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Abstract

The impacts of the changes in the industrial organisation of the (European) electricity
supply industry pull in different directions. Pairs of largely antithetic issues in the transition
towards a more liberalised electricity supply industry include: competition vs monopoly;
efficiency vs equity and/or public service considerations; short-term vs long-term policy
goals; slow vs rapid transition to a more competition-oriented industry structure;
permanent vs temporary regulation; light-handed vs heavy-handed regulation; centralised
vs decentralised regulation; and public vs private ownership. Because of the increasing
recognition of the importance of sustainability, this paper aims to shed some light on the
various impacts of electricity sector reform on sustainable development and, in turn, on
how sustainable development policies tend to affect the electricity sector.

We find that for a transition towards a more sustainable development in the electricity
sector it is crucial that increased energy production and use does not outweigh the
(efficiency, equity, social, environmental, etc.) gains that are, or have been, achieved
towards sustainable development. In this respect an internalisation of external costs,
which includes the abolition of subsidies for non-sustainable energy carriers ('first-best
solution'), or an explicit accounting of the benefits offered by renewables and efficiency
technologies ('second-best solution'), plus rigorous energy saving and energy efficiency
promotion measures, are paramount on the path towards sustainability.

PROTURJEČNOSTI PRI LIBERALIZACIJI MREŽNIH SUSTAVA: PREMA
ODRŽIVOM RAZVOJU EUROPSKIH ELEKTROPRIVREDA

Sažetak

Utjecaj promjena u organizaciji europskih elektroprivreda vodi u raznim smjerovima.
Proturječni parovi u prijelazu prema liberaliziranoj isporuci električne energije uključuju:
konkurenciju nasuprot monopolu; učinkovitost nasuprot pravičnosti i/ili razmatranjima o
javnim uslugama; politiku kratkoročnih ciljeva nasuprot politici dugoročnih ciljeva;
polaganu nasuprot brzoj tranziciji u konkurencijom prožetoj industrijskoj strukturi; stalnu
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nasuprot povremenoj regulaciji; nepostojanu nasuprot postojanoj regulaciji; centraliziranu
nasuprot decentraliziranoj regulaciji; te državno nasuprot privatnom vlasništvu. Kao
posljedica sve ozbiljnijeg pristupa pojmu održivosti, ovaj rad ima za cilj ukazati na različite
utjecaje reforme elektroenergetskog sektora na održivi razvoj i, s tim u svezi, na to kako
politika održiveg razvoja može djelovati na elektroenergetski sektor.

Smatramo da je za prijelaz prema naglašenom održivom razvoju u elektroenergetskom
sustavu od iznimne važnosti to što povećanje energetske proizvodnje i korištenja ne
nadilazi (učinkovite, pravične, društvene, ekološke, i druge) tečevine postignute u smjeru
održivog razvoja. U tom su smislu na putu prema održivosti od presudne važnosti
internalizacija vanjskih troškova, koja uključuje ukidanje subvencija za neodržive
energetske nositelje ("načelo prvog najboljeg rješenja"), te nedvosmisleno isticanje
prednosti koje donose obnovljivi izvori i učinkovite tehnologije ("načelo drugog najboljeg
rješenja"), uz strogu štednju energije i promotivne mjere za energetsku učinkovitost.

1. INTRODUCTION

"Market forces produce a better allocation of resources and greater effectiveness in
the supply of services, the principal beneficiary being the consumer, who gets
better quality at a lower price."(Source: European Commission, 1996, Services of
General Interest in Europe OJC 281, 26.09.1996)

Over the past twenty years, many countries have shifted from using public policy
instruments, such as regulation or public ownership of enterprises, to a greater reliance
on market mechanisms and economic incentives to pursue industrial, regional,
environmental, employment, or consumer welfare policy objectives. Similarly, traditional
goals of public interest, such as universal and equitable access to services, safety issues
and supply security, and environmental concerns have increasingly been tackled within a
competitive market framework.

Among the constituent factors that underlie the recognised need for a fundamental
change in how regulatory policy of network industries should be approached are: (a) far-
reaching technological change in some industries, combined with the ongoing
globalisation of economies; (b) the economic paradigm of supply side policy (reflected in
the world wide wave of market liberalisation); (c) poor performance of public sectors; (d)
financial pressures on government budgets; and (e) market opening to foreign
investment.

