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Preface
'Looking beyond the meter' is a slogan frequently employed by
utilities that want to engage in energy conservation activities at the enduser level. It is meant to give a description of what utilities need to do if
they want to stimulate an efficient use of electricity - but simultaneously
it provides a perfect summary of what this research project has been to
me.
After a graduation in chemistry at Leiden University I gained a
general background in environmental sciences in a post-graduate course
in Cambridge. During this education I got acquainted with some chemical
and physical aspects of electricity, but I had never paid much attention to
what happened at the 'other' side of the electricity meter. It was only
during my PhD at the University of Amsterdam that I discovered a new
and, as it turned out, presently highly turbulent and exciting world of
electricity. The dissertation therefore aims to take readers to this 'other'
side of the meter, and to investigate what are the consequences for the
end-user side.
This excursion beyond the electricity meter would not have been
possible without the help of many people. I would like to thank all
interviewees, the respondents to the questionnaire, the referees of the
magazines in which the articles were published, as well as all those that
provided me with information about the electricity sectors in the
Netherlands, Denmark, Germany and the United Kingdom.
Furthermore all those working at the IVAM in the period 19941999 provided me with a stimulating environment to conduct research.
Tuesday's coffee session turned out to be an essential instrument for
social cohesion in general, and to evaluate the university's reorganisation
policies in particular. Nanda and Jeroen, as they shared the same room
with me, had to listen to too many wacky phone-calls abroad. Paulien
sometimes had to endure my impatience when things did not go as
expected. Egbert and Maarten showed me in many, from time to time
exhausting, but mostly fruitful conversations how to conduct independent social scientific research.

The help of my family and friends was also very important for me.
The care and advice of my parents in particular was essential in
completing this project. Also, Heike once again provided a professional
lay-out. Conducting research, finally, is always a social process. Maite
showed me that sometimes it can have unexpected and happy private
consequences.
Amsterdam, August 1999
Stephan Slingerland
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I. Introduction
At the turn of the century, two fundamental trends determine the
future of electricity sectors world-wide. Firstly, in many countries a huge
reorganisation process has started which is often referred to as
'liberalisation', or 'deregulation', of the electricity sector. Its main aim is
to reshape the previously monopoly based electricity sector into a
competitive arena in which suppliers and generators of electricity have
to compete for customers. Proponents of liberalisation argue that the
introduction of competition between organisations in the electricity
sector will lead to societal benefits, which are to be reflected in lower
overall electricity prices.
Several countries, like the United Kingdom, Norway, New Zealand
and some federal states in Australia and the United States have already
created such a competitive market. In the European Union, in 1996 a
directive has been adopted that aims at creating one internal market for
electricity in several steps from 1999 to 2007. In the years to come all
EU member states will have to create the legal conditions that allow
parties to compete for customers. Beyond the European Union context,
many other countries are considering to liberalise their electricity sectors as well.
A second global trend that is important for the future of electricity
sectors is the increasing attention paid to environmental degradation.
Spurred by the first oil crisis and the alarming 'Limits to Growth' report
published by the Club of Rome in the seventies, the initial focuspoint of
this interest was resource depletion. In the late nineties, environmental
attention has shifted - via acidification and ozone depletion - to global
warming. It is now perceived that the human emission of greenhouse
gases contributes to global climate change, with resulting adverse effects
to the environment to include sea-level rise, instability of climate and
loss of biodiversity.
Concern about environmental degradation has already induced a
substantial 'greening' of electricity sectors in recent decades. In the
slipstream of the attention for global warming however, energy conservation at present is meeting renewed interest.
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Research Objectives
The project outlined in this dissertation is part of a larger research
programme in which the influence of electricity and waste sector structures on source reduction initiatives is examined (Tellegen, 1989).
Another part of this programme is a concurrent PhD research project
on the organisational structure of the waste sector (Jong, 1999).
Overall aim of the research project outlined in this thesis is to examine the relationship between the liberalisation process and the
development of energy conservation options. To what extent electricity
sector liberalisation and energy conservation can be reconciled is the
fundamental question that is discussed in this dissertation.

Outline of the Thesis
Six individually published papers form the backbone of this thesis.
In these papers, subsequently the electricity sectors of the Netherlands
(Chapter 3), Denmark (4), Germany (5) and the United Kingdom (6) are
analysed. In Chapter 7, the Dutch waste and electricity sectors are
compared. Chapter 8 provides a cross-country analysis of developments
in the Netherlands, Denmark, Germany and the United Kingdom.
The empirical chapters are, apart from the introduction given in
this chapter, preceded by an outline of the methodology used (Chapter 2). The thesis concludes with two evaluating chapters. In Chapter 9,
the key hypotheses that evolved from the empirical research are
evaluated by way of interviews and a questionnaire. Chapter 10 brings
together the research lines set out previously by way of an overall
discussion.

References
Jong, P. de (1999) Organising Waste Reduction in the Dutch Waste Sector Thesis,
University of Amsterdam
Tellegen, £ (1989) 'From More to Less: Organisation of Energy Conservation and
Waste Reduction' in: Reijnders, L and £. Tellegen Towards a New Iron Age I
From More to Less (Dutch) Van Gennep, Amsterdam

2. Method
The research method used in this thesis is a comparative multiple
case study. A qualitative assessment and comparison of national electricity sectors in the Netherlands, Denmark, Germany and the United
Kingdom is made. Furthermore, the organisational structure of the
Dutch electricity and waste sector are compared. It is assumed that
differences in organisational structure of an electricity sector will be
reflected in different performances regarding the energy conservation
case studies selected.
Based on the empirical research, hypotheses on the relationship
between energy conservation and electricity sector liberalisation are
formulated. In the final stage of the research project these are evaluated
by an international panel of electricity sector experts.
The core methodological issues of the research design are discussed in this chapter. It starts with an elaboration of the concepts
'energy conservation' and 'electricity sector liberalisation' as used in this
project. Subsequently, the selection of countries to be studied, ways of
data collection, the case study protocols developed and the evaluation
method are discussed. Finally, the scope and limitations of the research
project are outlined.

Energy Conservation
Energy conservation in practice is a rather ill-defined term. In a
narrow interpretation, it is often used to denote measures that are
directed at saving energy at the end-user level only. In this project,
however, a much broader interpretation is adopted. In order to be able
to examine not only demand-side effects of organisational changes in the
electricity sector, but to take into account possible supply-side effects as
well, energy conservation in this project is defined as a reduction in the
use of non-renewable primary-energy sources for electricity generation.
With this definition, three major fields of energy conservation in
the electricity sector can be identified:
•
End-user demand-reduction and end-user energy efficiency;
•
Increased use of renewable energy sources;
•
More efficient electricity generation with non-renewable primaryenergy sources.
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Each of these individual fields of energy conservation in turn consists of a huge range of individual options. Therefore, for each of the
three energy conservation areas one case study is selected to be studied
in more detail.
These are, respectively, the development of:
1.
Demand-Side Management;
2.
Wind Energy;
3.
Cogeneration.
Reason for selection of these cases is, apart from their apparently
promising perspectives as energy conservation options at the time of
starting this research project, their relevance to the Dutch situation: the
Netherlands serve as a 'base case' for the other country studies.
Demand-Side Management activities in this dissertation are defined
as activities of organisations in the electricity sector directed at improving enduser energy efficiency and reducing end-user demand for electricity. Despite
their secondary environmental benefits, so-called 'peak-shift' activities of
utilities - which concentrate on the influencing the time of electricity
demand rather than reducing it - are not included in this definition. As
the economic interest of utilities in the latter kind of activities is assumed
obvious, attention focuses on incentives for utilities and other organisations to engage in a reduction, rather than in a shift in time of demand.
In the cogeneration case study, three kinds of cogeneration are
distinguished: I) district-heating cogeneration, which is directed at spaceheating of districts of cities or villages and usually requires large external
pipeline networks; 2) industrial cogeneration, of which the main purpose
is to produce heat required in industrial processes; and 3) small-scale
cogeneration, which is generally used for space heating of individual
objects like greenhouses, hospitals or office buildings.
Although this categorisation turned out useful for research purposes, in practice the difference between district-heating and small-scale
cogeneration is blurred. In Denmark in particular 'small-scale cogeneration' is also used as a term for space-heating of villages, as opposed to
district-heating of towns. In order to fit with this national context, in the
discussion of the Danish electricity sector in Chapter 4 the latter interpretation has been followed. For the understanding of the overall analysis
in this dissertation, however, it has to be kept in mind that space-heating
of.villages, under the definition given above, has to be regarded as district-heating.

Electricity Sector Liberalisation
The process of electricity sector liberalisation in theory consists of
at least two steps: I) an administrative unbundling of business processes
in the electricity sector which are related to the electricity grid from
those who are not; and 2) the introduction of competition for those
business processes which are not directly related to the grid. This means
that, whereas high-voltage transmission and low-voltage distribution of
electricity as grid-related functions remain a monopoly, competition is
introduced in generation and end-user supply of electricity.
In practice however, the liberalisation process consists of a far
more complex interaction of regulation and primary and secondary
organisational changes which go way beyond the minimum requirements
for liberalisation set out above. Examples of organisational changes that
have already occurred in some countries in the light of the liberalisation
process include a privatisation of formerly state owned utilities; a complete organisational unbundling of generation, transmission, distribution
and supply of electricity; a re-integration of formerly 'vertically' unbundled utilities; mergers; and foreign take-overs of utilities.
Furthermore, some utilities - which are said to be 'horizontally' integrated - now combine electricity supply activities with gas and water
supply, telecom, cable-tv and waste management activities. Completely
new parties like primary-energy suppliers, independent power producers
or energy service companies have appeared on the market. In addition,
liberalisation of electricity sectors in the European Union involves a
transition from a former national scale of electricity sectors to a single
European market.
In order to provide a basic framework to study these organisational changes, in this project a simple actor network was developed.
Central to this network are the utilities, which are seen here as 'organisations with as principal business aim generation, transmission, distribution or supply of electricity'.
Three main groups of actors are identified which in all countries
influence the position of utilities externally. These are respectively policy
makers, end-users and primary-energy suppliers (Figure 2.1).
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Primary-Energy Suppliers

Utilities

Policy Makers

End-Users

Figure 2.1 External Dynamics of the Electricity Sector
The organisational changes within the electricity sector as a result
of the liberalisation process are allocated to three main categories
(Figure 2.2):
•
Changes in vertical structure of the electricity supply system. These
in practice vary between a simple administrative separation and a
complete organisational unbundling of generation, transmission,
distribution and end-user supply of electricity;
•
Changes in market structure of the electricity sector. In particular,
these include the introduction of competition in electricity
generation and end-user supply in former monopoly-based sectors.
•
Changes in ownership of utilities. This generally amounts to a
privatisation of formerly publicly owned utilities.
These categories of organisational changes are identified with the
understanding that they obviously cannot reflect all organisational
changes in electricity sectors that have taken place in recent years.
Neither do the three categories of actors which are identified besides
utilities represent a complete actor network of the electricity sector.
Their purpose simply is to provide a basic means to categorise data in
the case studies. Where other categories of actors show important, or
other organisational changes are relevant to explain developments in the
case studies, these are taken into account as well.

Ownership
Utilities
Market Structure

Vertical Structure

Figure 2.2 Internal Dynamics of the Electricity Sector

Country Selection
The selection of countries to be examined apart from the Netherlands is based on three general criteria:
1.
There should be a variation in electricity sector structures concerning the operational variables vertical structure, market
structure and ownership. On the other hand, countries should not
be too different economically, culturally or geographically from the
Netherlands;
2.
There should be significant cogeneration, wind energy and demand-side management developments in each country to be studied; and
3.
Practical collection of information should not be regarded too
difficult beforehand - referring particularly to practical constraints
such as languages spoken in a country as well as restrictions put to
distances to be travelled by the research budget.
Based on a quick-scan of OECD countries (IEA, 1994), Denmark,
Germany and the United Kingdom were selected as countries to be
studied in more detail. In all three selected countries, substantial cogeneration, wind energy and demand-side management activities were
found. Furthermore, these countries showed a large variation in electricity sector structures in terms of the analytical variables identified
(Table 2.1). Nevertheless it was found impossible to select countries
which in practice exactly fitted the analytical dichotomies of unbundled/integrated, monopoly/competition and public/private.
Inclusion of the United Kingdom in particular was regarded important, as this was the only country which fitted the criteria for all three
energy conservation options, and simultaneously had a largely competitive electricity sector in 1994 already.
Table 2.1 Electricity Sector Structures in 1994, as found in quick-scan
for selection of case study countries (adapted from IEA, 1994)
Vertical Structure
Netherlands
Denmark
Germany
United Kingdom

Unbundled
Practical integration
Mixed
Unbundled

Market
Structure
Monopoly
Monopoly
Monopoly
Mainly
competitive

Ownership
Public
Public
Mixed
Mainly
private
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The structures of the Dutch waste and electricity sector are furthermore compared in this project to allow for an exchange of data with
the concurrent research project in the research programme (Jong,
1999). From a theoretical point of view, the waste sector shares with the
electricity sector the organisational problem of having to provide a
reliable service against as low as possible costs, whereas simultaneously a
reduced use of waste treatment facilities would be desirable for environmental reasons.

Data Collection
The case studies in this project are conducted conform a methodology described by Yin (1994). Empirical data are collected by literature
and document search, followed by interviews with researchers, policy
makers, utility employees and non-governmental organisations in each
country. The interviews are used for two purposes: to check validity of
the data previously obtained and to gain additional information.
Two separate research protocols are developed in the project:
one for the country studies, and another one for the comparison of the
waste and electricity sector.
The country study protocol (Table 2.2) was developed after examination of the Dutch electricity sector structure and is used for all
other country studies, including the country comparison in Chapter 8.
As all country studies are individually published, each starts with a general outline of the main research question in this project and its
background. Subsequently, an overview of the electricity sector structure is given, followed by the individual case studies. The order of these
case studies in practice varies, depending on which results are regarded
most conclusive.
Within each of the three case studies per country, first an examination of recent developments is made. In the cogeneration and wind
energy case studies, for recent years a time-series analysis in terms of
installed capacity in MW per year is made. As such a quantitative overview of developments cannot be given in the demand-side management
case, exploration of developments is qualitative there.
After this introduction to case study developments, their relative
degree of 'success' is assessed based on a comparison with developments in the other three countries examined, and on a comparison with
events world-wide. In addition, the success of a development is measured against the policy targets set in a country.

T a b l e 2.2 C o u n t r y Study Protocol
1. Introduction
Outline of the main research question and its background: 'What is the
relationship between energy conservation and electricity sector liberalisation?'.
2. General Overview of the Electricity Sector
Description of the existing electricity sector structure and recent developments. Particular attention is paid to changes in vertical structure, market
structure and ownership of utilities and to the position of policy makers, endusers and primary-energy suppliers.
3. Case Studies: Demand-Side Management, Wind Energy and Cogeneration
•

Development. Exploration of developments for each case study in the

country examined.
•

Assessment of 'success'. Normative decision as to the relative degree

of 'success' of developments in a case study.
•

Underlying factors. Establishment of key underlying factors for the

case study development by way of literature study and interviews.
•

Link to the liberalisation process. Discussion of the link between case

study developments and the analytical variables of the liberalisation process identified previously.
4. Conclusions and Recommendations
Analysis of what overall conclusions can be drawn regarding the main research question if the results of all three case studies are regarded.

In the third stage of the case study analysis, it is tried t o identify
underlying factors f o r the developments by way of literature study and
interviews: if so, w h y is a particular development successful? Previous
analyses of other researchers are also used in this phase if these are
available. Interviews are used t o check the validity of the information
gained previously, and t o collect additional information.
Subsequently, a discussion is provided as t o what extent underlying
factors of case study developments can be linked t o the liberalisation
process. In particular, it is tried t o link the underlying factors f o r developments by way of an argumentation w i t h the liberalisation factors
vertical structure, market structure and ownership.
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Finally, an overall assessment is made of what conclusions can be
drawn taking the results of the three case studies together. In the chapters on the Netherlands, Denmark and Germany recommendations are
given applying the results t o the Dutch context. W i t h information f r o m
more countries becoming available, in the later stages of the research
project m o r e general recommendations beyond the context of individual
countries are provided. The chapters on the United Kingdom and the
overall country comparison reflect the latter approach.
For the comparison of waste and electricity sector, a separate research protocol was developed (Table 2.3).
T a b l e 2.3 Protocol f o r Comparison of W a s t e and Electricity Sector
/. Introduction
Outline of the main research question and its background.
2. Overview of Dutch Electricity and Waste Sector
Comparison of the organisational structure of the electricity and waste
sector. Identification of shared impediments to source reduction initiatives by
organisations in the waste and electricity sector.
3. Hypothetical Intervention
Proposal of a hypothetical organisational intervention that could counteract
the key organisational impediments to source reduction initiatives found.
4. Discussion and Conclusions
Evaluation of the feasibility of the proposed organisational model.

After introduction t o the main research question of the project, an
overview of the Dutch waste and electricity sector is provided. As a
guideline, similarities in vertical structure between the t w o sectors are
used. It is argued that the electricity and waste sector share t w o fundamental impediments t o source reduction initiatives by organisations in
these sectors:
•

Profits of organisations in the waste and electricity sector are
linked t o the quantity of waste and electricity handled by them.
Source reduction initiatives are therefore generally directly counterproductive t o the economic performance of these organisations;
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•

Vertical integration between organisations in both sectors compounds this impediment, since electricity generators and waste
incinerators as organisations with high initial investment costs are
more in need of a constant waste flow and electricity production
than other organisations.
In a final stage of the analysis, a hypothetical organisational intervention is proposed aiming to remove the constraints found. The
feasibility of the proposed intervention is evaluated based on three
criteria: effectiveness - does the proposed intervention result in an
incentive for demand reduction? economic efficiency - does it entail
excessive costs? and reliability - does it interfere with the reliability of
service provided?

Evaluation
Based on the empirical research, hypotheses on the relationship
between energy conservation and electricity sector liberalisation are
formulated. The validity of these hypotheses is subsequently evaluated by
a panel of Dutch and international electricity sector experts. Policy
makers, utility employees, researchers and persons working at nongovernmental organisations as experts in the Netherlands are interviewed in person, whereas a parallel questionnaire is sent to a similar
group of experts in other countries. Results of this evaluation are
discussed in Chapter 9.

Scope and Limitations
Two major limitations of the project are apparent. In the first
place, the project represents a 'snapshot' in time of liberalisation developments and their link to energy conservation. This snapshot is taken in
the period 1994-98. As empirical information varies over time, and the
pace of organisational changes in electricity sectors seems to be still
increasing, this information surely will become outdated.
However, the relevance of the project has to be found particularly
in that a relatively early picture is obtained of developments which are
likely to be of crucial importance for the development of electricity
sectors in the decades to come. An attempt is made here to assess the
meaning of these developments and their relationship to each other.

II
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A second limitation of the project is that of external validity of
analyses from individual case studies. Only four countries are examined,
in each country only three energy conservation options are analysed, and
a limited number of key organisational variables is identified. As marked
in Chapter 6 however: 'in every country there are specific variables such as geographical position, overall industry structure and availability of
primary-energy sources - which to a substantial extent set the borders
for the organisational development of a national electricity supply system. Wider cultural and political factors, which are difficult to trace
within the limited context of a study focusing on electricity sectors, also
play a role'. Care should therefore be taken when trying to apply results
to other situations.
Nevertheless it is held that the analyses in this thesis reveal patterns and trends of a general character that makes them relevant to
other situations and countries as well. Hence, within the limitations
identified, the scope of this project is to provide an insight into some
important energy conservation developments in recent years, to examine underlying factors for these developments and to analyse their link to
the liberalisation process. Goal is to reveal general trends and patterns
which are important to in particular policy makers wishing to reconcile
energy conservation and electricity sector liberalisation in the future.

Literature
International Energy Agency (IEA) (1994) Electricity Supply Industry - Structure, Ownership and Regulation in OECD Countries Paris
Jong, P. de (1999) Organising Waste Reduction in the Dutch Waste Sector Thesis,
University of Amsterdam
Yin, R.K. (1994) Case Study Research - Design and Methods Second Edition, Sage
Publications
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3. The Netherlands
first Published as: Slingerland, S. (1997) 'Energy Conservation and Organisation of Electricity
Supply in the Netherlands' Energy Policy 25 (2), 193-203

In light of the present debate about the future organisation of
electricity supply, the relationship between energy conservation
and organisation of electricity supply in the Netherlands is
examined. Three case studies of energy conservation are analysed: the development of industrial cogeneration of heat and
power, the development of wind energy and the use of a socalled ' M A P levy' as an instrument used by utilities to stimulate
demand reduction of end-users.
The implications of these case studies for the future organisation of Dutch electricity supply are discussed. Some measures aimed at reconciling energy conservation and liberalisation
are suggested.

The future organisation of electricity supply is currently subject of
lively debate. One question that stands out for the future is how energy
conservation can be realised in increasingly liberalised markets. For this
purpose, new organisational solutions have to be found that draw on
past and present experiences in several countries. In this paper, I will
describe the Dutch situation and examine the relationship between
energy conservation and organisation of electricity supply in the Netherlands.
'Energy conservation' and 'organisation of electricity supply' are
two terms that are familiar to most people, but when looked after more
closely, their exact meaning is hazy. Therefore I will define what I mean
by both terms.
As energy conservation I regard all measures that lead to a reduction in the use of fossil fuels and nuclear energy as primary-energy
sources for electricity supply. With this definition, three fundamentally
different forms of energy conservation can be identified, of which the
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application is influenced by the way electricity supply is organised. These
are:
1.
reduction of end-user demand for electricity;
2.
use of renewable primary-energy sources for electricity generation;
3.
more efficient generation of electricity with fossil fuels.
Each of these three broad fields of energy conservation consists of
a whole range of more specific individual options. However, I will examine only one case study per field of energy conservation.
Central to the organisation of electricity supply are the utilities
which I will define as all organisations with as principal target generation,
transmission, distribution or supply of electricity to end-users. In order
to provide a basis for the description and analysis I will discern internal
and external dynamics that influence the position of utilities towards
energy conservation. The discussion will be restrained to three groups of
external actors that exert influence on utilities and three internal factors
that determine the position of utilities towards each other.
Regarding the external dynamics, I will focus on those actors that
are at the beginning and the end of the electricity supply chain and those
that can bring their influence to bear on utilities by way of policy. I will
refer to these actors respectively as the primary-energy suppliers, the
end-users and the policy makers (see Figure 3.1). In the internal dynamics, I will differentiate between the factors market position, ownership
and unbundling/integration as key variables that influence the position of
utilities towards energy conservation (see Figure 3.2). By the factor
unbundling/integration I mean the choice to let either generation,
transmission, distribution and supply of electricity be carried out by
separate organisations, or to have one company carry out two or more
of these tasks.

Primary-Energy Suppliers

Utilities

Policy Makers

End-Users

Figure 3.1 External Dynamics of the Electricity Sector
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THE NETHERLANDS

The topic of this article now can be formulated as:
What is the role of the external and internal dynamics of
electricity supply in three cases of energy conservation in the
Netherlands?
2.
What lessons can be learned from these case studies for the future .
organisation of Dutch electricity supply?
The cases I want to examine are the recent development of industrial cogeneration of heat and power (CHP), the development of wind
power, and the use of the so-called 'MAP levy' as an instrument to
stimulate end-user demand reduction. After a general introduction to the
organisation of Dutch electricity supply, these cases will be examined in
subsequent sections. The analysis of the cases is based on literature
study, documents and interviews with persons involved in Dutch
electricity supply. Finally, recommendations that follow from the case
studies will be discussed in the context of recently announced plans for
the future of energy conservation and organisation of electricity supply in
the Netherlands.
1.

Ownership
Utilities
Market Structure

Vertical Structure

Figure 3.2 Internal Dynamics of the Electricity Sector

Dutch Electricity Supply
In the 1996 organisational model, generation, transmission and
distribution of electricity are unbundled. Distribution in the Netherlands
includes supply to end-users. At the moment there are thirty-one distribution utilities and four large-scale electricity generators. Apart from
central generation capacity, there is also a quite high percentage of total
electricity demand produced by decentral power plants. The latter are
mainly industry-owned combined heat and power plants. In 1995, 25% of
all electricity produced originated from decentral power plants (Sep,
1995). High voltage transmission is co-ordinated and operated by an
organisation named 'Sep'.
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Although electric utilities legally are separated, ties remain via
ownership. Municipalities or provinces own the distribution companies in
their area. In two out of four areas, the distributors jointly own the
generators they are supplied by. In the other two areas, the generator is
owned directly by the municipal and provincial authorities. The four
generators, in turn, jointly own Sep.
Policy Makers

The Ministry of Economic Affairs is the primary policy maker in
Dutch electricity and energy supply. It sets out the way electricity supply
is organised by means of general policy papers and reports on specific
topics, including energy conservation. Until present, three general policy
papers have been published, in 1974, 1979 and at the end of 1995.
Papers on specific topics are generally prepared in co-operation with
other ministries concerned. The Ministry of Environment is involved in
all environmental policy concerning electricity supply.
Main legal instruments of the Ministry of Economic Affairs are the
obligation to approve new generation capacity and maximum tariffs set
by utilities. The Ministry also has to approve siting of large-scale generation capacity. Siting of small-scale decentral capacity, including wind
turbines, is a responsibility of municipalities. The planning of new generation capacity is outlined in bi-yearly electricity plans, in which also a
prognosis is given for the expected electricity demand twenty years
ahead. These plans are published by Sep. Hence, this organisation performs a double role: by preparing electricity plans it acts as a sectorexternal policy maker, and by co-ordinating transmission and import of
electricity it also takes the role of an actor which is directly involved with
electricity flows, thus an internal actor. Sep is also an intermediate actor
in the tariff system. Costs of generators are pooled by an arrangement in
which they first sell electricity to Sep and re-buy it at a national tariff that
includes costs of Sep before selling it to distributors.
Primary-Energy Suppliers

Since the discovery of large domestic reserves in the 1960s, natural gas is the dominant primary-energy source in the Netherlands. In
1993, it had a share of 49% in total primary-energy consumption - which
is .higher than in any other IEA country. Oil, solid fuels and nuclear
accounted for 36%, 12% and 2% respectively. The remaining 1% were net
electricity imports (IEA, 1994). The way the inland gas reserves can best
be used is an important topic in energy policy. Gasunie, a venture which
is partly state owned and partly by the oil companies Esso and Shell,
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is responsible for the distribution of natural gas to electricity generation
companies, distributors, some large industrial end-users and foreign
buyers. As such, Gasunie is an actor which also has influence on
electricity supply.
End-users
Compared to other countries, Dutch industry is relatively energyintensive, having a share of 37% in total electricity consumption.
Residential and non-residential end-users account for 25 and 35%
respectively (Sep, 1995). Industrial end-users exert influence on the
organisation of electricity supply mainly by way of their representative
bodies, who negotiate for them with the utilities. However, they also
have substantial influence as decentral power producers, in particular by
combined heat and power production.

Trends in Dutch Electricity Supply
Since the end of the 1980s, electricity supply in the Netherlands is
in a process of rapid change. Many changes that had already taken place
were given a formal basis by the Electricity Act of 1989, which replaced
an Act of as early as 1938 (Huygen, 1994). But the legal arrangement
itself gave rise to new developments. Here some sector-internal trends
up to 1996 will be discussed that play a role in the case studies of energy
conservation to be analysed.
Vertical Structure
Electricity supply in the Netherlands developed as a system in
which a great variety of unbundled and integrated utilities of very different scales were active (Tellegen et al., 1996). In the 1980s, it was felt
that the functioning of this system was not optimal, and changes in order
to reduce the costs of supply were considered necessary. It was argued
that integration of generation and distribution did not provide enough
incentives to the utilities to minimise costs. Furthermore, it was stated
that the objectives of power producers required another internal organisation than those of distribution companies (VEEN, 1987). It was
concluded that costs of electricity supply could best be reduced by
unbundling power producers from distribution companies.
This unbundling became a fact in 1988. Five power producers were
formed, which in 1990 merged into the present four public electricity
generators.
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Ownership
Previous to the unbundling, utilities were owned and controlled
directly by provincial and municipal authorities. With the separation,
however, utilities were given the legal position of public limited companies, of which the shares were given in hands of the former owners. This
gave in particular distribution companies a more independent position to
formulate their own policy. One result was that the process of strategic
mergers, which had started in the 1980s, rapidly gained momentum. The
mergers reduced the number of distribution utilities from more than
seventy in 1981 to only thirty-one in 1995 (Sep, 1995).
Another result was that distributors more and more started to
extend their activities to areas beyond their traditional domain. Supply of
in particular gas to end-users previously had become a business of many
distributors due to mergers. Now some became active in waste
management, telecommunications and cable TV activities as well.
Competition
One aim of the 1989 Electricity Act was to stimulate competition
in power production, while a monopoly in distribution and supply to
end-users was retained.
Competition between the four central power producers was
stimulated by allowing distribution utilities and large end-users to buy
electricity at any of the four generators. Large industrial end-users were
even allowed to import electricity for their own demand from abroad.
Distributors were not given this opportunity, despite protests from their
side. They still had to refer to Sep for imported electricity.
Another option for competition in generation introduced, was to
allow distributors to set up their own generation capacity up to 25 MW
per plant. End-users were also allowed to construct capacity of any size
considered necessary for their own demand of heat and electricity, and
deliver the surplus to the grid. Distributors were legally obliged to buy
this electricity.
In the years after 1989 it showed that the competition between
central power producers did not work out as it was meant to be, mainly
as a result of the tariff system. Cost pooling of electricity via Sep resulted
in marginal price differences between the four generators, thus
effectively eliminating incentives to 'shop around'. Due to low electricity
prices in the Netherlands, neither imports were attractive (EZ, 1995).
However, the other arrangements turned out to be more successful, as the analysis of the CHP case will show. One peculiarity of the tariff
system played a role there as well, which is the fact that prices charged
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to distributors by the central power producers were partially determined by the share a particular distribution company had in total demand
during four national demand-peaks. Therefore 'peak-shaving behaviour',
reducing demand for central capacity at times the four accounting peaks
were anticipated, became attractive to distributors.

Energy Conservation
Energy conservation became a policy issue in the Netherlands after
the first energy crisis in 1974. In recent years, energy conservation is one
of the topics outlined in the National Environmental Policy Plans
(NEPPs), prepared by the Ministry of Environment. The first NEPP,
published in 1989, did not yet contain a quantitative goal on C 0 2 emission reduction. After a change of Government, however, only one year
later an updated version named NEPP-plus appeared. In this environmental policy plan a goal of 3 to 5% C 0 2 emission reduction by the year
2000 compared to the 1990 level of 174 Mt was set (VROM, 1990). The
actual percentage was held to be dependent on the development of
economic conditions. Simultaneously, the Ministry of Economic Affairs
published a memorandum on energy conservation describing in detail the
measures to be taken (EZ, 1990).
In 1994, NEPP-2 was approved by parliament. It was considered
that due to economic conditions additional measures were necessary
even to attain the lower, -3% goal. These were specified in a second
memorandum on energy conservation (EZ, 1994).
The general policy approach to energy conservation includes
voluntary agreements, - 'covenants' - with relevant groups in society as
an important instrument. Groups that signed covenants with the Ministry
of Economic Affairs aiming at C 0 2 emission reduction include several
branches of industrial end-users and the distribution utilities.
In 1990, the distributors issued an Environmental Action Plan
(milieu-actieplan, MAP) as a result of a covenant signed with the ministry.
It contained measures to be taken by the distribution companies which
would have to result in 9 Mt of C 0 2 emission reduction by the year
2000 (EnergieNed, 1990). In 1994, parallel to NEPP-2 and the second
memorandum on energy conservation, distributors also produced a
second environmental action plan. In this MAP-2, the C 0 2 target set was
almost doubled to 17 million tonnes (EnergieNed, 1994). The
introduction of combined heat and power plants had to contribute for
the major part to the C 0 2 reduction aimed at, but also a whole range of
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demand-side management measures was identified in order to stimulate
energy conservation by end-users. In addition, distributors agreed to aim
at supplying 3% of total electricity demand in 2000 from renewable
sources.
In the covenant, it was agreed that distributors could charge a socalled 'MAP levy' of up to 2.5% on the kWh price to end-users in order
to finance these energy conservation measures. Since 1996, an additional
'eco-tax' is charged to end-users. Contrary to the MAP levy, this is a
regulatory levy which is not meant to generate funds for energy conservation activities. The amount charged is returned indirectly to end-users
via compensatory tax measures.

