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1. Introduction: Much Anew in the East

Countries covered: EU Accession Countries (May 2004) +

UCTE: Poland, Czech Republic, Hungary, Slovakia, Slovenia, Croatia

Synchronous with 2"d UCTE-region: Romania, Bulgaria, South-East Europe
UES: Lithuania, Latvia, Estonia
Indirectly covered: Russia, Ukraine

State of EU-Integration

Technical integration succeeded in 1995 already (Centrel/UCTE)
Economic and institutional integration still in progress

,<Acquis communautaire®, mainly Directive 2003/54 far from being fulfilled (cf. EU
Benchmarking Report)

Critical issues: price adaptation, privatization, competitive market structures

Fuel diversification, security of (fuel) supply
Potential impact on EU-15

- Electricity trading
- Transit (of Russian electricity)
- Environment, nuclear, etc., price competition
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Survey of the Region:
The Electricity Sector in the New Member Countries
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Survey of the Region:
Electric Power Generation in Eastern Europe

Country Total Power Plant. Total Generation in
Capacity in MW billion kWh
Bulgaria 10.384 36,5
Estonia 2.428 7,5
Latvia 2.173 3,8
Lithunia 6.156 15,6
Poland 33.941 143,3
Romania 18.157 50,1
Slovenia 2.729 13,7
Slovakia 8.318 32,8
Czech 16.311 76
Republic
Hungary 8.311 35
CEE-
Countries 108.908 414,30
EU 15 601.572 2.556,70 oo

Source: Eurelectric
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Issues: Market Structure Ownership and Concentration

All CEE countries still away from the
unbundled, fully privatized and
deconcentrated benchmark case !

Hungary} mainly privatised generation, fully privatised distribution, but integration of

— TS0 and state owned generator
Czech R
Slovakia ~ Partialy privatised generation, partly privatised distribution

Poland _

Romania)
Bulgaria ~ State owned generation, partly privatised distribution

Lithunia _
SIovenia} Unbundled state owned generation and distribution

Estonia
Croatia Vertically integrated state owned monopolies

T 4. "




Electricity prices (without Taxes, as of Jan. 2004)

Country me_la_r\;<ver:/§iezaerin price ¢f/<f(rvi/nhqkustry residential price ¢/kWh**
Bulgaria 36,41 4,4 4,4
Croatia 14,46 5,6 6,4
Czech Republic 54,8 4,49 6,6
Estonia 5,37 4,69 5,5
Hungary 38,57 6,03 7,94
Latvia 6,2 3,87 4,87
Lithuania 7,5 513 7,26
Poland 113,7 4,22 6,13
Romania 47,9 4,51 5,55
Slovenia 11,8 51 8,3
Slovak Republic 54,7 5,06 8,69

* @ annual consumption of 10 Mio. kWh/a and annual utilisation of 4000 h
** @ annual consumption of 3500 kWh/a

Sources:

EUROSTAT - Statistics in Focus

Energy Regulators Regional Association ERRA - http://www.erranet.org,

Energy Agency of the Republic of Slovenia - http://www.agen-rs.si/eng/frames.asp
Regulatory Office for Network Industries URSO - http://www.urso.gov.sk/
Romanian Energy Regulatory Authority ANRE - www.anre.ro



Issues: Trade and Interconnection

:entral Europe: Occwrence of congesiior

- Slovakia mainly trades from north to south. But there is an ' 1 25%

insufficent link for the profitable exports to Hungary 26-75%

TEEE-990
- The CR has strong interconnections with the neighboring 100%
countries and significant cheap surplus capacities after the full L
commissioning of NPP Temelin D S p.

- Hungary imports power form Slovakia and Ukraine. Export
mainly goes to Croatia, where the fluctuating hydro capacities _11
often result in good prices for transit or even for expensive
Hungarian electricity

- Poland is less inclined to import electricity, may be because of
its production overcapacity.

Jaltic States:

- Lithunia, Latvia, Estonia: Baltic electricity network is technically
well developed with strong interconnections between the three
countries and eastern neighbours; UCTE-future in dobut.