Network industries can be defined as those industries in which a fixed infrastructure is
needed to deliver the goods or services to end users, e.g., oil, gas and water pipelines,
telephone cables and wires, and electricity cables and wires. Each of these industries
combines activities that can potentially be organised competitively, such as generation
and supply of electricity, with such that ought to be left non-competitive and regulated,
such as transmission and distribution of electricity (natural monopolies) (see also Table
1.).

The presence of natural monopoly characteristics often implies that competition cannot
be relied upon to provide the socially optimal outcome, and that some form of government
intervention in these industries is actually desirable and needed. The hope that market
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entries and competition will erode monopoly power in network-based industries in the not-
too-distant future, so that the regulation intensity can be substantially reduced, is certainly
misplaced because of numerous causes for market failure (e.g. abuse of monopoly
power, existence of external costs) that create efficiency losses, and given the wide range
of economic and non-economic grounds for regulation. An important policy issue,
therefore, is how to combine regulation of the non-competitive component (the network)
of the market with the organisation of competition in market activities that make use of the
network and that are potentially suited to competition. This combination of potentially
competitive industry segments with monopolistic ones produces a unique set of
challenges to competition law and policy in designing a market structure and regulatory
framework which maximise the benefits of liberalisation, while effectively controlling any
tendencies of market power abuse.

Table 1. Network industries featuring both competitive and non-competitive segments

Sector

Railways

Electricity

Telecomm
unications

Gas

Water

Air
services

Activities which are
usually non-competitive
Track and signalling
infrastructure
High-voltage transmission
and local electricity
distribution
Local residential telephony
or local loop

High-pressure transmission
of gas and local gas
distribution
Distribution of water and
waste water
Airport services such as
take-off and landing slots

Activities which are
potentially competitive
Operation of trains and
maintenance facilities
Electricity generation and
supply

Long-distance telephony,
mobile telecommunications,
and value-added services
Gas production, supply and
storage

Water collection and
treatment
Aircraft operations,
maintenance facilities, and
catering services

The many impacts caused by the reorganisation of the industrial organisation of the
(European) electricity supply industry pull in different directions. Pairs of conflicting issues
in the transition include, among others: competition vs monopoly; efficiency objectives vs
equity and/or public service obligations; short-term vs long-term policy goals; slow vs
rapid transition to a more competition-oriented industry structure; permanent vs
temporary regulation; 'light-handed' vs 'heavy-handed' regulation; centralised vs
decentralised regulation; and public vs private ownership [15,10,9,16].

Key driving forces for institutional changes in the power sector include a general re-
evaluation of regulated industries and a rethinking of how the introduction of competition
might improve efficiencies; the wide disparity of electricity rates across states; and
technological improvements that have led to a dramatic decline in the average size of
generating units and increases in their efficiency and reliability (e.g. micro gas turbines).
Projected electricity demand growth, environmental considerations and power supply
reliability are also factors that underlie the drive towards more competitive electricity
markets. Regulatory changes have a great potential to affect the technological trajectories
of industries, as has for example been shown by changes in the regulatory environment
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of the electricity industry in the United States, where the Public Utilities Regulatory
Policies Act (PURPA) induced substantial investments in renewable energy technologies,
or in Germany with the 2000 Renewable Energy Act (EEC). Changes do not only refer to
one dimension but are multi-dimensional, as can be seen from Table 2., which
summarises the transitions in this key infrastructure sector.

Table 2. Network industries featuring both competitive and non-competitive segments

From
Vertically integrated monopolies
Public investment
Central control
Least cost
Regulated prices
Economies of scale at the energy
supply level

Hands-on supervision

To
Unbundled competitive systems
Private investment
Decentralised market
Least risk
Market prices
Economies of mass production of
standardised, modular
technologies (equipment
manufacturing level)
Arms-length regulation

This paper aims to shed some light on the expected impact of electricity sector reform in
Europe on the various dimensions of sustainable development (ecological, social,
economic, institutional) and, vice versa, of sustainability-guided policies on the electricity
sector.

Central issues in the context of power sector reform and sustainable development include
the design of appropriate incentive mechanisms which simultaneously promote public
policy objectives, while being compatible with market forces and rapid technological
change, and the impact of technological change on sustainable development. A key
question, therefore, is whether the incentives provided by public policies are compatible
with sustainable development objectives. Governments are more or less heavily involved
in these issues, and their engagement is likely to substantially affect the outcome even in
liberalised markets. The implications of sustainable development on the electricity sector
are still a widely unexplored field of research.