Case I : Cogeneration of Heat and Power - Industrial C H P
From the end of the 1980s on, decentral CHP in the Netherlands
experienced a major boom. After having been almost constant for many
years at a level of around 1500 MW, the total installed capacity increased
sharply to over 4500 MW in 1995 (see Figure 3.3). By far the largest part
of this capacity (around 75% in 1995) consists of industrial CHP. Goal is
to install 8000 MW CHP capacity by the year 2000, which is assumed to
be 40% of total generation capacity at that time (EZ, 1995).
However, in 1994 a 'moratorium' was agreed between distributors, generators and Sep. During an eight month period, no new CHP
capacity was contracted by the distributors. After negotiations, the
parties agreed to an arrangement as a result of which 460 MW of already
planned industrial CHP capacity was postponed or cancelled (Boonekamp and Van Hilten, 1995). In this deal, Sep had to pay 85 million Dutch
guilders (ecu 37 million) to industries to get the planned CHP capacity
annulled (Huygen, 1994). In addition, the remuneration for end-user
deliveries to the grid was reduced. Long-term contracts with fixed
deliveries from central electricity producers to distributors were agreed
upon and it was decided that distributors should become more involved
in the central power planning of Sep (Sep, EnergieNed, OPS, 1994).
Although in 1995 installed CHP capacity was still increasing, the
effects on the longer-term planning for the installation of industrial CHP
are expected to be dramatic. The anticipated effects are illustrated by a
quote from the annual report of 'PW/K', an organisation that acts as an
independent broker between industries and utilities in CHP contracts:
'Since the moratorium, the interest of utilities for CHP has decreased.
On paper, the space for CHP in contracts between generators and
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distributors has been reduced. The conditions for CHP are slowly
deteriorating. (...) Because the appreciation of electricity delivered to the
grid is decreasing, it is obvious to construct new capacity based on
electricity demand. Compared with what has been achieved in the past
years, that means an enormous step back' (PW/K, 1995, p.4).
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Figure 3.3 Installed Decentral CHP Capacity (Source: PW/K, 1995)
The analysis of this case falls apart in two separate questions: why
did industrial CHP experience such a boom in recent years, and why did
the moratorium come about? To answer these questions, I will discuss
the role of the sector-external actors in this case, as well as the sectorinternal factors that influenced the position of the utilities.
Previous to the unbundling, utilities were hardly involved in
stimulating industrial end-users to set up decentral CHP capacity.
Neither were primary-energy suppliers (Blok, 1990). Policy makers as
sector-external actors were the main party to promote CHP. The
developments were stimulated in particular by investment grants, taxdeductions and subsidies (Blok & Farla, 1996).
Reasons for this engagement of policy makers can be found in the
fact that CHP fits very well into two policy strategies of national
authorities. Firstly, due to its high energy-efficiency it greatly contributes
to meeting energy conservation- and C 0 2 reduction goals set in the late
eighties, when climate change became an item on the political agenda.
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Secondly, CHP is based mainly on natural gas, which makes it an
interesting technology to provide a home-market for the large domestic
gas reserves.
Despite the financial incentives provided by policy makers, however, initially the installation of CHP remained below expectations: a
policy goal to install 100 MW pa, which was formulated in 1980, could
not be met in the early eighties. (Boonekamp and Van Hilten, 1995).
In 1990 Gasunie, as primary-energy supplier, provided a substantial
incentive to CHP by agreeing to supply gas to be used as fuel for CHP
plants against very favourable prices. A reason for doing so, apart from
the environmental motivation, is suggested by Moor & Boels (1995). In
their opinion, the competition between gas and electricity sector led
Gasunie to support lower gas tariffs to achieve a higher share of gas as
primary-energy source in electricity supply.
Industrial end-users were the ones to profit from the financial
incentives provided. In addition to the subsidies provided by policy
makers in the early eighties, at the start of the next decade they could
profit from low gas prices due to the arrangement with Gasunie, and
from higher pay-back prices for electricity delivered to the grid agreed
with distributors. In addition, to the industrial end-users CHP proved to
be apart from cost-saving through its high energy-efficiency, also an
optimal way to fulfil the C 0 2 targets many industries agreed on in the
1990s in their energy conservation covenants with the Ministry of Economic Affairs. The result was that new CHP installations were
increasingly based on heat-, rather than on electricity demand, which led
to much larger plants to be installed than previously.
Turning to sector-internal actors, the newly formed distribution
utilities had many reasons to become more active in stimulating CHP
than the former utilities were.
On one hand the introduction of CHP could be motivated for
environmental reasons. It was listed as an important category in the
environmental action plans of distributors; more than one third of the
C 0 2 reduction target of the second MAP had to be achieved by installing
combined heat and power plants (EnergieNed, 1994).
On the other hand, distributors could stimulate CHP for economic
reasons. Here their competitive situation, ownership and the unbundling
played a role. After having been formally separated from the generators
and not able anymore to operate large-scale generation of electricity,
distributors had to redefine their position. A major cultural change from
production orientation to end-user orientation was necessary.
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This process did not come about without problems. As one
respondent noted: 'The separation caused quite a trauma, which the
distributors up to now carry with them'.
Increased involvement in CHP proved to be an ideal way to overcome this 'trauma': it bridged the gap between control over production
capacity and focusing on end-users. Since distributors were legally bound
to generation capacity smaller than 25 MW, they set up CHP projects as
joint ventures with industrial end-users (Boonekamp & van Hilten, 1995).
The joint ventures legally left the CHP plants in the hand of the industrial
end-users, which were not bound to this restriction of generation
capacity as long as they used part of the electricity for their own demand.
By contractually agreeing to buy the surpluses distributors had a strategic
alternative to buying centrally produced electricity.
The arrangements of the national tariff system for centrally produced power made this particularly important. By maximally using
decentral capacity at times the four accounting peaks for electricity
produced by the four generators were anticipated, distributors could
considerably save costs of centrally produced electricity. Therefore, if
possible, peak-shaving use of CHP was agreed in joint venture contracts.
On the other hand, the guarantee that electricity surpluses would be
bought by distributors gave an additional incentive to industrial end-users
to dimension their CHP installations on heat, rather than on electricity
demand.
Due to the cost-based tariff system the installation of CHP led to
what can be called a vicious circle in favour of decentral capacity: the
installed CHP reduced demand for centrally produced electricity. Hence,
costs to produce this electricity had to be divided over fewer kWh sold.
As a result, tariffs for centrally produced electricity would increase,
making decentral capacity even more attractive to distributors.
Perhaps the best illustration of the appeal of CHP to distributors
that developed in the early nineties is given by comparing the goals they
set in the first and second environmental action plan. In the first plan a
CHP goal of 3300 MW in the year 2000 was set (EnergieNed, 1990).
Hardly four years later, this target had been changed into 5900 MW,
excluding an additional capacity for district heating of 1600 MW (EnergieNed, 1994).
Nevertheless, in 1994 the distributors agreed to the moratorium
mentioned previously. An important incentive to distributors to support
the agreement was that in this way they became involved in central
power planning, which substantially increased their influence. The pact
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between the three parties replaced a situation of fast, although less
controlled growth of decentral CHP by one in which the developments
were slowed down and larger CHP units were included in central planning.
Sep and the central power producers took the initiative for this
agreement, which was justified by stating that otherwise an overcapacity
in future electricity supply would result (Sep, OPS, EnergieNed, 1994).
Sector-external parties were not directly involved: policy makers did
support the settlement, but left the initiative to the sector-internal
parties. Primary-energy suppliers neither were drawn into the negotiations, nor were industrial end-users. The latter were very much
opposed. In their opinion, the anticipated overcapacity was a result of
the 'misplanning' by Sep (SIGE, 1995). Only by compensating the industries involved by a large financial transfer from Sep their approval could
be obtained. Obviously central power producers as sector-internal party
were in favour of the agreement, which left their existing and planned
capacity, as well as electricity imports largely untouched. It is quite
remarkable in this respect, that at about the same time the CHP agreement was concluded, it was decided to extend the operation period of
the nuclear power plant Borssele, which has a capacity nearly equal to
that of the CHP capacity postponed or cancelled.
It is likely that alternative solutions to the 'overcapacity problem'
would have been possible which would have been more in favour of the
energy conservation option CHP. The position that Sep took in this
respect has been crucial. It seems likely that the multiple responsibilities
of Sep, being a transmission, planning and tariff setting organisation
owned by the central power producers determined its stand-point in
favour of central capacity. The answer of a respondent from Sep, when
asked what the relationship between Sep and the central power
producers is, points in this direction: 'In fact, we are operating as an
umbrella of the generation companies'.
My conclusion from this case is that policy makers, industrial endusers as well as primary-energy suppliers at the beginning of the nineties
had incentives to support CHP. The awareness of climate change as an
environmental problem, which arose at that time, and the C 0 2 targets
that were set played an important role, as well as the economic targets
of primary-energy suppliers and industrial end-users. Crucial, however,
appears to have been the role of distribution companies who found many
motivating factors to support CHP. Their changed market position in
particular, determined that CHP became an instrument in the compe-
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tition between central and decentral generation capacity which arose
after the unbundling. Ownership of distributors seems to have played a
less important role here, although their more independent position
towards their former owners after the unbundling might have contributed to the increasingly market-oriented approach followed.
The competition between decentral and central capacity was finally
decided in favour of the latter, since Sep and the central power
producers managed to bring about a settlement despite the remaining
appeal of CHP to distributors and industrial end-users. Important in this
respect appears to have been the position of Sep in favour of central
capacity, which might not in the least case been influenced by its ownership by central power producers.

Case 2: Renewables - W i n d Energy
Wind power forms the major part of Dutch renewable energy
generation capacity. Of the 1225 TJ electricity produced by renewables
in 1994, 70% was produced by wind turbines (CBS, 1994). However, the
development of wind power stays far behind planning.
Dutch Governmental policy on wind power started in 1975, when
a first national research programme was initiated. As a result of the
experience gained, in 1981 a policy goal was formulated to install 1500
MW of large-scale, and 350 MW small-scale wind power capacity by the
year 2000 (Beurskens, 1984). A second research programme started in
1982. Due to the perceived economic and siting constraints, however, in
1985 the potential for wind energy to be installed by the year 2000 was
adjusted downward to 1000 MW (EZ, 1985).
This goal was maintained in the 1991-95 third research programme, in which the newly formed distribution companies played a
dominant role. As part of their environmental action plans, distributors
agreed to a 'Wind Plan', which contained the goal to build 250 MW of
wind turbines by the year 1995. Also, it was agreed to have renewable
energy, including wind, supply 3% of total electricity demand in the year
2000 (EZ, 1994). Activities were to be financed predominantly by way of
the MAP levy.
A recent incentive to wind power, and renewable energy in
general, are the so-called 'green electricity schemes' of distribution
companies. These give end-users the choice to pay a higher tariff for
their electricity which is used by the distributors to stimulate renewables, including wind energy. The schemes are marketed as the sale of
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renewable, 'green' electricity to customers and are controlled by environmental organisations. So far, the green electricity schemes seem to
develop successfully. Many more households than anticipated have shown
interest and the number of distribution companies that offer this
possibility is likely to increase in future.
Nevertheless, in 1995 in total only 255 MW of wind generation
capacity had been installed, of which 100 MW were installed in 1995 (see
Figure 3.4). The growth in installation rate over 1995 is largely a result of
the installation of one large, utility operated park. Despite this increased
installation rate over 1995, however, it is acknowledged in the newest
generation capacity plan that the realisation of the 1000 MW target will
be delayed by at least four years (Sep, 1996).
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Figure 3.4 Installed Wind Power Capacity (Source: CEA, 1995)
Asked what the reasons for the rather disappointing performance
of wind power in the Netherlands were, most of the respondents interviewed stated that the high costs and the difficulties in finding suitable
locations were the main constraints to wind power. It appears however,
that the organisation of electricity supply in the Netherlands substantially
contributes to these limiting factors.
Policy makers, as external actors, initiated the wind energy research programmes and to a large extent provided the financial
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resources needed by way of subsidies. Utilities were seen as the key
actors who had to carry out the installation of wind power. Contrary to
policy choices in other countries, end-user involvement in wind turbine
investments was hardly stimulated. Recently end-user involvement is
growing, but still relatively small. Of the known operators of installed
capacity in 1995, at least 70% were utilities, partly in co-operation with
third parties (CEA, 1995).
Utilities who wanted to build wind parks had to face lacking cooperation of municipalities, who are the policy makers responsible for
siting of turbines. Most projects were rather heavily opposed by citizens
of the municipalities where wind turbines were to be located (Wolsink,
1995). These municipalities generally were not identical to the ones
owning the distribution companies; most turbines had to be sited in rural
communities, whereas the owners of distribution companies since the
fusion process mostly are larger urban municipalities. Although the exact
motivations differed from case to case, the confrontation of end-users
with the drawbacks of the turbines, such as noise and adverse effects to
the landscape, without compensating benefits seems to have played a
role in the opposition. The 'decide-announce-defend' approach that was
applied in some cases by utilities has been another factor that evoked
protests at the municipal level (Wolsink, 1995).
As wind is a freely available primary-energy source, obviously no
primary-energy suppliers were involved in this case. However, the
manufacturers of wind-turbines, as the suppliers of the 'hardware' to
make use of this primary-energy source, did play a role. Research subsidies of policy makers were directed at stimulating domestic manufacturers. It appears that the concentration on the specific conditions of
the Dutch market, combined with the disappointing development of both
technology and market, has left the Dutch manufacturers with machines
less fit for international competition (Gipe, 1995).
Initially Sep was the main sector-internal party responsible for the
development of wind energy. In 1982, an experimental wind park of
eighteen 300 kW machines was set up which was owned by Sep (EZ,
1985).
However, after the unbundling of generation and distribution distributors became the key party responsible for small-scale capacity. The
3% target the distributors set in their environmental action plans created
an interest for distributors to construct wind capacity. Unlike CHP,
though, wind capacity could not play a strategic role in the competition
between distributors and generators for generation capacity, which
resulted from the unbundling. Generation costs of wind power were still
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considered too high and due to its uncertain character it neither could
provide an alternative to centrally produced electricity. An interviewee
from a distribution company noted: 'Unlike CHP, wind cannot be
manipulated. Since it cannot be used for base or mid load it cannot be fit
easily into electricity supply. Neither has wind been in any case cheaper
than central electricity supply. CHP has.'
The lacking economic attractiveness of wind power to utilities was
in particular reflected in the long discussions between utilities and endusers as private wind turbine investors about pay-back tariffs for
electricity delivered to the grid. Since the tariff system in the Netherlands is cost-based, these tariffs are based on avoided costs for central
electricity production as a result of the electricity supplied to the grid by
wind turbines.
Sep, as the initial party involved in the negotiations with the wind
energy producers, held that as a result of the uncertain character the
capacity replacement component, or 'capacity credit' of wind power had
to be very low. Avoided costs were to be based on saved fuel mainly.
Later, based on measurements of average wind force in several areas,
this capacity replacement component of wind power was increased.
Distributors then had become the party involved in the negotiations
(Wijk, 1990). Nevertheless, compared to other countries pay-back tariffs
in the Netherlands are still very low. In 1994, in the Netherlands the
buy-back rates were 55% of consumer prices, in Germany 85%, Denmark
142% and the United Kingdom 189% (WPM, 1994).
As a conclusion, of the external actors policy makers in particular
did determine the direction of the developments. They assigned utilities
as the key party responsible for wind power and gave domestic manufacturers the responsibility to provide the turbines needed for this
primary-energy source. End-user involvement was hardly promoted.
Apart from the technology, which developed more slowly than expected, an important external fail factor was the role of municipalities as
local policy makers took regarding siting, influenced by citizen protests.
Other reasons for the lacking success of wind power can be found
in sector-internal factors. Neither before, nor after the unbundling wind
power could contribute to the market position of utilities due to its high
costs and uncertain character. The municipal ownership of distribution
companies could not contribute to alleviate protests against utility wind
power projects either, as municipalities owning distributors and municipalities where wind turbines were to be sited generally were not the
same.
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Case 3: Demand Management - The MAP Levy
Most activities that are directed at reducing the overall energy
demand of end-users are not commercially attractive to the distribution
companies. In order to have distributors carry out such activities, these
have to be financed externally. In the Netherlands, this is done predominantly by way of the 'MAP levy' charged to end-users. Rather than
to discuss one of the various rather specific demand reduction options
which are carried out by distributors, I want to examine the use of the
MAP levy as an instrument to stimulate demand management.
When the environmental action plans of the distributors were introduced in 1991, they were allowed, as a result of the covenant with
the Ministry of Economic Affairs, to finance these programmes by a levy.
The range of this levy presently can vary between 0.5 % and 2.5 % of the
total bill. The average percentage charged is 1.8%, but there is substantial
variation between the distribution companies (EnergieNed, 1994).
The MAP levy generates funds which are collected, administered
and spent by the individual distribution companies themselves. The total
sum collected in 1995 amounted to 293 million Dutch guilders, or ecu
127 million, of which 142.5 million guilders (ecu 62 million) was collected
by the levy on electricity (see Table 3.1). The distributors can freely
decide on what C 0 2 emission reduction activities they want to spend the
levy on. These activities include supply-side options, such as renewable
energy, and demand-side options, for instance subsidies on efficient
lighting, heating and insulation, as well as information and education.
Table 3.1 MAP Levy. Receipts and Expenditure by Distribution Companies in 1995 (Source: EnergieNed, 1995)
(Million Dutch Guilders)

In

MAP levy on Electricity
MAP levy on Gas
Distributors' Funds
Other'
Total

132
142.5
0.8
17.7
293

1

Out
Residential
Non-Residential
Renewable Energy
Mutation Reserves

117.2
94.7
45.1
36
293

Including interest, corrections of other years and other receipts

The way the MAP levy has been spent has been subject of much
debate in recent years. It has also been used in the past for instance to
finance CHP activities, to clear polluted soils of utility owned property
and even to sponsor a football club to promote energy conservation.
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End-users in the small-scale commercial sector, represented by their
umbrella MKB ('Midden en Kleinbedrijf), have argued that they had to pay
much more than what was actually returned to them by way of energy
conservation activities for their sector. Also, the height of the reserves
built up has been criticised. In 1994, total reserves acquired since introduction of the levy amounted to 200 million guilders, ecu 87 million
(Kuyseto/., 1996).
Recently one distribution utility has announced to stop charging
the MAP levy to their customers (NRC, 1996). It was announced that
the eco-tax and green electricity schemes would provide sufficient basis
for energy conservation activities. The reserves built up, in addition,
would help meeting the announced MAP-targets for the year 2000.
Other distributors now are considering abolition of the levy as well.
The MAP levy was, together with the environmental action plan of
distributors, established by way of covenant between the distribution
companies and the Ministry of Economic Affairs as policy maker. Neither
end-users nor primary-energy suppliers were engaged in this process.
The covenant was in accordance with the general intention of
policy makers to give responsibility to individual 'target groups' for
achieving environmental targets. To the distributors, on the other hand,
the covenant gave them the possibility to keep control of environmental
activities in their sector. An additional factor that might have been of
importance to motivate distributors in this respect is that the Ministry of
Environment at that time was investigating if independent energy
conservation organisations could be set up (Dinkelman, 1995).
As a result of the covenant, distributors gained great liberty to
initiate C 0 2 reduction activities with the funds acquired. Integration of
electricity and gas distribution, as well as the increased activity in fields
beyond the traditional core business of distribution companies played a
role to match environmental with commercial activities. Only in this way
it was possible for them to initiate activities concerning electric lighting
and equipment, as well as gas heating. Their increasing involvement in
waste management made it possible to list the use of landfill gas as one of
the C 0 2 reduction activities in the environmental action plans. It seems
likely that the more independent position of distributors from their
public owners after the unbundling, and the increasing concern about
their competitive situation as a result of the anticipated liberalised
market have been supportive here. The environment becomes a market'
was the topic of a recent conference held by distributors in which the
relationship between environmental and commercial activities was
discussed. It was concluded that environmental activities had become an
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integral part of the business of distribution companies (EnergieNed,
1996).
On the other hand, the lack of involvement of end-users and
control by policy makers on the way the MAP levy funds are spent in
some cases appears to have tempted distributors to pay more attention
to their competitive situation than to the energy conservation targets of
the action plans. This resulted in some activities of which it is rather
questionable if these should be financed from the MAP levy. It also made
the building up of large reserves possible, and led in particular MKB as
representative of small-scale business to complain about MAP levy
spending.
The large degree of freedom of distribution companies to decide
about energy conservation now has even brought one of them to the
point to announce to stop charging the levy. Since this company can
meet its conservation targets without the levy, it is considered no longer
useful. Apparently, any energy conservation that exceeds the announced
goals is regarded as redundant and is given up to improve the competitive position of the distribution company by charging lower tariffs to
customers. The signal to other distributors is clear: if one company can
improve its competitive position and reduce its tariffs by abolishing the
MAP levy, why shouldn't they do the same? One respondent from a
distributor illustrated this by saying that for the MAP levy to succeed
'more discipline' between distributors would be needed.
It is difficult to conclude whether the MAP levy is a success as an
instrument to stimulate demand management. Distributors claim that
their environmental action plans - and hence the levy - are successful,
while others (e.g. Gilijamse and Tellegen, 1995) argue that the energy
conservation activities mainly a continuation of actions that were carried
out already before the plans and the levy were established.
In any case, end-users nor policy makers have had much influence
on the way MAP levy funds are used by distributors. Primary-energy
suppliers were not involved in this case. The apparent increasing importance of market position to distributors after the unbundling in determining how MAP levy funds are spent has positive as well as negative
sides: The large flexibility in collection and spending of the MAP levy
allows distribution companies to gear energy conservation to their other
business activities and select the most cost-effective measures.
Ownership has played a supportive role here, since the process of
mergers and the broader range of commercial activities has increased the
range of C 0 2 reduction possibilities individual distributors could chose
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from. On the other hand, there is a danger that the market position
becomes dominant in the consideration what demand reduction and
energy conservation activities should be carried out.

The Future - Discussion and Conclusions
Despite all energy conservation measures taken, up to present it is
quite uncertain whether the C 0 2 reduction target for 2000 will be met.
New measures to stay 'on track' had to be announced in 1995 (VROM,
1996). Goals for the period after 2000 were set in a recent policy
document. The Third White Paper on Energy Policy 1996' aims at a
stabilisation of C 0 2 emissions over the years 2000 to 2020 (EZ, 1995). In
that period, energy efficiency has to improve by 33%.
Regarding CHP, it is noted that a capacity of 14,000 MW in 2020
'seems feasible', of which industrial cogeneration has to contribute the
major part. Also, for 2020 a target of 10% renewables in total primaryenergy supply has been set in this paper. Onshore wind power capacity is
expected to rise to 1500 MW, which possibly will be supplemented by
an 'exceptionally large potential of off-shore wind energy'. The future of
the MAP levy is laid down in the new Energy Distribution Act, which at
the moment of writing this article still has to be passed by the First
Chamber of Parliament.
These energy conservation targets are accompanied by suggested
organisational changes which are intended to liberalise the market. Goal
is the stepwise introduction of free choice of supplier to all end-users.
Power production will be further opened up to competition by providing
a free access to the grid to all parties interested. Simultaneously,
however, the four existing central power producers will merge together
with Sep to one organisation.
The first question posed at the outset of this article, concerning
the internal and external dynamics of electricity supply has been outlined
in the individual case studies. To give an answer to the second question,
which lessons can be learned from these case studies for the future
organisation of electricity supply in the Netherlands, I will return to the
examined case studies.
In the CHP case it has been argued that, of the sector-internal
factors discerned in particular the competition between distributors and
generators has been a crucial factor to the success of CHP. This competition was made possible in the first place by the unbundling of distri-
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bution and central power generation and was stimulated by several
factors, including incentives provided by the tariff system. It has also been
indicated that an important impediment to the development of industrial
CHP has been the link between planning and central power production.
It seems that this integration, by way of ownership, of Sep and central
power producers has influenced the decision in favour of central capacity
at the moratorium.
Since industrial CHP has to be the major contributor to the
14 000 MW in 2020 anticipated, it is crucial that the development of this
energy conservation option is not impeded by organisational arrangements. However, contrary to what appears recommendable from the
CHP case study, the links between distributors and central power
generation are tightened again as distributors will become the sole
shareholders of the one generation company that is to be formed. It is
likely that this will not contribute to stimulate competition between
decentral and central power production. Even more remarkably, Sep will
become part of this generation company. As Sep will retain its grid
operation function, in order to prevent even the semblance of onesidedness it would be advisable not to establish this factual integration of
central power production and transmission.
The wind energy case study revealed that distributors, who were
designated to carry the wind power development, did - apart from the
environmental motivation - not get additional support by the organisational changes concerning the sector-internal factors unbundling,
competition and ownership in recent years. Furthermore, it was demonstrated that municipalities as sector-external actors involved in physical
planning did counteract the development of wind power.
Judged by the present installation rate of wind power, the measures taken to promote wind energy clearly fall short to meet the targets
set. Despite the new goals set, however, no drastic change of current
policy is announced in the new White Paper on Energy. With respect to
the drawbacks outlined here it is only noted that 'special emphasis lies
on effective administrative co-operation between the various levels of
government concerned' (EZ, 1995, p. 51). The current disappointing
installation rates would suggest, however, that a more drastic organisational intervention would be needed to provide incentives in particular
to municipalities for wind energy.
One possibility to do so is indicated by the way electricity supply in
Denmark, and in particular the promotion of wind energy, is organised.
In Denmark much more emphasis is put on the stimulation of end-users
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as sector-external investors in wind turbines (Slingerland, 1997). The
success of wind power in Denmark leads one to believe that this is a far
more promising way to stimulate wind power than the organisational
choices made in the Netherlands. If end-user involvement would be
stimulated in the Netherlands as well, local pressure groups of wind
turbine investors would be created that possibly could change the
present hesitant position of municipalities. The success of green
electricity in the Netherlands gives an indication that there is at least a
significant potential of Dutch end-users willing to invest in renewable
energies in general, even if no personal profits are involved.
An important instrument to promote end-user involvement in
wind energy are the pay-back tariffs. In the case study, it has been shown
that sector-internal parties are not keen on high tariffs. Hence, it appears
recommendable to let an external party, for instance the Ministry,
determine the level of pay-back tariffs taking account of the external
environmental costs of all primary-energy sources. Experience in Germany, the United Kingdom and Denmark shows that this could give
justification for much higher tariffs than presently applied.
An additional motive to stimulate end-user ownership of wind
turbines is that in this way a competition could be created between enduser turbines and those of distributors. If the latter conclude that it is
cheaper for them to set up own wind turbine capacity than to have to
pay high pay-back tariffs to end-users this might give an additional boost
to wind turbine installation.
The principal conclusion from the MAP levy case is that distribution utilities as sector-internal actors use MAP levy funds to gear
environmental activities to their market position. This can be interpreted
in two ways. The positive side of the approach chosen is that the large
flexibility it allows is likely to result in a relatively cost-effective allocation
of funds. On the other hand, a negative aspect arises if the competitive
position of distributors becomes dominant in determining the allocation
of the funds. This is particularly relevant if the collection of the levy itself
becomes subject of competition. Control by an external party, preferably
representatives of the end-users who have to pay the levy, seems
therefore advisable.
To a certain extent, this point has been acknowledged by policy
makers in preparing the new Energy Distribution Act. Distribution
companies in this Act get the legal responsibility to foster an efficient use
of energy by the company itself, as well as by end-users as their
customers. The levy in the Act is given a legal basis and an advisory
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council consisting of end-users has to be established by the distributors.
Part of the tasks of this council will be to give advice about the levy
charged (EK, 1996).
However, the Act only denotes a maximum percentage for the
levy to be charged (2.5% of the total bill). It neither obliges distribution
companies to charge a levy, nor denounces an exact percentage that has
to be charged. As the case study has shown, distributors are quite likely
to use this opportunity in competition with other distributors to reduce
their tariffs by stop charging the levy. To prevent a domino-effect if one
company is going to take such a step, it hence appears recommendable
to prescribe one percentage that has to be charged by all companies
supplying electricity to end-users in the Netherlands alike. In this way, a
level playing field for competition can be created without giving up the
environmental benefits of the MAP levy.
Finally, the three case studies have shown a picture of the organisation of Dutch electricity supply in which, apart from a varying role of
sector-external actors, in particular distribution utilities play a key role in
energy conservation. Although this is partly due to the selection of the
case studies and other sector-internal parties put in substantial efforts as
well, this important role of distribution companies in energy conservation in comparison with other countries appears to be a specific
characteristic of Dutch electricity supply.
If this role of distributors is to be maintained in a future more
competitive market, it is the responsibility of policy makers to see to
that energy conservation and competition in this case will not conflict.
However, the case studies indicate that so far the possibilities of competition as an instrument to stimulate energy conservation have not yet
been recognised by Dutch policy makers. After all, it is one thing to see
energy conservation and cost-reduction by introduction of competition
as two separate goals of electricity supply. It is another to use competition deliberately as an instrument to find the most cost-effective way to
stimulate energy conservation on way towards a sustainable electricity
supply.
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In this article, three cases contributing to energy conservation
in Denmark are studied. It is concluded that energy conservation developments in Denmark were initiated, and are mainly
carried by end-users and policy makers as sector-external
actors, rather than by the utilities themselves. The competitive
situation of Danish utilities

appears to be a very important

factor determining their position towards energy conservation.
Hence, it is recommended to Dutch policy makers to pay more
attention tot the role of sector-external actors in stimulating
energy conservation. Competition should be used actively as an
instrument towards a sustainable electricity supply, rather than
as a parallel goal to energy conservation.

Energy conservation has become one of the main targets of Dutch
energy policy. As the electricity sector in the Netherlands presently is in
the middle of a large reorganisation process, it is important to address the
question how the organisational structure of this sector influences the
realisation of energy conservation targets. This article will present some
recommendations for the future Dutch electricity supply based on an
analysis of the Danish situation.
Energy conservation is defined here as a reduction in the use of fossil
fuels and nuclear energy as primary-energy sources for electricity supply.
With this definition, three broad fields of energy conservation can be identified:
1.
Reduction in the demand for electricity;
2.
Use of renewable primary-energy sources;
3.
More efficient use of fossil fuels.
Each of these fields of energy conservation consists of a large range
of options. This article will examine one case study per field of energy
conservation distinguished. These are the development of wind energy,
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small-scale cogeneration of heat and power and the establishment of a legal
obligation for 'Integrated Resource Planning' in Denmark. After an introduction to the method of analysis used and an overview of Danish
electricity supply in general, these cases will be analysed in subsequent
sections. Case descriptions and analyses are based on literature, documents
and interviews with people involved in Danish electricity supply.