3alkan:

- Slovenia: congestion on the borders with Austria and Italy.
- Romania: plans to become a large regional electricity exporter

by targeting neighboring countries; possible markets include : S
Greece, Turkey, and ltaly. . \/d%

- Bulgaria:Interconnection with Albania, FYROM, Turkey and | == |'
Greece is under development.

c
b
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- |
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Source: UCTE System Adequacy Retrospect 200



Survey of the Region: Physical Electricity Exchanges in
CEE Countries 2003 in GWh
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Production of Electricity According to

Issues: Fuel Mix

Energy Sources in Central and Eastern
Europe, and the EU15
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Issues: Sustainability

Estimated Renewable Energy Mid Term
(2020) Technical Potential in MW

Wind Geo. Biomass Hydro Total

Bulgaria 3400 200 3371 1070 8041
Croatia 1000 48 575 642 2265
Eielaru CzechRepublic 2200 0 819 285 3304
Estonia 500 0 248 0 748
Hungary 500 0 983 357 1840
Latvia 550 0 325 428 1303
Lithuania 500 0 318 214 1032
Poland 4000 0 4160 999 9159
Romania 3000 15 1919 2568 7502
Slovakia 250 0 273 499 1023
Slovenia 100 10 135 642 887
o Installed and In-construction Renewable
mara
Energy Capacity.
Wind Geo. Biomass Hydro  Total
<100MW
Bulgaria 0,0 107 977 63 1147,2
Croatia 0,0 114 7 655 776,1
Czech Republic 23,0 13 775 283 1094,0
Estonia 6,2 0 917 4 927,5
Hungary 2,8 350 573 44 969,6
HyrDEeCIrIC POWEer Generatin Geothermal\Wind SokarWood and Yiasie Latvia 22,8 0 70 65 157,3
(% Electric Generatinn (%) Lithuania 0,0 21 285 118 4240
B 0ol B 05tz Poland. 73,0 69 6425 790 7356,7
. ECio =0 . D.d-tI:IEI.E Romar'.na 1,0 137 4036 2598 6772,0
. 40io ED ! o I:I:llII:Iil Slovak!a 0,0 132 88 684 904,2
B 20t 40 O 0 toot Slovenia 0,0 42 364 520 926,0
O oOta 0

Source: EBRD Renewable Energy Resource Assessment
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4.1 According to the EU Benchmarking Report, most Acession
Countries have yet to Implement Substantial Reforms

Lativa

Lithuania moderate
Poland moderate
Czech R.

Slovakia moderate
Hungary m moderate
Slovenia

Romania moderate
Bulgaria moderate

Germany

Source: Commission of the European Communities (2004), 4.



Market Structure Iin
Import and Production of Gas

Estonia 0 100 No 0 0 n.k. n.k. n.k. n.k.
Lativa 0 100 no 0 0 1.5 0.0 1.5 +1.0
Lithuania | 0 43 no 0 0 2.6 0.0 6.0 +1.5
Poland |34 |66(3) 100 no >100 | 0 124 | 4.0 7.8 1.5
CzechR. |1 99 no >100 0 9.6 0.1 12.0 -3.0
Slovakia 3 97 no >100 0 7.5 0.2 7.3 +5.4
Hungary | 25 75 (2) 100 no 10 0 128 | 31 13.3 +0.0
Slovenia | 0 100 no >100 0 1.0 0.0 3.5 -3.6
Romania | 80 20 (1) n.k. no 0 0 15.0 12.0 12.0 -0.6
Bulgaria 1 - 100 yes >100 0 3.0 0.0 6.0 -9.0
Germany | 18 82 (5) c. 50 yes >100 15 98.4 20.2 87.0 +0.5
UK 90 10 c.25 compl. | 10 0 94.0 112.0 9.5 -4.0




4.2 EBRD Infrastructure Indicators of New Member States
source: EBRD Transition Reports, 0 (no reform) — 4 (,,market economy*)

4-
3,5 M Bulgaria
[0 Czech Republic
[0 Estonia
3- B Hungary
Bl Latvia
2.5 M Lithuania
[0 Poland
B Romania
2 [J Slovak Republic
@ Slovenia
1,5+

