the demandaigeyén order to attract new clients, as the
existing PPC customers revel low prices. The biéstreative would have been the horizontal
dismantlement of the incumbent company, combindt wifering incentives to RES-use in
the electricity production.

4.2.3 HCC — Hellenic Competition Committee

Company Name: Hellenic Competition Commission H.C.C.

Date of Establishment: 1977
I nter viewee: Name not disclosed

Role of the Interviewee: Role not disclosed
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Entity Description

The Hellenic Competition Commission is an independent authority, which has been
assigned the monitoring of the monopolies and plogjes in all sectors of economic activity
in the domestic territory. The entity is responsifdr creating or maintaining the environment
for effective competition. Its objectives are td according to the interests of consumers and
contribute to the national economic growth. By catiyy practices that distort competition,
and entry barriers to new players, HCC ensuresuthiempeded function of the market.
Cooperating with European Competition Authoritiesl adhe European Commission, actively

participates in the EU competition legislationsameent.

Competition Issues

According to the interviewee, the authority’s cotgpeies mainly lie on monitoring the
practical implementation of the Law 703/1977, whiebts the rules for “the control of
monopolies and oligopolies and on the protectiofred competition”. The later Law 2996/95
ensures the administrative and economic indepedaiitie entity.

In general, the Hellenic Competition Commission ¢jGs responsible for monitoring how

the existence of cartels affects competition, arttether joining of forces enhances the
dominant position of certain companies in the margkminates competition and harms the
consumers. The commission may conduct pre-emptivestigations, at its own initiative,

when it is deemed potential market manipulationdifidnally an investigation process may
be initiated upon request of the interested partés regulatory body, or any stakeholder
who has legitimate interest upon a case. Whengtased that companies’ practices affected
the competition, the Commission has the competemaypose fine, that can be up to 15% of
the annual revenue of the company, for infringimg 703/1977 Law. However, HCC does not

have control over unfair competition, as it is agpdime jurisdictions of the civil courts.

According to the interviewee, HCC'’s relationshiptib@ energy sector is limited to examine
certain cases that are may distort competition, smdar only two cases concerning the
electricity industry have been investigated. Therket exploitation of PPC by granting
privileges to high-voltage consumers, in order taothange supplier was the first case, and
PPC was reckoned as impeding competition. The secwestigation was the consortium of
PPC with the steel company Xalivourgiki S.A., whiefas judged as not hampering the
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competitive environment. Concerning the natural gactor, there are no files for

investigation.

4.2.4 METKA — Member of Mytilineos Holdings S.A.

Company Name: METKA S.A

Date of Establishment: 1962
I nter viewee: Christos Pantzikas

Role of the Interviewee: General Manager Sales and Development

Entity Description

METKA S.A. is active in the Energy, Infrastructuasmd Defence industries. Undertaken
infrastructure projects include roads, port fa@st mining and petrochemical installations,
while the company is active in the defense mateawlwell. Being one of the biggest
Engineering, Procurement and Construction (EPCjraotors in Greece, its expertise lies in
manufacturing thermal and hydro-electric power fdanConstructing lignite-based,
combined cycle and open cycle gas power plants, K/ETRIso replaces older power
generation facilities to more environmental-frigndhes. Currently the company is focused

on developing technology for natural gas-fired poplants.

METKA is part of the Mitilineos Group S.A., a grougd companies mainly active in the
Greek territory, which comprises of two more companactive in the electricity generation
sector (Endessa Hellas and Korinthos Power). Tha tostalled capacity of the Group is
1200 MW. 330MW are already in operation, throughcageneration plant, 430MW
additional are anticipated until the end of thisaryépower plant of Ag. Nikolaos), and
420MW until the end of next year (through the caohem with Korinthos Power).
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4.3 THE DOMESTIC NATURAL GASMARKET
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Source: www.depa.gr

Figure 4: Overview of the natural gas stakeholders
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4.3.1 DEPA — Public Gas Corporation S.A.

Company Name: DEPA — Public Gas Corporation S.A.

Date of Establishment: September 1988
I nterviewee: Evangelos Kosmas

Role of the Interviewee: Director New Subsidiaries Development

Entity Description

DEPA was founded in 1988, as a subsidiary of theliedetroleum Corporation with the
bundled activities of natural gas importing, trams$ing and supplying the customers located
in the Greek territory. Today 65% of the comparghiares belong to the Greek state, and the
remaining 35% to Hellenic Petroleum. The comparg the exclusive right of importing gas
and has long-term contracts with Russia and witieA& for liquefied natural gas (LNG).
DEPA has granted the operation of the transmisgiiats to a fully-owned company, and
through its subsidiary company Gas Distribution @any (EDA) owns 51% of the shares of
the Gas Supply Companies (EPAs). The three Gaslypwompanies (EPAs) of Attiki,
Thessaloniki, and Thessaly were founded in 2001 amsd responsible for the planning,
construction and operation of the networks in theggaphical region they were active and
the supply of consumers with annual consumptios lean 100 GWh.

DEPA apart from the commercial activities operat@s compressed natural gas (CNG)

vehicle-refueling terminals, where daily urban suaee being refueled.

Reqgulatory Issues

DEPA, according to the 2005 liberalization law tbe natural gas market proceeded to a
legal separation, granting the transportation ¢finah gas and maintenance of the network to
its subsidiary Hellenic Gas Transmission Systemré@ipe (DESFA S.A.). Today being the
major gas supplier for big industrial customers, ltiggest consumer is the electricity
company PPC which also has the option to buy 30thetompany’'s shares. DEPA, owning
the 51% of their share capital, is the exclusivepier of EPAs as well.

Mr. Kosmas believes that the dismantling of operatctivities to a different entity (DESFA)
Is an adequate measure to ensure liberalized meokelitions and non-discriminatory access

to third parties, given the fact that Greece issarergent player in the natural gas field. As
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priority is the infrastructure development, theethmew supply companies that will soon be
tendered, will also have a license of 30 yearsproter their operation to be economically
profitable. According to the interviewee regulatdarriers do not exist, and the latest issued
(March 2010) Network Code, concerning the NatioNatural Gas Transmission System

regulates in detail potential contradictions.

Competition Issues

According to the Supply and Network Codes, compamibich desire to import gas and
supply the country, have the right to use the grgshetwork to transport gas. Although the
domestic market is theoretically free to compatitgince 2007, today DEPA remains the
main incumbent.

In the question of whether the fact that PPC haftion to buy DEPA’s 30% shares, while
PPC being the major client of DEPA with a supplytcact until 2016 distorts competition,

Mr. Kosmas states that although the incumbent comm closely related to electricity and
oil companies through cross shareholdings, thesparency of the market is not influenced
by that.

In quest of the potential reasons, which hinder rerket opening and result in limited
number of market players, Mr. Kosmas argues that rtarket opening is sufficient,

concerning the fact that Greece now constructsnit@structure and creates liberalized

conditions at the same time.