Method of Analysis
The analysis of the relationship between energy conservation and organisation of electricity supply given here is part of a larger research project
in which the situation in various countries is examined. However, in this
article the Danish situation will be regarded as a single case from which
lessons can be learnt for Dutch electricity supply.
Crucial in this respect is how 'organisation of electricity supply' is interpreted: Central to this organisational framework are in any case the
utilities. As such can be regarded all companies whose primary business
activity is generation, transmission or distribution of electricity.
The realisation of energy conservation by utilities is determined by an
external dynamics, in which several actors try to influence the position of
these companies externally (Figure 4.1), as by an internal dynamics - factors
that are related to the electric utilities themselves (Figure 4.2).
Primary-Energy Suppliers

Utilities

Policy Makers

End-Users

Figure 4.1 External Dynamics of Electricity Supply
On a national and European level three sector-internal factors have
been in the centre of interest in recent years: market position, ownership and
vertical structure of utilities. The introduction of competition, unbundling of
generation, transmission and distribution as well as privatisation are organisational developments that have been realised in several European
countries, including the Netherlands. In other countries they are on the
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agenda for the near future. Therefore it seems obvious to examine what is
the importance of these factors for the realisation of energy conservation.
Concerning the external actors, three important groups can be distinguished which are at the beginning and end of the electricity supply chain,
or who influence the position of utilities by formulating policy guidelines.
These are, respectively, the primary-energy suppliers, the end-users and the
policy makers.
Of course, the internal and external variables mentioned are not the
only ones that are of importance to the relationship between energy conservation and organisation of electricity supply. Nevertheless, these six
variables form a framework for analysis that can be used in practice to
allow a comparison of the several cases examined.

Ownership
Utilities
Market Structure

Vertical Structure

Figure 4.2 Internal Dynamics of Electricity Supply

Danish Electricity Supply
The electricity sector in Denmark consists of two regions with separate transmission grids. Electric utilities in both regions co-operate in a pool
system which is co-ordinated by two independent grid operating organisations: Elsam and Elkraft The Elsam area contains the peninsula of Jutland
and the island Fyn, whereas Elkraft is responsible for the Sealand region,
which also includes Copenhagen.
External Dynamics
Primary-Energy Supply; In the past, Denmark was largely dependent
on the import of petroleum. Since the seventies, this dependency has been
reduced by a gradual shift to imports of coal. Imported coal now has
become by far the most important primary-energy source for electricity
supply. Natural gas hardly played a role in electricity and heat production
until the 1980s. In recent years however, its share is steadily expanding as a

41

CHAPTER 4

result of the increasing exploitation of the gas fields in the Danish part of
the North Sea.
In 1994, the share of coal in total primary-energy supply to the socalled 'transformation sector', which includes electricity as well as heat
production, amounted to 74.6%, natural gas 9.1%, petroleum 7.8% and
renewables 8.4%. Incineration of waste by far had the largest share in the
percentage for renewables (4.7% out of 8.4% for all renewables). Other
important contributors were energy generation from straw (1.2%) and
wind energy (1.0%) (DEA, 1994).
End-Users; End-users in Denmark can influence the organisation of
electricity supply by a system of direct and indirect elections. Most of the
distribution companies in Denmark are co-operations, of which the shareholders council is elected directly. The other companies are in the hands of
local authorities.
The shareholders council of a distribution company elects a management board, which in turn elects representatives to the shareholders
council of the power generating company by which it is supplied with
electricity. The shareholders council of each power generating company
elects its management board. Representatives of this management board
together form the management board of the grid operators Elsam and
Elkraft (Hvelplund, 1995).
Furthermore end-users can exert influence as generators of electricity, in particular as (co)owner of wind turbines and as shareholders in
one of the many small co-operative district-heating companies. The latter
play an important role in Denmark: especially in rural areas heat to endusers is mostly supplied by these organisations, which are independent from
the electric utilities. In total there are 330 district-heating companies, mainly
co-operative. In five larger urban areas the heat-suppliers are owned by
local authorities.
Policy Makers; Energy policy in Denmark, in particular planning of
generation capacity and tariffs as well as energy conservation policy, is the
responsibility of the Ministry of Environment and Energy. The Danish Energy Agency (DEA) has an important executive task here.
As both production planning and tariffs are determined by policy
makers who are not directly involved in generation, transmission or distribution of electricity, the possibilities for external interference are substantial. In the past, the possibilities for such an interference have been used
several times, for instance to introduce a system of energy taxes in 1991.
These taxes are based on the relative C 0 2 emissions per primary-energy
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source used (Ministry of Energy, 1993), which provides incentives for wind
energy, but also for natural gas as compared to coal and petroleum.
The primary goal of energy conservation policy as formulated in the
'Energy 2000' policy report is to reduce C 0 2 emissions by 20% in 2005
compared to 1988. In the 'Energy 21' report, published in 1996, an additional goal to reduce C 0 2 emissions by 50% in the period 1988-2030 was
formulated.
Internal Dynamics
Vertical Structure; Transmission, generation and distribution of
electricity are the responsibility of separate, unbundled organisations. There
are nine generation companies in total, each transmitting electricity to
several distribution companies. Seven of these companies co-operate within
Elsam, the other two in Elkraft. In total there are 71 distribution utilities in
the Elsam area and four in the Elkraft region. However, the co-operation
between transmission, generation and distribution is so close that in practice one can speak of two vertically integrated systems under supervision of
Elsam and Elkraft (cf. Hvelplund, 1995).
Ownership; The two transmission grids are operated by Elsam and
Elkraft. In both areas, Elsam and Elkraft are owned by the generation
companies. In turn, distribution companies are the owners of the generation companies. Distributors are either co-operatives of end-users, or
owned by local authorities. Hence, formally - through the system of elections - the whole system is in the hands of end-users.
Market Position; Distribution companies have a monopoly in electricity supply in their region. Since Elsam and Elkraft operate the grid and
co-ordinate electricity trade, including imports and exports, there is a defacto monopoly in generation and transmission. All organisations in the
electricity sector are non-profit organisations, which means that any profits
have to be transferred to end-users through the tariffs. A temporary rise in
tariffs is allowed to raise funds for new generation capacity.

Renewables: W i n d Energy
In 1995, the share of wind energy in the generation of electricity (exclusive heat production) was 3.5% (DEA, 1995), a percentage that is not
achieved by any other country. Danish wind turbine industry is the largest
in the world, having a turn-over of 4 billion Danish Crowns in 1995, of
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which 3.5 billion export, and over 9000 employees (Miljo & Energi Ministeriet, 1996). In the future, the wind energy capacity will be expanded
drastically. Target of the energy policy report 'Energy 21', published in
1996, is to extend the presently installed capacity of 600 MW to 1.500 MW
in 2005, and even to 5.500 MW in 2030.
For the analysis of this up to present very successful development it
is necessary to turn to history of wind energy in Denmark. One of the first
developments in the area of wind energy in Denmark was the construction
of an experimental turbine by the electric utilities in a village named Gedser
in 1956. After having been in operation for some years, and having proved
that the generation of electricity by wind turbines was technically quite well
possible, the turbine was shut down. At that time, this way of electricity
generation was not considered economically feasible.
After the energy crisis in 1974, some individuals decided to pick up
the idea of wind energy again. This was the beginning of the establishment
of windmill co-operatives and also of a increasingly rapid development of
wind power: the yearly installation rate of wind power, having been 10 MW
pa over the years 1976-84, grew to around 25 MW pa in 1985 and to 50
MW pa in 1988 (Ministry of Energy & DEA, 1990). The technical knowledge
necessary for this development was supplied in particular by the 'Nordvestjysk Folkecenter', an environmental NGO where experimental designs
of wind turbines and other forms of renewable energy were tested.
Important reasons for the growth of co-operative wind energy were,
apart from the savings on private electricity demand, the tax deductions for
co-operative entrepreneurs, the subsidies for the construction of turbines
and the height of the pay-back rates that utilities had to pay for electricity
delivered to the grid by the co-operative wind turbines.
In the beginning of the nineties, the rapid development of wind
power seemed to come to an end. Pay-back tariffs were reduced and the
costs for connection to the grid rose. Moreover, the co-operative system
appeared to have come to its limits. For individuals, the share they could
take in a wind turbine co-operative was limited to an amount equal to
8.000 kWh/year and share-holding was legally limited to turbines in the
individual's own municipality. Since in the early days the average size of a
windmill was 55 kW, providing around 80.000 kWh per year, the number
of shareholders to be found was limited. With increasing capacity per
turbine, also more shareholders had to be found. A solution was found
here by a change of legislation, by which the maximum share allowed per
person was increased, and also shareholding in turbines in neighbouring
municipalities was approved.
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Until 1985, the role of utilities in wind power was limited to some
large-scale experimental turbines. In that year, after intervention by Parliament, Elsam and Elkraft signed an agreement with the Ministry to build a
100 MW wind turbine capacity over the years 1986-1990. A second programme for another 100 MW was agreed for the years 1992 to 1994. In
1996, a new three-year programme started in which the utilities aim to add
wind turbines with a total capacity of 200 MW to the existing capacity.
The target of the first programme was achieved as late as 1992, two
years after the planned date. The second programme was also delayed. As a
consequence, only 140 MW of 540 MW totally installed capacity in 1994
was owned by the utilities, the rest was in the hands of co-operations. One
important reason for the delays, as various people interviewed noted, was
that in particular Elsam stood aloof to wind energy in the past. Elsam, on
the other hand, claims that problems to find suitable locations and to obtain
local approval for wind parks were responsible for the delays that occurred
in the action programmes (Elsam, 1994a).
A conclusion that can be drawn from this case is that end-users as
external actors were a main driving force behind the success of wind
energy in Denmark. In particular the system of co-operative ownership of
wind turbines, which has been actively supported by policy makers, has
played an important role.
In the past, electric utilities in Denmark have been rather hesitant to
adopt wind energy. The influence of policy makers was needed to get them
more actively involved in this new technology, in particular to adopt the
action plans for wind energy. Primary-energy suppliers do not seem to have
played an important role in the development of wind energy.
It is remarkable that despite the success of co-operative wind turbines owned by end-users, utilities appear to meet difficulties in obtaining
local approval for large-scale wind parks. It seems that the disadvantages of
wind turbines, such as noise and adverse effects to the landscape, are easier
to accept to locals if they can financially benefit from these turbines. The
latter could also be an explanation for the fact that the influence end-users
in theory can exert on utilities did not lead to a more active stimulation of
wind energy by these companies. Another explanation could be that the
indirect election system 'filters away' the positive opinions of end-users
towards wind energy before the Elsam/Elkraft level is reached, where
decisions over future production capacity are taken (Hvelplund, 1995).
In the field of wind energy, the constellation of sector-internal factors
in Danish electricity supply up to present did not lead to a performance by
utilities which can measure up to that of the co-operatives. Neither the
end-user 'ownership' of utilities, the non-profit tariff system, nor the possi-
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bility to pass on any investments in renewables (as well as non-renewables)
to end-users via the tariffs could contribute to such an achievement.
Although there are differences in installed wind power capacity of
utilities within the two systems, in particular the differences between the
Elsam and Elkraft system are noteworthy. This seems to be a result of the
close co-operation and integration within the two systems, which generally
leads them to present one policy vision externally.
The large lead in installed capacity makes the co-operative turbines
owned by end-users to a certain extent a competitor to the capacity to be
installed by utilities. Moreover, the latter are legally obliged to buy electricity fed into the grid by this 'competitor'. This is particularly relevant in
the Elsam region, where 83% of the wind turbines are owned by co-operations (Elsam, 1994).
Another reason for the fact that Elsam seems to be less inclined to
follow national policy in the field of wind energy could be accounted to the
difference in corporate culture between Elsam and Elkraft, which was
mentioned by various respondents. One of the persons interviewed suggested that these different cultures could possibly be attributed to the
locations of the two organisations. The location of Elkraft in Copenhagen
would simplify a regular exchange of employees with the Danish Energy
Agency (DEA) as an executive policy actor. Such an exchange would take
place much less between the DEA and Elsam, which is located at the other
side of the Great Belt, in Fredericia.

More Efficient Use of Fossil Fuels: Small-Scale Cogeneration
The history of small-scale cogeneration of heat and power (CHP) in
Denmark is much shorter than that of wind energy. In 1986, as a result of
an agreement between the Government and the opposition in Parliament, a
goal was set to install 450 MW small-scale CHP before 1995. Part of these
power plants would have to use biomass (straw, wood, biogas) as primaryenergy source, the others were planned to be fuelled with natural gas.
For the year 2005, a potential of 1500 MW CHP was considered to
be realistic (Ministry of Energy, 1990; 1993). In 1996, 1200 MW (80%) of
this long-term target was already realised (DEA, personal communication).
Hence, the implementation of this technology seems to prosper. Long-term
goal is to supply the major part of electricity and heat in future by cogeneration plants running on natural gas and partly on biomass. A goal set in
1993 is to provide 10% of total energy needed in the year 2000 by biomass
(Miljo & Energi Ministeriet, 1996).
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In this case the role of the utilities Elsam and Elkraft is quite different
as well. In the Elsam area in particular co-operative district-heating companies are, by constructing new generation capacity and conversion of existing
coal-based district-heating plants, the driving force behind the developments. In 1994 they generated almost 40% of total heat production in the
Elsam region (Elsam, 1994b). As a reaction to the rapid growth of this
decentral CHP Elsam announced at the end of 1995 its intention not to sign
any new contracts with decentral heat producers. The argumentation for
this was that, as a result of the cogeneration of electricity and heat a surplus
of electricity would be generated on days at which heat demand was very
high. However, an intervention of the Minister forced Elsam to pull back
from its position. A protest of Elsam in this matter was not approved by the
European Commission.
Elkraft, on the other hand, reacted to the CHP developments by
trying to get hold of most CHP capacity in its region. Most of the heat
produced in the Elkraft-area (90%) is generated in large-scale plants owned
by the Elkraft utilities. Moreover, half of the small-scale capacity is also
owned by these companies (Elkraft, 1995).
Similar to the case of wind energy, in this case it can be concluded
that external actors - which are here district-heating companies - play an
important role. Various respondents noted that for the development of
small-scale CHP the aspect of competition between central and decentral
generation capacity, even more than in the wind energy case, has been
important to the utilities: it is possible to interpret the position of both
Elsam and Elkraft as a strategy to retain a dominant position with respect to
cogeneration plants in electricity generation.
It seems plausible that the difference in method used is partly determined by the difference in influence district-heating companies in either
area have. In the Elsam region the latter organisations historically have a
strong position, which is much less so in the Elkraft region. That makes it
much easier for Elkraft to retain its dominance by trying to be involved in
most new CHP capacity.
In this case also a strong influence of policy makers is found. They initiated the development of small-scale CHP and support this development
since that time by a C 0 2 levy on primary-energy sources. Reasons for this
policy involvement in small-scale CHP can be found in the overall environmental policy targets, as well as in the intention to reduce dependency on
imported primary-energy sources - which since 1980 has led to an increasing exploitation of the gas fields in the domestic part of the North Sea.
Primary-energy suppliers as external actors only played a limited role in the
stimulation of CHP.
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Management of End-User Demand: Integrated Resource Planning
Integrated Resource Planning (IRP) is a planning method aiming to
systematically compare and gear demand and supply options in the electricity sector. This means that options for energy conservation by
influencing the demand of end-users are included in long-term planning of
new generation capacity on equal terms with supply-side options such as
cogeneration plants, energy from renewables and conventional plants. By an
amendment of the electricity law in 1994 (DEA, 1994b), IRP became an
obligatory planning method for the Danish utilities. Up to present Denmark
is the only country in the European Union where such a planning method
became obligatory. Previous to the amendment Elsam and Elkraft have
taken part in a pilot project in order to gain insight in the way IRP could be
adapted to the Danish situation (Elsam/Elkraft, 1994).
Although the implementation still has to get shape - it was as recent
as the end of 1995 that Elsam and Elkraft presented the first detailed plans
for their region - the adoption of Integrated Resource Planning as the
obligatory method of planning in the electricity sector in Denmark can be
seen as a modest success for energy conservation by way of influencing
demand.
Reasons for the utilities to start with the IRP project were, according
to a report published by Elsam and Elkraft, the C 0 2 target of Government
as well as the need to pay more attention to customer relations in a future
European electricity market (Elsam & Elkraft, 1994). The exact contribution
of either factor is hard to determine, but the C 0 2 target is clearly imposed
externally by policy makers.
On the other hand, the second factor - the need for improvement of
customer relations -seems quite well to be influenced by sector-internal
considerations. Here too, in particular the market position of utilities
appears important in a future liberalised market, in which end-users can
choose from which supplier they wish to buy electricity, the binding of
customer is of the utmost importance to utilities.
It is therefore remarkable that end-users up to now did not have an
influence on the outcome of the IRP process in Denmark. This is even
more important as the outcome of an integrated resource plan is not an
invariable objective fact, but strongly depends on the initial assumptions
made (for instance regarding to external costs). Hence, some of the interviewed persons called the outcome of the present IRP studies into
question, as these studies still foresee a very important role for coal as a
primary-energy source in future.
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Conclusions and Recommendations for Dutch Electricity
Supply
The ambitions for energy conservation in Denmark as expressed in
the overall C 0 2 emission reduction targets are set much higher than those
in the Netherlands; 50% emission reduction in the period 1988 - 2030 is
quite another dimension as compared to 3% over the years 1990 to 2020 in
the Netherlands. In this light the claims made by the Dutch Third White
Paper on energy look somewhat dubious. It is claimed that: 'with the goals
set in energy conservation and renewables until the year 2020 the Netherlands have formulated ambitions which, as far as is known, have not been
expressed or supported by policy in any other country' (EZ, 1995, p.7).
In Denmark not only more ambitious goals have been set, but also in
the several fields of energy conservation significant successes have been
obtained. It is perhaps for this reason that Danish authorities want to retain
their influence on electricity supply in future. In Energy 21 a clear preference for renewables and CHP is expressed.
Although it is certainly not the intention to lead the way in liberalisation, presently in Denmark it is planned to liberalise the market for users
with an electricity demand of over 100 GWh pa, including distribution
companies. However, there are presently only six industrial end-users who
have a demand above this level. Moreover, in view of the practically largely
integrated situation it does not seem very probable that the liberalisation
will soon result in a competition between distribution companies. First a
clear unbundling would be needed to change the present, purely formally
'unbundled' situation in order to give Danish distribution companies a more
independent role in the electricity sector.
Recently, Elsam has taken the initiative to an investigation into such
an organisational change. Similar to the Dutch plans for the future the
producers in the Jutland/Fyn region would merge, and distributors would
get the shares of this production company. However, these plans have not
been adopted in Governmental policy. Here energy conservation up to
now appears to given priority as compared to a restructuring that is primarily directed at introducing competition. In the Dutch situation, on the
other hand, one aims to attain both goals, without giving a clear priority to
either.
From the analysis of the Danish case studies some lessons can be
drawn for the Dutch situation. The implementation of wind energy is far
behind schedule. After previous, more ambitious goals for wind energy
which were set in the eighties were adjusted downward, the Dutch target
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became the installation of 1000 MW before the year 2000. This goal formally is retained in the Third White Paper on Energy Policy, and it is even
claimed that: 'wind energy is on schedule with respect to cost price development and industrial position' (EZ, 1995, p.53, italics added).
However, on the other hand Sep expects in its latest detailed capacity plan that this capacity will not be realised before 2004 (Sep, 1996).
At present, in the Netherlands wind energy is mainly realised in
large-scale wind parks and by distribution companies. In 1995 more than
70% of the installed capacity was in hand of these companies, partly in cooperation with third-parties. An important impediment in the Netherlands
is the local opposition against these parks.
The case study of wind energy in Denmark shows that it is important
to provide opportunities to end-users to invest in renewables in their own
neighbourhood rather than to utilities. In the Netherlands there is a significant potential for end-user investments in renewable energy, as the
successful programmes for 'green electricity' show. Therefore it seems
possible to increase local support for wind energy by stimulating end-user
involvement in wind energy and limiting investments to people's own environs. In this respect, the recently extended possibilities for tax deduction of
'green' investment appear to be a modest step in the right direction.
In recent years cogeneration of heat and power in the Netherlands
has experienced a major boom. In particular the installed industrial capacity
has grown rapidly since the end of the eighties. Distribution companies have
played a key role here. It appears that in particular the unbundling of largescale generation and distribution of electricity, which was formally effected
in 1989, has been important for this development. By setting up cogeneration projects as joint-ventures with industrial end-users, distribution
companies found a smart way to keep a hold on generation capacity and to
simultaneously fulfil the C 0 2 emission reduction obligations of their environmental action plans (Slingerland, 1997).
However, as a result of an agreement in 1994 between Sep, generation companies and distribution companies the rapid growth of installed
generation capacity was tempered. The fears of Sep and the generation
companies that an overall surplus of generation capacity would be installed
in the Netherlands as a result of the unforeseen boom in cogeneration
capacity led them to buy off part of the CHP plants planned.
Compared to wind energy, in the case of CHP it is less straightforward to give recommendations for the Dutch situation based on the
Danish experiences, since cogeneration in Denmark is mainly directed at

50

DENMARK

heat supply to households, whereas in the Netherlands predominantly
industrial CHP is installed in recent years.
Nevertheless it is interesting to compare the reaction of Elsam with
respect to decentral CHP to that of Sep and the Dutch generation companies. In the Netherlands, Sep and the generation companies brought about a
moratorium and a reduced growth of CHP capacity, in Denmark Elsam was
forced by a Governmental intervention to accept decentral CHP. The latter
seems to be predominantly a result of the strong position policy makers in
Denmark take in energy conservation, which gets shape in particular in the
influential role of the Danish Energy Agency. This agency has the jurisdiction
and the competence to lead the developments into a direction that has
been set by Government. Moreover, it is not directly involved in any
generation-, transmission- or distribution activities and hence more
independent than Sep in the Netherlands, which also has to take into
account the interests of its own transmission activities and that of its
owners. Also, the integration of environmental and energy issues in one
Ministry in Denmark, as opposed to industrial and energy issues in the
Netherlands, gives an indication of the priorities in energy matters in both
countries.
A strong hold on, and control of electricity supply by policy makers
like in Denmark, where much knowledge and competence is concentrated
sector-externally at the policy level, does not have to be incompatible with
liberalisation. On the contrary, a close control by policy makers can prevent market distortions or other unwanted side-effects of this major
organisational change in an early stage.
Integrated resource planning as a new planning method has been examined extensively in the Netherlands. Distribution companies, Sep and
Gasunie at present work on an integral environmental plan for the energy
sector. So far, however, this has not yet led to an implementation of this
planning method. Despite the opportunities IRP offers for energy conservation, it seems that it is of little interest to policy makers in the Netherlands.
In the plans for the future organisation of electricity supply the concept is
not mentioned (EZ, 1996).
If IRP in the Netherlands would be given more attention in future,
the Danish case study could show that the results of this kind of planning
are - similar to the present generation capacity plans in the Netherlands no invariable objective facts. They have to serve as the starting point of a
dialogue between all parties concerned. If IRP were to be implemented in
the Netherlands, it therefore appears useful to involve end-users in the
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procedure in addition to policy makers and utilities. In this way any possibly
one-sided outcomes of IRP studies could be precluded.
Finally, the most important general conclusion of the three Danish
case studies is that particularly end-users and policy makers as sectorexternal actors appear to determine the direction of energy conservation
developments in Denmark. Primary-energy suppliers seem to play a less
important role. In the Netherlands in particular distribution companies as
sector-internal actors play a main role in energy conservation.
Of the three sector-internal factors distinguished in particular the
market position appears important to Danish utilities. Ownership and
vertical structure seem to be of less importance in energy conservation
developments: Even a non-profit system that is formally in the hands of endusers does not 'automatically' infer energy conservation as an end-user
interest in the policy of utilities. Also, the close co-operation and practical
integration of distribution, generation and transmission in Denmark makes
that any differences between sector-internal actors are expressed predominantly as differences between Elsam and Elkraft rather than as
contrasts between, for instance, generation and distribution companies.
The foregoing suggest that it would be useful in the Dutch situation
to pay more attention to the position of end-users and policy makers who
could, apart from, or in co-operation with distribution utilities, carry and
initiate developments in energy conservation. But it is even more important
that Dutch policy makers determine the respective priorities of liberalisation and energy conservation. If, like in Denmark, a clear preference would
be set for energy conservation, it might even be possible in future to use
competition purposefully as an instrument to attain a sustainable energy
supply system at least costs.
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In this article, the development of wind energy, cogeneration
and demand-side management in the German electricity sector
are analysed to see what lessons could be learnt for the Dutch
electricity sector. W i n d energy development in Germany turns
out to be much more successful than in the Netherlands. The
analysis

suggests

that

stimulation

of

private

investments

through a legally prescribed pay-back tariff as well as a preferential treatment of wind turbines in local zoning policy could
remove existing hurdles to wind energy development in the
Netherlands. Cogeneration and demand-side management on
the other hand appear more prosperous in the Netherlands. It
is argued that some factors which have contributed to the
development of these energy conservation options in the
Netherlands are absent in Germany.

Electricity sectors in Europe are on the edge of a new age. The
1996 European Union directive on liberalisation of the electricity market
will bring about organisational changes or reinforce the reorganisation
process that is already taking place in all EU countries. Triggered by the
present climate change debate, energy conservation is becoming a key
issue in the electricity sector of many of these countries. A crucial
question is therefore if energy conservation and electricity sector liberalisation can be reconciled within the future framework of electricity
supply.
In this article, which is part of a larger research project in which
the developments in several countries are examined, the German
electricity sector is analysed to see what lessons could be learnt for
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integrating energy conservation and electricity sector liberalisation in the
Netherlands.

M e t h o d of Analysis
Energy conservation in this article is defined as a reduction in the
use of fossil fuels and nuclear energy as primary energy sources for electricity

supply.
W i t h this definition, three broad areas of energy conservation
within the electricity sector can be identified 1 :
1.
2.

a reduction in end-user demand for electricity;
an increasing use of renewable primary energy sources in electricity generation; and

3.

more efficient fossil fuel generation.
As these three broad fields of energy conservation each in t u r n

consist of many individual options, in the following for each a single casestudy

is

examined.

These

are

the

development

of

demand-side

management, of wind energy and of cogeneration respectively. In each casestudy, first the development of the energy conservation option in
question is described, subsequently underlying issues of this development
are analysed and finally the influence of the liberalisation process is
discussed. The case descriptions are based on literature, documents and
in-depth interviews w i t h persons w o r k i n g in the German electricity
sector and independent experts.
Particular attention is paid t o six variables: ownership, vertical structure and market position of utilities ('sector-internal factors') and policy
makers, primary-energy suppliers and end-users ('sector-external actors').
The f o r m e r three variables w e r e selected, as changes herein are key
elements in the liberalisation process in many countries, including the
Netherlands. The latter three w e r e chosen as these variables represent
in general terms three groups of actors which are of vital importance t o
the position of utilities in all electricity supply systems.
Before turning t o the case-studies, a general overview of the
existing structure of the electricity sector and the liberalisation debate in
Germany will be given. The situation as of 1997 is taken as a basis.
1
Although nuclear energy is promoted by some with reference to its
contribution to saving fossil fuels and reducing C 0 2 emissions, it remains a
controversial technology due to its waste problems and risk of accidents. It was
therefore chosen to exclude nuclear energy from the energy conservation
options examined here.
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Subsequently, the development of wind energy, cogeneration and
demand-side management examined. Finally, it will be discussed to what
extent the conclusions of the case-studies can provide recommendations
for reconciling energy conservation and liberalisation in the Netherlands.

