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Abstract

In 1998 the German electricity market became fully liberalised for competition. Prices for
all consumer groups recorded a considerable drop. Service centres accepted measures
for cost reduction, new strategies resulted in mergers. However, in view of economic
efficiency, the German Government set life surroundings as the primary task. With new
electricity market regulation numerous grants were introduced into renewable energy
sources as well as the combined production of heat and electricity, which had a
destabilising effect on all price savings on the part of the competition.

LIBERALIZACIJA I OTVARANJE TRŽIŠTA VERSUS PRIJEDLOZI
ENERGETSKE POLITIKE I REGULACIJE: ISKUSTVA IZ NJEMAČKE

Sažetak

Njemačka je 1998. godine svoje tržište električnom energijom sasvim otvorila
konkurenciji, pa su cijene za sve potrošačke grupe zabilježile znatan pad. Opslužujući
centri su prihvatili te mjere zbog smanjenja troškova i nove strategije. No njemačka vlada
stavila je, u odnosu na ekonomsku efektivnost, na prvo mjesto životnu sredinu. S novom
regulacijom tržišta električnom energijom uvedene su masivne dotacije u izvore energije
koji se mogu obnoviti i u kombiniranu proizvodnju toplinske i električne energije, što je
imalo destabilizirajući utjecaj na sve uštede u cijeni kod konkurencije.

1. INTRODUCTION: ENERGY POLICY IN A LIBERALISED ENVIRONMENT

In the 1990s, the European national electricity markets were characterised by a dramatic
change of their regulatory framework. The EU Electricity Directive came into force in 1996
and has meanwhile been translated into national law. In 2000, more than 65 percent of
the European electricity demand had been opened to competition. Most of the Member
States went beyond the minimum market opening of 30 percent in 2000 as required by
the Internal Market Directive.

The largest European electricity market, Germany, with a production volume of more than
500 TWh has been fully opened to competition in one step. The EU-Directive was
essentially implemented by adopting a new Energy Act ("Gesetz zur Neuordnung der
Energiewirtschaftsrechts") which entered into force on April 29, 1998. The new Act
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implements the Directive by opting for a negotiated third party access system with no
eligibility threshold so that all end consumers and distributors are de iure eligible
customers.

In summer 1999, the competition increased markedly since some of the large utilities
lowered electricity prices for private households offering them to change their supplier.
Since then, electricity prices have fallen by 30-50 percent for larger customers like
industrial enterprises or distribution companies and by around 15 percent for residential
households, although only 2 percent of the latter really changed their supplier. One
reason for the sharp decline in electricity prices are huge surplus generation capacities of
40,000 MW in Europe and of 10,000 MW in Germany which have reduced prices to below
the level of total generation costs.

But the new competitive environment is not the only challenge for the European and
especially the German electricity industry. The energy sector has been and will be an
industry which is strongly influenced by energy and environmental policy.

In the eighties and nineties, the major task of energy policy has been to ensure energy
supplies which are not only economically but also environmentally sound. Markets were
liberalised and deregulated, like mentioned above, to increase efficiency of energy
supply. However, since emissions of "conventional" air pollutants like sulphur and
nitrogen have been successfully reduced due to a complex regulatory structure with strict
emission limits, public and political awareness of ecological problems has more and more
shifted to the discussion about possible climate changes due to the accumulation in the
atmosphere of the so-called "greenhouse gases". Thus, besides energy savings the
support of renewable energies, for example, is regarded as an appropriate tool of
European and German energy and environmental policy. The share of renewables in
European electricity production is to be raised from 14 to 22 percent between now and
2010 by financial incentives. This objective is not only defined in a proposal for a new
Directive for promotion of electricity from renewable energy sources, but also an integral
part of the European strategy for the security of energy supplies.

2. STRUCTURE OF THE GERMAN ELECTRICITY MARKET: SOME KEY FACTS

Electricity production in Germany rests on a broad mix of energies: nuclear energy, lignite
and hard coal contribute 33, 27 and 24 percent respectively to electricity supply (2000).
Furthermore 7 percent are provided by natural gas. Renewable energy sources like
water, wind, biomass, photovoltaics or waste account for 9 percent of electricity
production to which large hydropower plants contribute the lion's share.

In 2000, net electricity consumption of 470 TWh was divided up as follows: nearly 48
percent were accounted for by industry, 26 percent by households and 26 percent by
public institutions, businesses, services and transportation. Since 1990, electricity
consumption has nearly stagnated in Germany because of intensive energy saving
measures due to cost pressures on industrial and business customers and to the growth
of energy-efficient applications. As a result, the electricity intensity of the German GDP
fell by around 13 percent between 1990 and 2000.
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The German power production capacity of about 110 GW consists of nearly 1,000 plants
which are operated by more than 500 suppliers and of which around 160 have a capacity
above 100 MW. Whereas the share of nuclear energy in production capacity is much
smaller than in electricity supply, this is just the other way round for natural gas. This is
because natural gas-fired power stations are often used to meet peak-load demand
whereas nuclear power plants supply only base-load demand with an average annual
operation of approx. 8,000 hours. Most of the existing cogeneration plants are run by
municipal utilities (district heating) and by industry (captive production capacities)
producing about 37 TWh and 40 TWh p.a. respectively.