Security of Supply Issues

According to Mr. Kosmas the decline in global natgas demand (the International Energy
Agency estimates it 3, 1% for 2009) and the subsetiall in the revenue due to low prices
for the production countries, may postpone theuwestment in developing infrastructure.
However Europe’s long-term need to cover the irgirgp natural gas demand requires
additional quantities of gas and diversificatiorraiites.

Towards that direction, the memorandum signed vidtigaria in April 2009, and the
cooperation of DEPA with Bulgargaz for the constiat of the interconnection pipeline are
deemed from Mr. Kosmas as steps enhancing thena&tecurity of supply. Furthermore the
discussions with SOCAR, the public gas company pérBaijan, will further diversify the
NG routes, as soon as Turkey will agree on thegoteection terms.
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4.3.2 DESFA — Hellenic Gas Transmission System Ggier S.A.

Company Name: DESFA — Hellenic Gas Transmission System Operatr

Date of Establishment: February 2007
I nterviewee: Nikolaos Katsis

Role of the Interviewee: Director of Regulatory Issues and Strategic Plaginin

Entity Description

The Hellenic Gas Transmission System Operator (DgSbBeing founded in 2007, is a
subsidiary of the Public Gas Corporation. It isrfded as the independent operator of the
country and is responsible for the transportatibnaiural gas. Having the ownership of the
National Natural Gas System (ESFA), which consaftgshe high pressure pipelines, the
liquefied natural gas (LNG) station in Revythouasa the related infrastructure is in charge
of maintaining and developing the existing linksdatius designing the new networks.
Additionally, DESFA is the entity responsible faropiding third party access (TPA) to the
market players that choose to transport gas thrahghdomestic networks. DESFA offers
balancing services, and according to the balangiag that RAE approves, the operator can
sign balancing contracts with the users that aerested in.

Regulatory Issues
DESFA is a legally unbundled entity 100% owned iHA and under the monitoring of the

Regulatory Authority for Energy (RAE) and the Emriment, Energy and Climate Change
Ministry. According to the regulatory framework etiGreek State designates the members of
the board until 2017. The Transmission System Qperg required to publish the
Development Plan of the National Natural Gas SygieMGS) that will be executed over the
following five years. The scheduling and the prigéccosts for the upgrading of the existing
pipelines, the new interconnections to be built @hd LNG storage improvements are

included in this plan.
As also Mr. Katsis mentioned, DESFA is currentlyplementing the investments already
included in its initial Development Plan and incor@ted into the existing network tariffs.

These concern, besides the already operational inarconnection with Turkey and the
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increase of the sent out capacity of the LNG Teahat Revythoussa, the construction of a
compressor station and high pressure branchesatcoesumers (mainly power plants). The
model for unbundling chosen for the domestic ndtgas market is the one of ‘The

Independent Transmission Operator’, with DESFA agnand independently operating the
national grid. Mr. Katsis’s opinion on effective mmdling and real liberalization is that the
next step should be the ownership unbundling. $wokision, though, should be initiated by
the State as the government of Greece has thedi@tadion on it.

Concerning the secondary regulation, Mr. Katsissmers a significant progress step the
publishing of the Grid Code for the Transmissiorst®gn, as a Ministerial Decree on March
2010. The next legal acts that are anticipateditagelicensing Regulation, which has been
sent to the Ministry of Environment, Energy, andn@te Change, and the Supply Code,
which is currently being prepared by RAE.

Competition Issues

As DESFA is the manager of the national networlg matural monopoly that cannot be open
to competition. Additionally DESFA as the sole ager of the System issues a Crisis
Management Schedule, followed by the consentingiopiof RAE and the approval of the
Environment, Energy and Climate Change Ministryvidg prepared an interruption plan, the
company prioritizes the disruption of supply to tisers of the network.

Mr. Katsis agrees that the number of third partresuesting admission in the NNGS is
restricted, and DEPA is the sole user. He estimatgsup to now only one potential Shipper
has requested capacity in the LNG Terminal andytiee in order to feed with gas one of his
power generation plants, but access was deniede sire legislation was not in place. He
assumes that with the publication of the Transmiss§iode, all the details and provisions for
the entrance of new Shippers in the Greek Markee Haeen set, and new entrants are

expected within 2010, requesting capacity mainyiithe LNG terminal.

When Mr. Katsis was asked to evaluate the operabbrthe regional EPAs under the
exclusive supply license in their regions, he egplihat derogation for the existing and the
three new EPAs has been requested by DEPA andegrdt European as it was fully
compatible with European Legislation (Article 28ré&utive 2003/55/EC). The derogation
serves as an incentive for new entrants in a nevkehavith the goal to develop distribution
grids. Although for 30 years the end-users canmotck supplier, new private companies

investing in the distribution are projected to emt&the liberalization of the market.
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5. ANALYSIS

In this chapter selected discussion areas arermiegsalong with the data analysis where the
results of the interviews are compared to each rotBy conducting semi-structured
interviews with open-ended questions, the objecisvéo collect unbiased information to
ensure the validity of the findings. The semi-stuned interview process ensures that “issues
of structured interviews such as misunderstandiugsto different knowledge levels as well
as issues of unstructured interviews such as lgasinh important questions” will be avoided.
(Bryman & Bell, 2007).

The insight offered by the representatives of thblie Power Corporation, the Transmission
System Operator, the Hellenic Competition Commissibe Regulatory Authority of Energy,
METKA S.A., Public Gas Company, and the Natural Sgstem Operator is presented in the
following chapters. The opportunities, the impedutse the progress so far achieved and the
future developments are additionally analyzed. dss¥sectional analysis is performed under
the following sections: Regulatory Framework, Cotitjma Field, Security of Supply and
Country-specific attributes and challenges, wheeeitsight and opinions of the interviewees

are collectively presented and compared.

5.1 THE DOMESTIC ELECTRICITY MARKET

5.1.1 Regulatory Framework

The Greek regulatory framework is in accordancehéostipulations of the Energy Legislative
Packages, issued by the European Commission. Thmoha&ation with the First EU

Directive 96/92 begun with the enactment of 2773I98v, which in legislation level

officially initiated the liberalization process. &hlaw was complemented by codes and
ministerial decrees arranging the implementatiotaitde Although the basis was set, all
interviewees agree that actual progress was nangaeshed. The new legislative act, Law
3175/2003, altered provisions of the 2773/99 Lawgnder to eliminate hindering factors and
attract new entrants in the domestic market. Twarydater, Law 3426/2005 taking into
account the provisions of the Second 2003/54 Elgédiive grants the right to all domestic
customers choosing their supplier resolving all taictory issues, which were brought
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forward by practical implementation. Furthermorke tissuance of the Grid and Power
Exchange Code regulated all issues about non-gis@tory access to the national grid.
Today, the regulatory environment by all particiyzam this study is deemed as sufficient to

promote competition.