2. EU SUSTAINABLE DEVELOPMENT POLICY AND IMPLICATIONS ON THE
POWER SECTOR

Sustainable development and integrating environmental considerations into Community
policies are EU goals (Articles 2 and 6 of the EU Treaty). The process of achieving these
goals was initiated in 1998 at the Cardiff Summit, where the Energy and several other
Councils were asked to establish environmental integration and sustainable development
strategies, identify indicators and monitor progress. It was followed up through the
"Lisbon Strategy" for employment, economic reform and social cohesion, and the EU
Strategy for Sustainable Development (EUSDS) developed upon the outcome of the
European Council held in Gothenburg in June 2001, respectively.

A key priority in the EU's sustainable development policy is limiting climate change and
increasing the use of clean energy. In order to meet its Kyoto commitments, the
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Commission proposes several actions, including the phasing out of subsidies to fossil fuel
production and consumption by 2010; a new framework for energy taxation; tradeable
permits for CO2; and actions to improve energy efficiency.

In February 2001, the European Commission adopted a Communication, Ten Years after
Rio: Preparing for the World Summit on Sustainable Development in 2002 [5], setting out
priorities and actions for the EU in preparation for this event. The Commission believes
that developed countries must take the lead in pursuing sustainable development. In May
2001, the Commission proposed an EU strategy for sustainable development [4],
providing international leadership and as the first step towards achieving global
sustainability. The Gothenburg European Council in June 2001 broadly endorsed the
Commission's proposal for an EU strategy for sustainable development.

Current developments in the European electricity supply industry may lead to
economically more efficient electricity markets but also to a backlash for environmental
issues, because of potentially contradictory goals between the Electricity Directive [1] and
sustainable development objectives, such as those covered by the Gothenburg process.

The eventual implications of market liberalisation on energy security are still uncertain
and difficult to predict [17,12,3]. Certain emerging trends are preoccupying or, at least,
merit close monitoring. For example, market liberalisation is more likely to increase
energy demand than to reduce it, contributing to greater cross border energy flows and,
thus, to increased import dependence of some countries, and the need for significant new
investment in production and transportation infrastructure with potentially adverse
environmental and social impacts.

On the other hand, market reform can also benefit the environment by encouraging the
promotion of environmentally friendly energies, while reducing the role of governments.
For instance, the freedom to choose the supplier gives electricity consumers the ability to
choose energy efficient services and green electricity.1 In the past, policy makers made
these choices; now it is up to the consumer who can make sustainable electricity
consumption decisions.

The discussion suggests that there needs to be no major conflict between greater
reliance on competition and environmental performance, provided governments address
environmental issues in an appropriate way. The expectation is that reform of the power
sector can yield important short and long-term benefits, due to enhanced economic
efficiency. In many countries that have liberalised, large and small consumers have
benefited from lower electricity prices. Other significant gains are also expected, notably
economic efficiency and technical enhancements, service innovations, and improved
investment decisions. Electricity market reform can provide an opportunity to address
environmental concerns, as certain inefficiencies are disclosed that would otherwise
remain unnoticed, both by the companies themselves and by the public. For instance,

1 For example, by the year 2006, it is expected that more than 500 million people in the OECD will be entitled
to choose their electricity supplier. This accounts for nearly 50 percent of the population of OECD countries [11].
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subsidies and cross-subsidies will become more visible, and a closer link between costs
of production and prices might be established.

An important prerequisite for a more sustainable development is the internalisation of
external costs, e.g. by appropriate taxation (in economics jargon a 'first-best solution').
Alternatively, as a transitory 'second-best solution', the net benefits provided by the use of
renewable energy and energy efficiency technologies need to be properly accounted for,
e.g. by appropriate subsidies. Furthermore, given the number of unexploited potentials for
a truly more sustainable energy path, it ought to be critically assessed whether nuclear
power can be considered compatible with a sustainable development [14].