The German Electricity Sector
The electricity sector structure in Germany is very complex, with
utilities varying substantially in degree of vertical integration, size and
ownership. This situation is made even more heterogeneous by the
problems of integrating the electricity sector of former West and East
Germany into one system. However, as the reunification process
appears less relevant for the Dutch context it will not be discussed in
detail here.
Sector-External Actors
Policy Makers; The Ministry of Economic Affairs, or Bundesministerium für Wirtschaft (BMWi) is responsible for overall regulation of the
electricity sector on a federal level. Current basis of this regulation are
the 1935 Energiewirtschaftsgesetz and the 1958 Anti Trust Law, together
defining monopolies in public electricity generation and supply for the
utilities. Individual Länder have passed supplementary legislation which
mainly relates to the construction of plants and networks (Cross, 1996).
Energy conservation takes place within the larger framework of climate
policy, for which the Ministry of the Environment - Bundesministerium für
Umwelt (BMU) - is responsible. Overall goal of German climate policy is a
reduction of emissions by 25% over the period 1990 to 2005 (BMU,
1996).
Primary Energy Suppliers; The most important primary energy
source for electricity generation in Germany is nuclear energy (35.5%),
followed by lignite (27%), coal (25%), gas (6.4%) and hydro power (4.1%)
(IZE, 1998). The importance coal and lignite as the traditional domestic
primary energy sources, and consequently the role of their producers, is
declining. Previously utilities had to buy a certain percentage of these
domestic energy sources, the costs of which they could finance by
charging a levy - the so-called Kohlepfennig - to end-users. However, after
a legal decision of the Federal Court asked for by the utilities this legislation had to be changed (GS, 1996). Domestic coal and lignite
production is now subsidised directly by Government. As policy makers
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already have announced to reduce these subsidies, in the near future the
share of domestic coal and lignite in total electricity generation will
further decrease.
By far the most important renewable energy source in Germany is
hydro-power. Whereas the share of wind power in total electricity
generation is still marginal - less than 1% in 1995 (VDEW, 1996a) - it
contributes for more than 4% to total net demand in the three coastal
federal states. In one of these Länder, Schleswig-Holstein, its share in net
demand is already more than 12% (Rehfeldt, 1998).
End-users; Particularly industrial end-users play a role in German
electricity supply as autoproducers of electricity and heat by way of
cogeneration. Increasingly, small end-users are also supplied by electricity
from cogeneration plants. Furthermore, a small percentage of wind
turbine operators are simultaneously end-users who produce electricity
primarily for their own demand.
Sector-Internal Factors
Vertical Structure; The transmission network is operated by eight
(previously nine) large electric utilities, the so-called Verbundunternehmen
('VBUs'), which all have their own network territory. They generate some
80% of all electricity, and supply in their network area partly directly to
end-users, partly to other utilities (Walz, 1994). Apart from the VBUs
there are about 70 Regionale Versorgungsunternehmen ('RVUs') that
generate and supply electricity in non-urban areas, some 50 generators
that supply electricity only to other utilities and about 900 municipal
Kommunale Versorgungsunternehmen ('KVUs'). The latter are mainly distributors though sometimes they have own generation capacity as well,
including district heating plants which are of ten operated in a cogeneration mode (Riemer, 1995).
Ownership; There is a large variation in property rights of utilities.
Most utilities are mixed private and public property. Only 7% of the
electricity is supplied by completely privately owned companies (VDEW,
1996a). KVUs are usually public property owned by municipalities.
Regional utilities are also predominantly owned by municipalities as well
as regional councils. Cross-ownership between utilities is widespread.
The VBUs partly own the RVUs and KVUs in their transmission area, as
well as part of each-others shares. In addition, some Verbundunternehmen
belong to a larger holding which contains subsidiary companies in various
areas (Cross, 1996).
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Market Position; Utilities hold monopolies in public electricity
generation and supply. The boundaries of the supply areas are set in
demarcation agreements between utilities. By signing concession agreements with local authorities, utilities get the right to use public grounds
for the transmission lines needed to supply end-users with electricity.
The concession fees involved here are an important source of income
for local authorities.
The Liberalisation Debate
In September 1996, the Government presented an outline of the
new Energiewirtschaftsgesetz ('Energy Act'). The concept allowed for
negotiated access to the grid, and would introduce competition in
generation and supply in a one-step process. Neither vertical structure,
nor ownership of utilities were planned to be changed, only an administrative unbundling of generation, transmission and supply was envisaged.
Demarcation agreements would become invalid, and concession agreements would lose their monopoly character. Municipalities would be
obliged to grant concessions to any utility willing to pay a concession fee
(Bundestag, 1996).
The concept gave rise to a lively political debate in which VBUs,
RVUs and KVUs as the three main groups of utilities held different positions. The municipal utilities expected a reduction of income from the
concession fees if these no longer would imply a monopoly right to use
public grounds in a certain area. Hence, their reaction to the proposed
legislation was more sceptical than that of the RVUs and VBUs, who
expected to improve their competitive position in a market. The Bundesrat, in which the federal states are represented, shared the objections of
the KVUs and rejected the Governmental concept in first reading (Bundesrat, 1996).
In March 1997 a reaction of the Government to this resolution
was published which partly gave in to the objections of the Bundesrat
(Bundesregierung, 1997a). The revised act was passed in Parliament in
November 1997. As Government held the position that the revised act
did no longer require approval of the Bundesrat, it was sent to the
Bundespresident for formal signature and came into force in May 1998.
However, the Bundesrat, in which the present opposition holds a
majority, still objects to this reading and has announced to let the
procedure be checked by the Federal Court. With elections coming up
in Autumn 1998, the further fate of the Energiewirtschaftsgesetz is therefore quite uncertain.
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Development
Wind energy in Germany is booming at present, despite the
limited share this renewable still has in total electricity supply. In seven
years time the installed capacity rose from virtually scratch (less than 50
MW in 1990) to 2080 MW at the end of 1997, which now has made
Germany the country with the largest installed total wind turbine
capacity world-wide (Rehfeldt, 1998).
Underlying Issues
The history of this very successful development started with a
failure. In 1976 the Bundesministerium für Forschung und Technologie
('Ministry of Research and Technology') as the responsible policy maker
on a national level announced plans for a large experimental turbine to
create a lift-off for large scale application of wind energy. In 1981 this led
to the construction of the 'Growian', a 3 MW turbine owned by several
utilities and financed by the Ministry. Although this turbine supplied many
useful data, the technical problems made this turbine an economic
disaster. In 1988 the turbine was dismantled, after only 500 hours in full
operation (DGW, 1991 ).
In 1989 the Ministry decided to grant subsidies with the goal to
install 100 MW of wind power. New subsidies were based on the
amount of electricity produced per turbine rather than on the installed
capacity (Li et al., 1996). Two years later the Stromeinspeisungsgesetz
('Electricity Feed Law') became operative. Based on this law, utilities
became obliged to pay a fixed remuneration for electricity from certain
renewables fed into the grid. For wind energy, this remuneration was set
at 90% of the end-user tariffs. In addition, favourable loans were
provided. Several Länder started programmes providing additional
subsidies, and the Federal '100 MW programme' was continued in order
to realise a 250 MW target (Bräuer & Hemmelskamp, 1996).
The Stromeinspeisungsgesetz stimulated particularly third parties to
finance turbines which fed most or all electricity into the grid. Hardly any
electricity produced by these investors was used for own purposes. At
the end of 1994, only 220 of the 2466 turbines in operation at that
moment were owned by utilities. 2.6% of the electricity generated by
private turbines was used by the investors themselves (Grawe &
Wagner, 1996). The rapid growth of installed capacity in recent years
was also influenced by the development of technology. Although the 3
MW of the Growian turbine is still beyond the horizon, the average size
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of installed turbines increased in a few years tenfold, to more than 500
k W i n l997(Rehfeldt, 1998).
Despite the high installation rates, there are also some problems
with the development of wind power. All utilities independent of
ownership and vertical structure, though principally in favour of
renewables and wind energy, are heavily opposed to the Stromeinspeisungsgesetz. Several utilities, KVUs, RVUs as well as VBUs, have
started legal procedures to achieve that this way of financing wind power
is declared unconstitutional by the Federal Court. The remuneration, in
their opinion, is too high and regionally unbalanced. Wind energy should
preferably be financed by direct governmental subsidies (Grawe, 1996;
Leuschner & Uhlmannsieck, 1996). In 1996 the European Commission
added to these protests by also objecting to the height of the remuneration (IZE, 1997).
As a result of the uncertainty for investors caused by utility resistance and continuing legal procedures, the installation rate of wind
turbines dropped in 1996 (Allnoch, 1997). One year later, however,
wind energy development had already partly recovered. Although the
number of turbines in 1997 was still lower than in 1995, due to the ever
increasing size of turbines the total installed capacity in MW was larger
than in all previous years (Rehfeldt, 1998).
Another impediment to the growth of wind power until recently
was the uncertainty concerning building permits for turbines. In 1994 a
legal preferential treatment of wind turbines in spatial planning had to be
abolished as a result of a court decision. The result was that in many
cases the granting of permits was substantially delayed (Scholz, 1996). A
change in legislation that became effective on January 1st, 1997
reintroduced this preferential treatment by obliging municipalities to
include zones for wind turbines in their zoning schemes within two
years. According to the new regulation, the municipalities are obliged to
approve a request for construction of turbines on a site if the legal
conditions for the building permits are fulfilled, unless this is evidently
against public interest (Mengers, 1996).
A recent development finally are the 'green electricity' schemes, in
which end-users can voluntarily contribute to development of wind
energy and other renewables by paying a surcharge on their electricity
bills. Although various utilities have introduced such schemes, their
importance on a national scale so far is marginal. At RWE, within one
year of introduction of the scheme some 10,000 customers (out of 2,5
million in total) participated (IZE, 1997a). At Badenwerk and EVS just
279 and 701 participated respectively (Janzing, 1998).
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Discussion: Wind Energy Development and Liberalisation
The previous analysis suggests that wind energy in Germany is
primarily driven by private investors. Only very few of these investors
are end-users which use the electricity generated primarily for own
purposes. Some end-users who are not wind turbine operators
themselves contribute to wind energy development via the 'green
electricity' tariffs. Wind energy development is stimulated by policy
makers with several instruments, including a preferential treatment in
zoning policy and particularly the fixed remuneration for electricity
delivered to the grid by the Stromeinspeisungsgesetz. Whereas private
investors benefit from this regulation, it faces strong opposition from
utilities. No evidence was found for involvement of primary energy
suppliers in wind power development.
It appears that liberalisation will not fundamentally change this
organisational structure of wind power development. The Stromeinspeisungsgesetz, as perhaps the most important element of this structure, will be continued. Ownership and vertical structure of utilities will
not change according to the new Energy Act.
One change, however, that will take place after the introduction of
competition is that a cap will be put on the total amount of electricity
fed into the grid which has to be subsidised by utilities. If this amount
exceeds 5% of total supply in the area of a utility, the network operating
VBU in whose area the utility supplies has to pay the additional subsidies.
If the amount of electricity also exceeds 5% of supply in the total area of
the VBU, new turbines will no longer be eligible for the remuneration
(Bundestag, 1997). It is expected that this double 5% mark will be
reached in the year 2000 by the regional utility Schleswag and its
network operator PreussenElektra (IZE, 1997b). However, it is unclear
how the cap will be applied in practice, as the concept of 'supply area'
ceases to exist in a liberalised situation.

Cogeneration
Development
Small-scale decentral cogeneration ('Blockheizkraftwerke', short
BHKWs) is booming in recent years: the installed capacity rose from ca.
200 MWe in 1985 to 1260 MWe in 1996 (IZE, 1998b; Rumpel, 1996a).
Also, district heating cogeneration capacity in East Germany increased
from 916 MW in 1990 to 1675 MW in 1994. However, in West
Germany district heating cogeneration capacity is pending at a level
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between 7 to 8,000 M W since the mid-eighties, and industrial cogeneration capacity is roughly constant at a level of around 6,000 MW
since the 1960s (Rumpel, 1996b).
Underlying Issues

The significant increase of small-scale decentral cogeneration
coupled to an - apart from East German district heating - rather stagnating development of district-heating cogeneration and industrial CHP
can be linked to several underlying issues.
In the first place, the decreasing price of natural gas relative to coal
and lignite since the abolishment of the OPEC price controls in 1985 has
been in favour of BHKW development, as 78% of these installations use
natural gas for electricity and heat generation (Rumpel, 1996a). District
heating and industrial cogeneration plants in Germany on the other hand
mainly burn lignite and coal (BMWi, 1996a). In recent years also many
new gas networks have been constructed, which are an important
competitor to district heating in end-user heat supply. Stricter insulation
regulation furthermore reduced demand for new district heating
capacity, and demand for industrial heat has decreased as a result of
efficiency improvements (BMWi, 1994).
Policy support for CHP in recent years mainly consisted of subsidies for conversion of East German heat-only district-heating plants to
cogeneration. Furthermore, tax reductions for fuel used by efficient
cogeneration plants are provided. In some Länder energy agencies
furthermore support the construction of CHP plants (Cogen, 1997).
Tariffs for electricity delivered to the grid by industrial cogeneration plants are negotiated bilaterally between the industrial end-users
involved and utilities. For plants smaller than 5 MW, the basis for the
remuneration is an agreement that dates from 1979. It has been changed
on several occasions and has given rise to many disputes, since the
remuneration initially was lower than avoided costs of utilities. As a
result of a Federal Court decision in 1996, however, the remuneration
had to be raised (Cogen, 1997).
The position of utilities towards CHP is ambivalent. On one hand
they actively support BHKWs, on the other hand there have been cases
where industries considering the construction of cogeneration plants
have been offered lower electricity tariffs to prevent them from realising
this aim (Cogen, 1997). Small-scale, site specific cogeneration such as
BHKWs fit very well into the objectives of utilities as the have a 'green'
image and can be a way to bind customers in preparation of the anticipated competition in a liberalised market (VDEW, 1996b). Most of these
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plants generate electricity and heat exclusively for own demand, and
hence they hardly contribute to the overproduction of electricity
(BMWi, 1994). New large-scale district-heating or industrial cogeneration on the other hand would contribute to this overcapacity.
Discussion: Cogeneration Development and Liberalisation

The analysis suggests that changes in prices of primary energy
sources as well as the position of utilities towards cogeneration are
crucial factors in CHP development in Germany. Policy support and enduser influence appear less decisive.
The influence of ownership and vertical structure of utilities on
their position towards cogeneration was particularly reflected in the
debate about liberalisation between KVUs on one side, and RVUs and
VBUs on the other side. The municipal KVUs, as the main owners of
district-heating capacity, stressed the expected negative influence of
introduction of competition on district-heating. The funds needed for
maintenance and construction of district-heating networks would be
very difficult to raise if large customers could switch to a competitor
(VKU, 1995). Therefore, they supported a single-buyer model for
municipal utilities (the 'City Gate Ansatz'), which would allow for limited
competition but preclude such switches (Attig, 1997). VBUs and RVUs
on the other hand argued that competition in generation of electricity
might provide advantages for industrial CHP. They claimed that
introduction of competition would result in up to 5000 MW of new
industrial cogeneration (ARE & DVG, 1996).
The debate about the future of cogeneration was one of the points
which led to the already mentioned revision of the new Energiewirtschaftsgesetz. Although the model supported by the KVUs was not
followed, the revised act now contains a section which makes it possible
for utilities to preclude access to the grid for competitors if this would
impede economical operation of renewables and CHP plants, including
district-h eating cogeneration (Bundestag, 1997).

Demand-Side Management

Development
Demand-side management (DSM) activities of utilities in Germany
are undertaken by representatives from VBUs, RVUs as well as KVUs.
The degree of involvement largely varies: whereas some utilities are
engaged in all kinds of activities, others are not or hardly involved at all.

64

GERMANY

By 1995, utilities were involved in total in 193 projects, in which in total
DM 800 million was spent (BMU, BMWi, BDI, 1996). Most common
activities are information and advice as well as promotion of efficient
appliances, particularly lighting. Some examples of demand management
projects are the 'Kunden-Energiesparservice' at RWE (which is one of the
VBUs), loans for energy efficient appliances at Schleswag (a regional
utility) and the 'C02-Minderungsprogramm' at M W Mannheim (a municipal
utility). A comprehensive study into integrated resource planning, which
investigated in detail possibilities for demand-side management, was
carried out by the Stadtwerke Hannover (a municipal utility) from 1992
to 1995.
Underlying Issues

The demand-side management activities of the utilities are undertaken in the light of a covenant signed by the Environment Ministry, the
Ministry of Economic Affairs and the Federation of German Industry, in
which the umbrella organisation of German utilities, VDEW, participates.
As a contribution to the national policy goal for C 0 2 reduction (25% in
the period 1990 to 2005), VDEW has committed itself to a target of 25%
reduction in the year 2015 compared to 1987. This implies a 8 to 10%
reduction in the period 1990 to 2005 (BMU, BMWi, BDI, 1996).
Demand-side management is also part of this covenant, but its
exact contribution is not specified. The covenant period furthermore
includes the date of reunification of former East and West Germany,
which by itself has brought about a large emission reduction. A study
carried out for the Ministry of Economic Affairs revealed that most of
the 13% emission reduction obtained in the period 1990 to 1995 had to
be ascribed to reunification (BMWi, 1996b).
VDEW registers the DSM activities of utilities and provides
assistance and advice, but does not co-ordinate activities on a national
scale. The participation of individual utilities takes place on a completely
voluntary basis. This means that often the commitment of local and
regional policy makers is important for utility involvement in DSM. Endusers are not commonly directly involved in decisions of utilities whether
or not to initiate demand-side management measures.
The present regulation does not include a levy on a national level
to finance any activities. If utilities wish to initiate any DSM activities,
however, in some Länder a limited surcharge on end-user electricity
tariffs is allowed.
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Discussion: Demand-Side Management and Liberalisation
In the foregoing it was argued that particularly voluntary commitment of utilities, partly induced by local and regional policy makers, is
important for demand-side management in Germany. The influence of
national policy makers as well as end-users appeared limited. No
evidence was found for influence of primary-energy suppliers.
All groups of utilities were found to be involved to some extent in
DSM. Similar to the cogeneration case-study, however, differences in
ownership and vertical structure between KVUs and RVUs/VBUs showed
up in the discussion about the influence of liberalisation on demand-side
management. Whereas municipal utilities feared that demand-side
management in the context of more comprehensive municipal energy
plans would become very difficult in a future competitive market, the
two other parties pointed at possibilities for commercial energy services
in a market situation (VKU, 1995; ARE & DVG, 1996).
The outcome of this discussion was that the existing situation
regarding demand-side management will be largely continued. In the new
Energiewirtschaftsgesetz no new measures to stimulate demand-side
management were announced (Bundestag, 1997).

Lessons for Reconciling Energy Conservation and Liberalisation
in the Dutch Electricity Sector?
Although care has to be taken when trying to draw general conclusions from the limited number of cases and variables examined in this
article it is held that, comparing the three case-studies and sectorinternal and external variables identified previously, some conclusions
can be drawn which can provide the basis to a further discussion.
Liberalisation in the Netherlands has developed different from
Germany. In 1990 already, distribution and generation were unbundled
into separate companies. In early 1998, a new Electricity Act was accepted by Parliament. It is scheduled to introduce competition in generation
in 1999, and competition in end-user supply in three steps from 1999 on,
starting with very large consumers. Furthermore, it is planned to merge
the four generation companies which were formed in 1990 into one
large Dutch generation company in 1998. So far, however, no agreement
between the parties could be obtained.
Comparing cogeneration developments, it has to be noted that
small-scale decentral, but particularly industrial cogeneration in the
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Netherlands in recent years is booming. By far the largest part of newly
installed cogeneration capacity, and indeed the largest part of totally
installed generation capacity in recent years, is decentral, mainly industrial CHP set up as a joint-venture between industry and distribution
companies. In this way, the share of cogeneration in total generation
capacity rose from 13% in 1990 to 23% in 1996 (PW/K, 1997). In a
previous analysis of the Dutch situation (Slingerland, 1997a), it is argued
that the unbundling of generation and distribution companies in 1990
was very important for this boom. It gave distribution companies an
incentive to look for access to power plant independent of the large
generation companies. As the size of generation capacity to be owned by
distribution companies was legally limited to 25 MW, and third parties
were not allowed to enter the generation market at that time, cogeneration joint-ventures with industry proved to be a very attractive
way around the legal restrictions of generation capacity for distributors.
In Germany at the introduction of competition no organisational
unbundling of distribution and generation is envisaged. Hence there will
be no party created to which the stimulation of cogeneration is
particularly important. Policy support for cogeneration in Germany also
appears more limited than in the Netherlands, where cogeneration
development in the past has been supported by favourable loans and
grants. Even despite the claims of VBUs and RVUs, who expect 5000 MW
of new industrial CHP, a boom of industrial cogeneration similar to the
Netherlands therefore seems not very likely in Germany.
Regarding demand-side management, activities of distribution
utilities in the Netherlands are listed in a covenant of distributors with
policy makers (the 'Milieu Actie Plan', short MAP - Environmental Action
Plan) in which the distributors agree to carbon-dioxide emission
reductions of 17 million tonnes, or 3% of projected emissions, in the
period 1990-2000. The costs of these activities are financed by charging a
'MAP' levy to end-users. Quite contrary to the overall C 0 2 emission
reduction target in the Netherlands, these activities so far appear to be
fairly well on schedule (EnergieNed, 1996). The covenant includes
cogeneration and renewables activities, but about half of the emission
reduction has to be achieved by demand-side measures which are listed
in detail in the action plan. For each measure the C 0 2 effect is quantified,
and each distribution company takes part in the overall reduction
obligations based on its share in total supply to end-users. The activities
are co-ordinated, and their progress is monitored by the national
umbrella organisation of distribution companies.
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In Germany, there is also a covenant of utilities with policy makers
in which they agree to a C 0 2 emission reduction. The target set is far
more ambitious than in the Netherlands (25% compared to 3%), but the
period over which the target has to be attained is much longer as well
(1987-2015 versus 1990-2000). In addition, the emission reduction
period includes the date of reunification, which by itself has brought
about a large emission reduction. Neither are, contrary to the situation
in the Netherlands, the demand-side management activities in Germany
closely co-ordinated on a national level. This means that involvement of
utilities is left to their own motivation, or to initiatives by local and
regional policy makers, which apparently is not sufficient for all utilities
to participate.
Might the developments in cogeneration and demand-side management seem more prosperous in the Netherlands than in Germany, this
certainly does not hold for wind energy. The development of Dutch
wind power is far behind schedule. Although the target to install 1000
MW of wind turbines by the year 2000, which has been formulated more
than a decade ago, is still maintained in theory, policy makers already
have acknowledged that at best three quarter of this goal can be realised
(EZ, 1997). Even this target is not likely to be met however, since at the
end of 1997 only 325 MW were installed (Erp, 1998), and the installation
rates in 1997 were lower than ever before (net 30 MW, ibid.).
Two important impediments to wind energy in the Netherlands
are spatial planning and the uncertainty regarding financial support,
including the pay-back tariff to be paid by utilities for electricity from
wind turbines supplied to the grid. In 1991 in the Netherlands on a
Provincial level zones have been designated for the installation of wind
turbines through an agreement of the central Government with seven of
the twelve Provinces. Municipalities, who have to issue the final building
permits for turbines, were not involved in this agreement.
As the actual installation of turbines in many Dutch municipalities
meets local opposition, with resulting delays and cancellation of projects,
involving municipalities and local communities in decision-making
regarding wind turbines seems wise. Attempts to increase support of
local citizens and policy makers are already undertaken in a national
campaign set up by the national Bureau for Wind Energy (Janse, 1997a).
Furthermore, regional consultation groups were set up in which
Provincial policy makers can discuss problems regarding implementation
of wind energy with their local counterparts. The interest of local
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authorities to take part in these consultation groups, however, is low
(Tielen, 1997).
Hence, given the very low present installation rates trying to
create support on a voluntary basis might not be sufficient to attain the
1000 MW goal set. As a more forceful approach, a similar preferential
treatment for wind turbines in local zoning policy as in Germany might
be necessary. If Dutch municipalities, similar to their German counterparts, would have to designate zones in which turbines could be installed
they would at least have to consider where wind turbine installation in
their area is possible, or otherwise risk that investors could simply claim
such space to be made available.
A second impediment to wind turbine development in the Netherlands is the uncertainty regarding financial support for wind energy, and
particularly the remuneration for electricity supplied to the grid. This
remuneration has to be negotiated between distributors and private
investors. In this way, distributors as a party with an own interest can
determine profit rates of private wind turbine investors. Furthermore,
the fact that the remuneration has to be renegotiated yearly makes longterm profit calculations difficult. In 1997, an agreement on a national
level could not even be attained, so that private investors were
dependent on contracts with individual distributors for remunerations
(Janse, 1997b). Contrary to the situation in Germany therefore, distribution utilities rather than private parties so far are the main investors in
wind energy in the Netherlands (Slingerland, 1997).
A recent development in the Netherlands is the system of tradable
'green labels'. In this system, distribution companies have agreed to
supply 3% of their electricity to end-users in the year 2000 from
renewable energy sources. This has to be proved by the number of
'green labels' a distributor holds, which can be obtained either by
generating electricity from renewables itself, or buying labels from other
renewable energy generators, such as private wind turbine investors. It is
hoped for that this system will provide new incentives for renewables,
including wind energy.
Looking at the situation in Germany however, where the pay-back
tariffs are legally guaranteed and utilities do not have possibilities to
change these tariffs unilaterally, it appears that particularly these arrangements have been responsible for the large growth rates in installed wind
turbine capacity. The resulting relatively high remuneration and longterm investment security showed to be very effective means to attract
private investors and hence to stimulate the development of wind
energy. This is also affirmed looking at the situation in Denmark, where
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quite similar regulations as well as high growth rates of installed wind
turbine capacity are found (Slingerland, 1997b).
Although the Dutch system is certainly more 'market conform' in
allowing for individual arrangements between utilities and private investors, and results of the tradable green label system still have to be
awaited, the comparison suggests that for high growth rates in installed
wind turbines a system similar to the fixed remuneration of the Stromeinspeisungsgesetz might be needed in the Netherlands as well.
Finally, the comparison of the three energy conservation casestudies has shown that where lessons could be learned for the
Netherlands from the German situation, these have to be found
particularly in the field of wind energy. The analysis showed that the
existing arrangements in Germany which contributed to the remarkable
wind energy boom will be continued largely unchanged in a future
liberalised situation. That might be useful to remember if the present
direction for stimulating wind energy in a liberalised electricity sector in
the Netherlands turns out to be less successful than hoped for.
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In this article, the development of cogeneration, wind energy
and demand-side management in the United Kingdom and the
Netherlands are compared. It is examined to what extent these
developments are determined by liberalisation of the electricity
sector in both countries. The analysis suggests that unbundling
of generation and distribution, rather than privatisation or
introduction of competition in generation or supply, gives a
boost to the construction of new power plants. W h a t kind of
generation capacity is constructed - mainly electricity producing combined cycle gas turbines in the United Kingdom,
almost exclusively cogeneration plants in the Netherlands depends on fine-tuning of the additional regulation. Furthermore, it is argued that neither the development of wind
energy, nor that of demand-side management in either country
is very much dependent on electricity sector liberalisation.
Some recommendations for policy makers in other countries
wishing to reconcile energy conservation with liberalisation are
given.

At the 1997 Kyoto climate change summit, C 0 2 emission targets
for the industrialised countries have finally been agreed on. Since the
electricity industry is one of the most important contributors to C 0 2
emissions in industrialised countries, on ratification of these targets
energy conservation in electricity supply will become even more important in the future than it has been up to now. A very important question
therefore is how energy conservation can be reconciled with the present
trend of liberalisation of the electricity supply system in many countries.
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In this article, energy conservation developments in the United
Kingdom and the Netherlands are compared, and their link to liberalisation is analysed. In the final section it is discussed what lessons can be
drawn from this comparison for other countries planning to liberalise
their electricity sector and wishing to stimulate energy conservation
developments.
'Energy conservation' here is defined as all measures that contribute
to a reduction in the. use of fossil fuels and nuclear energy as primary-energy
sources for electricity supply. With this definition, three key areas of energy
conservation in the electricity sector can be identified:
1.
Reduction of end-user demand;
2.
Use of renewables as a primary-energy source; and
3.
Use of more efficient fossil fuel generation technologies'.
Each of these three broad areas of energy conservation in electricity supply consists of a whole range of individual options. In this
article three case-studies, one for each field of energy conservation
identified, will be examined in detail: the development of demand-side
management as a way in which utilities are involved in influencing enduser demand and improving energy efficiency, the development of wind
energy as an example of a renewable energy technology, and cogeneration as a very efficient fossil fuel generation technology.
The process which is commonly referred to as 'liberalisation' in
electricity supply in fact consists of three separate steps:
•
A change in vertical structure of the electricity supply system, in its
most drastic form a complete organisational unbundling of generation, transmission, distribution and end-user supply of electricity;
•
A change in market structure, specifically the introduction of
competition in electricity generation and end-user supply; and
•
A change in ownership of utilities, in practice often a privatisation of
formerly public organisations.
The actual implementation of these three steps is to a large extent
dependent on the existing situation prior to liberalisation, and varies
considerably per country. Before analysing the relevance of these three
variables for each case-study therefore a general introduction to the

1

An increased use of nuclear energy is a way to reduce C0 2 emissions which is
promoted by some. However, as it is heavily contested by others with reference
to the waste problems and danger of accidents it is chosen to exclude nuclear
energy from the energy conservation options discussed here.
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liberalisation process in the United Kingdom and the Netherlands will be
given.

Electricity Sector Liberalisation in the Netherlands and the
United Kingdom
In this section some key features of the Dutch and British
electricity supply system will be outlined as a background to the casestudies. Obviously, it is not possible to give a full account of all recent
developments in Dutch and British electricity supply here.
Netherlands
Since the 1980s, the electricity supply system in the Netherlands is
in a process of rapid change. Many changes that had already taken place
were given a formal basis by the 1989 Electricity Act, but the legal
arrangement itself gave rise to new developments.
Historically, Dutch electricity supply developed as a system in
which a great variety of unbundled and integrated utilities of very
different scales were active. In the eighties, it was considered that the
functioning of this system was not optimal, and unbundling of generation
and distribution utilities was thought to improve cost effectiveness of
electricity supply. This unbundling became a fact in 1988. Five power
producers were formed, which in 1990 merged into four public electricity generators. The distributors were turned into public limited
companies with their former owners, provincial and municipal authorities, as shareholders. The process of strategic mergers on the distribution level then rapidly gained momentum, reducing the number of
companies from more than seventy at the beginning of the eighties to
thirty-one in 1995.
The 1989 Electricity Act introduced competition in power
generation under strictly limited conditions, whilst a monopoly of
distribution companies in supply to end-users was retained. Though the
arrangements did not lead to substantial competition between the four
so-called 'central' power producers, nor to imports by large end-users,
they invoked an unexpected boom in 'décentrai', distributor- or enduser owned generation capacity. This will be worked out in the first
case-study.
In 1995, a policy document was published in which the future
organisation of electricity supply in the Netherlands was outlined. In this
document a new Electricity Act was announced, which presumably will
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be introduced in 1999. According to the plans, the four central power
producers have to merge into one organisation, and distribution
companies have to separate their distribution activities from end-user
supply. A step-by-step introduction of competition in electricity supply is
planned, starting with large consumers. Full competition in power
generation will be introduced as soon as the new Electricity Act
becomes operational. Privatisation has not been worked out yet, but is
likely to be considered after competition in supply has become effective.
United Kingdom
The British electricity system consists of three separate parts:
England and Wales, Scotland and Northern Ireland. The England & Wales
system comprises by far the largest part of British electricity
consumption: 88% in 1990, compared to Scotland 10% and Northern
Ireland 2%. The England & Wales model is often characterised as the UK
model. Therefore, in this article no specific reference will be made to
developments in Scotland and Northern Ireland.
In the past, the nationalised industry in England & Wales was
dominated by one large generation and transmission company, the
Central Electricity Generating Board (CEGB). The CEGB sold electricity
in bulk to twelve area distribution boards, each of which served a closed
supply area. A co-ordinating body, the Electricity Council, dealt with
overall policy matters.
The 1989 Electricity Act laid the legislative foundations for introduction of competition in generation and supply of electricity, as well as
for privatisation of generation and distribution companies. The former
CEGB was split into a nuclear generation company, which remained
publicly owned, and two large fossil-fired generation companies, the
shares of which were floated on the market. The twelve area distribution
companies were transformed into privately owned regional electricity
companies (RECs). Transmission and distribution remained monopoly
activities, regulated by a newly created body, the 'Office of Electricity
Regulation' (OFFER).
Competition in power generation in England & Wales was introduced on the first of April 1990. From the same date on, a group of large
industrial end-users could choose their electricity supplier. As of April
1994, supply competition was introduced for a second group of consumers, whilst from April 1998 on all end-users will be free in their
choice of supplier.
Developments in British electricity supply since 1990 include the
privatisation of part of the nuclear generation capacity, the sale of almost
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all RECs to foreign investors and the entrance of a large number of
'independent power producers' (IPPs) - in most of which RECs have an
important share - into the power generation market. Furthermore a
substantial shift in primary-energy sources for electricity generation
occurred, which will be discussed in the first case-study.