According to Directive 2003/54/EC, ex-ante competes are granted to national regulators
over monitoring the energy sector. As the levetegfulators’ surveillance in European-wide
spectrum was practically considered ineffectiveoading to the sector inquiry, the latest EC
2009/72 Directive enhances their role and ensures tndependence. National regulatory
authorities should be active in the authorizatiod gendering processes, and their decisions
should be binding. As the later Directive is beitngnsposed to the Greek setting, the
Regulator, according to RAE’s representative, /e broader responsibilities in the energy
issues over time, and not just advisory role. As Allanoglou states, RAE has the qualified
staff to cope with the current and future challengehile the only missing piece of the puzzle

Is the more active involvement in the energy segttin

Concerning the prices which remain regulated, ag las PPC has more than 70% market
share, RAE’s view is that having a binding opiniotstead of an advisory role to the relevant
Ministry, is an essential step towards the convwacgeof the Greek market to the single
European one. Concerning the tariff reform, RAEcsidune 2009 has proposed a set of
standards for price unbundling. Prices should lignsmted in the use of high-medium-low
grid and the Public Service Obligations (PSO) chard®PC has proceeded in distinguishing
the bundled price to its elements, making publievbft the customers pay, in the bills they
receive. According to Mrs. Politopoulou, the regmative of the Public Power Company,
PPC has also put forward guidelines for the tqaficy, which will allow the company to be
competitive in the new liberalized setting. Accoglito the suggested new tariff structure,
PSO should be excluded from the bundled priceghdtusers are today paying, and also the

private companies which are active in the supptyseshould be burdened.

Furthermore, the challenges that the incumbent eompas to face are diverse. PPC’s
operation regime before the initiation of the ldleration, allowed for cross-subsidies to the
clients. After the restructuring, PPC is enterindir@ position as end-users for instance who

pay more money for their consumption in their pssfenal office and may have a reduced
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price structure for their household, choose to @wstupplier for their professional electricity

consumption.

As from 2013 the Emission Trading System (ETS) wilger increases in the electricity
generation cost, and since PPC massively useddigthie gradual increase in the prices
charged to end-users will not be avoided. Accordmd®PC’s proposal to RAE, the prices
charged should reflect the generation cost. El@ttrrates with big profit margin should be
reduced and subsidies should be eliminated. Howassistance to the sensitive population

groups will not be removed.

The new business plan of the company expected rwitie next two months, will lay
emphasis in the Renewable Energy Sources. PPCdenssif making up for the revenue that
is expected to lose over the next years due tgihdual liberalization, by penetrating in new
markets, or other countries, or in the fields ofrgy saving, waste management, natural gas,
and real estate. Furthermore since the funding ryppities are becoming scarce due to the
financial crisis, PPC declares that excluding tlgmite-based power units, is willing to
cooperate with private investors in the generatield and also has under consideration the
natural gas-fired generation facility that will aruct with Halivourgiki S.A. in the south part
of Attiki, Eleysina.

Additionally, the issue that still needs to be tesd in regulatory level is the distribution
network’s dismantlement from the incumbent compangontrol. According to the law
3426/2005 that transposed the™ldrticle of 2003/54 EU Directive, by July 2007 the
management and operation of the distribution gniougd be granted to HTSO, which will be
renamed into HTSDO. This has not yet been realamed PPC is still in charge for the
operation of the distribution channels. Accordinghe representative of PPC, such delay is
due to the particular way the distribution netwdukctions and in lack in human resources
that will facilitate the proper function of the nkat. The distribution grid is more customer-
oriented, since it contains approximately 7.500.@6Qnters and it has been designed in a
different way than the transmission networks. Nlcs. Politopoulous view, although the
general regulatory framework exists, additionaldegive actions are needed as well. Firstly
the distribution license should be granted by thmistry of Environment, Energy and
Climate Change after the opinion of RAE, in ordebe followed by the restructuring of the

Hellenic Transmission System Operator. The issuahtee Distribution Grid Code, which is
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expected in the instant future and the detaileshdéeroncerning the producers’, retailers’ and

eligible customers’ access to the networks wiltityahe electricity landscape.

5.1.2 Competition Field

According to the Hellenic Competition Committee idgr 2000-2004, significant entry
barriers isolated the Greek electricity market frima other regional markets. Theoretically
on the supply side, all companies that are achveé European area are allowed to enter the
Greek power market. Eligible customers can sigrireats with licensed suppliers, or import
electricity for their own use. They have the rightchoose more than one suppliers for
covering parts of the total load, or cover parit®Energy needs from a supplier and part from
imports. Practically, according to the first Elédty Law 2773/1999, suppliers were required
to own power facilities in an EU member State withtalled capacity at least equal to the
demand of the clients in Greece. The active impsrie®m 2000 to 2004 did not choose to
supply end users, limiting their activities to sgll electricity to PPC or a couple of major
industrial clients. During that period, PPC’s gexted load was transmitted exclusively to its
own supply segment. Private supply companies, whiehe active in the Greek territory,
could only rely on electricity imports through thational interconnections. As a result, end-

users were limited in meeting their energy needb;, through the Public Corporation.

Additionally, the limited interconnection capacias a hindering factor to the penetration of
competitor companies, which were established oatdid Greek territory. Due to uncertainty
in the constant and unhampered interconnectionsrabipon, it was reasonable that new
suppliers would not enter the Greek market and onbasionally importers would be active.
The irregular flow of the interconnections conttiaiin the concentrated market share of the

incumbent company.

Within the domestic area, the network use of thearters was actually less than the tendered
capacity, implying the potential inefficiency ofetlegulatory framework. Using the network
infrastructure requires securing transmission dapac the relevant interconnection line,
whether on a long term basis or daily. Since tlinape suppliers are not installations’ owners,
the maximum theoretical imports cannot exceed 1¥8U due to limited interconnection
capacity. As indicated by the System Operator (Hf$Om 2002 till 2004, PPC was granted
370MW from the total 600MW capacity of the norttieirconnections From the tendering
procedures conducted during that time period, trégsson capacity was tendered to three
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more companies (ATEL Hellas, Ginergy Global Trademgd AGET Iraklis).According to
competitor companies’ reports, technical weaknegsabe System or denial on behalf of
HTSO to facilitate their connection to the System® ot witnessed.

Although supply licenses were granted to experiénde the retail sector, electricity

companies, they had limited activity in the Greekitory, despite the fact that they had the
opportunity to import electricity from the northt@mconnections to lower prices compared to
PPC. Furthermore, exports from the domestic macket only be conducted by generating
companies that have power plants in the Greektdeyriand consequently PPC can only

transport electricity to Italy, and the intercont@ecBalkan countries.

Back to the Greek inland, the two responsible iestifor ensuring competition and a healthy
market structure, are the Hellenic Competition Cassion (HCC) and the Regulatory
Authority for Energy (RAE) both sharing competescrdth the final decision on competition
issues lying upon HCC(Law 703/1977 about monopdaies oligopolies). HCC investigates
whether mergers and acquisitions can strengtheddimenance of one company in the energy
setting, or whether practices of the market playens possibly distort competition. RAE’s
role is value-adding for matters concerning thewnabing process, the price setting, and the
two entities are cooperating.