3. TWO CRUCIAL INDICATORS FOR SUSTAINABLE DEVELOPMENT IN THE
POWER SECTOR: SHARE OF RENEWABLES AND CHP IN THE POWER MIX

3.1 . Renewables

In 1997 the Commission submitted the White Paper on renewable energy sources [2],
which stressed the fundamental role they (have to) play in security of supply and
protection of the environment policies. The White Paper suggested an indicative objective
of doubling the share of renewable energy resources in the energy balance of the
European Union to 12 percent in 2010. Increasing use of electricity generated from
renewable energy sources will make a major contribution to attaining this objective and
meeting the commitments made by the European Union in Kyoto on reducing
greenhouse gases. To meet the renewables target of 12 percent it was considered
necessary for the electricity sector to raise the share of renewable energy sources in total
electricity consumption to 22 percent.
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In a non-liberalised market where electricity is sold to captive customers, the absence of
common rules does not create any distortions of the electricity trade between Member
States, as trade is considerably limited and strictly regulated. In a liberalised electricity
market, however, or even in a partially liberalised market, some harmonised rules on the
promotion of renewables are required in order to assure a certain contribution to the
electricity generation, mix without creating major market distortions (that rise with a
growing share of renewables). Figure 1. shows the wide range of the contribution of
renewable energy to the power generation mix in EU countries as well as indicative
national targets for increasing this share.

3.2. CHP

In 2002, the Commission has finally published a draft Directive on the promotion of
combined heat-and-power generation (CHP) [6]. It follows a 1997 Communication of the
EC (COM (1997) 514 final), in which an increase of the share of CHP from 9 percent in
1997 to 18 percent by 2010 was called for. The main objective of the new Directive is to
consolidate existing and to promote new highly efficient CHP installations.

At the moment no specific future CHP targets are contained in the Directive proposal.
Instead it contains an obligation for the member states to examine the national CHP
market potentials more closely. Particular emphasis is given to the determination of the
actual benefits of CHP and to setting efficiency criteria by comparing the fuel input to
CHP systems with that of separate heat and power generation. A common methodology
for comparison is presented, but the actual choice of the reference system is left to the
member states.
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4. CONCLUSIONS

• In the electricity industry the major driving forces for structural change include: (a) the
desire for deregulation and privatisation as an attempt to redistribute existing
monopoly rents; (b) new power generation and transport technologies; (c) global,
regional and local environmental and social policy considerations; (d) electricity price
differentials among countries and regions; (e) the expected electricity demand growth;
and (f) concerns related to power supply reliability and fossil fuel import dependence.

• None of these individual driving forces for change is new, but together they exercise
significant pressure for change. For example, the increasing need for more reliable
power supply in high-tech industries and the availability of new, decentralised
generation technologies are mutually enhancing forces.

• What makes the analysis and policy design challenging is that some of these drivers
pull in different directions: stricter environmental standards, for example, may favour
sustainable energy technologies, but increasing reliance on market forces
fundamentally changes the rules under which these new technologies can be
promoted. The overall effect of these driving forces results in multi-dimensional and
often interdependent transitions in the electric industries, which makes forward-
looking policy design and action difficult.

• Emphasis on competition makes short-term profit maximisation the overriding
company concern. Combined with higher discount rates/risk premiums as a result of
increased uncertainty, companies become reluctant to invest in (often more capital-
intensive) renewable energy and energy efficient technologies. This clearly reflects
the ongoing shift from a strategic (i.e. long-term) to a predominantly operational (i.e.
short-term) business perspective, which often tends to undermine sustainable
development.

• Consumer choice is an important and potentially powerful means for a higher degree
of sustainability in the power sector. By voluntary (green labels) or mandatory
(disclosure of origin) differentiation of electricity products, consumers can make
deliberate and better informed decisions than without liberalisation.

• For a transition towards a more sustainable development in the energy sector it is
crucial that increased energy production and use does not outweigh the (efficiency,
equity, social, environmental, etc.) gains that are, or have been, achieved in direction
of sustainable development. In this respect an internalisation of external costs, which
includes the abolition of subsidies for non-sustainable energy carriers (first-best
solution) or an explicit accounting of the net benefits offered by renewables and
efficiency technologies (second-best solution), plus rigorous energy saving and
energy efficiency promotion measures, are paramount on the path to sustainability.

• Overall, there is a clear need for additional policy strategies and policy measures to
complement the liberalisation process in order to reach the multi-faceted target of
sustainable development.
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