Efficient Fossil Fuel Generation Technologies: Cogeneration
Netherlands
Cogeneration of heat and power (CHP) in the Netherlands is
booming since the beginning of the nineties. By far the largest part of the
newly installed cogeneration capacity in the Netherlands, and indeed the
largest part of totally installed capacity in recent years, is decentral,
mainly industrial CHP set up as a joint-venture between industry and
distribution companies. At the end of the eighties, after having been
almost constant for many years at a level of around 1,500 MW, installed
decentral cogeneration capacity started to increase sharply to around
4,600 MW in 1997 (PW/K, 1997). In this way, the share of decentral
power plants in total generation capacity in the Netherlands rose from
13% in 1990 to almost a quarter (23%) in 1996 (See Figure 6.1 ).
The 'dash for decentral cogeneration' in the early nineties was so
overwhelming and unexpected to policy makers and power capacity
planners that, as an overcapacity was feared, in 1994 a moratorium
between the central electricity generators and the distribution companies was agreed in order to temper the growth of installed decentral
cogeneration capacity (Sep, 1994).
Reasons for the dash for decentral CHP in the Netherlands have
been examined by several authors. They point to various factors that
have been important:
Firstly, unbundling of distribution and generation gave the distribution utilities a business interest in stimulating cogeneration. It was a way
for them to become less dependent on the power generation companies
(Boonekamp & van Hilten, 1995). The 1989 Electricity Act, in which the
unbundling was proclaimed, legally restricted the generation capacity of
distributors to plants smaller than 25 MW. Whilst the entrance of new
companies into public electricity generation was effectively prohibited by
setting a minimum requirement of 2500 MW capacity, the size of power
plants constructed by end-users for their own demand was not limited.
Hence, by setting up joint-ventures with industrial end-users distributors
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could become involved in plants substantially larger than 25 MW. A
simultaneous horizontal integration of distributors, which increasingly
became involved in supplying gas as well as electricity, also might have
contributed to the appeal of cogeneration to distributors. In this way,
they could supply gas to industrial cogeneration plants and contractually
receive the electricity in excess of that needed on the industrial site
(Huygen, 1995).
Figure 6.1 Share of cogeneration in totally installed generation capacity
in the Netherlands and the United Kingdom, 1988-96. (Sources: DTI,
1997; PW/K, 1997; CBS, I997) 1 ' 23
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Notes
1. For comparison, the share of combined cycle gas turbines in the UK is also
given;
2. UK figures refer to March of each year. In December 1996, the share of
CCGTs had risen to 16.8%;
3. Dutch CHP is exclusive central generation capacity, which amounted to
around 1000 MW in 1996.
Secondly, to industrial end-users as the other party in the jointventures, cogeneration became attractive as a result of investment
subsidies provided by policy makers, reduced gas tariffs due to world
market developments and a special agreement with the Dutch gas
supplier Gasunie, as well as higher tariffs for electricity delivered to the
grid as a result of the contracts with distributors (Blok & Farla, 1996).
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Thirdly, environmental considerations played a role for various
actors in the development of cogeneration. Policy makers specifically
stimulated cogeneration for environmental reasons. The founding of the
'Projektbureau Warmte/Kracht' as an organisation which had to act as a
broker of cogeneration capacity between distribution companies and
industrial end-users is regarded as a particularly successful policy instrument applied (Moor & Boels, 1995). Furthermore, environmental nongovernmental organisations and various other parties lobbied in favour of
cogeneration. Distribution companies could list the C 0 2 emission
reductions achieved by their cogeneration activities as an important
contribution to the targets they set in their 'Environmental Action Plan',
an emission reduction and energy conservation agreement with Government. So could the industries in their 'Energy Efficiency Plans' agreed
with Government.
United Kingdom
It is not so much the development of cogeneration capacity itself
on which much of the debate on consequences of liberalisation in the
United Kingdom has focused. Rather it has been the generally
unexpected, very prosperous application of combined cycle gas turbines
(CCGTs) as a generation technology since the early nineties. This has
become known as the 'dash for gas' in the UK, as it was linked to the
rise of gas as a primary-energy source in electricity supply.
In fact, almost all new generation capacity since liberalisation has
been of the combined cycle type. These plants can be used in a cogeneration mode - producing heat as well as electricity - or in an electricity
producing mode. The latter application has been by far dominant. In
1989, there were no combined-cycle plants operating, but the large
number of orders in the early nineties resulted in an installed capacity of
9,185 MW in March 1996 - a growth from zero to 13.1% of total
installed capacity in only five years time (DTI, 1997; Figure 6.1).
Compared to that boom, the rise in cogeneration capacity in the
UK has been quite modest, but nevertheless significant: after the installed
cogeneration capacity had reached its lowest point of around 1,800 MW
in 1988, there has been a turnaround in CHP's fortunes: in nine years
time installed capacity grew to 3,500 MW, or from 2.5% of to 5% of total
electricity generation capacity (Figure 6.1).
According to various analyses, the development and improvement
of the combined-cycle turbine has been one precondition for this dash. It
provided a relatively easy-to-deal-with and cheap technology with a short
construction time, which could be constructed largely off-site, delivered
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turn-key and supposedly operated comparatively error-free (Bantock
and Longhurst, 1995).
Another precondition was that gas as a primary-energy source for
the combined-cycle plants became very attractive due to substantial
price reductions since the late eighties, which were caused by worldmarket developments and UK gas market liberalisation. The change in
attitude of the European Union and UK Government to allow gas use in
power generation, the availability of domestic gas reserves and the
existing extensive gas supply network also played a facilitating role
(Manners, 1996).
These factors made that the newly unbundled RECs in the early
nineties saw combined cycle turbines as a relatively risk-free investment,
by which some independence from the two main generators could be
obtained. Formally 'Independent Power Producers' mostly were the
owners of these plants, but RECs as the main shareholders assured
through long-term contracts that the electricity generated by these
plants would be available for supply to their - up to 1998 still partly
captive - end-users. In order to protect their market share, the
generators also began to build their own combined-cycle plants. An
additional benefit to them was that in this way they could close part of
their existing older coal plants and avoid having to retrofit these with
expensive flue-gas desulphurisation to make it comply with new, EU
instigated stricter emission reduction obligations (Parker, 1996). It has
also been suggested that the Conservative Government had an interest
in allowing the dash for gas to continue in order to reduce the power of
the coal-mining trade unions (Watson, 1997).
Sorrell (1996) focuses on factors that have determined cogeneration development in the United Kingdom. He argues that the
development of new generation technologies, in particular the
combined-cycle gas turbine and the gas-fired spark ignition engine, as
well as lower gas prices as a result of gas market liberalisation have been
important preconditions for the revival of cogeneration. Also, a number
of specific barriers have been removed by the regulator in recent years:
in particular conditions for obtaining generation and supply licenses, as
well as terms for top-up and stand-by electricity contracts were changed
in favour of cogeneration.
Electricity market liberalisation, in his view, has had mixed effects:
on one hand, higher electricity prices for a few very large industries as a
result of the removal of subsidies after liberalisation have contributed to
the attractiveness of cogeneration. On the other hand, the lower electricity prices for smaller industrial end-users due to the vigorous com-
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petition that arose after liberalisation have undermined the economics of
self-generation. According to Sorrell's analysis, environ-mental policy has
played a relatively minor role in the development of cogeneration in the
UK: the Governmental target set could be seen as largely a continuation
of existing trends, only supported by a number of voluntary and
information programmes.
Discussion: Electricity Sector Liberalisation and Cogeneration Development

When comparing the developments in both countries and the
analyses of underlying factors, some interesting observations can be
made.
Firstly, in the Netherlands as well as in the UK there has been a
'dash for new generation capacity' at the beginning of the nineties, the
extent of which was not anticipated by most parties. In both countries,
the reduction of gas prices and the development of new generation
technologies, particularly that of the combined-cycle gas turbine, appear
to have been important facilitating factors for the sharp rise in generation capacity commissioned, though the latter aspect is not given much
attention in the Dutch analyses. Nevertheless, decentral cogeneration
plants in the Netherlands in the period 1990-95 were almost exclusively
CCGTs, gas motors and gas turbines. Whilst these technologies had not
existed or played any role of importance in power generation before the
middle of the eighties, in 1995 they had a share of respectively 30, 20 and
21 % in total decentral generation capacity (Sep, 1996b).
Secondly, independent power producers and the parties set up as
joint-ventures between distributors and industry formally have been the
main investors in new generation capacity in both countries. In fact,
however, it seems that RECs in Great-Britain, and correspondingly
distribution companies in the Netherlands, have been the main driving
force behind this dash. They had an interest to become less dependent
on the large power generators by stimulating the construction of new
plant.
Thirdly, it is important to notice here that the dash for new
generation capacity in the Netherlands came about without privatisation,
without competition in electricity supply, and under very restricted
conditions for competition in power generation. Nevertheless, competition between decentral and central power plants emerged, quite
unintentionally, on a much larger scale than had been anticipated. It was
even decided to restrict this competition, as soon as its extent was
realised. This strongly suggests that, out of the three liberalisation steps
identified, unbundling rather than privatisation or introduction of compe-
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tition in power generation and supply is a key driving force that stimulates the construction of new generation capacity.
A fourth observation is that the unexpected rise of new
generation capacity in the Netherlands in the early nineties emerged as a
dash for cogeneration, whereas in the UK it became rather a dash for
electricity producing CCGTs. The developments in the UK suggest that
if distribution companies can freely choose how to reduce dependency
on central power generation, they are likely to opt predominantly for
electricity producing CCGTs as a relatively uncomplicated, not sitespecific, fast to build capacity with a short pay-back period. In that case
industrial- and small-scale residential cogeneration show to be attractive
enough only to conquer a small, but nevertheless substantial niche in the
generation market.
Apparently it needs more specific regulation to turn the 'dash for
new power plant' after unbundling into a 'dash for cogeneration'. In the
Dutch assessments, the installation of an organisation which acted as a
broker of cogeneration capacity between distributors and industry is
regarded as an instrument that has been important. Nevertheless, the
existence of a similar organisation in the UK could not bring about an
equivalent boom in cogeneration capacity.
A difference in environmental policy might be partly responsible
for the dash for CHP in the Netherlands. Whereas in Great-Britain
support is merely limited to information and voluntary programmes, in
the Netherlands cogeneration has been initially stimulated by substantial
investment subsidies. CHP plants could also be listed as a contribution to
the - though equally voluntary - emission reduction targets set by distributors and industry. However, although all parties frequently employ
environmental benefits of cogeneration as a rhetorical justification for
investment, it seems quite unlikely that development of cogeneration had
boomed if it would not have been attractive otherwise.
Here an important difference between the Dutch and British
situation shows. Phased introduction of liberalisation in the Netherlands,
particularly unbundling prior to introduction of full competition in generation, made it possible to take a regulatory influence on the kind of
capacity constructed in the dash after unbundling. In the absence of
third-parties, the newly unbundled distributors could only choose
between buying all electricity from central power producers, or to
stimulate cogeneration development. The factual developments show
that the latter option has been a very attractive one.
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Renewables: W i n d E n e r g y
Netherlands
W i n d energy is the second largest renewable

primary-energy

source in the Netherlands, though it is by far outweighed by energy f r o m
biofuels 2 . In 1995, w i t h 257 M W installed capacity 1.141 PJ of energy
were

produced, which

equals 3.2% of the total

renewable

energy

production in that year (See Figure 6.2). Distribution companies w e r e
involved in, o r initiated almost three-quarter (70%) of the wind energy
projects,

partly

in co-operation

with

third

parties

(van

Beek

and

Kohlmann, 1996). By 1997, the total installed capacity of w i n d turbines
had grown t o 297 M W (LBW, 1997).
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Figure 6.2 Renewable Energy Utilisation in the Netherlands and the
United Kingdom in 1995 (Sources: D T I , 1997 and CBS, 1997)

2

The definition of 'renewables' is controversial. Whereas the official statistics in

the Netherlands as well as the United Kingdom include energy from waste
incineration as an important category, many would dispute if this is indeed a
'renewable' source of energy.
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The development of wind power in the Netherlands was
stimulated by policy makers with direct investment subsidies since the
eighties. In 1996, these subsidies were replaced by specific tax reductions
for investors in wind energy projects. Since 1990, investments in wind
energy by the distribution companies are also partly financed by the
'MAP levy', a levy charged to end-users by the distributors which has to
be spent by these utilities on energy efficiency and renewables projects.
End-users can also voluntarily stimulate the development of
renewables by buying 'green electricity': in that case they are charged an
additional amount by their distribution company which has to be spent
on renewables. In 1996, some 16,000 households and a few companies
bought in total 0.122 PJ (34 GWh) of green electricity (EnergieNed,
1997). Furthermore, a system of tradable 'green electricity labels' will be
introduced in 1998. In this system, distribution companies have to supply
3% of their electricity to end-users by the year 2000 from renewable
sources. This has to be proved by the number of 'labels' a distribution
company holds, which can be obtained either by generating electricity
from renewables itself, or by buying labels from another renewable
electricity generator. It is hoped for that trading of these labels will
create new incentives for the development of renewables.
The official Dutch policy goal is to have 1000 MW of wind power
installed by the year 2000. However, although this target is officially
maintained, policy makers have already acknowledged that, due to some
serious problems encountered, at best three-quarter of this capacity can
be installed by 2000 (Sep, 1996).
Two main factors which are held responsible for the fact that the
installation rate of wind turbines is lagging far behind policy goals are the
low profitability of wind turbines and the limited availability of locations
(Novem, 1996).
The low profitability of wind turbines has been responsible for the
fact that projects in the past have only been realised as far as investment
subsidies were available (Novem, 1996). On top of that, the recent
change to tax reductions as an instrument has led to considerable
uncertainty with investors, which might be responsible for the
particularly low installation rates in 1997: until October only 20 MW had
been installed, which is one of the worst results in many years (Janse,
1997).
The lacking financial attractiveness of wind turbine investments is
also a result of the low remuneration for electricity delivered to the grid
compared to countries as Germany and Denmark, since there is no legal
minimum other than 'avoided costs' set and distribution companies did
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not have any particular incentive to raise these tariffs. It is hoped for that
the obligation to supply 3% of all electricity from renewables by the year
2000, in combination with the tradable green electricity labels, will
provide such an incentive and hence increase profitability of wind energy.
A positive signal is that one distribution company voluntarily has set a
target of 5% renewables by 2000, and is offering contracts with a relatively high remuneration to green electricity generators (Janse, 1997b).
Problems with finding suitable locations are compounded by a lack
of integration between national policy and local policies. When the 1000
MW goal was set, an agreement was signed between central Government and seven Provinces in which turbines had to be installed.
However, apparently it was not realised that local councils in the end
had to issue permits for installation of turbines. In practice it takes a very
long time to obtain such permits, and many projects fail due to the lack
of involvement of local authorities and communities (Wolsink, 1996).
United Kingdom
Wind energy is the third renewable energy source in the UK. In
1995, it contributed for 1.288 PJ (1.8%) to total renewable energy
production (See Figure 6.2). Though its contribution is much smaller
than that of biofuels and hydro, its importance is growing.
Before 1990, there were only very few turbines installed: only ten
large research & development turbines and a handful small private
turbines. After privatisation, the so-called 'non fossil fuel obligation'
(NFFO) was introduced, which obliged RECs to buy a certain percentage
of electricity produced from non-fossil sources, particularly nuclear and to a much lesser extent - renewables. RECs could reimburse the additional costs of this electricity from end-users by charging them a 'nonfossil fuel' levy, a flat-rate tax on all fossil-fuelled electricity which initially
amounted to 10% of the end-user tariffs (Mitchell, 1996). The predominant part (over 90%) of this levy has been spent on nuclear power, which
- quite contrary to Governmental plans - could not be privatised in 1990.
The remainder, however, is spent on the development of renewables,
including wind energy.
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The official policy goal is to finance the development of 1500 MW
'declared net capacity' (DNC) 3 by the year 2000, which amounts to
about 3% of UK electricity supply. Regarding wind power no specific goal
is formulated, but the British Wind Energy Association claims that 'it is
likely that wind energy will make up almost a third of this, roughly
equivalent to 1000 MW of total installed wind capacity' (BWEA, 1997).
The funds for renewables generated by the non-fossil fuel levy are
assigned to projects via a competitive bidding process. In five different
bidding rounds or 'tranches' in the period from 1990 to 1998, developers of renewable energy projects can bid for these 'premium price'
funds. Projects with the lowest bid price within different categories of
renewables are awarded a contract. Aim of this system is to bring the
price of renewables closer to that of conventional electricity generating
technologies. By the end of 1996, three bidding rounds had been
completed and some 1,250 MW renewable DNC had been contracted,
of which 262 MW DNC wind projects (DTI, 1997). Investors were
subsidiaries of the generation companies and distributors as well as third
parties. A fourth tranche was on the way in 1997.
So far, the NFFO system has given rise to some difficulties. Some
of these problems have already been solved by adapting the original
regulation, some still have to be solved. For instance, initially the NFFO
subsidies were limited to 1998. The very short pay-back time that
resulted made prices that had to be paid in NFFO I to make projects
economically viable exceptionally high. A solution to this problem came
in 1993, when the European Commission allowed the renewables
subsidies to continue after 1998. Presently, it is planned to continue
charging the levy for renewables until the year 2018 (Littlechild, 1995).
Also, the initial concentration on the most economic renewables was
somewhat reduced by introducing 'technology bands' in the bidding
system, so that a project only had to compete with other renewable
energy projects of the same kind (Mitchell, 1995).
A problem of the NFFO system that has not been solved yet is the
lack of co-ordination with local planning policy. Only a small percentage
3

Declared net capacity or DNC stands for a factor in which the operational time
('load factor') of the renewable energy technology is related to that for
conventional plant. For example, for wind energy the DNC factor is 0.43, which
is calculated by dividing the load factor for wind (0.3) through that for
conventional plant (0.7). This means that a certain figure for declared net
capacity relates to a much larger figure for total installed capacity.

88

UNITED KINGDOM

of the projects that get a NFFO contract is actually commissioned due to
problems to obtain local permission to install turbines. For wind power
this has meant that out of the 262 MW of turbines contracted in the first
three NFFO tranches, by the end of 1996 only 73 MW was actually
operating (DTI, 1997). As wind turbines are most economic in some
windy areas, projects in these areas ran into substantial local opposition
(SCWA, 1994).
Nevertheless, the NFFO system has been successful in that it has
initiated the development of quite a variety of renewable energy projects
which sometimes, like in the case of wind energy, virtually started from
scratch. Another success of the NFFO system is that, although the price
level of renewables is still substantially higher than that of other primaryenergy sources, it has contributed to an increased economic viability of
renewables as expressed in reduced premium prices that had to be paid
over the bidding rounds completed so far (Littlechild, 1995).
A recent development separate from the NFFO system is the
emergence of green electricity schemes. By 1997, two companies had
been set up to trade green power to a couple of commercial and
industrial customers. Particularly landfill gas and hydro projects - as the
cheapest renewables - are used for green power, though wind energy is
expected to play a role here in future as well. However, the potential
size of this market so far is very uncertain (ENDS, 1997).
Discussion: Electricity Sector Liberalisation and Wind Energy Development
From the wind energy developments in the Netherlands and the
United Kingdom some points for discussion emerge.
Firstly, the comparison shows that wind energy development in
both countries is still almost completely dependent on the regulatory
support system set up for renewables. Neither wind energy, nor most
other renewable primary-energy sources for electricity generation can
compete yet with fossil fuels without additional support from policy
makers.
The question is whether this support system is in any sense
influenced by liberalisation, or is functioning merely apart from the
liberalisation process. Taking the three steps of liberalisation identified
previously, the role of unbundling and privatisation in wind energy
development is most difficult to assess. There is no evidence that these
play a role in influencing the functioning of the support system, nor in
overall wind energy development.
Neither does the introduction of competition in generation and
supply seem to have a substantial influence. Comparison of both coun-
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tries shows that, whereas in the Netherlands the support system is
operating in a situation which is only about to be formally opened to
competition, in the United Kingdom it is working in a market which is
already to an important extent competitive. Nevertheless in the UK a
'level playing field' is provided, as the non-fossil fuel levy in the UK has to
be paid by captive and non-captive customers alike. It is furthermore
already planned to continue this levy after the market has been opened
to all customers in 1998.
In both countries the support system in itself, however, bears a
competitive element. In the UK, investors in renewable energy have to
compete for the NFFO funds. In the Netherlands, distributors will have
to compete for the tradable green electricity labels in order to fulfil their
3% target. Though this might contribute to economic efficiency of
projects, it is not clear from the comparison made here if such a system
works better in stimulating wind energy and other renewables than a
regulatory prescribed tariff for electricity delivered to the grid. The
latter instrument is used in for instance Denmark and Germany, where
installation rates are much higher than in the Netherlands or the United
Kingdom (Slingerland, 1997).
The comparison of wind energy developments in both countries
furthermore shows that both regulatory support systems share an
important problem: a disregard of the need for co-ordination with
planning on a local scale. In the Netherlands as well as in the United
Kingdom, lacking support of locals and local authorities for wind energy
has been a main reason for substantial delays and failures of projects.
Hence, assuring support on this level is likely to be much more
important for wind energy development than any influence of the
liberalisation process.
Even more so as the role of green electricity schemes, which can
be interpreted as a market based and supply competition dependent way
of stimulating renewables, is still marginal. In the Netherlands, where
green electricity is already more widespread than in Great-Britain, it
accounted only for 0.122 PJ in 1995 - 11% of the wind energy production, and a mere 0.3% of total renewable energy utilisation in that year. It
therefore seems very improbable that the marketing of green electricity
in the near future in any sense could replace the regulatory support
renewables have received so far.
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Reduction of End-User Demand: Demand-Side Management
Netherlands
Demand-side management activities directed at improving energy
efficiency in the Netherlands are carried out by the distribution
companies. They include measures to further energy-efficient lighting and
household appliances, loft insulation and more efficient heating as well as
information campaigns aiming to influence the behaviour of end-users.
The activities of the Dutch distribution companies are financed by
the 'MAP levy', a levy of at maximum 2,5% of a captive end-user's bill.
The funds generated by this levy can also be used by distributors to
finance renewables projects, as the goal of the levy refers to C 0 2
reduction rather than to energy efficiency: according to a voluntary
agreement between the distributors and Government, the overall target
is to save 17 million tonnes of C 0 2 over the period 1990 to the year
2000 (EnergieNed, 1994). Each individual distribution company has to
contribute to the target set in this national 'Environmental Action Plan',
which is the sum of the Environmental Action Plans made by all the
individual distribution companies for their franchise areas. The activities
are co-ordinated on a national scale by the umbrella organisation of the
distributors, 'EnergieNed'.
There have been some discussions in the past about the way funds
generated by the MAP levy were spent (Kuys et al., 1996). As this is
largely at the discretion of individual distribution companies, funds were
not always considered to be spent most efficiently. Also, some groups of
end-users, in particular small-scale commerce and business, complained
that the extent of energy efficiency improvements in their sector was
not in line with their share in total levy payments. Furthermore, it was
noticed that the financing of some energy efficiency activities from MAP
levy funds could be interpreted as unfair competition, particularly where
distribution companies were entering non-traditional electricity markets
like the waste market. The new Energy Distribution Act introduced in
1997 has provided some alleviation here, as it laid down some guidelines
and obliged distributors to provide a detailed account of the spending
(EK, 1996).
Up to 1996, the activities of distributors had resulted in total in a
reduction of I I million tonnes of carbon-dioxide emissions (EnergieNed,
1997), roughly on schedule for attaining the goal of 17 million tonnes set
for the year 2000. However, despite the activities of the distributors in
light of the Environmental Action Plan, electricity demand in the Netherlands is still growing rapidly: 18% over the period 1990-96 (Sep, 1997).
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Commercial energy services in the Netherlands develop very
slowly. In 1994, there were only a few commercial energy services
companies active, mostly engineering- and installation firms. Low energy
prices, lack of capital needed for energy efficiency investments and the
high risks involved were seen as main obstacles for potential providers of
energy services (Moor et al., 1994).
United Kingdom
In the UK, the involvement of RECs in demand-side management
activities aiming at energy efficiency is regulatory prescribed via the socalled 'Standards of Performance'. These standards, which were set by
OFFER in 1994, include arrangements for a secure and efficient supply of
electricity to customers. The standards require the companies to undertake projects designed to save over 6,000 GWh of electricity over the
period 1994-1998. Schemes include for instance efficient domestic
lighting and communal lighting, energy efficient refrigerators, improved
heating and insulation (OFFER, 1994).
These activities are backed up by some direct Governmental
subsidies as well as an allowance of £1 per customer until 1998. Coordination of the activities on a national level is the responsibility of the
'Energy Saving Trust', an organisation founded in 1992 as a joint partnership between Government, British Gas, the RECs and the Scottish
power companies (Jones, 1995).
There has been a discussion in Britain about the 'volume incentive'
to the RECs. Due to the specific price regulation, which directly linked
the price for distribution and supply services to the volume of electricity
sold, RECs had a strong incentive to maximise their sales (IEA, 1996). In
the supply and distribution price reviews carried out by OFFER in 1993
and 1994 respectively, this incentive was somewhat reduced by linking a
larger part of the revenues to fixed charges, in particular to the number
of customers.
Up to 1997, OFFER and the Energy Saving Trust had approved 390
schemes under the standards of performance. These were set to achieve
accredited lifetime energy savings of some 5,400 GWh. Over hundred of
these schemes had been officially completed in 1997, with forecast
accredited lifetime energy savings of 1,200 GWh - 20% of the overall
target (EST, 1997). In addition, in recent years some pilot projects have
been carried out on a limited scale by several regional electricity
companies (Collier, 1995). Nevertheless, electricity demand in the
United Kingdom has grown by some 6% since the standards of
performance were introduced in 1994 (DTI, 1997b).
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Prospects for commercial energy services in the UK in 1997 were
considered to be slim. Due to low energy prices and expectations that
prices would fall further, the energy service market was thought to
remain fragile in the view of consumers, energy suppliers and energy
services companies (EST, 1997b).
Discussion: Electricity Sector Liberalisation and Demand-Side Management
The development of demand-side management and energy
efficiency as energy services in both countries appears still mainly
dependent on the regulatory support provided. Despite the different
stages in the liberalisation process in the Netherlands and Great-Britain,
the organisational similarity of both regulatory support systems is
striking: a target on the national level has been set, there is one organisation responsible for co-ordination of activities and support on a
national level, individual distribution companies, respectively RECs, are
responsible for implementing most projects in practice, and projects are
financed by levy charged to captive customers.
Differences can be found particularly in what targets are set, the
way the levy is charged, and in the period in which the overall target
should be achieved. In the Netherlands, the overall goal is to reduce
C 0 2 emissions by 17 million tonnes over ten years, representing a 3%
reduction of projected emissions for the year 2000. In the United
Kingdom, a goal has been set in terms of electricity to be saved: 6,000
GWh over a period of four years (which equals some 2% of total
electricity demand in 1996). The levy there is charged as a fixed amount
per customer, whereas in the Netherlands it is related to the energy
demand of a customer.
A link of this support for demand-side management and energy
efficiency to either competition, unbundling or privatisation is not
evident. Though the end-date of the standards of performance set in the
UK is coupled to the liberalisation process, there do not seem to be any
organisational obstacles to continue a regulatory support system in a
liberalised situation. It appears that continuation of support for demandside management and energy efficiency in the UK after 1998, and in the
Netherlands after 2000, is predominantly a question of political will.
Although there will be no captive customers anymore after liberalisation,
there is no principal obstacle to charging a levy to all customers in order
to finance energy efficiency and demand-side management.
On the other hand, the development of demand-side management
and energy efficiency as commercial energy services is likely to be
strongly dependent on the liberalisation process, and more specifically
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on the price development after the introduction of competition in
supply. As it is generally expected that prices will drop after liberalisation, the demand for energy efficiency is likely to decrease: an electricity end-user that can get substantially lower tariffs by simply changing
supplier, presumably will be less in need of services that will save money
by reducing the overall electricity bill.
The link of commercial energy services to unbundling and privatisation is more difficult to establish. There are no signs that these play a
significant role in the development of commercially offered energy
efficiency and demand-side management. What can be concluded from
the developments in the Netherlands and the United Kingdom, however,
is that the role of commercial energy services so far is fairly limited. If
electricity prices indeed decrease by liberalisation, its prospects are
more likely to deteriorate rather than to improve.

Discussion and Conclusions: Lessons for other Countries?
As has been stated before, in every country there are specific
variables - such as geographical position, overall industry structure and
availability of primary-energy sources - which to a substantial extent set
the borders for the organisational development of a national electricity
supply system. Wider cultural and political factors, which are difficult to
trace within the limited context of a study focusing on electricity sectors,
also play a role. Therefore care should be taken when trying to
extrapolate from developments in one or two countries. Nevertheless, it
is held here that the comparison of development of three energy conservation options in the Netherlands and the United Kingdom does reveal
some underlying patterns that could be relevant to policy makers in
other countries as well when trying to reconcile energy conservation
and liberalisation.
In the cogeneration case, it has been argued that liberalisation
gives rise to a 'dash for new generation capacity'. From the comparison,
it appears that unbundling of generation and distribution, rather than
privatisation or introduction of competition in power generation and
supply per se, is the main factor responsible for this dash. Apparently
unbundling alone can create a strong incentive for distribution companies
to stimulate the construction of new power plant. The developments in
Britain show that, if unbundling and full competition in power generation
are introduced simultaneously, gas-fired combined cycle turbines are
presently likely to become the dominant generation capacity chosen by
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investors, cogeneration in that case could be expected to become a
minor, but nevertheless significant niche market.
From an environmental point of view this can be regarded as a
positive development, which comes more or less 'free' to policy makers
at liberalisation. Not only is gas a cleaner fuel than for instance coal in
terms of C 0 2 and S0 2 emissions (though not in terms of NO x
emissions), the new combined cycle turbines have also a substantially
higher conversion efficiency compared to older plants - and thus
contribute to energy conservation.
However, since plants operated in a cogeneration mode often
have an even higher conversion efficiency than electricity producing
combined cycle plants, it would be even more beneficial to energy conservation if investors would set up predominantly cogeneration capacity.
Developments in the Netherlands suggest that this can be achieved by an
unbundling prior to introduction of full competition in power generation.
An initial strict limiting of the size of power plants to be constructed by
distributors themselves, whilst - prior to introduction of full competition
- preventing third parties from entering the market appears to be a very
successful strategy here.
In the second case-study, wind energy development in the Netherlands and Britain showed to be presently almost completely dependent
on the regulatory support provided. The regulatory support systems in
both countries were concluded to differ widely: whereas 'competitive
bidding' would be a heading applicable in Britain, the present Dutch
system could be marked as 'tradable labels'.
The support systems for wind energy showed to be nevertheless
similar in that they were both set up internally as competitive systems,
and in that neither of these support systems seemed to be very much
influenced by unbundling, privatisation and introduction of competition in
supply and demand. Another feature both systems shared was their
limited attention to co-ordination with planning and creating support on
a local scale.
Finally, it was noticed that 'green electricity' in both countries is
emerging as a way of stimulating wind energy and other renewables
which could be seen as supply competition dependent. In both countries,
however, its role so far was concluded to be marginal.
For policy makers wishing to support the development of wind
energy and other renewables as an energy conservation option, the
comparison gives rise to the conclusion that wind energy development,
and presumably development of other renewables as well, can go quite
well together with liberalisation. However, here no windfall benefits
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from liberalisation are to be expected. Rather, a carefully designed
regulatory support system apart from the liberalisation process has to be
set up. 'Green electricity' for the moment could not be expected in any
sense to be able to replace such a support system, though it might show
a significant potential for the future.
Whether 'competitive bidding' would be more or less efficient
than 'tradable labels' cannot be concluded from the comparison, as the
latter system in the Netherlands is only in its initial stages. Given the
much larger installation rates for wind energy in countries where a fixed,
regulatory prescribed rate has to be paid for electricity from wind
turbines delivered to the grid, it might very well be that the latter
instrument is preferable to the systems in either the Netherlands or
Great-Britain. However, the comparison suggests that any support
system applied should pay attention to co-ordination with planning and
creating support on a local level.
Demand-side management and energy efficiency measures were
compared in the third case-study. It was concluded that, similar to wind
energy, the development of this energy conservation option is presently
predominantly dependent on the regulatory support provided. The
support systems in the Netherlands and the United Kingdom were seen
to be remarkably similar organisationally. In both countries, essential
elements are a national overall target, an organisation responsible for coordination of activities on a national level, giving individual distribution
companies the responsibility for implementing projects in practice and
financing these projects by charging a levy to end-users.
Furthermore, it was discussed that the support system for energy
efficiency could be maintained independently from the liberalisation
process. Charging an energy efficiency levy to all customers alike would
not be expected to lead to market distortions. Liberalisation, however,
was argued to presumably negatively influence the development of
commercial energy services. Though these services might become a
marketing instrument and part of package deals to attract customers,
end-user demand for these services would be expected to decrease if
electricity prices would drop after liberalisation. Therefore prospects for
these services, which were shown to be presently already at a low level
in both countries, were expected to deteriorate.
To policy makers wishing to stimulate energy efficiency and
demand-side management activities in a liberalised market the comparison could show some key elements of a regulatory support system
for energy efficiency and demand-side management which could be
applied in a liberalised market. It can be concluded from the comparison
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that application of such a system is likely to be needed in order to obtain
a substantial level of energy efficiency activities. The development of
commercial energy services alone for the moment does not seem to
provide an equivalent alternative to regulatory induced energy efficiency
and demand-side management.
Finally, the comparison of three energy conservation options in the
Netherlands and the United Kingdom has shown that energy
conservation and liberalisation can very well be reconciled. Particularly in
electricity generation positive effects of liberalisation on energy
conservation can be expected. Nevertheless, care should be taken not to
misinterpret liberalisation as deregulation. Without regulatory support,
renewables and demand-side management are not likely to flourish in a
liberalised situation. Rather, liberalisation should be seen as a reregulation, which - if properly fine-tuned and based on a sound
understanding of the effects - can be used as an instrument to stimulate
energy conservation as well. After all, enlarging the playing field is a
question of moving the fences, rather than of removing them.
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first published as: Slingerland, S. and P. de Jong (1997) 'Reduction of Waste and Electricity
Demand in the Netherlands: A Hypothetical Intervention' Journal of Environmental Planning
and Management 41 (2), 195-208

An important problem in the present reorganisation and liberalisation of infrastructure networks in many countries is what
regulatory regimes can provide incentives for demand management and reduction in a future situation. In this paper, the
present situation in the Dutch waste and electricity sectors is
analysed. It is concluded that a quantity-based tariff system and
the entwined interests of organisations are key impediments to
effective demand management in these two sectors. A hypothetical intervention is proposed which aims to remove these
two fundamental drawbacks. Some likely consequences of the
suggested intervention are discussed.