The Hellenic Competition Committee has so far itigased two cases that were potentially
hindering the healthy competition of the electyicsector. On 8 of April 2008 its decision
was published, concerning the allegation that théli® Power Corporation took undue
advantage of the incumbent position in the Greekgsamarket, changing the terms of the
supply contracts with its high voltage eligible tmmers. According to competitors, PPC was
willing to change the terms of the contract witthe technical standards of the client and the
functional capabilities of the System, on the ctindithat PPC would remain the exclusive
supplier of the customer. PPC’s practice on attergpio maintain the niche market of the

high-voltage clients was deemed as competition dimze

PPC argues that granting the right to monthly nedef maximum and minimum voltage
zones, under the term of exclusive supply did fiigica competition. This right was granted
only to a certain segment of high voltage cliente steel and cement industries, that

represent 6% on the total of eligible customersthie Greek territory, there are 25 high-
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voltage customers mainly in the heavy industrigit@eand the Hellenic Railways group of
companies. According to HCC the real entry barcensists of the limited capacity of the
existing interconnections. During the period PPG waplementing this practice, the possible

supply of the Greek market through imports was 7e8%he total consummated energy.

PPC cooperated with HCC during the investigatiomoge and set end to this practice, which
lasted 3 months, before the infringement procedoegun. It is regarded that these
preferential contract terms did not impair the ptéers investors’ initiatives in the Greek

market, and did negatively affected the liberal@aprocess on the long term.

The second case, which was examined by the Hell€oimpetition Committee, was the
establishment of a generation power plant, in whiah Halivourgiki Steel Company would
participate with 51% capital share and PPC S.Ahw#%. Halivourgiki S.A. is one of the
biggest Greek industrial corporations, active & steel production and distribution, and does
not have any subsidiaries or any other way condectenpanies. Taking into account the
argumentation of the competitors, who were agdhestabovementioned consortium, thd'29
May 2009 decision of HCC did not reckon the joiefature as competition hampering and

counter to consumers’ interests.

According to RAE’s records, as the rate of companiequiring generation licenses is
increasing. until the second half of 2009, 10 conga had already acquired 13 generation
licenses for producing electricity in combined @yplower plants of total capacity 5.375.962
MW. Many of these companies were also licensedctorstructing generation facilities, as
they covered the necessary environmental termsowgth so far only ENERGEIAKI
THESSALONIKIS S.A. (subsidiary company of Hellefdtetroleum S.A.) begun in February
2004 the construction of a power plant of 390MWtle region of Thessaloniki. It is
considered that the number of entries of new ptayertthe next years will be multiple, and

the process of the liberalization will be acceledat

5.1.3 Country-specific attributes and challenges

Evaluating the development of the electricity mar&iter 1999, the representative of RAE
asserts that the market rules are essential ikkittestart of the liberalization process. The
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regulatory framework is the prerequisite, thougts ihot enough. In order new investors and
entrepreneurs to be attracted to invest in the dommarket, they should be confident that a
transparent level playing field exists, and theumbent companies will not be on an

advantageous position against the new entrantsordictg to Mr. Aslanoglou, the fact that

three new licensed power plants will start funatignin 2010, and the estimation that they
will have the 10% of installed power capacity, rsimportant step in the power generation
segment. Although they don’t have a physical hegligje potential customers yet, it is a proof

of their trust in the market rules.

The views of the EPC contractor METKA S.A., whidgmnses as an observer, following the
developments in the deregulation of the electriaitgrket are value-adding. The company
until 2003 was dependent on PPC’s infrastructuogepts construction at 70% percentage. In
the course of time and as private companies redjuiagineering, Procurement and
Construction services, today the percentage of @@dipg with PPC is less than 20%. Being
part of the rapidly expanding Mitilineos Group obri@panies, the company’s representative
states that, the investments in the Greek elestritiarket are and will be done mainly
through joint venture partnerships. Since the siftecture projects are capital intensive, the
funding is an important issue. The joining of farceith foreign partners, who are
experienced in the electricity generation, is esakrsince the Greek companies have the
know-how on constructing power plants and fac#itibut lack the expertise of functioning in

liberalized conditions.

In an attempt to detect the reasons for the limitedket opening of the domestic electricity
market, the operation scheme of the merchant mlantld be argued that is a suspending
factor. As power purchase agreements (PPA) ar¢heotase and the electricity produced is
being sold in the wholesale market, investors uadtera risky bet: the market is still national,
the incumbent company does not need to depretsapdaints, and can offer subsidies to many
consumer categories. Concerning the low prices ElR@ges, it is a fact that the uniform-to-
all-customers -tariff structure is among the lowiesthe EU Member States. The prices are
regulated and set according to the average cosP#®@ faces. In addition, the power plants
owned by PPC are already depreciated, and theresoused are not estimated according to
cost principles. On the contrary, every new maekgtant has to estimate and decide upon the
marginal cost he faces, which is always higher thenaverage cost. Furthermore, every new

entrant has to compete with an incumbent compaatydibes not face credit risk.
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RAE has proposed to change the pricing policy,h@scurrent environmental requirements
(CO2 — natural gas certificates) put pressure @n dituation of PPC. Considerations of
increasing the price during the summer time (peakl) and differentiate the prices depending
on the different zones are deemed as measuresvilhgromote energy efficiency. But the

uniform supply tariffs will not change as long s market share of PPC remains above 70%.

5.2 THE DOMESTIC NATURAL GASMARKET

5.2.1 Regulatory Framework

According to the Third Energy Package, the alteveatoutes that the Member States can
choose, in order to accelerate liberalization affdctvely separate the activities of the
incumbent companies are the following: The owngrambundling (OU), the Independent
System Operator (ISO) according to which the resiing of the electricity sector is

organized, and the Independent Transmission Openatoch is the existing model for the

natural gas market. The Public Gas Corporatiohascommercial company, undertaking the
competitive functions (import, supply) of the markeshereas DESFA is the owner and
operator of the grids, responsible for the thirdypaaccess. The activities of the two

companies are legally unbundled.

By all interviewees the model of the IndependenanBmission Operator is deemed as
adequate, taking into account the present conditidimne domestic market is still in its
infancy, with developing the network being the tfipsiority. For that reason the market’'s
progress cannot directly be comparable to maturekets such as UK. As the key
infrastructure further develops, all intervieweggse® that, in order ‘real liberalization’ to be
achieved, the ownership unbundling should be fadldwit is considered the most reliable
method that ensures transparency and that doegoquate detailed and extensive regulation.
In any case, the decision making and the timingpen the Greek government, and the
representatives of the main stakeholders do noé lmaformation on how and when such

development will occur.
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A recent step of progress is the issuance of té Gode for the Transmission System, which
enhances transparency and facilitates the entngwfmarket players in the National Natural
Gas Transmission System. Published as a MinistBeakee on 24th March, 2010, it deals
with TPA issues, such as the transportation agratsrfer time periods less than one year,
transmission capacity and short-term congestion agement rules. According to all
interviewees the Grid Code was the missing patth@fuzzle, which practically solves issues
that have arisen. Mr. Katsis from DESFA mentionat tbo far only one potential shipper
requested access to the LNG terminal in Revytholsgdaad in November 2009, in order to
feed on of its gas-fired generation power plantti#esrelevant secondary legislation was not
enacted yet, the use of the LNG facility was ntave¢d, since potential access to more than
one user to the short-term capacity Revythousdajempardize the security of supply for the
end-consumers. In 2010, as the framework allowssparent and unimpeded access to third
parties, it is anticipated new entrants to requegtacity mainly from the LNG station in
Revythoussa. DESFA based on the call of interedtNG users, will publish program for
unloading LNG loads, from 01.06.2010 until 31.12.Q0

Further legislation acts are anticipated: RAE hé&gady consented on the Licensing
Regulation, and according to Mr. Aslanoglou witktie following weeks, will be issued as a
Ministerial Decree. The Supply Code is currenthdenthe examination of RAE, and the
deadline for the publication of the document isestpd in the second semester of 2010.
Further regulations will be issued with the passafyéme, taking into account the gaps in
existing rules, the requirements of the market tnedneed for development. RAE’s ex-ante
competencies and role in the domestic markets eogeqted to expand, as the latest EC
2009/72 Directive for additional powers to the oatl energy regulators, will be transposed

to Greek legislation.