Transport Grid Owners (Generation (among others industrial CHP);
Transport Grid, Distribution; i.e. RWE, E.ON, HEW, EnBW, VEAG, BEWAG

Regional Distributors (Regional Grid, Distribution;
about 30 companies; i.e. envia, e.dis)

Municipal utilities (Generation (among other things
CHP), Local Distribution; about 900 companies)

Final customers Captive producers

Figure 1. German market structure: Three levels

3. GERMAN ENERGY POLICY

The German red-green coalition government which took power in September 1998 has
put energy policy high on its agenda. But unlike the former conservative government, the
emphasis of the major guidelines of energy policy has shifted to environmental
compatibility, with economic efficiency being of secondary importance. Although major
government representatives confirmed that the coalition does not want to undo the 100
percent opening of energy markets of 1998, the politicians have excluded important parts
of the market from competition imposing a climate protection strategy. Due to the
regulation originally proposed, the share of the re-regulated parts of the market would
reach up to 40 percent in 2010.
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According to the governmental strategy, the German CO2 emissions are to be reduced by
25 percent up to 2005 resp. 30 percent up to 2010 versus 1990.34 However, according to
the latest data, the measures implemented by the former conservative government until
1998 only stand for a reduction of CO2 emissions by 15-17 percent or 150-170 million t
CO2 until 2005. Therefore, compared with 1990, an additional reduction of about 80-100
million t of CO2 is needed to reach the policy objectives.

The climate protection strategy launched by the government in November 2000
comprises of a list of policy measures. In addition to the ecological tax reform, which was
already implemented in 1999, and the promotion of electricity production from renewable
energy sources it provides for measures like promoting CHP, an energy savings
ordinance, a subsidised programme for CO2 reduction in existing buildings and comprises
a package of measures for the transport sector.

In the following, the challenges imposed by the energy policy change of the red-green
government to the energy sector are to be demonstrated by three measures:

- phasing out nuclear energy,
• the new Act on the promotion of electricity production from renewable energy

sources - Renewable Energies Promotion Act - and
• the support of combined heat and power production (CHP or cogeneration).

3.1. Phasing out nuclear energy

Soon after the federal election in 1998, the new Chancellor Schroeder invited the four
CEOs of the relevant utilities to reach a new consensus accommodating the interests of
the owners of the nuclear power plants and the objective of abandoning nuclear energy
as fast as possible and without any costs to the government. In June 2000, an agreement
was reached between the negotiating parties according to which nuclear energy should
be phased out over a period of about twenty years from now.

The key element of the agreement is the fixed residual lifetime of each of the nuclear
power stations and the termination of reprocessing of spent nuclear fuel assemblies by
2005. The lifetime is limited by restricting residual power volume which may be produced
in each power plant. The remaining electricity production can be transferred between the
power plants in question. Altogether, the amount of power comes to 2,623.30 TWh
equivalent to a total lifetime of 32 years for each nuclear power plant assuming a high
availability of more than 90 percent.

34 Furthermore, Germany has promised to reduce emissions of the six greenhouse gases by 21
percent until 2012, meeting the commitments made under the Kyoto Protocol by the EU burden-
sharing agreement.
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In response to this restriction, the federal government guaranteed the undisturbed
operation of the nuclear power stations for the rest of their lifetime. In addition, the
government agreed not to change the economic and fiscal framework putting nuclear
energy at a competitive disadvantage. In order to ensure undisturbed nuclear waste
disposal, the transport of nuclear waste is to proceed for the next five years until
intermediate on-site storage facilities for nuclear waste have been built and reprocessing
has ended.

The agreement is to be implemented by a new Nuclear Energy Act. The amendment is
designed to ban the erection of new nuclear power stations and to provide for the
construction of intermediate on-site storage facilities for nuclear waste. Since the
operators and the government could not reach agreement about the rationale of the new
Act, the whole agreement has only been initiated and still not been ratified by the
supervisory boards of the utilities.

3.2. Support of renewables: Renewable Energies Promotion Act

Up until now, besides large hydroelectric plants, renewable energies are not competitive.
This is why they have to be subsidised in various ways.

Figure II
Electricity production from Renewables in Germany 2000

inTWh

34,3 TWh are equal to 6% of total German electricity production*

Biomass W a s t e Hydropower
Solar 5o /o 8% 6 0o / o

0%

* Production of utilities including private feeding
Source: VDEW, Nov.