In many countries, infrastructure networks have entered into a
process of rapid change. The aim of the current reorganisation of sectors such as electricity or water supply and waste disposal generally is to
improve economic efficiency by liberalising these traditionally monopolybased sectors (Wright, 1994). However, it is also increasingly realised by
many national authorities that a reduction of demand for the functions
provided by infrastructure networks would be desirable for environmental reasons. Hence, new regulatory regimes have to be found which
seek to combine the expected merits of liberalisation with incentives for
demand management. Since the experiences with these new organisational frameworks vary between countries and even between sectors,
cross-country and cross-sectoral comparisons can provide a useful contribution to the international debate about what regulatory regimes
perform best.
In this paper, the demand management perspective is taken as a
starting point for analysing the Dutch waste and electricity sectors.
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After a brief introduction to the method of analysis used, we describe
the situation in both sectors and analyse what fundamental constraints to
reduction initiatives can be found in both sectors. Finally we propose a
hypothetical intervention that aims at removing the fundamental
constraints found and discuss some of its likely consequences.

Method of Analysis
There are many ways to analyse the relationship between the
organisation of infrastructure networks and demand reduction by
organisations within these networks. In particular the current restructuring of the electricity sector has received much theoretical attention in
this respect (Hirst, 1994; Intorcio, 1995; Sioshansi, 1994). Also, many
studies have been published which focus on actual changes in regulatory
regimes in one country (Collier, 1995; Hvelplund, 1995; Surrey, 1996) or
which compare regimes in two or more countries (Bakken and Lucas,
1994; Walz, 1994).
However, the number of cross-sectoral studies in this debate
seems far less abundant (e.g. Guy and Marvin, 1996). As far as we know,
no generally applicable framework for such a cross-sectoral comparison
has been developed, so, before analysing the Dutch waste and electricity
sectors, we will give a brief outline of the methodology used in this
paper.
Both waste and electricity sector can be regarded as a chain of
'functions'. We will distinguish four functions in the waste sector and
four in the electricity sector (Figure 7.1 ).
In the waste sector, consumers of goods produce discards. In this
way, they are 'generators' of waste. Discarded materials and products
are collected and either processed or disposed of directly. After
processing, part of the former waste is reintroduced into the product
life-cycle as a useful product or material; the rest still has to be disposed
of. In the electricity sector, electricity is generated, transmitted,
distributed and finally consumed by end-users. An important alternative
is the direct generation of electricity by end-users, in particular by socalled cogeneration (CHP) plants of industrial end-users.
Each of the functions distinguished can be carried out by an organisation whose only task it is to perform this particular function. In this
case, the organisations are called unbundled. However, in practice it is
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quite common that organisations perform more than one function in the
chain. This is often referred to as vertical integration.

Waste
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Electricity
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Consumers produce discards and 'generate' waste

Figure 7.1 Functions in the Waste and Electricity Sector
We will first analyse organisations performing a certain function
separately, as if they were unbundled. Our key question is: is it economically attractive to organisations in the existing situation to stimulate
demand reduction initiatives? We will then turn to the consequences of
the actually existing, partly integrated situation.
The Dutch W a s t e and Electricity Sectors
In this section, after a short historical outline, the present situation
in the Dutch waste and electricity sectors is described. First of all, we
look at the functions in the waste sector: disposal; processing; collection;
and consumption. Secondly, we turn to the electricity sector and focus
on generation, transmission, distribution and consumption. Finally, we
look at the vertical integration of these functions in both sectors.
The Waste Sector
The first attempts at a systematic collection of waste in the
Netherlands were private initiatives in the middle of the nineteenth
century. Municipalities granted concessions to these pioneering waste

103

CHAPTER 7

entrepreneurs who started with household waste collection. This waste
had an economic value: it was almost purely organic and could in part be
sold to farmers. At the beginning of this century it was realised by
authorities that waste collection was of vital interest to citizens for
hygienic reasons. Also, due to its changed composition and the introduction of artificial fertilisers, waste gradually lost its value. Hence,
municipalities became more and more involved in the organisation of this
infrastructural network (Tellegen et ai, i 996). Landfilling became the
most common way to dispose of waste, although due to the shortage of
suitable landfilling locations, incineration of waste also began early in the
Netherlands.
In the 1970s, the increasing awareness of resource depletion and
environmental degradation gave rise to a policy which also included
waste reduction as a target. Over the last decades in particular an extensive network for the separate collection and recycling of glass and paper
has been set up. In recent years, organic waste is also collected separately.
However, all recycling and waste reduction initiatives so far have
not resulted in a significant reduction of the quantity of household waste
sent for final disposal: in 1985 3.830.000 tonnes of waste had to be
disposed of, in 1994 still 3.730.000 tonnes were sent for final disposal
(RIVM, 1995).
Disposal; Most waste in the Netherlands is still landfilled.
However, incineration of waste now plays an important role in the final
disposal of household waste in particular. In 1995, 35% of all household
waste was incinerated, almost as much as the percentage landfilled (41%).
A quarter (24%) of household waste was composted (RIVM et al., 1996).
Tariffs for the final disposal of waste are set by the number of units to be
disposed of (Epema Committee, 1996). As a result of this financial
mechanism, none of the organisations involved in final disposal of waste
gets an incentive to reduce waste production from an economic point of
view. This holds in particular for waste incinerators, which do have very
high investment costs and correspondingly long write-off periods.
In fact, rather than stimulate demand reduction, incinerators have
a financial interest in attracting waste. In particular, competition for
waste from industry and commerce between incinerators in the Netherlands presently occurs which results in shipments of waste from one
Province to another. A newly built incinerator in the province of Gelderland, for instance, with a capacity of 240 000 tonnes was expecting to
incinerate only 70-80 000 tonnes in 1996 and tried to get waste from the
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Northern Provinces. It even tried to get contracts for waste from Germany (Wester, 1996). Only an intervention of the Ministry of the
Environment finally prevented the import of German waste (Huisman,
1996).
Processing; After the collection of waste, part of the waste stream
is processed and recycled. For instance, in 1993 76% of all glass and 66%
of all paper collected from households was recycled (CBS, 1994). Profits
of the generally privately operated processors, depend on the number of
units of waste processed. This could be an economic incentive for them
to stimulate consumers to separate certain categories of waste for
processing. It is not, however, financially attractive to them to promote
waste reduction by end-users. This would, if successful, reduce the total
amount of waste produced, which would generally also affect the amount
of waste to be processed (de Jong & Wolsink, 1997).
Collection; Waste collection from captive customers, generally
households and small-scale enterprises, is the responsibility of municipalities. Tariffs for waste collection from captive customers are flat, i.e.
not dependent on the quantity of waste produced. They are also costplus based, which means that collectors can reimburse their costs and
make a certain, regulatory approved, profit per unit of waste. Since, in
this case, there is no direct link between the total quantity of waste
collected and profitability, economic efficiency considerations do not
necessarily provide incentives to the operators of captive waste collection to increase the amount of waste collected. It could be argued that,
for economic reasons, they would have a stimulus to reduce the quantity
of waste collected, since their profits are not dependent on this quantity
whereas their costs are. However, this is only partly true since, as a
result of the existing monopoly, they can reimburse their costs by
charging higher tariffs to their captive customers. The collection of waste
from non-captive customers, on the other hand, is mostly privately
operated and profits of private investors depend on the volume of waste
collected. In order to increase profits, these collectors would be stimulated by the financial mechanism to collect more waste.
Consumption; Tariffs for captive waste collection are non-quantity
based. Hence, in theory these consumers do not have an economic
incentive to reduce their waste production. Despite the fact that recycling rates in the Netherlands - in particular of glass and paper - are
already high, experiments with quantity-based tariffs for households

105

CHAPTER 7

show that the quantity of waste sent for final disposal can still be
reduced significantly. In 1994, it was estimated on the basis of the
preliminary data of several pilot projects that a reduction of 50-70% in
household waste sent for final disposal could be obtained as a result of
providing new possibilities for separate collection, in particular of organic
waste, in combination with quantity-based tariffs (IPH, 1994). More
recent figures are less optimistic, but nevertheless show a range of 1560% waste reduction (IPH, 1995). Non-captive consumers, which are
generally larger enterprises and industry, already pay per unit.
The Electricity Sector

In the nineteenth century, some private companies in the Netherlands started with electricity supply on a very limited scale. Similar to the
waste sector, municipalities took over the initiative as soon as the
importance of this infrastructure network for the public was realised.
Many local and regional networks developed, which in the 1950s were
connected to form one national grid (Tellegen et ai, 1996). Over the last
decades a continuous process of reorganisation took place in Dutch
electricity supply, of which the most important features were the ever
increasing scales of organisations as a result of mergers, the formal
unbundling of generation and distribution in 1989, and the present
gradual liberalisation of the market.
Demand management became a policy item in 1973, when the first
comprehensive energy policy plan was published. In recent years, distribution companies became the main actors responsible for these demand
reduction activities. Despite some undoubted successes, electricity
demand in the Netherlands continues to rise. Over the last 10 years,
electricity demand via the national grid has risen from under 60
TWh/annum in 1986 to almost 80 TWh in 1996 (Sep, 1997).
Generation; Like incinerators in the waste sector, electricity
generators do have high investment costs which require full operation of
built generation capacity. For instance, UNA, one of the four Dutch
generation companies, invested 356 million Dutch guilders in 1995 to
build just three new plants (UNA, 1996).
In recent years, the four electricity generating companies in the
Netherlands have made large efforts to reduce emissions. An improvement of conversion efficiency, which is also in their own economic
interest, has contributed to emission reduction as well. Nevertheless
generators still have an interest in selling more electricity, since their
receipts are based on the number of kWh actually supplied to distri-

106

WASTE AND ELECTRICITY

bution utilities. In the past, this was of less importance since, due to the
monopoly situation (from which only very large consumers were
excluded), all costs could easily be passed on to the distributors who, in
turn, charged the captive consumers. However, since the 1980s the
pressure on the net profit of the generation companies is growing, in
particular due to the boom of combined heat and power installations
owned by industrial end-users - even more so, since the coming liberalisation of the European electricity market requires a higher solvency of
generators than so far. A reduction of this pressure can be obtained on
the one hand by reducing costs, on the other hand by trying to increase
sales. Of the four central power producers in the Netherlands, UNA
was the only company that managed to increase electricity sales in 1995.
It was also this company that saw the net result increasing by the highest
percentage: 22% (UNA et al., 1996).
Transmission; The organisation responsible for operating the
transmission network acts as an intermediary between power
production and the supply of electricity to end-users and is also
responsible for power production planning. The tariff system for transmission is complicated, but in essence the operator buys electricity from
the four generation companies and sells it to distributors, adding its own
operational and transmission costs. In this way, the profits of transmission are directly linked to the number of units transmitted. This
relationship is even more evident as the transmission organisation in the
Netherlands is also responsible for power production planning.
In fact, the Dutch transmission organisation is involved in stimulating electricity demand, although this is motivated for environmental
reasons. In the Electricity Plan 1997-2006 it is noted that: 'Energy
conservation policy is directed at efficient application of electric energy,
which comprises both electricity conservation and energy conservation
directed application of electricity' (Sep, 1996, p. 15: italics added). The introduction of electric cars, for instance, which is promoted by this
organisation, would lead to reduced C 0 2 emissions but increased electricity demand, according to a study initiated by this organisation (Sep,
1994).
Distribution; Distribution tariffs for both captive and non-captive
consumers are unit-based. Hence, distributors would not find it economically attractive to stimulate electricity demand reduction. The fact
that they are nevertheless presently involved in demand reduction activities seems to contradict this thesis. It has to be noted, however, that
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these activities are financed externally, predominantly by a levy charged
to captive consumers on top of the ordinary electricity tariffs. Also,
these activities up to now have resulted at best in a reduced growth of
electricity demand, rather than in a reduction of demand. They thus
hardly interfere with the economic activities of distribution utilities.
The duality in the tasks of distribution companies, stimulating on
the one hand electricity conservation and on the other hand gaining
profits from selling exactly this commodity, is, for instance, illustrated in
the documents of the distribution company EDON. The Environmental
Action Plan of this company states that: 'Environmental policy has been
for some years a priority of EDON. The company acknowledges its
responsibility for the environment and stimulates energy conservation
and a 'cleaner' energy-use since three years with selected measures'
(EDON, 1994, p.3). On the other hand, the Economic Account over the
same year says: 'Compared to 1993, an improved result of 11.9 million
Dutch guilders has been obtained. The higher gross margin on electricity
due to increasing sales as well as lower cost prices, and stabilised
personnel and amortisation costs, contributed in particular to this
positive development' (EDON, 1995, p. 15: italics added).
Consumption; Captive as well as non-captive consumers are
charged per unit. Hence, it would be financially attractive to them to try
to limit their demand for electricity. In recognition of the price responsitivity of consumers, since 1996 a unit-based tax is charged on top of the
normal tariffs with the explicit aim of reducing demand. Nevertheless,
short-term price-elasticity of electricity demand appears low. In a study
carried out some years ago it was estimated that household electricity
demand would decrease by only 12% if electricity tariffs were doubled
(SEO, 1992).
Vertical Integration in the Waste and Electricity Sector
Due to high investment costs, in particular for incinerators and
generators, a guaranteed income is important for the waste and electricity sectors. As a result, they have an interest in a constant, or
preferably increasing, waste stream and electricity demand. If they are
organisationally linked to, or integrated with, organisations performing
other functions in the chain, it can be anticipated that they will use their
influence to guard this interest.
In both sectors, such an integrated situation presently exists. In the
waste sector, incinerators are operated by municipalities, who are also
responsible for waste collection. Funds for new incineration capacity are
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raised by municipalities together with private bodies. In the long run,
therefore, municipalities are substantially involved in carrying the financial
risk of operating incinerators.
On the other hand, municipalities are involved in regulation,
notably in setting tariffs for the collection of captive waste. As a result of
this position, municipalities can pass on costs associated with the
incineration and collection of captive waste to households. Or, as one
employee of the municipality of Amsterdam noted when interviewed
about waste reduction: 'The principal result of a reduced waste production in one year would be a rise in incineration tariffs in the following
year' (de Jong & Wolsink, 1993, p.29). Since waste reduction initiatives,
which could be financially attractive to municipalities as collectors, are
not attractive to those same municipalities as the organisations carrying
the financial risk of incineration plant, any waste reduction initiatives on
financial grounds are likely to be nipped in the bud.
In the electricity sector, distribution and generation of electricity
were legally unbundled in 1989. Nevertheless close links via ownership
still exist; municipalities and provinces own distributors, distributors own
generators, and the generators jointly own the transmission organisation.
These links will even be tightened in future, as the most recent plans
suggest. The four generators will merge to one generation company,
with shares completely in the hands of distributors (EZ, 1996).
The recent developments concerning the growth of highly efficient,
'environmentally friendly' CHP capacity illustrate the pressure generators
can exert on the system due to their links with other functions in the
electricity chain. After the unbundling of distribution and generation, a
competition between these two functions arose in which the distribution
companies stimulated industrial end-users to install CHP plants. These
were interesting to distributors for environmental as well as economic
reasons. On one hand, these plants contributed substantially to the C 0 2
emission reduction goals distributors had set in their environmental
action plans. On the other hand, electricity from cogeneration plants
proved to be, in many cases, cheaper than electricity from central
generation companies.
However, in 1994 due to the unexpected overwhelming success of
CHP, an overcapacity of generation capacity was anticipated by the
planning organisation. Although alternative solutions would have been
possible, for instance a quicker phasing out of central capacity, it was
decided, in an agreement between the planning organisation, central
power producers and distributors, to cut back the growth in CHP
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capacity, leaving central power production largely untouched. Apparently, the four large-scale power producers managed to bring about this
agreement in their favour, despite the remaining interests of distributors
as well as industrial end-users in CHP. It is doubtful whether this
agreement would have been brought about without the links of central
generators to the planning organisation (Slingerland, 1997).

A Hypothetical Intervention
Although the waste and electricity sector certainly differ in many
respects, in the previous sections we have argued that they are equal in
at least two ways which, in our view, represent fundamental drawbacks
to demand-reduction initiatives.
Firstly, for almost all actors, costs and income are related to the
quantity of waste and electricity that is handled by them. In Table 7.1 this
is worked out in some detail.
Table 7.1 Basis of Income and Costs for Actors in the Dutch Waste
and Electricity Sector
Electricity sector
Waste sector
noncaptives captives

captives captives

quantity
quantity

quantity
quantity

quantity
quantity

Generators
quantity income
quantity costs

income

quantity

quantity

quantity

quantity

income

costs

quantity

quantity

quantity

quantity

costs

income

quantity

non-quant;ty

quantity

quantity

income

costs

quantity

quantity

quantity

quantity

costs

quantity

non-quantity

quantity

quantity

Incinerators
income
costs

Transmission

Processors

Distributors

Collectors

Consumers

Consumers
costs

costs

We have also noticed that, as a result, they do not receive financial
incentives for demand reduction initiatives. One notable exception is the
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tariff charged by waste collectors to captive consumers. Secondly, we
have noted that, the importance of constant waste flow and electricity
demand is particularly relevant to incinerators and generators as a result
of the high investment costs. In both sectors, the interests of these
actors are represented in other functions of the waste and electricity
chain due to the entwined ownership and operational relations.
Many regulatory interventions are possible to counteract these
two, in our opinion, fundamental drawbacks to reduction initiatives.
Also, many regulatory measures aimed at stimulating reduction initiatives
in the infrastructure networks we examined have already been taken.
However, given the fact that the quantity of waste sent for final disposal
has not decreased, and electricity demand continues to increase, one can
question if the measures that have been taken in the two sectors we
have examined are really effective.
In line with other authors, who suggest that more fundamental
changes in regulatory regimes of infrastructure networks are needed to
provide incentives for demand reduction (e.g. Verbruggen, 1994), we
want to propose such an intervention. It is derived from, and applied to
the two infrastructure networks we examined. However, as we limit
ourselves to some key general features, we think it is worthwhile considering if it might be applicable to other infrastructure networks as well.
Our analysis suggests that an unbundling of organisations who
perform more than one function, and a decoupling of profits of organisations from the quantity of waste or electricity handled, would provide a
remedy against the problems found. On one hand, the second part of the
suggested intervention seems to contradict economic principles. It is,
however, already applied in practice in one part of the waste sector we
examined: tariffs for captive-waste collection are non-quantity based, as
we have noted. Since the income of waste collectors is not related to
the quantity of waste collected, whereas their costs are, in theory they
would have a financial incentive to stimulate consumers to reduce the
quantity of waste offered for collection and final disposal.
However, a condition for this incentive to hold is a competitive
situation. In the present monopoly situation any collectors' costs can be
simply reimbursed by a higher tariff charged to captive consumers.
Therefore a third element to an intervention would be needed: the
introduction of competition. This would also be in line with trends in
both sectors that are currently emerging. If collectors, and correspondingly distributors, received a fixed allowance per customer, competition
would have to concentrate on reducing costs and increasing service.
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Collectors/distributors could reduce their costs by stimulating consumers to reduce waste production and electricity demand.
On the other hand, flat tariffs which would normally result from
the fixed allowance to collectors/distributors would not give an incentive
to consumers to reduce waste production and electricity demand. To
combine a quantity-based charge to consumers with a fixed allowance to
collectors/distributors, establishment of an intermediate financial facility
would be needed to which consumers pay their bills and from which
collectors/distributors receive their allowances. A municipally administered demand management fund could provide such a facility. A condition would be a strict curtailment of municipalities to this task, leaving
the remaining functions in the waste and electricity sectors to other
organisations in order to prevent a complexity of interests.
Hence, the proposed intervention consists of five elements:
1.
Unbundling of functions;
2.
Introduction of competition on the collector / distributor level;
3.
Fixed allowance, non-quantity based, to collectors/distributors;
4.
Quantity-based bill to consumers;
5.
Establishment of a municipally administered demand management
fund.
In Table 7.2 the tariff system we propose is worked out. In addition, an example for calculation of tariffs in the new system is given in
Table 7.3. We want to show, by a largely simplified example, that waste
reduction, after the suggested intervention, is financially attractive to
collectors and households, though not to incinerators. Profits after
intervention, as compared to the existing situation, are shown.
After the proposed regulatory intervention, collectors/distributors
would act as an independent buffer between the interests of incinerators/generators and the consumers. As a result of the fixed allowance, it
would be in their interest to stimulate consumers to reduce waste
production and electricity demand - contrary to the interests of incinerators and generators. The allowance, in our view, would have to be based
on the average waste production and electricity demand per consumer.
Obviously, this can only work if the differences between consumers are
not too large. Hence, customers would have to be divided into categories. Judged from the present situation for captive consumers in the
waste sector, households could represent one category. Other
categories could be small-scale businesses and various categories of
industry, for instance.
Municipalities could be the actors administering the funds to which
consumers pay their bills. They would have to sign contracts for their
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area for which the collectors/distributors would have to compete. By
estimating in advance what the average demand in a municipality for the
various categories of consumers in the contract period would be, collectors/distributors could determine against what allowance they would be
willing to collect waste or supply electricity. The lower the average
estimated, the cheaper the contract they could offer.
Table 7.2 Income and Costs of Actors in Dutch Waste and Electricity
Sector after Intervention
non<aptives

captives

income

quantity

quantity

costs

quantity

quantity

Disposers / producers

Processors / transmission
income

quantity

quantity

costs

quantity

quantity

income

non-quantity

non-quantity

costs

quantity

quantity

quantity

quantity

Collectors / distributors

Consumers
costs

After a contract had been signed, the municipality could determine
the tariff charged to customers that was needed in order to maintain the
fund from which the allowance to collectors/distributors would be paid.
Any surpluses from the fund could be used for additional financing of
demand-reduction initiatives.
Although this proposal might seem far-fetched, it should be mentioned that, on a small scale, pilot projects with such demand reduction
funds are already being undertaken in the Netherlands. In one southern
province, quick-scans for waste reduction possibilities at commercial
enterprises are paid from a fund which is financed by the province and
other organisations. If the quick-scan reveals economic waste reduction
options, its costs (plus a certain amount that is used to refill the fund)
have to be paid by the enterprise; otherwise the quick-scan is free of
charge (Verspeek et ai, 1997).
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T a b l e 7.3 Tariff Calculation after Intervention. Example: Households in
the Waste Sector
Situation 2

Situation 1

(Dfl)

12.5 kg waste/week

10 kg waste/week

per household

per household

Consumer
Variable costs

4

5
+

Profit

(-20%)

1

Collector
Income

3

3

(fixed)

Variable costs

2

1.60

(-20%)

Fixed costs

1

1
+

Profit

0.40

Incinerator
2

1.60

(-20%)

Variable costs

0.65

0.55

(-20%)

Fixed costs

1.35

Income

Profit

1.35
-

0.30

Assumptions
I. Data from IPH (1994, 1995) suggest a waste reduction of 50-70%, respectively 15-60% by quantity based tariffs. Here we assume a waste reduction
per household of 2.5 kg / week, or 20%.
II. In situation I (the existing situation), the income of collectors and incinerators is set equal to costs of consumers. Profits of collectors and incinerators
in the existing situation are disregarded.
III. In situation 2 costs of consumers are calculated per kg of waste, income of
collectors is fixed.
References
1. In 1993, average waste production per household per week in the Netherlands was 12.5 kg (Cornelissen et al., 1993).
2. In 1993, average fixed charge for household waste production was Dfl. 261
per year (AOO, 1995). This would amount to Dfl 0.40 per kg per week.
This amount is taken as costs / kg in situation 2.
3. The average fixed charge for household waste production in 1993 consisted
of 60% collection costs and 40% incineration costs (AOO, 1995). Of the Dfl
5 charged to consumers per week in the initial situation, Dfl 3 therefore
goes to collectors, Dfl 2 to incinerators.
4. Costs of collectors consist of 33% fixed costs, and 67% variable costs;
estimates based on TME (1996).
5. Incinerators have 67% fixed, and 33% variable costs (AOO, 1994).
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Discussion and Conclusions
Having introduced and described the suggested intervention, we
want to discuss now some of its consequences. Obviously these are
quite hard to predict for such a drastic change, but we will try to address
three key questions: (I) Does the proposed intervention result in an
incentive for demand reduction, i.e. is it effective? (2) is it economically
efficient? (3) does it interfere with the reliability of service provided?
Effectiveness; Looking at the actors that have been highlighted, the
intervention is meant to give incentives for demand reduction to collectors/distributors and to consumers as a result of the proposed changes
in the tariff system. The intervention does not give incentives to incinerators/generators nor to processing/transmission organisations to stimulate demand reduction.
A possible drawback on the consumer level could lie in the priceelasticity of demand. The intervention is based on the supposition that
consumers will indeed reduce their waste production if charged by
quantity. The experience in this respect in the waste sector is limited to
a few pilot projects. In the electricity sector, where tariffs are already
based on quantity, short-term price-elasticity of demand appears low.
On the other hand, consumers do not so much ask for electricity itself
as for the tasks that can be performed with it, such as lighting, using
audio-visual equipment, etc. That there are substantial possibilities for
efficiency improvement which would reduce electricity demand is
suggested by various research projects (e.g. WNF, 1994) and also
acknowledged by policy makers (EZ, 1995).
A strong emphasis is put on the activities of collectors/distributors,
who have to initiate reduction initiatives out of financial self-interest. If
the intervention is to be effective, it is crucial in this respect that their
position is strong enough to counteract tendencies against reduction
which are likely to come from the incineration/generation level. A strict
unbundling, including unbundling of ownership relations, is needed to
prevent mixed interests here.
Economic Efficiency; The intention of the intervention is to create
incentives for economic efficiency through the introduction of competition at the collector/distributor level. These actors have to compete for
contracts to be signed with municipalities who administer the funds. On
the other hand, the introduction of an additional financial level between
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consumers and collectors/distributors could result in increased bureaucracy which would interfere with economic efficiency.
Paradoxically, economic efficiency is also possibly endangered by
the effectiveness of the intervention. If the intervention is effective, and a
substantial demand reduction occurs, the income of the fund that is
meant to cover the allowances to collectors/distributors might not be
sufficient to cover the expenses. In addition, through the introduction of
quantity-based tariffs, anti-social behaviour of consumers - such as
littering in the waste sector - is stimulated. The control that would be
needed to prevent this kind of behaviour also interferes with economic
efficiency.
Reliability; The essential point concerning reliability of service in
both sectors is whether collectors/distributors would be willing to sign
contracts with municipalities that for some reason (e.g. high average
consumption, low allowance offered) appear less attractive to them. This
problem is shared with all competitive systems where an equilibrium
between supply and demand has to be found in the market. An obligation
for municipalities to assure a reliable waste collection and electricity
supply would help to increase reliability, although it cannot be ruled out
that, in some cases, reliability would be endangered. On the other hand,
the extent to which a service is reliable will also be an aspect of competition - selecting those collectors/distributors who offer the right balance
between price and reliability.
Summarising, the main advantages of the proposed intervention, in
our view, are the financial incentives to collectors/distributors and to
consumers for demand reduction, as well as the incentives for economic
efficiency by the introduction of competition at the collector / distributor level. Major disadvantages are the likely increased bureaucracy and
the possible anti-social behaviour of consumers. Another disadvantage
could be the reduced reliability of the system which would result from
the introduction of competition. Obviously, further research is necessary
to work out in detail the consequences of the hypothetical intervention
proposed here. Nevertheless, given the limited effects of regulatory
regimes aiming to stimulate reduction initiatives so far, we think it is
useful to carry the debate about the role of demand reduction in infrastructure networks along less conventional lines.
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8. Country Comparison
first published as: Slingerland, S. (1998) 'Energy Conservation and Electricity Sector Liberalisation - Case Studies on the Development of Cogeneration, Wind Energy and Demand-Side
Management in the Netherlands, Denmark, Germany and the United Kingdom' Paper for
the ACEEE Summer Study 'Energy Efficiency in a Competitive Environment', August 23-28,
Pacific Grove, CA

In this paper, the development of cogeneration, wind energy
and demand-side management in the Netherlands, Denmark,
Germany and the United Kingdom are compared. It is discussed to what extent these developments are determined by
the liberalisation process. Three key liberalisation variables are
identified: unbundling, privatisation and introduction of competition. The analysis suggests that unbundling prior to introduction of full competition in generation is particularly successful
in stimulating industrial cogeneration; simultaneous introduction of competition and unbundling mainly stimulates noncogeneration gas-based capacity; and introduction of competition in itself is likely to impede the development of districtheating cogeneration. Furthermore, it is argued that development of wind energy and demand-side management are primarily dependent on the kind of support system set up by policy makers rather than on the liberalisation process. Negative
impacts of introduction of competition on integrated resource
planning and commercial energy services could nevertheless be
expected.

In the nineties electricity sectors world-wide have entered a process of fundamental change in which economical and environmental matters play a key role. On one hand, many national electricity sectors are
liberalised with the aim to improve economic efficiency. On the other
hand, now that legally enforceable greenhouse gas emission targets have
121

been agreed on at the 1997 Kyoto Climate Change Conference, energy
conservation is increasingly becoming a crucial issue in electricity supply.
Given these two emerging trends which are likely to determine
the future organisation of electricity sectors in many countries, an important question is if, and how energy conservation and electricity sector
liberalisation can be reconciled. In this paper, empirical evidence from
developments in several countries is examined.

Research Method
The research project described here was set up as a comparative
case study of the Netherlands and three other countries: Denmark,
Germany and the United Kingdom. These countries were selected based
on a quick-scan of electricity sector structures in all OECD countries'.
'Energy conservation' in this project was defined as all measures
that contribute to a reduction in the use of non-renewable primary-energy
sources for electricity supply2. Following from this definition, three key
fields of energy conservation were identified: (I) a reduction of end-user
demand; (2) the use of renewables as a primary-energy source; and (3)
the use of more efficient fossil fuel generation technologies. Per country,
three case studies have been examined, one for each field of energy
conservation identified: the development of demand-side management
and energy efficiency, of wind energy and of cogeneration of heat and
power.
'Liberalisation' was defined as consisting of three separate organisational changes, of which the actual implementation can vary per country: ( I ) a change in vertical structure of the electricity supply system, in its
most drastic form a complete organisational unbundling of generation,

1

The Netherlands are the 'base-case'. Criteria for selection of the other countries were the existence of cogeneration, wind energy and demand-side management measures, variation in policy attitude towards, and implementation of,
the liberalisation process and asssumed availability and accessibility of data.
2
Although nuclear energy is sometimes promoted with reference to its contribution to saving fossil fuels and reducing C0 2 emissions, it remains a controversial
technology due to its waste problems and the danger of accidents. Therefore it
was chosen to exclude nuclear energy from the energy conservation options
examined in this research project.
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transmission, distribution and end-user supply of electricity; (2) a change
in market structure, specifically the introduction of competition in electricity generation and end-user supply; and (3) a change in ownership of
utilities, in practice often a privatisation of formerly public organisations.
In each of the four countries, and for each of the three energy
conservation options examined per country, research consisted of a
description of developments, an examination of underlying factors and an
analysis of the importance of the three liberalisation variables identified.
Information was collected by an extensive literature search in every
country and in-depth interviews with officials from utilities, nongovernmental organisations, policy makers and independent researchers.
This paper will start with a very brief overview of the liberalisation
process in the four countries examined. Subsequently, the development
of cogeneration, wind energy and demand-side management in the four
countries will be compared and the link to liberalisation discussed. Finally, some general conclusions regarding the importance of the three
liberalisation variables identified will be given.