The issue that seems contradictory to the doctraidgeralization is the 30-year license
granted in 2001 to the three Gas Supply Comparfigstiki, Thessaloniki, and Thessaly.

Functioning under accounting unbundling regime, supply companies undertake the
activities of developing the regional network, dimiting natural gas and supplying it to
customers. As currently DEPA is preparing the teindeprocedure for the three new EPAs in
Sterea Ellada, Central Macedonia and Eastern Mag@d&Thrace, the same structure to the
existing ones will apply. As the emergent naturéhef Greek market was incorporated in the

derogation period granted for applying the EU psmns to its domestic legislation, this

58



special operating regime makes sense. The reasbelmgd is that EPAs will have to create
the urban network from the outset. 30 years is @eems adequate time frame to “be
protected” from competition and provided with common@ guarantees. The long-term
licenses of the supply companies are compatiblb thié EU Directives provisions (Article
28_Directive 2003/55/EC). During this ‘protectiogpériod it is expected the foundations of
the market to be set, in order the following yegaesmarket liberalization to become reality.

5.2.2 Competition Field

Today DEPA is the sole user of the national netvgystem and supplier of large customers.
The representatives from the incumbent natural ogespanies agreed that there are many
reasons for that: As the Greek natural gas sestar hascent market, the focus of all
stakeholders is placed on developing the necegs@agtructure. A liberalized market cannot
exist without the physical network. The lack of plval interconnections with the
neighboring countries sets as priority the signifigntergovernmental agreements for the
designing and the pipeline construction. Furtheemas the secondary regulations and rules
are applied in the Greek setting, entrants in thport and sale segment are anticipated to

request network access.

The model we observe in many European countrieguige common in Greece as well.
Energy companies are interrelated through crossekbhlings, and the oll, electricity and
natural gas sectors are dominated by few compariggical examples are the lItalian
company Edison, which is the main national pow@&dpcer, possessing 15% of the Italian
gas market as well. In Germany the energy giant R\&&recently merged with EON. In the
Greek setting DEPA is owned by Hellenic Petroleur8&®6. The Public Power Corporation
has the option to buy 30% of DEPA’s shares, whiéngy its major client with a supply
contract valid until 2016. According to DEPA itnst certain if or when PPC would exercise
its right, as it is a decision depending on thee®r8tate, which is the main shareholder of the
two companies. All interviewees do not consideissrshareholdings as a hindering factor to

the market transparency.

According to Mr. Aslanoglou from RAE, “the concessicontract signed with the three EPAs

along with including provisions of maintaining aexippanding the distribution network, grants

them the right to choose their pricing policy. Birictural differences among the distribution
59



networks indicate the differences in the pricesrgbd. Part of the distribution grid was
already existent before the establishment of thé& BRiki, while the construction of the
networks of Thessaloniki and Thessaly begun afterfoundation of EPAs Thessaloniki and
Thessaly.EPA Attiki decided on its pricing poligg,order to be competitive to the substitute
fuel, oil, and based on its obligation to cover tperational cost since a number of DESFA
employees was transferred to EPA Attiki and adddlty has to pay DESFA stranded costs.
EPAs Revenue cap requirements have a 30-year &imefraccording to their license to
collect a definite amount of money. RAE’s role @ mo designate how the 30-year income
should be distributed and realizing the individiyabf the situation, agreed on the pricing
policy of EPA Attiki for the first years of its opagion.

According to the latest EU Directive and dependmgy the end-use of natural gas, a
minimum, non-zero tax level is promoted, as longh&spercentage of natural gas in the total
national energy mix is less than 15%. The tax gatiencerning natural gas, according to the
Greek Law 2364/95 grants tax relief until 31/12/2@hd since the percentage of natural gas
in the energy mix is less than 25% target, it ipezted to be taxed less than the substitutes.
More concretely according to the baseline scenafithe Long-Term Energy Planning of
Greece, in 2010 the percentage of natural gaseirettergy mix will be 10.2% According to
Mr. Aslanoglouit is expected until the end of 2012 the natura ggabe under special tax
regime. The most effective instrument that allowdividual households and companies to

benefit is the reduction in the consumption tax.

5.2.3 Security of Supply

Security of supply is a major issue that concerhsacive stakeholders in the domestic
market. The responsibility cannot only lie on theumbent companies, since they operate
only the domestic grid. The Energy Regulator amdEbropean Union can set the TPA access
terms and the Member States can assist in cre#iiegframework and in undertaking
intergovernmental initiatives. Since it is importaad its penetration is estimated to increase
in domestic end-users and in generation of elewtrithe restructuring of the sector is
organized around these dimensions. The gradualagiqm of the supply contracts makes

urgent the infrastructure development and the difieation of sources.
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According to DEPA, the energy crisis taught us that interruption of supply can coincide
with low temperatures and bad weather conditiorsijesthe EU member states were not
adequately equipped in order to deal with a cosisuch magnitude. Had not been the global
financial crisis with the subsequent energy demadectease, the energy crisis would have
been more intense. Concerning the lack in infrasitine structures, it was not possible reverse
of flows to be allowed. As additional measures, filmther LNG use is promoted, whereas
increase in underground storage NG capacity castassackling similar crises.

DEPA, the Bulgarian Energy Holding and Edison In&gional Holding on % March 2010
signed the agreement for the construction and @agiten of the natural gas pipeline Greece-
Bulgaria Pipeline (IGB) that will connect the Greskd Bulgarian market. The pipeline will
have 160km length and it is estimated to be opegati 2013. The 140million euro budget is
estimated to be partially funded by the EU. Thédahannual capacity is estimated between 3
and 5 billion cubic meters with the potential tqpard at a later time. The Greek-Bulgarian
interconnection is a branch of the Greece-ltalyk&éyr pipeline, that when completed is
estimated to provide Europe with 8 billion cubicters natural gas from Caspian Sea per
annum. The pipeline will transport natural gas frAmerbaijan, from Middle East, LNG from
Revythoussa and in the future from LNG terminaksnpkd to be constructed in the Greek
territory. With the construction of this pipelinengw interconnection is being created, the
security of supply will be increased and new protpare ahead for DEPA increased role of
DEPA in the region.