Figure 2. Electricity production from Renewables in Germany 2000

By way of the Renewable Energies Act which was promulgated in April 2000, the German
government intends to double the amount of electricity produced from renewable energy
sources (6 percent) by 2010. According to the Act the network operators are obliged to
buy all the power renewable generators produce. Renewable energy sources supported
by the Act include wind turbines, small hydroelectric plants of less than 10 MW, biomass
or photovoltaics. The electricity has to be paid for at fixed prices. As an example, the
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payment for wind power for the whole promotion period of 20 years is 8,5 cts/kWh
compared with average production costs for wind power of 6-7 cts/kWh.

in order to prevent a disproportionate burden and competitive disadvantage for network
operators receiving large volumes of electricity from renewable energy sources and
therefore with high payments, the new Act has furthermore introduced a burden sharing
between the network operators and electricity utilities. Under this mechanism the costs of
promoting renewable energies are spread among all the German utilities due to their
share of electricity sales to final customers.

3.3. Support of CHP

The German government considers combined-heat-and-power production (CHP) to be an
important element of the German climate protection strategy. It expects that the
expansion of electricity production by cogeneration plants could lead to a reduction of
CO2 emissions by 10 million t by 2005 and by 23 million t by 2010.

Existing cogeneration plants in municipal ownership are already subsidised by premium
prices above the wholesale price level. As in the case of renewable energies, network
operators are obliged to buy electricity produced by these CHP plants. Since this subsidy
scheme is supposed to expire in 2003, however, the government plans to introduce a
follow-up mechanism to guarantee the growth of electricity production by cogeneration
plants.

From an ecological point of view, the most important CHP applications are industrial
processes which provide a stable heat demand over the whole year and where heat and
power are produced simultaneously. Such industrial CHP is mostly competitive even
without subsidies. Thus, electricity production by industrial CHP will increase by about 48
percent up to 58 TWh by 2010, renewing industrial CHP plants or replacing pure heat
production by CHP.

Another area of application for CHP is district heating. However, CHP plants for district
heating are only operated during the heating period. Many of them are coal-fired with low
efficiency. Besides industrial CHP, the largest potential for expansion of electricity
generation by CHP thus lies in their replacement by new gas-fired cogeneration plants
with an higher efficiency. However, the construction of new district heating systems is not
competitive without high subsidies because capital expenditure is too high compared with
other heating energies like natural gas.

Whereas the energy industry agreed to the objective of the German government to
reduce the CO2 emissions by 23 million tones by 2010, it rejected a CHP quota system
because of the fear of major market distortions. It thus proposed an "Action Programme
Climate Protection", a voluntary commitment consisting of a set of measures like
construction of new cogeneration plants, modernisation of old CHP plants or other power
stations as well as energy efficiency campaigns. On the basis of this action plan an
agreement between the government and the energy industry was reached in June 2001.
The Cornerstone of this agreement is the industry's committment to reduce CO2-
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emissions by 45 Mio. t/year by 2001 when compared to 1998. Existing CHP-plants will be
heavily subsidised (4,3 bn €).

4. ASSESSMENT OF SELECTED MEASURES AND CONSEQUENCES

The agreement to phase out nuclear energy is accepted by the energy utilities as a
compromise. Compared with a reference scenario with a lifetime of 40 years the costs of
the consensus amount to more than 10 bn € in terms of profits foregone. However, the
trade-off between a lifetime of 32 years and legal certainty as well as the protection of the
investments is positive. The energy industry has already lost 7-10 bn € worth of capital
expenditure for nuclear power production since the seventies because of political
uncertainty and a policy of pinpricks. The companies now expect the consensus to result
in operation and waste disposal of German nuclear power stations without politically
motivated disturbances in the future. In addition, the transfer of power quotas between
different reactors ensures the necessary economic flexibility.

Contrary to the 100 percent market opening in 1998 welcomed by the public, the German
red-green government again excludes important parts of the market from competition.
Due to regulations on renewables and CHP already in place it again regulates parts of
the power market to promote environmental policy objectives at the expense of economic
criteria. Since these measures raise electricity prices on top of the effects of the
ecological tax reform, customers benefit from only 20 percent of the liberalisation
advantages in the form of lower electricity prices (7,5 bn €). More than 47 percent of the
electricity prices are public levies and taxes. Due to the proposed support mechanisms
final consumers would have to pay an additional amount of 1-1.5 bn € p.a. for the support
of CHP. It is expected that this burden will raise up to a maximum of about 14 bn € p.a. in
2010.35

The increase of renewables and especially CHP leads to a lasting change in the structure
of German electricity generation capacities. In order to expand CHP as intended by the
German government, additional cogeneration capacities of 10,000 to 15,000 MW would
be added to the market. Renewable capacities will rise due to the financial incentives
offered by the Renewable Energies Act by about 6,000 MW36 until 2010.