Liberalisation of the Electricity Sector: Implementation in the
Netherlands, Denmark, Germany and the United Kingdom
Key features of the existing electricity sector structure in 1997 in
the four countries examined are listed in Table 8.1. In the Netherlands,
generation and distribution are formally unbundled since 1990. Introduction of full competition in generation is envisaged by 1999. Supply competition will be gradually introduced over a period of several years from
1999 on, starting with very large consumers. To be able to compete with
utilities abroad, the present four generators will have to merge into one
organisation owned by some distributors and local authorities. Privatisation of utilities is considered after the introduction of supply competition
has been completed.
In Denmark, supply competition for distributors and a small group
of very large end-users has been formally introduced in 1996, but in
practice this competition is very limited. Although there is no formal
monopoly in electricity generation, in the existing situation the pool
operators act as vertically integrated utilities with a dominant position in
generation as well as supply. Substantial changes to this situation are
currently not envisaged. Furthermore, as it is planned to maintain public
influence in the utilities, a privatisation in the near future appears unlikely.
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Germany has put forward a proposal to introduce competition in
generation and supply for all end-users in a single-step process. In May
1998 this proposal came into force. Although access to the grid was
liberalised, an unbundling of utilities is not considered. Neither does the
present proposal include changes to the existing mixed private and public
ownership structure.
Competition in generation has been introduced in the United
Kingdom in 1990, together with an unbundling of generation and distribution and a privatisation of all non-nuclear utilities. Supply competition
for very large end-users was also introduced in 1990. In 1994, supply
competition was extended with a group of intermediate end-users in
1994, and from late 1998 on the final group of small end-users will be
able to chose their supplier as well.

Case study I : Cogeneration
Of the four countries examined, cogeneration of heat and power
(CHP) in Denmark has by far the largest share in national power production (40%), followed by the Netherlands (30%), Germany (14%) and the
United Kingdom (5%) (Cogen 1997). In all four countries the share of
CHP in total power production is presently increasing, though at varying
rates and for different reasons.
In the Netherlands and the United Kingdom the installed cogeneration capacity has roughly doubled in the last ten years. Particularly
industrial cogeneration and, to a lesser extent, small-scale CHP for space
heating have contributed to this growth (CBS, 1997; DTI, 1997). By far
the largest part of total installed capacity in the Netherlands in recent
years consisted of cogeneration plant. The growth of cogeneration in the
United Kingdom, however, was dwarfed by a boom in the installation of
electricity producing combined-cycle gas turbines - the so-called 'dash
for gas'. Whereas no combined-cycle plants were operational in 1990, in
recent years this technology the dominant type of new power plant
constructed (Sorrel, 1996; Surrey, 1996).
The high installation rates in Denmark, on the other hand, were
predominantly a result of converting existing coal-fired, heat-only district
heating plant to gas-fired CHP (MEM, 1996). A similar conversion of
district heating plant has taken place in former East Germany. Whereas
particularly small-scale cogeneration for space heating is presently booming in Germany, industrial CHP has remained roughly constant (Rumpel,
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1996a). The result is that overall growth rates for cogeneration in Germany are much lower than in the other three countries.

Vertical Structure Market Structure Ownership
integrated monopoly public unbundled
competition
private

Netherlands

One network ope-

Distribution compa-

Network operator

rator. Generation

nies have supply

owned by genera-

and distribution for-

monopolies in their

tion companies.

mally unbundled sin-

geographical areas.

These are owned by

ce 1990. Four large

Strictly limited op-

distributors and

generators and 23

tions for competi-

partly directly by

distributors.

tion in generation

municipalities and

since 1990.

provinces. Distributors owned by municipalities and provinces.

Denmark

Two non-intercon-

Distribution compa-

nected networks,

nies hold supply mo-

owned by genera-

formally unbundled

nopolies in their

tors, and partly directly by municipa-

Network operators

in generators and

franchise areas. Sin-

distributors, but

ce 1996, supply

lities. Generators

practically closely

competition for a

owned by distri-

co-operating under

very small group of

butors. Distributors

the two network

large end-users. No

owned by munici-

legal monopolies for

palities or consumer

generation, trans-

co-operatives.

operators.

port and imports
but in practice
activities are controlled by the two
pool operators.

Table 8.1 Existing Structure of the Electricity Sector in the Netherlands and Denmark in 1997
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Vertical Structure Market Structure Ownership
integrated monopoly public unbundled
competition
private

Germany

Eight interconnected

Supply monopolies

network operators,

for utilities in areas

Complex. Often
mixed public/pri-

owning the majority

defined by demarca-

vate, with substan-

of generation capa-

tion agreements be-

tial cross-ownership
between utilities.

city and accounting

tween utilities and

for most of the dis-

regulated by con-

Municipal distribu-

tribution. 50 genera-

cession agreements

tors owned by local

tors supplying only

with local authori-

authorities.

to distributors, 70

ties. Since 1990

generators with dis-

limited negotiated

tribution facilities in

third-party access.

rural areas. Around
850 municipal distributors, sometimes owning generation capacity as well.

United
Kingdom

Three networks:

Since 1990 electri-

One public nuclear

Northern Ireland

city generation in

generator. The

(non-connected)

England & Wales

other generators,

Scotland and Eng-

open to competi-

the transmission

land & Wales. Since

tion. Supply compe-

company and distri-

1990 the E&W sys-

tition for very large

bution companies in

tem is unbundled in

consumers since

England & Wales are

generation compa-

1990, for an inter-

private.

nies, a transmission

mediate group of

company and 12

end-users since

distributors.

1994.

Table 8.1 (Continued) Existing Structure of the Electricity Sector in
Germany and the United Kingdom in 1997

126

COUNTRY COMPARISON

Underlying Factors

Cogeneration in all countries has benefited from the decreasing
world-market prices of natural gas since the mid-eighties and the development of new power generation technologies like that of the combined
cycle turbine (Cogen, 1997). However, other underlying factors of CHP
development substantially vary per country (Slingerland, I997a,b;
I998a,b).
Denmark is different from the other countries in that cogeneration is almost exclusively linked to district heating. Conversion of coalfired district heating plant to gas-fired cogeneration units was very much
inspired by the Governmental target to reduce C 0 2 emissions by 20% in
the period 1988 to 2005, to which CHP has to contribute about a quarter (MEM, 1990; 1993). Development of cogeneration also was in line
with the policy aim to increase exploitation of domestic natural gas
reserves in the North Sea (MEM, 1996). The utilities in Denmark, on the
other hand, have been sceptic about the rapid growth of CHP. Fears of
overcapacity even led them to put in a formal complaint about Governmental policy to the European Commission, which was not successful
however.
In the Netherlands, it was predominantly the boom of 'décentrai'
cogeneration set up as a joint-venture between distributors and industrial end-users which has contributed to the large growth of cogeneration since the end of the eighties. It has been so unexpected to power
capacity planners and generators that in 1994 a moratorium with distributors was agreed in order to temper the growth rates of decentral
CHP (Huygen 1995). Unbundling of distribution and generation has been
an important factor behind this boom, as it gave distributors a business
interest to search for ways to become less dependent on the generation
companies (Boonekamp & van Hilten 1995; Moor & Boels 1995). A simultaneous horizontal integration of distributors, which increasingly became suppliers of gas as well as electricity, also might have contributed
to the appeal of CHP to distribution companies. In this way, they could
supply gas to industrial cogeneration plant and contractually receive the
electricity in excess of that needed on the industrial site. However, due
to legal provisions which effectively prevented new parties from entering
the market and distributors from building their own generation capacity
larger than 25 MW, taking part in cogeneration was also the only option
available to distributors looking for access to power plant independent
from the generation companies (Slingerland, 1997a).
Initial investment subsidies provided by policy makers, reduced gas
tariffs and higher tariffs for electricity delivered to the grid agreed in
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contracts with distributors made cogeneration an attractive option to
industrial investors as well (Blok & Farla, 1996). Furthermore, environmental considerations also played a role, since distributors as well as
industries could list the C 0 2 reductions obtained as an important contribution to the targets set in their emission reduction covenants with
Government (Boonekamp & van Hilten, 1995). In addition, to policy
makers cogeneration development was in line with environmental considerations as well as with the aim to stimulate the use of natural gas as a
domestic primary-energy source.
In Germany, the utility attitude towards cogeneration is ambivalent. On one hand, small-scale projects are actively promoted by many
utilities, resulting in a growth rate of 200 M W in 1990 to 1260 MW in
1996 (Rumpel, 1996b; IZE, 1998). The utilities have also signed a voluntary agreement to reduce C 0 2 emissions in which cogeneration plays a
role (BMU, BMWi, BDI 1996). On the other hand, the present overcapacity is often mentioned as an argument against cogeneration. Sometimes industries considering CHP are offered reduced electricity tariffs,
whilst tariffs offered for electricity delivered to the grid were lower than
the avoided costs until this practice was legally prohibited in 1996 (Cogen, 1997). Policy support for cogeneration on a national level is limited
mainly to tax-reductions on fuels used for CHP. In addition, some Länder
have founded energy agencies that also promote CHP, for instance by
information and advice, as well as by offering contracting possibilities
(NEA, 1996).
Lower gas prices, partly due to gas market liberalisation, and technology development are seen as important factors for the revival of
cogeneration in the United Kingdom in recent years. A number of specific regulatory barriers has been removed as well. In particular conditions for obtaining generation and supply licenses, as well as terms for
top-up and stand-by contracts were changed in favour of CHP. Further
policy support for cogeneration is limited to voluntary and information
programmes (Sorrell, 1996).
Rather than on cogeneration, however, attention has focused on
the 'dash for gas' in Britain. Particularly the newly unbundled distribution
companies have, via majority shares in 'independent power producers'
which entered the market after 1990, contributed to this dash for combined-cycle gas turbines (Surrey, 1996). These plant provided a relatively
easy-to-deal-with and cheap technology, which could be constructed
largely off-site, delivered turn-key and supposedly operated comparatively error-free, which made that the newly unbundled distributors saw
constructing combined-cycle turbines as a very good way to reduce their
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dependency on the generation companies (Bantock & Longhurst, 1995).
In order to protect their market share and to avoid having to retrofit
part of their existing older coal plant with flue-gas desulphurisation to
make it comply with EU emission obligations, the generators in turn
began to build combined-cycle turbines as well and hence contributed to
the boom (Parker, 1996). It has also been suggested that the Conservative Government had an interest in allowing the dash for gas to continue
in order to reduce the power of the coal mining unions (Watson, 1997).
Discussion: Electricity Sector Uberalisation and Cogeneration Development
A comparison of developments in the four countries indicates that
unbundling of generation and distribution in the Netherlands, as well as
the simultaneous unbundling, privatisation and introduction of competition in the United Kingdom has been conducive to a major boost in new
generation capacity in these two countries. In the Netherlands this has
been mainly cogeneration capacity, in the UK mainly electricity producing combined-cycle plant and to a much smaller extent cogeneration
capacity. Distributors have been an important driver in this 'dash for new
generation capacity'. Apparently newly unbundled distribution companies
want to reduce their dependency on generators, and increase their
control on the market by directly or indirectly setting up their own
power plant. Existing generators on the other hand appear far less supportive of cogeneration. Central power generators in the Netherlands,
the pool operators in Denmark and utility federations in Germany all
have claimed, or do claim overcapacity as an argument against cogeneration.
The fact that a boost in new generation capacity in the Netherlands came about without privatisation or formal introduction of competition furthermore suggests that unbundling could very well be a decisive
factor here, which by itself could bring about competition between
power plant initiated by distributors and those of the generation companies. Formal introduction of competition in generation nevertheless is
likely to contribute to an expansion of generation capacity. The British
situation shows that in that case, apart from the distributors, other
parties will initiate new power plant.
The developments in the Netherlands and the United Kingdom
furthermore indicate that, if distributors can freely choose between
generation technologies, they are likely to opt for electricity producing
combined-cycle turbines rather than for cogeneration. The unbundling
prior to introduction of full competition in generation in the Netherlands
made it possible to take a regulatory influence on the kind of capacity
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constructed. In the absence of third-parties, the newly unbundled Dutch
distributors could only choose cogeneration as an option for new power
plant.
In the Danish situation, policy support rather than interest of utilities has been the key driver to the development of cogeneration in
district heating. Danish policy makers have already claimed an exemption
to the EU liberalisation directive in order to protect the district heating
plants in Denmark. The position of district-h eating plant is also part of a
conflict between the different categories of utilities in Germany. To
protect their district heating plant against competition, municipal utilities
claimed and obtained special provisions in the new electricity act. This
suggests that, if full competition in generation would be introduced,
district heating would not be a preferred option of utilities. No clear
effects of privatisation on cogeneration development could be discovered from comparison of the four countries.

Case study 2: W i n d Energy
The particularly high growth rates in Germany in recent years,
leading to an installed capacity of around 2000 MW at the end of 1997
(Figure 8.1), made that this country has succeeded the United States as
world-leader in installed wind turbine capacity (Rehfeldt, 1998). In Denmark, the installed capacity is expected to grow to 1100 MW in 1997
(DWTMA.I998). Although the Netherlands and the United Kingdom can
be found in the top-10 of wind energy producers as well, capacity there
is much lower: 325 and 320 MW respectively (Erp, 1998; BWEA, 1998).
Despite ambitious targets set, recent installation rates in the Netherlands
are relatively low. It is therefore likely that the installed wind turbine
capacity in the United Kingdom will surpass that in Holland in the near
future.
Underlying Factors
Looking at factors behind the remarkable success of wind energy
in Germany, the introduction of the Stromeinspeisegesetz - 'Electricity
Feed Law' - in 1991 stands out as probably the most important single
regulatory measure. According to this law, utilities are obliged to pay a
remuneration of 90% of the end-user tariff to private wind turbine investors feeding electricity into the grid (Bräuer & Hemmelskamp, 1996).
Although investment subsidies as provided by for instance the '250
MW Wind' programme certainly also have been important, it was par-
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ticularly the Electricity Feed Law which provided long-term investment
security to investors, and led to an ownership structure of wind turbines
in which private investors rather than utilities were the key driving force
behind the wind energy developments (Slingerland, 1998a). The other
side of the coin, however, is that there has been a fierce opposition of
utilities against the Electricity Feed Law right from the start, as the remuneration was regarded as too high, and it was seen to put unduly
pressure on some utilities near the coast in whose areas virtually all
turbines were built (Grawe, 1996; Leuschner & Uhlmannsieck, 1996).

2500

2000 -

-The Netherlands
- Denmark
- Germany
-United Kingdom

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Figure 8.1 Total Installed Wind Power Capacity in the Netherlands,
Denmark, Germany and the United Kingdom, 1986-97 (Sources: IEA,
1997; Erp, 1998; BWEA, 1998; Rehfeldt, 1998. Danish figures for 1997
are estimates).
In Denmark, where wind energy became a significant factor in
power production long before the other countries, a similar ownership
structure as in Germany has developed in which private parties have
been the key driver to initial wind energy development. Unlike Germany,
however, these parties were mainly small-scale wind turbine cooperatives of locals generating wind energy primarily for own demand
(Hvelplund, 1995). Government has particularly stimulated these private
investments in wind turbines with investment subsidies and a fixed payback rate which is continued up to present. Part of this pay-back rate is
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considered to be a reimbursement of a C 0 2 tax which was introduced in
1991. In recent years, however, the Danish utilities have signed agreements with Government to build substantial capacity themselves as well.
A large part of this new capacity will be constructed off-shore (IEA,
1997).
The United Kingdom and the Netherlands have a substantially different way of stimulating wind energy development. In the UK, the socalled 'non fossil fuel obligation' (NFFO) was introduced in 1990, which
obliged distribution companies to buy a certain percentage of electricity
produced from non-fossil sources. This could be financed by charging a
'non-fossil fuel levy' to end-users (Mitchell, 1995; 1996). Although this
system was set up primarily to finance nuclear energy, renewables including wind energy - up to now also benefit from this system.
The funds for renewables generated by the levy are assigned to
projects via a competitive bidding process to which potential investors
can sign in. Subsidiaries of the main generators and distributors as well as
third-parties so far have managed to get contracts. Although only a
fraction of the projects which are awarded NFFO contracts is finally
commissioned, the large number of potential investors which has subscribed to the bidding rounds held up to now seems to promise significant growth in future (OFFER, 1997). It is uncertain, however, if the
policy goal set for renewables will be attained since many projects will
not yet be operational at the formal target date set, the year 2000
(ENDS, 1997).
In the Netherlands, the remuneration for electricity delivered to
the grid has to be negotiated with the distribution companies which, in
the eyes of many private investors, has led to too low tariffs which had
to be re-negotiated too often (Janse, 1997). As a result, by far the most
projects up to now are initiated by distribution companies, or distributors in co-operation with other parties. Policy makers have stimulated
the development of wind power in the past with direct investment
subsidies. These were recently replaced by tax reductions. Wind energy
investments of distribution companies are also partly financed by a levy
charged to end-users which has to be spent by these utilities on energy
efficiency and renewables projects (Novem, 1996).
A system of tradable 'green electricity labels' will be introduced in
the Netherlands in the near future. In this system, distribution companies
will have to supply 3% of their electricity to end-users by the year 2000
from renewable sources (EnergieNed, 1998). This has to be proved by
the number of 'green labels' a distribution company holds, which can be
obtained either by generating electricity from renewables itself, or by
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buying labels from another renewable electricity generator. It is hoped
for that trading of these labels will create new incentives for the development of renewables, including wind energy.
Technology development, finally, has contributed to raising installation rates in all countries, as in a few decades the capacity per turbine
has grown by roughly a factor ten. On the other hand, an impeding
factor to wind energy development that has been found in all countries
examined is the lack of co-ordination of national policy with planning on
a local level (Slingerland, 1997a,b; 1998a,b). Lacking support of locals and
local authorities, which finally have to issue permits for construction of
turbines has been responsible for substantial delays and failures of projects (SCWA, l994;Wolsink,l996).
Discussion: Electricity Sector Liberalisation and Wind Energy Development
The comparison suggests that in all four countries the development of wind energy is ultimately dependent on the support system set
up by policy makers. The way in which this support is organised substantially varies.
Examining the likely effects of liberalisation on wind energy development, the crucial question is if there can be any significant development of wind energy in the near future without these regulatory support
systems. Most likely, the answer has to be no. Although the price of
electricity generated by wind turbines is decreasing, it is still not quite
competitive to fossil fuels. 'Green electricity', a term for an arrangement
in which end-users voluntarily pay an additional amount to receive electricity generated from renewables, does not yet seem to provide a
significant alternative to this regulatory induced support. Although green
electricity is emerging in all four countries as a presumed 'marketconform' way of stimulating renewables, its importance so far is marginal - well below 1% of total distribution in the countries examined
(EnergieNed, 1997; ENDS, 1997b; Janzing, 1998). Furthermore, at close
examination the link of green electricity to liberalisation appears weak
since it is emanating in a predominantly liberalised system as the United
Kingdom as well as in the still monopoly based electricity sectors in the
other countries.
If wind energy development is still dependent on regulatory support, a second question is if liberalisation interferes with possibilities to
keep up these support systems. The experience in the United Kingdom,
where the NFFO system functions parallel to fully competitive electricity
generation and largely competitive end-user supply, suggests that it is
quite well possible to combine regulatory support for renewables and
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the introduction of competition in the electricity sector. Although it is
not clear yet if there will be any new bidding rounds after full competition in end-user supply has been introduced in 1998, it is planned to
maintain the levy after this date (Littlechild, 1995). It is equally planned to
maintain the regulatory support for wind energy after liberalisation in the
other three countries, despite prospective changes to the Electricity
Feed Law in Germany in order to reduce the remuneration and mitigate
regional inequalities (BR, 1997). It is neither evident that unbundling or
privatisation of utilities in any sense interfere with providing regulatory
support for wind energy. In the United Kingdom subsidiaries of the
unbundled and privatised generators and distributors have initiated
projects, whereas in the practically integrated and publicly owned Danish
system utilities now have signed substantial wind energy contracts as
well.
The largely differing growth rates of installed wind turbines in the
four countries nevertheless suggest that the way of organising this support substantially influences installation rates. So far, it seems that the
support systems in Denmark and particularly Germany are much more
successful in stimulating wind turbine installation than those in the Netherlands and the United Kingdom. A key difference between the support
systems in the former and the latter two countries is that in Denmark
and Germany policy makers have legally prescribed a fixed remuneration
for electricity delivered to the grid, which provides some long-term
investment security to potential investors. Although this has provoked
much opposition of utilities in these two countries, it has also very
successfully stimulated third parties to invest in wind energy.

Case study 3: Demand-Side Management and Energy Efficiency
In all four countries, utilities are presently involved in demand-side
management and energy efficiency activities. The measures taken vary
per country and sometimes per utility, but generally they include information and advice to customers as well as campaigns for energy efficient
lighting, appliances and sometimes more efficient heating and insulation.
Dependent on the country and the utility, also other measures can be
applied (IEA, 1995; Slingerland, I997a,b; 1998a,b). A direct comparison of
demand-side management and energy efficiency measures in the four
countries is difficult, since an indicator for their relative success is lacking. Some general remarks regarding the way demand-side management
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and energy efficiency in the four countries are organised can nevertheless be made.
In all countries examined, energy efficiency activities are also provided on a commercial basis by utilities and third parties like engineering
firms and energy service companies. The extent is generally described as
low (Moor et a/., 1994; EST, 1997).
Underlying Factors
In Denmark, utility involvement in demand-side management is organised in a top-down way. It is legally prescribed that the two system
operators each make every two years an integrated resource plan for
their area, which basically is a systematic evaluation of all supply-side and
demand-side options available (Elsam & Elkraft, 1994). The integrated
resource plan in Denmark is based on a close co-operation of system
operators, generators and distributors, which have to supply data like
demand forecasts, generation capacity available and expected results of
demand-side management activities. The outcome of the planning process determines to what extent demand-side management and energy
efficiency activities of the utilities contribute to the C 0 2 reduction target
set by Government.
The federation of electric utilities in Germany has agreed to reduce C 0 2 emissions over the period 1988 to 2015 by 25%, but this is
neither translated into overall obligations regarding demand management, nor is the share of the individual utilities in achieving this target
specified (BMU, BMWi, BDI, 1996). As a result, the level of demand-side
and energy efficiency activities largely varies per utility. Some are very
active, others hardly, dependent on whether policy makers on a local or
regional level are a driver behind extensive demand management measures or not. The relatively high emission reduction target agreed to by
the German federation of utilities is furthermore put into perspective by
the very long period over which this goal has to be attained and the
inclusion of reductions obtained by restructuring the former East German electricity sector. A condition for the realisation of the covenant's
targets is furthermore that a future use of nuclear energy is assured.
Demand-side management and energy activities in the Netherlands
are carried out by the distributors. The activities of their 'Environmental
Action Plan', which include demand management, renewables and cogeneration projects, aim to reduce C 0 2 emissions in the period 1990 to
2000 by 17 million tonnes (EnergieNed, 1996). All distributors have to
contribute to this action plan according to their share in total distribution. The measures taken by distributors are financed by a proportional
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levy charged to captive end-users and co-ordinated on a national level by
the umbrella organisation of the distributors.
In the United Kingdom, the involvement of distribution companies
in demand-side management activities aiming at energy efficiency is
regulatory prescribed via the so-called 'Standards of Performance'. These
standards were set in 1994 by the electricity sector regulator, and require the companies to undertake projects designed to save over 6,000
GWh of electricity over the period 1994-1998 - which equals 2% of
projected demand (OFFER, 1994). The activities are financed by a fixed
levy charged to captive end-users and co-ordinated on a national level by
the 'Energy Saving Trust', in which Government, the distributors and
some generators co-operate.
Discussion: Electricity Sector Liberalisation and Demand-Side Management
Comparison of the four countries suggests that demand-side management and energy efficiency activities are still predominantly dependent on the regulatory support provided. These support systems are quite
diverse, and hence are likely to interact differently with liberalisation.
Particularly introduction of competition and unbundling appear relevant
here, privatisation does not show to have clear effects.
The support system in Denmark is specifically designed for a practically integrated situation in which distributors, generators and system
operators closely co-operate. Preparing an integrated resource plan,
which requires exchanging commercially sensitive data, is not possible in
a situation where these parties compete. Up to now competition in
Denmark in practice is very limited, but problems with integrated resource planning can be foreseen if the Danish electricity sector due to
EU regulations in future would become more competitive and apart
from formally, also practically unbundled.
The support systems in the Netherlands and Great-Britain are set
up for unbundled, and in future fully competitive electricity sectors. They
are remarkably similar in many respects. In both countries distributors
are the key party in these activities, which are financed by charging a levy
to end-users. In either country a target on a national level has been set
and individual distributors are, according to their share in total distribution, responsible for the actual implementation of measures. Implementation on a national level in both countries is co-ordinated by a single
organisation. On the other hand, differences between the two systems
appear in the way in which the target has been set ( C 0 2 reduction
versus electricity savings), the period in which it has to be attained (ten
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and four years respectively), and the way the levy is charged (proportional versus fixed).
The support system for demand-side management and energy efficiency in Germany can be regarded as a variation of the Dutch and
British system in which only a target on a national level has been set,
without identifying the responsibility of individual utilities. As such it
would be fit for a competitive situation as well, but the very low accountability of individual utilities in the German system, in combination
with the long period over which the target has to be fulfilled, might well
impede attainment of the goal set.
Finally, the development of commercial energy services is likely to
be influenced by the introduction of competition. If, as is generally expected, prices will drop after the introduction of competition in generation and supply, its rather limited role so far could be expected to be
further weakened.

Conclusions
One has to be very careful when trying to interpret the results of
a cross-country comparison like the one in this paper. Only a few countries and variables have been studied in detail. Other factors, such as
culture, geography and domestic primary-energy sources will play a role
as well when trying to apply the results to other countries. Nevertheless
it is held that the overall comparison of the four countries made - which
is summarised in this paper - suggests some underlying trends and patterns which could be relevant to policy makers aiming to reconcile
energy conservation and electricity sector liberalisation.
In the cogeneration case study, it was argued that unbundling
stimulates the construction of new power plant by providing incentives
to the newly unbundled distributors to search for ways to get access to
generation capacity, and by reducing countervailing power of generation
companies against new power plant. Judged by the developments in
Britain, these power plant are likely to be mainly gas based combined
cycle plant if unbundling and introduction of competition in generation
are simultaneous and there are no additional limitations to the kind of
generation capacity constructed. Under those conditions industrial and
small-scale CHP capacity can be expected to increase as well, though
much less than non site-specific gas based capacity.
An unbundling prior to introduction of full competition in generation, as has happened in the Netherlands, can direct the demand of
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distributors for own generation capacity into a demand for cogeneration
plant, but additional regulation seems required here. Limiting conditions
in the Netherlands were that the construction of own capacity by distributors themselves was restricted, and third-parties were effectively
prevented from taking part in public electricity generation. Developments in Germany and Denmark suggested that the introduction of
competition is likely to have negative impacts on economic viability of
district-heating networks, and consequently on cogeneration in these
networks. However, the regulations of the EU directive on the European
electricity market allow for a preferential treatment of cogeneration and
renewables, and both countries seem willing to use this clause to protect
district-heating.
In the second case study, no evidence was found for effects of unbundling, privatisation or introduction of competition on wind energy
development. Only the emerging green electricity schemes can be regarded as an instrument which is to some extent market based, but their
importance so far is marginal. It was concluded that wind energy is
predominantly dependent on the policy support received. Comparison of
the four support systems suggested that a fixed pay-back tariff for electricity delivered to the grid as applied in Denmark and Germany is particularly effective in stimulating wind energy development by providing an
incentive to third-parties to invest in wind energy. The German situation
furthermore indicated that fixed pay-back rates could very well be maintained in a competitive situation.
The development of demand-side management and energy efficiency activities in the third case study showed to be mainly dependent
on the regulatory support received as well, since the level of commercial
energy services in the four countries appeared low and was expected to
be further reduced by the anticipated lower prices after the introduction
of competition. The situation in the United Kingdom suggested that this
support could be set up and continued within a largely competitive and
unbundled system. However, it was suggested that a support system
based on integrated resource planning by the system operators like in
Denmark is only possible in a practically integrated situation where
parties do not compete.
Finally, the comparison suggests that it is possible to reconcile energy conservation and electricity sector liberalisation. Some synergetic
effects can even be expected, particularly in electricity generation and
cogeneration. However, much depends on a careful additional regulation.
Even the time-path of implementing the various steps in the liberalisation
process appears important. Without such regulatory support wind
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energy and demand-side management are not likely to flourish in a liberalised electricity sector. Electricity sector liberalisation should therefore
be seen as a re-regulation rather than as a de-regulation. If properly finetuned and based on a sound understanding of its effects, it can very well
be used as an instrument for energy conservation.
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9. Evaluation

In this chapter, the key empirical research results are evaluated.
Based on an overall analysis of the case studies, eleven hypotheses on
the relationship between electricity sector liberalisation and cogeneration-, wind energy- and demand-side management development were
formulated (Table 9.1 ).
Together with three open questions, the hypotheses were presented to a panel of fourteen Dutch and ten international electricity sector
experts. The Dutch respondents were interviewed in person, whereas
the international forum was invited to respond to a questionnaire (Table
9.2). Governmental specialists of the Netherlands and the United
Kingdom gave their opinion to the hypotheses and questions asked, as
well as experts from different categories of utilities, several nongovernmental organisations involved in energy and environmental
matters and researchers from universities and other research institutions. The international forum consists of persons from the three case
study countries and two further OECD countries with liberalising
electricity sectors: Belgium and the United States.
The low number of respondents from utilities and non-governmental organisations in the international group has to be accounted to a
relatively poor response here. Fourteen out of fifteen Dutch experts
addressed agreed to an interview (response: 93%). However, only ten of
nineteen experts contacted in other countries responded to the questionnaire (response: 53%).

Evaluation Results
In the following sections, the experts' opinions on the hypotheses
and questions are outlined. The empirical research results that had led to
each hypothesis were summarised in the questionnaire and interviews as
an explanation to the respondents. These summaries are given here as
well. The answers are categorised to reflect the views of the interviewed
Dutch experts on one hand, and the opinions of the international experts on the other hand.
Some respondents circled more than one box, whereas others did
not give their opinion to all hypotheses as they did not consider themselves sufficiently knowledgeable in all three case study topics.
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T a b l e 9.1 Hypotheses on the Relationship between Electricity Sector
Liberalisation and Energy Conservation
Cogeneration
1. 'The development of industrial and small-scale space heating cogeneration is
stimulated by an organisational unbundling or by further liberalisation.'
2. 'If unbundling takes place simultaneous to the introduction of competition
then industrial / small-scale space heating cogeneration could be expected to
become a niche option rather than a dominant option for electricity generation.'
3. 'Unbundling prior to introduction of competition could particularly stimulate
cogeneration development.'
4.

'District heating cogeneration is not likely to prosper in a liberalised situation
without additional Governmental support.'