The undersea pipeline Poseidon, when completedfagilitate the import of 8 billion cubic
meters, quantity representing 10% of the total sonsion of the country. As the time
required for such magnitude projects is longer thair construction time, the necessary
design and detailed marine survey for the undguaeaare in process. For the onshore part in
the Greek territory the procedure for assigning ¢batractor that will undertake the pre-
project planning (Front End Engineering Design, BEES under development. As DEPA and
Edison are granted a 25-year special operatingneegioncerning TPA provisions, they
initiated an Open Season Procedure (June 2008)inferested parties to have access in
additional capacity of the undersea pipeline, bdytime 8 billion cubic meters that are
exempted. 17 companies expressed interest, anthtlenal regulatory authorities of Greece

and Italy will examine them, before the tenderingogedure begins.
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Apart from the consortium with Edison and the o#fidalks with Azerbaijan concerning the
Greek-Bulgarian pipeline, contacts with SOCAR, stete-owned gas company of Azerbaijan
have been conducted for the supply of 1 billionicubeters. A prerequisite for the import of
quantities is the interconnection agreement andethas of TPA access and supply contracts
with Turkey, and towards that direction the poétiand diplomatic efforts are intense.
Among the fundamental projects for the nationaluséc of supply that have already been
completed is the upgrading of the two storage tamkise Revythoussa LNG station.

Further investments in infrastructure, with progethat will diversify the import routes, or
increase the transmission capacity, will ensersty of supply and also offer a leeway to
competition in the national gas market. The amemdsnén the metering stationa the
Greek-Bulgarian and Greek-Turkish borders, when ptetad, will increase the import
capacity. The third tank in the Revythoussa Isldrad is estimated to start operating in 2013,
will increase the storage capacity of the terminall, grant diversification, a way to deal with
emergency situations, and will also increase therahgas quantity that feeds the national

and the Balkan markets.

According to RAE, the import capacity of the coyntwith the existing entry spots
theoretically can meet the projected long-term dedn&®AE in order market transparency to
be ensured suggests to DESFA to calculate thelampacity of the entry points, taking into
account the possible impediments since the actugbit and transmission capacity are
influenced by the national demand distribution #rellack of a compressor in the main grid
The designed construction of a compressor in th gad will amplify the transmission

capacity from the northern regions to the soutleres, where the demand is higher.

5.2.4 Country-specific attributes and challenges

Greece, being an emergent market, sets the basidbdooming a key player in the
southeastern region, by investing in its networfkastructure. Compared to other European
countries, where the percentage of the naturapgaduction that reaches end-users is high,
the percentage of the consumed natural gas by serd-us relatively low. Progress though
has been realized, as according to RAE’s “ReporthenSecurity of Natural Gas Supply in
Greece” the natural gas demand has been increatsamgompound annual rate of 12% for the
last five years. In 2007 it was almost double imparison to 2001 levels. The number of
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household and commercial customers has increasedydbe same period of time, as a result
of the distribution network expansion that has beealized by the EPAs of Attiki,
Thessaloniki, and Thessaly.

Furthermore, the penetration of natural gas tostrihl and domestic sector is not as wide as
in other European countries. The goal that DEPA deisof supplying 1 million domestic
clients in 2010 is deemed as reachable. AccordmgePAs the data concerning the
applications for new connections are encouraginBPB is setting the foundations on
expanding the natural gas use to new areas, apart the urban regions of Athens,
Thessaloniki, Larisa, Volos, Karditsa and Trikafecording to estimations, approximately
400.000 domestic clients have been using naturalngéion-wide. Based on the reports of
DEPA, DESFA, EPAs and the licensees of power pldR&sE projects for the medium-term
horizon that the demand of the power generationtheadcommercial sector along with the

households’ will increase, while industrial custesiavill remain in the same levels.

Answering to the question of, whether the globaficial crisis and the subsequent demand
fall, will delay the construction of the South EggiCorridor infrastructure projects, DEPA is
familiar with the fact that energy demand accordimghe International Energy Agency has
dropped 3,1% on a global scale. Additionally therdase in the gas companies’ revenues,
due to low prices, may indeed postpone investnremtfrastructure projects. Despite the dire
economic circumstances, Europe in the future wakadadditional gas quantities to cover its
needs. The diversification of sources, in orderettance security of supply and foster
competition among the different suppliers, requitgastructure projects. More specific,
delays in the Greek part construction of the GrBalgarian pipeline are not expected to
occur, due to the fact that its length is relewasthall (20-25 km).On the supply side, DEPA
as the main gas supplier of the country has 3 teng- contracts imports gas from Russia,
Turkey and Algeria. In 2007 the percentages ofartgpfrom the three supply countries are

presented in Table 1.

Origin % of total
Russia 76.7%
LNG (Algeria) 22.5%
Turkey 0.8%

Source: RAE, ‘Report on the Security of Natural Gapply in Greece”
Table 1: The Natural Gas Sources during 2007
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As more gas-fired power plants are planned to bestcocted and consequently power
generation and gas supply are becoming more itdégce the security of supply measures
directly influence each other.

6. DISCUSSION

6.1 RESULTSAND LITERATURE REVIEW

In this chapter the examined previous literaturé @ interview findings are combined. The
factors that have been identified, as influenciogvgrs to the domestic energy markets, are
augmented by the views of the interviewees, whegregsent the major stakeholders in the

electricity and natural gas setting.

As the foundations of the Greek electricity liberation were set 10 years ago, the provisions
of the three European Energy Packages have bewptrised to the Greek setting. Taking into
account the circumstances and the distinct charsiite of the country, the issued laws were
followed by secondary legislation and codes, raguapractical issues. The actual market
opening of the country depends on the practicaliegipn of these regulations, while the role

of State is considered crucial in providing theiatives.

According to HCC, the market opening during 2000£L®Was 34% of the total consumption,
as the First Electricity Directive was transposedhie Greek legislative environment. The
implementation of the Second Directive increasesl percentage to 65%, and today all end-
users in the inter-connected system are eligibletotners, and are able to choose their
supplier. As most the domestic electricity generattomes from lignite-based power plants,
the national energy policy promotes the adoptiorle&ner sources, mainly natural gas and
renewable means. As the infrastructure in the ahgas sector is being developed, increasing
its use in the electricity production, offers disification of resources, enhancing the security
of supply. The EU Directive 2001/77, which promoted Renewable Energy Sources (RES)
and Combined Heat and Power plants (CHP), waspomesl to the Greek framework by the
law 3468/2006. In 2006 it is estimated that 3%hef domestic demand was covered by RES.

Investment incentives are provided for investing cleaner technologies, inter alia by
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competitive feed-in tariffs and expanding the v#icbf power purchase agreements to 20

years.

Although a substantial segment of the domestictdgy market has been liberalized since
2001, limited new entries in the generation andirsiegments of electricity reveal that the
domestic market remains rigidly national. The RuBlower Corporation still possesses the
biggest share in the supply market, functioning agrtically-integrated entity, and barriers
for new entrants still exist. For instance, the tcact between PPC and the Public Gas
Corporation (DEPA) provides for the most favoredtomer clause, depriving other clients
from purchasing natural gas on better prices amdseAdditionally the privileged access of
PPC to the lignite reserves does not facilitateethiey of new investors, since it is difficult for

new entrants to compete generation with the lovi-logpsite.