Although supported by the Renewables Energy Act, renewable energies are not able to
offset the reduction of nuclear power generation after 2010. As a result, the use of fossil
fuels for electricity generation has to be intensified. Natural gas which displaces domestic
fuels like coal or lignite would be favoured due to its main competitive advantage - lower
capital investments. Since domestic resources of natural gas are limited, the dependence
on imported energies will thus rise from today about 75 percent up to 80 percent. From
the standpoint of supply security, this increasing dependence on imports is undesirable.

35 Source: V D E W ; including electr icity tax, support for CHP and suppor t for renewables .
36 Of which about 4,300 MW will be wind power and about 1,200 MW biomass.
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5. STRA TEGIC OPTIONS FOR THE GERMAN ELECTRICITY INDUSTRY

As has been said, these energy policy measures will cause a threat to the
competitiveness of German electricity suppliers under the conditions of the Single
European market. On the one hand, their revenues will shrink because of falling electricity
prices due to continuing surplus capacities and, on the other hand, their costs will rise
because of the new regulation. This is why German electricity companies will have to
adapt their strategies.

Extensive cost-cutting strategies also involve personnel downsizing. Since 1991, the work
force has shrunk by more than 30 percent down to about 150.000 employees. Since the
mid-1995, productivity in the public electricity sector has improved markedly: Starting in
1991 with about two million kWh sold per employee, it climbed until 1999 by about 50
percent to more than 3 million kWh per employee. US productivity figures of around eight
million kWh sold per employee show further potentials for efficiency gains.

However, the largest potential for cutting costs can be realised by achieving economies of
scale.

Achieving economies of scale is thus the key driver of the dramatic changes in the
corporate landscape on the German electricity market (see Figure 3). Four of the six
largest German utilities have been involved in large mergers. Veba and VIAG merged to
create E.ON and RWE and VEW have formed the new RWE. Many of the German
municipal utilities have entered into strategic partnerships with utilities from abroad - like
Stadtwerke Bremen with Essent (NL) or Stadtwerke Kiel with TXU.

Figure III
Merger of Utilities in Germany: Changing the Corporate Landscape
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Figure 3. Merger of Utilities in Germany: Changing the Corporate Landscape
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Whereas in the past every company calculated its capacity reserves in power plants and
grids on the basis of the highest level of expectations, mergers, partnering arrangements
and open markets now open the door to reduce power station spare capacity markedly.

Another important competitive factor is increased flexibility in costs structures. This will
favour less capital intensive production technologies like CCGT because they reduce the
capital risk and yield a more rapid return on investment. In order to respond to
fluctuations in demand and supply, electricity procurement by captive production capacity
and long-term supply contracts have to be supported by trade in electricity promoting a
more balanced procurement structure of short and long-term supply contracts. Trading as
a new level of the value chain unknown under the former market regime will grow in
importance for portfolio and risk diversification. Furthermore, synergy effects in
procurement, transport, marketing and maintenance will intensify the convergence
between electricity and gas - forcing electricity utilities to step up their involvement with
natural gas and vice versa.

New technologies like fuel cells will provide further opportunities for CHP especially for
households, in office buildings or hospitals replacing traditional heating systems. Their
degree of efficiency is more than 80 percent for combined production of heat and power.
Fuel cells are today not competitive due to investment costs of 12,000 € per kW.
However, innovations and the further development of the technology will lower investment
costs for fuel cells markedly until 2010. In 2015, about 65 TWh p.a. of electricity may thus
be produced by fuel cells. This would then be equal to more than 10 percent of total
German electricity production.

6. CONCLUSIONS: ENERGY POLICY REQUIREMENTS

Being a capital-intensive industry with long investment cycles, the energy industry heavily
relies on a long-term and predictable regulatory framework.

Against this background, the requirements of environmental and climate-related policy
have to be dealt with by different policy instruments than energy taxes, fixed-price
regimes or quotas on a national level which would again regulate about 40 percent of the
German electricity market in 2010 and which encounter to a liberalised market. Instead a
broader approach is needed which incorporates housing or traffic where CO2 reductions
can be achieved at markedly lower costs.

Energy policy must create a highly attractive framework for innovative energy
technologies (i.e. fuel cell) and promote renewable energies on their path to
competitiveness by means compatible with competitive markets. Alternative instruments
to reduce CO2 emissions have to be implemented on the basis of the lowest possible
specific CO2 reduction costs. Thus, the Kyoto-Protocol makes provision for three
appropriate flexible market-oriented mechanisms - joint implementation, clean
development mechanism or emissions trading - under which emission reductions can be
traded across borders.
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