1998 1999 2000 2001 2003



4.3 OXERA-based TUD

» According to the Oxera scheme
liberalisation is measured by the

competitive market score and the
network score

*The competitive market score
consists of the upstream score, the
wholesale score and the supply score
beeing weighted equally

*For the final score, the competitive
market score is weighted with 0,7 and
the network score with 0,3

*The initial filtering that was done by
Oxera was not taken over

Detailed indicator scores

Competitive market score

Upstream | | Wholesale Supply Network
score score score score
33 fl 33 f;s;l 33 fl l
Network

score

l Relative cost l

Electricity market score

source:(Qxera,Energy Market competition in the

EU and the G7, September 2003, p. 4)




Quantitative measurement of liberalisation

The detailed scores on the example of Slovenia:

. The upstream score depends on the

A market share of
market shares of the blggeSt generatOrS upstream biggest generator % 66,20%
market share of
biggest 2 generators  |% 90,40%
. . market share of
[According to the market concentration biggest 3 generators % 96.30%
70 % of the score is fixed. Technical technical market
. . i t/i % 0,00%
market opening and the mechanism of e A oder v n
import deliver equally the other 30 %. wholesale P e s T .
covered by price reports  |% 3,11
market share of
. . bi t2
.The network score takes into account if normed contracts N cuppliors
there is unbundling and reg. TPA
network unbundling transmission JIN J
.Unbundling delivers 30 % of the score reg. TPA transmission JN )
. o unbundling distribution JIN J
and re. TPA delivers 20 % of the score; reg. TPA distribution JN J
for transmission and distribution,
respectively
Disclaimer:
Wholesale and downstream are Sources of data are documented in the

calculated in a similar way appendix of the study report



Divergence Concerning Reforms
Between the Countries

.Slovenia achieves a level
comparable to Western European
countries

. Overall modest results concerning
the OXERA-score

. Reforms are seemingly
independent from geographical
position and size

6,50
6,00
5,50
5,00

4,50 -
4,00 -
3,50 -
3,00 -
2,50 -
2,00 -
1,50 -
1,00 -
0,50 -

0,00

Liberalisation
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Quantitative measurement of liberalisation

.The very bad results for Croatia root in
the monopolistic supply structures. HSE
is the only relevant supplier of size

.In the wholesale market there are no
price reports

.Concerning the network score there is
only unbundling concerning the
accounts, but no legal unbundling (not
shown)

.In Czechia the market is already opened
to nearly one third of the customers

.There is also a quite high rate of
customers who were changing their
supplier

.On the network side they only lack of
unbundled distribution companies

.The market concentration on the
generation side is quite big even though
not monopolistic.

-leads to a scoring in the midrange

Croatia:

upstream

wholesale

Czechia:

Industry

Households

market share of biggest

supplier %
market share of biggest 2
suppliers %
market share of biggest 3
suppliers %
technical market opening
(exportimport) %
mechanism of import R, A oder V
price reports J/N
market opening % of all consumers
market share biggest
supplier % ot total supply
market share biggest 2
suppliers look upon
market share biggest 3
suppliers look upon

customers changing
supplier since liberalisation yearly rate of all customers

market opening % of all consumers
market share biggest

supplier % ot total supply
market share biggest 2

suppliers look upon
market share biggest 3

suppliers look upon

customers changing
supplier since liberalisation yearly rate of all customers

100,

100,(

100,

0,0

30%
27%
47%
62%

8%
30%

23%
42%
59%

8%



5. Conclusions

-The transition from socialist power systems to market-oriented electricity
sectors has not proceeded as planned, but some progress has been made: all
CEE countries still away from the unbundiled, fully privatized and
deconcentrated benchmark case

- Three regional markets (Baltic, Balkan, CENTREL) are developing in CEEC's;
infrastructure, congestion and market structure factors are preventing the
development of an integrated market; however, successful technical
integration into the UCTE. Further market integration will be a slow process,
with a likely focus on the core countries

- New member states are unlikely to become forerunners of a sustainable
energy future: limited potential of renewables, focus on coal and nuclear
energy

- For the “old” EU-15, electricity enlargement entails both elements of
cooperation and competition



Literature

Bradke, Harald; Cremer, Clemens; Mannsbart, Wilhelm (2001): Potenziale flr den Import und Export von Strom.
Karlsruhe, ISI.