According to the Greek legislation, the ownershiptlme transmission and distribution
networks remains under PPC, while the operatiah@distribution grids was supposed to be
granted to HTSO from July 2007. HTSO would be reea@rio HTSDO, and by that way the
further unbundling of the incumbent company’s acdsuwould be realized. Such
dismantlement has still not taken place, althoughrhain stakeholders anticipate that such
development, since is EU-mandated, is on the waytlam details should be fixed, before the

announcement.

Furthermore, the geographical position of Greece combination to the limited
interconnection capacity restrains the new markaygrs from entering the domestic level
field. Due to the definite interconnection capdig$, and the reserves on behalf of PPC, the
imports are limited. Especially concerning the ftowith Italy, due to the substantial
deviation in the electricity prices between Greaocd Italy, almost no exports are realized
from Italy to Greece. Likewise, the existing monlgiac conditions in the electricity market,
in combination with the slow structural and regaigtreforms do not provide an environment
of initiative undertaking. The high cost of capjtatquired for investment in generation
facilities construction is already a barrier fotrgrn the sector, since the risk is increased and
the sunk costs significant. The number of poterg@hpetitors is restricted to those with
sufficient capital for investing and experiencetime building and operation of electricity

production units.
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The last factor that delays the market openindefdlectricity market is the time-consuming

and bureaucratic procedure of license such as amental, land planning, and operation

permits. New entrants have to wait long time pesjad order to be granted the necessary
licenses. Exemptions from this labyrinthine are pownits constructed from the Center for

Renewable Energy Sources (CRES), and units withaiptill 20KW.

In the natural gas sector and amidst the confbctthe energy dominance, the region of
Southeastern Europe obtains important geopolitiodd. Greece due to its geographical
position has the potential to be a strategic plagennecting the East to the West. The major
oil and natural gas pipeline projects create a setvof opportunities and challenges. The
existence of the LNG terminal in Revythoussa, th@geted increases in capacity by adding
an additional tank, and the future constructioroioé more terminal in Northern Greece that
will feed the domestic and neighboring (Bulgariamnkania) markets are projects of strategic
significance. In January 2009 the European Comomsgiublished a list of the crucial

infrastructure projects that would enhance secuoitysupply in Europe. Inter alia, the

interconnection Greece-Bulgaria and the underspalipe Greece-ltaly are included. The

European Investment Bank will assist in funding p@these projects.

DEPA has strategic value in the Southeastern Eyaspparticipates in the construction of the
ITGI pipeline, and in the of South Stream brandht tluns the Greek territory. According to
the Greek Ministry of Economy and Finance, the gomeent plans to let the 35% of the
possessed share capital (65%) to private invedorstgy companies, which have expressed
interest, are the German EON and the French G&zatee. Corporations, as the Italian ENI
and Edison and the German RWE, are also deementestipl strategic buyers. According to
analysts, today the value of DEPA is estimated ¢o2b billion euro. As the current
government favors the privatization of the publitlittes, finding a strategic buyer is
reckoned that will happen in the immediate future.

Furthermore the penetration of gas to the domes$gats is a priority for EPAs and in order
to be enhanced, measures in pricing policy are pteth The end-users tariffs that all three
EPAs charge are competitive to the oil and elatyriprices. The installation costs differ
depending on the technical characteristics of eagton, but as a general rule EPAs offer a
discount from 50%-80% in the connection fee. EPAkAtIn particular, has erased this fee,

and offers competitive terms in the new contratke price, which end-users pay, consists of
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a fixed and a variant element. The price that tRA%of Thessaloniki and Thessaly charge is
dependent on the annual consumption of each clre@spectively of the use. There is also a
volume discount, in order customers with high comgtion to have lower prices. According

to the pricing policy of EPA Attikis, the naturakhg price depends on the price of the
competitive fuels, and as a result the price depemad the use, whether is household,
commercial or industrial use. So end-users withlamannual consumption but different use
of the natural gas may pay a different tariff. DE&Ad Bulgargaz signed on 24th April 2009
a memorandum, in order not to lose valuable timeegotiations and typical adjustments, in

case a similar situation would jeopardize secwitgupply.

The financial crisis, hitting most of the globeg diot leave Europe unaffected. In the energy
landscape, the two most significant consequences the substantial decrease in electricity
and gas demand and the uncertainty concerning tinges infrastructure projects. The
conflict between Russia and Ukraine over natural gaces deteriorated the already fragile
situation, leading to interruption of supply in gaBuropean countries, jeopardizing security
of supply as well. In the aftermath of the crigsergy consumption presents recovery signs,
although staying in lower levels compared to thevimus year. According to European
Commission’s “Report on progress in creating thierimal gas and electricity market”, as oil
prices begun to decline, due to the financial srisvholesale electricity and gas prices
followed with the anticipated time lag. The retpiices though did not expose the same
pattern, implying that the market harmonizationl dags behind and remained higher

compared to the 2008 levels.

Greece in particular, is going through an unprectste crisis that affects all industrial

sectors. Although the domestic circumstances atethe most favorable, macroeconomic
variables are not affected. The planning of infiasture projects is not based on the level of
domestic consumption, which could be argued thatlistively small, but on the fact that

through Greece the rest of Europe can have acoesattiral gas sources from Africa and
Asia. On the global setting the LNG market is mlagaid compared to transportation through
pipelines and globally there are big investmentENIG infrastructure. As Greece decides to
further develop the LNG infrastructure, by addinthid tank in the Revythoussa Island, by
planning to construct LNG facilities in other plagcesuch as the island of Crete, and in a
location in the Western part of Greece, in ordebéoclose to the IGT pipeline makes a
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strategic choice, within the context of the natiogr@ergy strategy. As the maritime industry
in Greece is well developed, and many LNG ships iarethe ownership of Greek

entrepreneurs, Greece can be promoted to an ehebyy

In a nutshell, the underdeveloped forward energyketaand machineries that would allow
effective risk management, the monopolistic presesicPPC, although nine years after the
official initiation of the liberalization have pass the limited openness of the domestic
natural gas market creates uncertainty conditi@amg explains the reluctance of new

markets players entering the domestic market.

6.2 Advanced Conceptual M odels for the domestic electricity mar ket

In the following two sections the advanced concaptnodels for the domestic markets of
electricity and natural gas are presented. Thetiaddi aspects that have emerged through the
semi-structured interview cases are presentedeirsthemas of Figure 5 and 6. Completing
the overview of the electricity and natural gas kegrthe elements not being mentioned in

the relevant literature are presented.