EBRD (1996): Transition Report — Infrastructure and Savings. London, European Bank for Reconstruction and
Development.

EBRD (2004): Transition Report 2005. London, European Bank for Reconstruction and Development.

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

Global Competition Review (2004): Electricity Regulation 2004. London.

Hirschhausen, Christian von (2002): Modernizing Infrastructure in Transformation Economies — Paving the Way to
European Enlargement. Edward Elgar, Cheltenham, UK and Northampton, MA, USA (2002).

International Energy Agency (various years): Country Reports. Paris, OECD.

Encharter (2003): Regional Electricity Markets in the ECT Area. Brussels, Encharter.

Kreibig, Uta, Petra Opitz, and Christian von Hirschhausen (2001): The Power Sector in Central and Eastern Europe:
More Competition Needed in the Run-Up to EU Membership. Economic Bulletin, Vol. 38, No. 1 (January), 33-
38.

Opitz, Petra, and Christian von Hirschhausen (2001): Power Utility Re-Regulation in East European and CIS
Transformation Countries: An Institutional Interpretation. Paper prepared for the Annual Conference of the
International Society for New Institutional Economics (ISNIE), September 13-15, 2001, Berkeley (USA). also
as DIW Discussion Paper 246.

Newberry, David M. (1994): ‘Restructuring and Privatizing Electric Utilities in Eastern Europe’. Economics of
Transition, Vol. 2, No. 3, 291-316.

Newbery, David (2002): Problems of Liberalizing the Electricity Industry. European Economic Review, Vol. 46, No.
3, 918-927.

Stern, Jon, and Junior R. Davis (1998): Regulatory Reform in the Electricity Sector in Eastern Europe. Economics of
Transition, Vol. 6, No. 2, 427-460.

Stern, Jon (2003): The 2002 European Union Electricity Directive and its Implications for the Countries of Central
and Eastern Europe. London Business School; Regulation Initiative Public Policy Paper Series (2003-1).



Electricity: Market Opening Basic Data

Market Size of open Eligibility Unbundling Network
opening market TWh threshold access
(%)
TSO DSOs
Estonia 10 <1 40GWh. acc. acc. Reg.
Lativa 11 <1 40GWh. leg. leg. Reg.
Lithuania 17 <1 9GWh. leg. leg. Reg.
Poland 51 48 10GWh. man. acc. Reg.
Czech R. 30 15 40GWh. leg. leg. Reg.
Slovakia 41 4 40GWh. leg. leg. Reg.
Hungary 30-35 9 6.5GWh. leg. acc. Reg.
Slovenia 64 6 41kW. leg. acc. Reg.
Romania 33 11 40GWh. leg. leg. Reg.
Bulgaria 19 4 100GWh. acc. leg. Reg.
Germany 100 490 - leg. acc. Neg.
UK 100 335 - own. leg. Reg.

Source: Commission of the European Communities (2004), 13.




Electricity Balancing Arrangements

Balancin | How are | Supern. [S] | Balanc. Intraday Gate Dom. % of % of

g period charges National Groups market closure single balanc. balanc.

(minutes) set [N] or allowed possible gen. energy energy

Regional within supplied supplied
[R] balanc. by cons. by non
Balancing area? during nat. sites
2002 2002
Estonia 60 TSO N n.k. N day ahead | Y n.k. n.k.
Lativa 60 n.k. S n.k. N day ahead | N n.k. some
Lithuania | 60 Reg/mkt | N N N day ahead | N n.k. n.k.
Poland 60 market N Y N day ahead | N 3 0
Czech R. 60 market N Y N day ahead | Y n.k. n.k.
Slovakia 60 reg. N n.k. N day ahead | Y n.k. n.k.
Hungary 15 reg. N Y N day ahead | N 0.5 0
Slovenia 60 TSO N Y N day ahead | Y n.k. n.k.
Romania 60 market N n.k. N n.k. N 0 0
Bulgaria 60 regulato | N N Y n.k. N 0 0
r

Germany | 15 market R Y Y day ahead | Y 0 0
UK 30 market N Y Y 1 hour N 0 0
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