The schemas provide a better insight for the pmtemind the obstacles inherent in the
conventional energy markets of Greece. Along whth hindering factors already mentioned,
the significant delays in the PPC’s unbundling &mel company’s increased market share
describe the current electricity landscape. Funttoee the restricted presence of private

companies is due to the bureaucratic proceduredly concerning the license granting.
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6.2.1 Advanced Conceptual Model for the domestecgiicity market

Full transposition of EU Directives to

the national legislation

The gradual market opening and the
increasing number of eligible
customers

|

Increase of the natural gas use in the

power generation units

Promotion of

Greek Renewable Energy Sources (RES) EU
Electricity |—> | |:> Integrated
Market Market Power of the incumbent Market

Public Power Corporation

Insufficient Unbundling

Limited interconnection capacity

Limited new players’ entry,

competition and cross-border trade
|

Red tape procedures

Figure 5: Dynamics and Barriers* of the integratioprocess to the single EU Market (Advanced
Conceptual Model for the electricity market)

*The Dynamics are presented in the green text haxkesie the Barriers in the red text boxes.
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6.2.2 Advanced Conceptual Model for the domesti¢unal gas market

Crossroad between the East and
West

i
Infrastructure projects in the

region are of European interest

LNG storage capacity

i
Intergovernmental agreements &

memorandums of cooperation

Greek Planned partial privatization of EU
Natural |:> DEPA-Strategic buyer seeking |:> Integrated
Gas Market ! Market

Economic incentives by EPAs to

industrial and domestic clients

1
Limited physical

interconnections

|
Market power of the incumbent

commercial company

Limited entry of new players

Figure 6: Dynamics and Barriers* of the integratioprocess to the single EU Market (Advanced

Conceptual Model for the natural gas market)

*The Dynamics are presented in the green text haxlesie the Barriers in the red text boxes.
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7. CONCLUSION

According to the EU Directives, Greece is subjectlectricity liberalization at the same time
schedule along with Italy and Latvia, while for thatural gas market opening has been
granted a derogation period, together with Finldradyia and Portugal. The general direction
of the domestic electricity liberalization is alegh with the EU provisions. Officially since
July 2007 all electricity customers in the intengeated system would have the choice of
supplier. Real competition though does not exist, PPC remains vertically-integrated,
owning 96% of the market share. The prices are laggl, sending distorted signals to
potential new entrants. PPC also owns most of émeigtion capacity, and the transmission
and distribution networks. The operation of thensraission grids has been assigned to
HTSO, but the dismantlement of the distributiorwuek lags behind. Although its operation
should have been transferred to HTSDO since Juby 2l has not been known when such
development will occur. Since 2006, an infringemgamicedure against the country, from the
European Commission, is pending for failing to i@dSOs and clarifying the conditions

concerning supply licenses.

The unbundling of the Public Power Company in ortierfunction effectively in the
liberalized setting, along with the need to shuivdahe lignite-fired plants and invest in
greener technologies require bold reforms. Thekslestructuring of the incumbent company,
together with the bureaucratic processes for nevkebalayers, declares that PPC continues
to function as a state-political company and thegRregulatory framework does not provide
incentives for new participants respectively. Theckl of imports due to restricted
interconnections deprives the country from cometifrom abroad. The cross-shareholdings
between the oil, electricity and natural gas incantlcompanies strengthen their bargaining

position, posing barriers to new entrants and tieguin negligible market opening.

From the above it is concluded that the structuesgjulatory, and market barriers hinder the
domestic electricity market from reaching its fildleralized potential. Although it is a mature
market with developed infrastructure in the maidlatme slow reforms, the delayed issuance
of codes and the prices that do not reflect the, goeserve monopolistic conditions in the
spirit, although in the letter it is liberalizedhds the research hypothesis of timely electricity

liberalization is rejected.
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In the natural gas market, Greece’s geopoliticalitpon serves as the crossroad between the
abundant-at-natural-gas East and the demanding. Wkstnatural gas enters the domestic
market from the North, through Russia, from thetEdwsough Turkey and Azerbaijan, and
from the South, through Algerian LNG supply, witlitire prospects from Libya and Egypt.
The infrastructure projects of pipelines intercastmgy Bulgaria, Italy and Turkey offer
source diversification and security of supply, @fiating the danger of a energy crisis similar
to the ones that Europe has witnessed in the past.

The development of the market is shaped aroundilibealization process, despite the fact
that the supply segment of the chain is protectgdhie monopoly regime, in order the
infrastructure to be created. Today, the regulatoaynework encompasses all necessary
provisions to facilitate the imports and the netwarse from third parties. Further
privatization plans of the incumbent company DER&eal the political will on creating a

liberalized regional market.

EU having realized the nascent status of the domesitural gas market had granted a
derogation period, according to which Greece wdsenuired to liberalize its market before
2006. The fields that the natural gas market camwpgen are the import and transportation
segments, as the supply is granted to regional puwi@s. New suppliers will be able to be
active in the end-user domestic and small indussugoply after 2030, as the operation

licenses of the three existing regional supply canigs expire.

Realizing that the natural gas sector is in itemafy, the prospects of the natural gas market
are encouraging. But certain impediments questiertitnely liberalization of the sector. The
pricing system could be questionable, since PP(bagmatural gas in more favorable terms,
than any other buyer, potentially impairing competi in the electricity field as well. The
three energy companies (PPC, DEPA and Hellenicoleeim) are related in ways that
encourage practices of manipulating the market.c€aring the networks, the delay in
issuing secondary legislation and codes has beempdrang market transparency (the
Network Code was issued in March 2010), and jestithe reluctance of third parties using
the domestic pipeline grid. The single time a pevshipper requested admission to the LNG
terminal was in November 2009, and the access wagd. The reasoning was that clear

market and pricing rules would not apply for sherm importers. Drawing conclusions from

72



the above research, the nature of the barriergenhén the Greek natural gas market delay

the liberalization process and thus the researpbthesis is rejected.

Although the electricity and natural gas markettedion the operational regime and the level
of development facing dissimilar challenges, botirkats are considered as delaying to keep
up the pace of the European integrating plan. Thedative progress is moderate, and the
steps taken, in order to overcome the barrierswaaak for a truly open, deregulated and

liberalized market to be established.

Limitations and Future research

Although this study has shed light to the currgatus quo of the conventional markets in
Greece, it is value-adding to mention the limitatioof this research. Firstly, the views
expressed in this study stem only from the majakettolders of the corresponding markets.
However, it can be argued that the interview sanipleather limited because of the also
limited number of market players. In addition, tlesults of the research are based on the
opinion of representatives from the incumbent camgzsand authorities, and the perspective
of the private stakeholders with minor presence #na or desire to be active in the Greek

environment is not taken into account.

Furthermore, this paper is based on the views ef @reek side, while the European
perspective in the progress and the current situaif the energy markets is not considered
for the formation of the most advanced conceptuadeh It would be of much interest and it

is suggested for future research to include théookitof European organizations, through
other methods of research, and not only throughatheysis of European Directives and
relevant literature. European regulatory bodiesnmiassions who conduct sector inquiries
and independent international institutions coulteroft more holistic point of view on the

liberalization process and the future developments.

Additionally, a cross-country case study would béghtening, with Greek energy markets
being compared to countries with similar resougsicipating in the energy mix, in order to
evaluate the degree of market opening and the guoes followed, serving as a paradigm for

the domestic ones.
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