Wind Energy
6. 'In a liberalised situation, various regulatory support systems for wind energy
and renewables can be maintained.'
7. 'Wind energy development is dependent on a regulatory support system
rather than on the liberalisation process.'
8. 'Voluntary 'green electricity schemes' cannot replace regulatory support for
wind energy and other renewables yet.'
9. 'Systems with a fixed remuneration for wind turbine investors so far are
more effective in stimulating wind energy development than systems without
such a fixed remuneration.'
Demand-Side Management
11. 'Demand-Side Management activities of utilities are dependent on the regulatory support system set up rather than on the liberalisation process.'
12. 'Integrated Resource Planning as an instrument to stimulate demand-side
management is not likely to be fit for a liberalised situation.'
13. 'Commercial demand-side management and energy efficiency activities are
not likely to be able to replace regulatory supported demand-side management activities in the near future.'
Note: numbers 5, 10 and 14 refer to open questions asked in the interviews and questionnaire
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Table 9.2 The Expert Panel (Number of Persons per Category)
Experts working at
Government
Utilities
NGO's
Research Institutions

Total

Dutch

International

1
4
3
6

1
1
2
6

14

10

Countries
Netherlands
14
Denmark
2
Germany
3
United Kingdom 2
United States
2
Belgium
1
24

Cogeneration
Hypothesis I. 'The development of industrial and small-scale
space heating cogeneration is stimulated by an organisational
unbundling or by further liberalisation.'
Explanation: In the Netherlands, a large growth of industrial and small-scale
space heating took place after the 1990 unbundling of distribution and generation. Distributors were main initiators of this boom. Although the development
was initially financially supported by Government, the scale of this development
was not anticipated. Similarly, in the United Kingdom the installed industrial
and small-scale space heating cogeneration capacity rose sharply after the
1990 liberalisation, which involved the introduction of competition in generation and in supply to large end-users, an unbundling of transmission,
generation, distribution and supply as well as a privatisation of most utilities.
However, in Germany, without liberalisation the level of small-scale cogeneration capacity installed grew substantially as well in recent years. Hence,
unbundling and further liberalisation appear to be stimulating, but not absolutely necessary factors for the development of industrial and small-scale space
heating cogeneration.
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Table 9.3 Opinions of Respondents, Hypothesis I
agree

agree

completely
Interviews NL

Internat, panel

\

4

I

agree nor

disagree

disagree

7

5

0

disagree

total

completely
4

2

0

14

I

I

I

The views of the Dutch interviewees on this hypothesis are ambivalent. Whereas four agree and four disagree to the statement, the
majority does not have a clear preference to either side. Some say that
unbundling in the Netherlands has been corollary to a market transformation by making cost structures more visible and opening the eyes of
utilities to the needs of their customers, others refute the hypothesis
pointing to cogeneration developments in completely integrated electricity sectors.
Many respondents mark that unbundling of generation and distribution companies is only one factor which has contributed to the Dutch
cogeneration boom in the early nineties. Other supportive factors mentioned are direct subsidies for cogeneration, the foundation of an
independent project office for cogeneration, covenants on energy efficiency with industry and environmental action plans of distribution
companies.
The specific details of legislation which limited capacity of distribution companies to plants of at maximum 25 MW, and the remuneration
for surplus electricity delivered to the grid by cogeneration plants are
also considered to have contributed to the boom of cogeneration. One
respondents points to the business climate within the newly unbundled
distribution companies which, in his opinion, was conducive to cogeneration development. As many employees formerly were involved in
electricity generation activities, these new power plants fitted very well
into the culture of the new distribution companies.
Some interviewees regard the tariff system for electricity in the
Netherlands in the early nineties as a decisive factor behind the successful development. As production costs of the four generation companies
were pooled, and the production capacity to be owned by distributors
was legally limited to small plants, initiating cogeneration joint-ventures
with industry provided the only strategic alternative for distributors to
electricity purchase from the large-scale power generation companies.
Due to the cost-pooling system, a vicious circle in favour of cogeneration
was created. The more 'décentrai' cogeneration plants were constructed, the fewer kWh remained for pooling of costs of 'central'
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electricity generation by the four power producers. As a result, prices
for centrally produced electricity increased - making further cogeneration plants even more attractive to distributors.
Apart from the specific national context, the Dutch respondents
see decreasing gas prices and technological development - in particular
the substantial reduction in scales of plants - as supportive factors for
cogeneration development. They are generally cautious about the effects
of further liberalisation in the Netherlands. Some mention that recent
developments show a reintegration of the unbundled generation and
distribution companies, and hence a removal of the previous incentive
for cogeneration. In addition, in a liberalised market other options would
become available to investors. The importance of relative prices of the
various options and their contribution to uncertainty reduction for
utilities therefore would increase.
Others point to the decreasing potential for further development
in the Netherlands, since the most attractive options have already been
realised and an overall power generation surplus could result. Environmental benefits of cogeneration are furthermore regarded to be
decreasing, since other equally efficient options, such as heat pumps,
now increasingly become available.
The international respondents in majority agree to the hypothesis.
However, one respondent holds that it is perhaps rather true for the
Dutch case than a general truth. Several respondents mention that a just
account of costs of the transmission system is another major factor that
is important. Cogeneration should receive a benefit for reduced-, non-,
or partial use of the wires system, and costs for stand-by power and grid
connection as well as profits of selling electricity to the grid should be
properly defined.
Hypothesis 2. 'If unbundling takes place simultaneous to the
introduction of competition then industrial / small-scale space
heating cogeneration could be expected to become a niche
option rather than a dominant option for electricity generation.'
Explanation: In the United Kingdom, the growth of industrial I small-scale
space heating cogeneration after the 1990 liberalisation was dwarfed by the
boom in the construction of electricity producing combined<ycle gas turbines.
This became known as the 'dash for gas' in the UK. The 1990 liberalisation in
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the United Kingdom involved a simultaneous introduction

of competition in

generation and in supply to large end-users, a privatisation of most utilities and
an unbundling of generation, transmission, distribution and supply. No restrictions were set to the kind of power plants constructed, nor to the fuel to be
used.

Table 9.4 Opinions of Respondents, Hypothesis 2
agree

agree

completely

agree nor

disagree

disagree

disagree

total

completely

Interviews NL

\

2

9

I

Internat panel

I

4

4

I

0

13
I

I

I

Most Dutch interviewees are in doubt if this statement holds in
general. They are sceptic if this is a one-to-one relationship, and suggest
that other factors might have been more important in the British dash
for gas. Particular factors mentioned are the artificially high pool prices in
England due to the practically existing duopoly of electricity generators
shortly after liberalisation, decreasing gas prices, and overall prices of the
various power generation options. However, two persons indicate that
unbundling is likely to cause a new 'mindset' for distribution utilities,
which will focus them on finding out what is their most important business. Their priorities then will be determined by the market.
The international panel also expresses some doubts as to the
general applicability of the hypothesis, and the relative importance of
unbundling in cogeneration development. Some respondents see the
abundance of inexpensive gas as a more important factor in explaining
the dash for gas in the United Kingdom.
Several interviewees agree that industrial and small-scale cogeneration are likely to remain a niche option in the near future. One person
argues that capital intensive technologies have disadvantages in a shortterm oriented liberalised system, another suggests that cogeneration
development will take place as part of energy services packages of utilities to large end-users. A different opinion is put forward by a
respondent who, with reference to the Danish situation, remarks that
with proper public service obligations for utilities cogeneration does not
necessarily have to become a niche option.
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Hypothesis 3. 'Unbundling prior to introduction of competition
could particularly stimulate cogeneration development.'
Explanation: The 1990 unbundling of generation and distribution utilities in the
Netherlands took place prior to the formal introduction
generation or supply. Access of third-parties

of competition

in

to the power market at that

moment was legally restricted, and generation capacity to be owned by distributors limited to plants of 25 MW. Only the size of cogeneration plants used
by industry was not restricted. Hence, in the absence of third-parties and with
their own generation capacity limited to small plants, the only option available
to the newly unbundled distributors looking for structural access to power
plants independent from the large-scale electricity generators and larger than
25 MW was setting up cogeneration joint-ventures with industry.

Table 9.5 Opinions of Respondents, Hypothesis 3
agree

agree

completely
Interviews NL

Internat, panel

0

I

agree nor

disagree

disagree
7

6

5

3

disagree

total

completely
2

0

14

0

0

10

Many interviewees agree conditionally to this hypothesis, stating
that this holds very specifically for the Dutch situation, and cannot be
generalised without further clarification. Other factors in their opinion
might be important as well, or even more important.
One non-Dutch respondent regards unbundling as a key organisational change, because it allows new companies to enter the electricity
sector, and competition among companies can boost the construction of
new power plants. Another person refers to the situation in Germany,
where unbundled utilities ('Stadtwerke') have been major drivers for
district-heating cogeneration. In this respondent's view, unbundling can
particularly stimulate local utilities to engage in cogeneration and district
heating. A third interviewee notices that unbundling prior to introduction of competition contributes to a larger investment safety, which in
turn could stimulate cogeneration development. On the other hand, it is
mentioned that in Denmark cogeneration development has been stimulated 'prior to anyone hearing about unbundling or competition'.
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Hypothesis 4. 'District heating cogeneration is not likely to
prosper in a liberalised situation without additional Governmental support.'
Explanation: In neither the United Kingdom nor the Netherlands, an increase
in distria heating development initiated by utilities could be observed after the
organisational changes. The distria heating development that took place is
mostly financially supported by Government In Denmark and Germany, a
proteaed position for distria heating was claimed and obtained in legislation
preparing for liberalisation. A similar exception to protea distria heating was
recently made in Dutch liberalisation legislation.
Table 9.6 Opinions of Respondents, Hypothesis 4

Interviews NL
Internat panel

agree
agree agree nor disagree disagree total
completely
disagree
completely
5
6
I
I
0
\3~
2
7
I
0
0
10

This hypothesis is positively received by most interviewees. At the
existing price levels, they do not expect a further development of district
heating without support. Main reason are the high initial investment
costs for infrastructure networks needed. Profits of district heating
plants are only to be obtained in the long run, whereas in a liberalised
situation short-term profits and uncertainty reducing options increasingly
become important. Stricter environmental standards for housing insulation also potentially conflict with district heating profitability. On the
other hand, one respondent points to the lighter regulation of the heat
market as compared to the electricity and gas market in the Netherlands, which could be an incentive for utilities to use heat supply as a
'foot in the door' to increase other market shares.
The reaction of the international respondents is similar to that of
the Dutch panel. One person further states that in a market without
very significant energy taxes to compensate for the negative environmental externalities of power generation district heating will not
prosper. Another respondent marks that in the long run, if existing
overcapacities have vanished and energy prices are much higher than
today, district heating might have a chance.
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Question (S.) W h a t other factors do you consider important
for the development of cogeneration?
Respondents are asked to mention and motivate any economic, social, technical or other factors that they consider important for the development of
cogeneration.
The opinion of the majority of the respondents is that cogeneration development is determined particularly by its price relative to other
options. Views about what factors determine this price, however, are
subject to considerable variation. Whereas some regard autonomous
technological development and Governmental policy measures as crucial,
others mention the fuel- and electricity prices, pay-back tariffs for electricity delivered to the grid, and prices for stand-by and top-up
electricity. A fair access to the grid and benefits for non- or partial use of
grid are also important according to several interviewees, and dominance
of a limited number of players in a new market structure should be
avoided.
Further policy support could consist of premium prices and
preferential grid access for energy efficient power plants, as well as
taxes on heat loss. Synchronisation of heat and electricity demand by
further development of heat pumps and electricity- and heat storage
systems could also provide benefits for cogeneration. However, some
respondents claim that policy support should be conditional to its environmental benefits relative to other 'green' options, such as renewables
and heat pumps.
Further factors regarded important by the international forum - in
addition to those mentioned by the Dutch panel - are heterogeneous as
well: no overcapacity in electricity production, increased user awareness
of cogeneration as a successful option and improving long-term planning
security for district-heating are mentioned. The relatively easy installation and operation of cogeneration plants is furthermore regarded as
one of the factors explaining its success so far.
A point of concern expressed by one respondent is that the use of
district heat from cogeneration - large as well as small - in the Danish
situation has in effect blocked further efforts to reduce energy demand
in that country. Hence, in his opinion, 'from an environmental point of
view cogeneration is not only a blessing'.
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Hypothesis 6. 'In a liberalised situation, various regulatory support systems for wind energy and renewables can be maintained.'
Explanation: In the United Kingdom, main elements of the regulatory support
system set up by policy makers are the non-fossil fuel levy charged to captive
end-users and the competitive bidding for the renewable energy funds generated in this. way. In the Netherlands, important

elements are the 'MAP-levy'

and the recent 'green label' system. In Germany and Denmark, a key element
is the fixed remuneration paid to wind turbine investors feeding electricity into
the grid. The variation in these systems was not reduced by the liberalisation
process in the four countries.

Table 9.7 Opinions of Respondents, Hypothesis 6
agree

agree

completely
Interviews NL

Internat, panel

6

2

agree nor

disagree

disagree
7

6

0

2

1

disagree

total

completely

0

0

0

15

9

The level of agreement of Dutch and international respondents to
this hypothesis is high, although some interviewees are sceptic about
systems with a fixed pay-back tariff such as employed in Germany and
Denmark. Systems need to be 'market conform' according to some,
meaning that they should not interfere with competition in the electricity
sector. Two persons disagreeing with the statement notice that not all
systems are equally market conform, and that any regulatory support
system should be directed at being abolished as soon as a technology has
proven to be competitive to other options.
One international respondent sees the statement within the larger
context of the clash of two 'drivers': On one hand, deregulation and
competition lead to higher costs of capital and discount rates, and as a
result less weight on the future. On the other hand, sustainable development would mean giving more weight to the future and thus lower
discount rates. Policy therefore must 'square a circle'.
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Hypothesis 7. 'Wind energy development is dependent on a regulatory support system rather than on the liberalisation process.'
Explanation: In all four countries examined, a regulatory support system for
wind energy is in operation which involves Governmental^

induced financial

support either specifically for wind energy or for renewables in general. In the
UK, this system operates parallel to a fully competitive electricity generation
and a largely liberalised supply. In Germany, the existing system is also largely
maintained after the April 1998 liberalisation. In the Netherlands and Denmark, the support systems are in operation within partly liberalised electricity
sectors as well.

Table 9.8 Opinions of Respondents, Hypothesis 7
agree

agree

completely

agree nor

disagree

disagree

disagree

total

completely

Interviews NL

5

6

I

2

0

14

Internat panel

2

6

I

0

0

9

Many respondents agree to this statement as long as wind is more
expensive than other options available. Although cost price of wind
energy production has substantially decreased over the years as a result
of technological development, liberalisation may contribute to lower
prices for the alternatives as well - and thus exert a negative influence on
wind energy development.
In one respondent's view, it is not a question of either policy support or liberalisation, as liberalisation can be used deliberately as an
instrument to support wind energy development. However, another
respondent considers that 'at the moment everybody is only concerned
about liberalisation, and much less about how that could be reconciled
with renewable energy development'.
An international respondent marks that 'in the English situation,
some generators and developers are now building wind farms outside
the NFFO process, which shows that industry now believe that it is
financially possible to develop wind farms without regulatory support in a
liberalised market'. It is also noticed, by another person, that 'support
should stimulate technological and organisational improvement that
makes it superfluous, which is better taken care of in the British than in
the German system'.
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Hypothesis 8. 'Voluntary 'green electricity schemes' cannot replace regulatory support for wind energy and other renewables
yet.'
Explanation: Green electricity schemes, in which end-users voluntarily pay a
surcharge on their electricity bill in order to support the development of renewables, now operate in the Netherlands, the United Kingdom and Germany.
These schemes are set up by utilities or third-parties, and could be regarded as
a 'market based' instrument to support renewables, including wind energy. In
Denmark, green electricity schemes are in discussion. However, involvement in
the schemes operated by utilities was at best I % of the total number of customers in /997. The share of these schemes in total supply was on average
far less than one percent.

Table 9.9 Opinions of Respondents, Hypothesis 8
agree

agree

completely

agree nor

disagree

disagree

disagree
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completely

Interviews NL

5

7

0
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0
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I
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0

I

0
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Whereas the majority of the respondents agrees that the present
level of support for renewables created by voluntary green electricity
schemes is low, the opinions about future prospects vary: some interviewees expect the contribution of green electricity schemes in future to
be limited to at maximum I to 2% of total electricity supply, others say
that 5 to 10% might be feasible. Several respondents remark that in the
Netherlands the green electricity schemes are in fact supported by
regulation, as for green electricity no energy tax has to be paid.
It is suggested to expand the green electricity schemes to all
energy forms: by obligatory labelling of all primary-energy sources,
customers could decide what kind of primary-energy they want to buy.
On the other hand, it is argued that having to pay extra for a product
which is not different in practical value to a customer would be a
paradox. In this view, collective arrangements to stimulate renewables
would be preferable since society as a whole benefits from renewable
energy.
Answers of the international panel to this statement vary between
'green electricity schemes are still a new mechanism and will continue to
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be minor compared to other options' on one hand, and 'case studies of
green electricity schemes show promise' on the other hand. One
respondent remarks that customers in Germany sometimes doubt if
their voluntary rates are serving the right purpose, and that voluntary
schemes might become more attractive to companies in particular if the
right marketing instruments are employed.
9. 'Systems with a fixed remuneration for wind turbine investors so far are more effective in stimulating wind energy development than systems without such a fixed remuneration.'
Explanation: The wind energy growth rates in Denmark and particularly Germany in recent years have by far exceeded those in the United Kingdom and
the Netherlands. In Denmark and Germany, the remuneration paid to wind
turbine investors for feeding electricity into the grid is legally set to a certain
percentage of the end-user price for electricity. The remuneration in the other
two countries is negotiated between utilities and investors (Netherlands) or the
result of a competitive bidding process for available funds (United Kingdom).
So far, the German and Danish approach has resulted in a higher remuneration than in the Netherlands and the United Kingdom. It has also provided a
long-term investment security to investors in wind energy.
Table 9.10 Opinions of Respondents, Hypothesis 9

Interviews NL
Internat panel

agree
agree agree nor disagree disagree total
completely
disagree
completely
I
7
4
2
0
14
3
2
4
0
0
9

Many respondents neither agree nor disagree to this hypothesis.
Main concerns expressed are if a system with a fixed pay-back tariff
could be continued in a liberalised market, and who in that case should
be responsible for paying that remuneration. Investment security, which
is regarded very important by almost all interviewees, could also be
provided by other systems of support. Moreover, the system might be
effective, but is not considered efficient from an economic point of view.
Furthermore, it is mentioned that the European Union appears opposed
to continuation of such a system in future.
In the perception of one international respondent, the initial
response might be faster in systems with a fixed pay-back tariff, but such
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systems would encourage 'gold plating' of investments and not provide
pressure for further cost-reducing innovation. The British system, on the
other hand, would also provide investment security and, in addition,
result in a fast reduction of subsidies for wind energy over time.
Question (10.) W h a t other factors do you consider important
for the development of wind energy?
Respondents are asked to mention and motivate any economic, social, technical or other factors that they consider important for the development of wind
energy.
Almost all respondents see availability of locations and further
technological development as crucial factors for wind power in the
future. Increasing public support for wind energy and removing bureaucratic obstacles are seen as important means to solve the existing siting
problems. One person calls for a top-down policy approach in assignment of suitable locations for wind energy similar to the one employed
in other large-scale infrastructure projects in the Netherlands.
Fair conditions for grid connection are also mentioned by the
international panel as important to wind energy development. In
particular, grid connection and pay-back tariffs for electricity fed into the
grid are mentioned. Local approval of projects is seen as essential by one
respondent. Appropriate siting of wind farms in order to reduce avian
mortality and adverse effects to the landscape would furthermore be
required.
Some persons suggest that off-shore development should be
stimulated. Growing evidence of success of wind energy in operation,
more maturity in the wind energy supply industry, learning by Governments and local authorities and the introduction of renewable portfolio
standards are mentioned as other factors that could contribute to wind
energy development.
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Demand-Side Management
Hypothesis 11. 'Demand-Side Management activities of utilities
are dependent on the regulatory support system set up rather
than on the liberalisation process.'
Explanation: In all four countries examined, utilities are presently involved in
demand-side management

activities. These activities are either

prescribed (United Kingdom, Denmark),

regulatory

or based on a covenant between

utilities and Government (Netherlands and Germany). Activities are financed
directly by levies (United Kingdom, Netherlands, Germany) or indirectly through
end-user prices (Denmark). The support systems in the Netherlands and the
United Kingdom are set up for unbundled, and in future fully competitive
electricity sectors. In Germany, the existing support system was maintained
after the introduction of competition in April 1998.

Table 9.11 Opinions of Respondents, Hypothesis 11
agree

agree

completely

agree nor

disagree

disagree

disagree

total

completely

Interviews NL

2

5

4

3

Internat, panel

2

5

2

0

1 1 5

0

9

Many respondents argue that energy efficiency activities that are
commercially viable should be distinguished from activities which need to
be supported by policy measures in order to be implemented. In a liberalised situation, commercial energy efficiency would become more
important to utilities. Various kinds of companies would develop in this
case, some concentrating on low prices, others on billing and trade,
installation or on value added services such as energy efficiency. The
focus of energy efficiency activities in a liberalised situation is considered
to shift from households to business clients for two reasons: savings to
be obtained in this customer segment often are presumed to be larger,
and binding of this category of customers is of more interest to utilities.
One respondent argues that technical and behavioural demandside management should be distinguished. For the former, liberalisation
as well as policy support would play a role whereas to the latter only
policy support would be important.
Various interviewees suggest that after liberalisation additional
regulatory support remains necessary on top of commercial energy
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efficiency activities in order to achieve a level of activities that is
considered desirable from a societal point of view, not in the least
because other organisational impediments to energy efficiency remain.
For example, as one respondent notices, a hurdle to insulation investments which will not be influenced by liberalisation is the separation
between owners as energy efficiency investors on one hand, and tenants
- which are the persons who benefit from these investments - on the
other hand.
Several Dutch respondents are disappointed about the results of
the existing 'MAP system' in the Netherlands. One interviewee calls
them 'mere window-dressing', whereas another one notes that the
distribution of energy efficient lamps is the only real success of the MAP
system. In industry, in this person's view, apart from cogeneration hardly
any energy efficiency is realised. A third respondent argues that the
system is ineffective since distribution utilities, as the key party collecting
the funds, are also responsible for implementation of projects. The
English system, with an independent Energy Saving Trust, would be far
preferable from an organisational point of view.
It is the expectation of some respondents that the MAP system
could not be maintained in a future liberalised situation. Rather, levies on
fuels and transport as well as tenders and perhaps tradable emission
rights would be appropriate instruments to be employed.
The international respondents are rather sceptical about the
present levels of demand-side management and energy efficiency
activities. The policy of leaving demand-side management activities to
utilities is called 'one big mistake, with only small results' by one person.
Another respondent has 'yet to see that distribution companies see it as
their goal to sell less, in spite of what you hear about being energy
service providers rather than kWh suppliers'. A further person supports
the hypothesis, 'based on the data presented and the U.S. experience in
which demand-side management dropped dramatically with upcoming
competition'.
Other respondents are more optimistic. 'In the current situation, I
agree to the statement' says one person 'but, one day, marketing of
energy efficiency and demand-side management may become attractive
(i.e. profitable)'. Another view expressed is that the most effective
demand-side management seems to be done by the commercial and
industrial customers themselves.
It is also noticed that in a retail market, demand-side management
can be blocked by free-riding customers that first get conservation
services from one utility for a low price, and then buy their energy at
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another supplier. Furthermore, the difficulty of measuring the performance of demand-side management activities is pointed to by one
respondent, 'even when one considers just one single end-use activity
and can build upon an extensive database'.
Hypothesis 12. 'Integrated Resource Planning as an instrument
to stimulate demand-side management is not likely to be fit for
a liberalised situation.'
Explanation: In Denmark, demand-side management activities of utilities are
carried out based on a legislatively prescribed integrated resource planning
process. In this process, utilities have to systematically evaluate how they want
to react to projected demand growth: either by building new power plants, or
by stimulating energy conservation and improving end-user energy efficiency.
This integrated resource planning process is carried out by the two grid operating organisations, based on detailed information provided by the generation
and distribution utilities in their area. A close co-operation which resembles the
practical vertical integration in Denmark is required for the exchange of these
often commercially viable data.
Table 9.12 Opinions of Respondents, Hypothesis 12

Interviews NL
Internat, panel

agree
agree agree nor disagree disagree total
completely
disagree
completely
2
10
0
2
0
14
I
5
I
2
0
9

Almost all respondents consider that integrated resource planning
on a national level is not compatible with a competitive situation. 'Integrated resource planning is linked to openness of prices and costs which
conflicts with liberalisation', as one international respondent remarks.
Some interviewees however hold that integrated resource planning in a
liberalised market can work at the level of individual companies, particularly if those companies are vertically (e.g., electricity generation,
distribution and supply) or horizontally (e.g., gas and electricity distribution) integrated. A transmission company would, from its monopoly
position, furthermore be able to continue some aspects of national
planning.
One respondent points to the new system currently built up in
Denmark, in which an independent Electricity Saving Trust has a central
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role in integrated resource planning and demand-side management.
Various parties can bid for funds collected by this Trust. The respondent
doubts however if utilities should be allowed to bid into the system,
considering their conflicting interests. As a minimum, in this person's
view, they should form separate and independent units for energy efficiency activities if they want to bid.
Another position is taken by a respondent who believes that, if
liberalisation involves full unbundling, integrated resource planning can be
done by the distribution companies. They should balance conservation
activities, local generation (mainly renewables) or power purchases from
the grid: 'Integrated resource planning in the past has been used often to
sell central power stations to the public opinion. Limiting integrated
resource planning to the distribution utilities will deliver better quality
IRP than the current practice of integrated resource planning dominated
by suppliers' interests in vertically integrated companies'.
Hypothesis

13. 'Commercial demand-side management and

energy efficiency activities are not likely to be able to replace
regulatory supported demand-side management activities in
the near future.'
Explanation: Apart from the demand-side management

activities of utilities

which are financed by levies and either regulatory prescribed or based on a
covenant, there are also energy efficiency activities of utilities and third-parties
(engineering firms, energy service companies etc.) which are offered on a
commercial basis to customers. Evaluations in the Netherlands and the United
Kingdom show that the level of these activities is very low. Interviews carried
out in Denmark and Germany suggest a similar situation in these countries. If
prices do drop after the introduction of competition, the role of commercial
energy efficiency could be expected to be further weakened.

Table 9.13 Opinions of Respondents, Hypothesis 13
agree

agree

completely
Interviews NL

5

Internat, panel

1

160

5
1

agree nor

disagree

disagree

disagree

total

completely

I

I

I

13

I

4

0

9
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The majority of Dutch interviewees agrees to the statement; a
clear regulation for demand-side management would be needed in the
near future, as the level of activities that would be develop by a 'demand
pull' in a liberalised market would be insufficient. One respondent mentions that if small enterprises were legally obliged to take all energy
efficiency measures with a pay-back time of three to five years, the
development of energy service companies would be stimulated.
In contrast to the opinions of the Dutch interviewees, many
respondents from the international panel disagree to the hypothesis.
Several persons believe that this holds for the short-term only, whereas
on the long run commercial energy efficiency activities might take over
the present role of policy induced demand-side management. It is
expected by one respondent that on the long run prices will converge
and therefore demand-side management will become an important
option for differentiating suppliers.
Another person adds that 'whatever market structures or regulatory rules are in place, if not firmly supported by a price mechanism (i.e.
taxes) they will remain ineffective and inefficient for realising energy
conservation targets'. The electricity supply industry is furthermore not
considered 'the only source of enlightenment' by a third respondent,
since 'much energy efficiency initiative comes from elsewhere, like lighting and domestic appliance manufacturers, labelling schemes and
pressure for greener and cleaner products by consumers'.
Question (14.) W h a t other factors do you consider important
for the development of demand-side management?
Respondents are asked to mention and motivate any economic, social, technical or other factors that they consider important for the development of
demand-side management.
Energy prices and customer demands are mentioned most often by
the Dutch respondents as factors important for a further development
of demand-side management in a future liberalised situation. Other
factors reported are fine-tuned policy support and technological development, particularly by setting efficiency standards for equipment.
One international respondent calls specifically for a wires charge,
another for 'full unbundling, training and professionalisation of commercial demand-side management personnel and energy prices that reflect
the true and full costs of energy'. Founding an energy saving trust and
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setting standards of performance to electricity suppliers is regarded
important by a third respondent. It is furthermore marked that 'it is
essential to recognise that demand-side management is not a matter of
technological improvements only, but also of improving the lifestyles and
economic systems in more energy efficient directions. Hence, demandside management should rank far above the supply options, and be
integrated with the national economic-, labour-, education- and other
policies.'

Discussion
Various interesting points emerge from the evaluation interviews
and questionnaire. In general, the agreement level is relatively high: 64%
of the respondents 'agree' or 'agree completely', compared to 10%
'disagree' or 'disagree completely' (Table 9.14). Hence, the empirically
derived hypotheses on energy conservation- and liberalisation developments are for the predominant part supported by the expert panel.
Table 9.14 Overview of Evaluation Results (% out of 24 Respondents)
Hypo-

agree 1 agree

neither agree

disagree 1 dis-

thesis

completely

nor disagree

agree completely

1.
2.
3.
4.

52
33
58
87
57

20
54
34
9
29

28
13
8
4
14

6.
7.
8.
9.

88
83
87
57
78

4
8
0
34
12

8
9
13
9
10

II.
12.
13.

DSM total

58
78
64
67

25
5
9
13

17
17
27
20

All cases total

64

26

10

CHP

CHP total
Wind

Wind total

DSM
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Differences between the Dutch and international experts generally
are low: only for three out of eleven hypotheses the difference in
agreement exceeds 30%, whereas for 5 hypotheses this difference is
below 10% (Table 9.15). This can be interpreted as support for a more
general applicability of most of the hypotheses, beyond a specific national
context.
Table 9.15 Agreement and Disagreement by Dutch and International
Respondents (% out of 14 and 10 respondents respectively)
Hypothesis

agree I agree comp.

disagree I disagree comp.

NL

Int

NL

Int

~CHP

1.
2.
3.
4.

36
23
50
85

73
45
70
90

29
8
14
8

28
18
0
0

Wind

6.
7.
8.
9.

86
79
86
57

88
88
88
55

13
14
14
14

0
0
II
0

DSM

II.
12.
13.

47
86
77

78
67
44

27
14
15

0
22
44

Note: 'NL' refers to the interviews with experts in the Netherlands, 'Int' are the nonDutch respondents that answered to the questionnaire
Cogeneration

The following observations are important for the discussion of the
evaluation results in the cogeneration case:
•
The hypotheses on the relationship between cogeneration development and liberalisation show the lowest overall level of
agreement compared to the other cases (57%);
•
A particularly high disagreement level is found at hypothesis I
('unbundling and further liberalisation', 28%), whereas the level of
uncertainty is relatively high for hypothesis 2 ('simultaneous unbundling and competition', 54%) and 3 ('unbundling prior to
competition', 34%). Most respondents, on the other hand, agree
with hypothesis 4 ('district-heating', 87%);

163

CHAPTER 9

•

Far more international- than Dutch respondents agree to hypothesis I (73 respectively 36%).
From the results it can be concluded that many respondents are
not sure about the importance of unbundling in stimulating cogeneration
development. Although they generally acknowledge that unbundling of
generation and distribution companies has played a role in stimulating
cogeneration in the Netherlands, it is questioned if the specific Dutch
context can be generalised.
The respondents furthermore point to a large number of other
factors which, apart from unbundling, have played a role in stimulating
cogeneration in the four countries examined. These factors generally
coincide with empirically found underlying factors for developments
which are described in Chapters 3 to 8.
In contrast to the opinion of the Dutch interviewees, most international respondents think that unbundling and further liberalisation
indeed could stimulate cogeneration development. A possible explanation for the generally more affirmative views of the international
respondents to this hypothesis could be that their agreement is generally
subject to several conditions, such as fair access to the grid and just
prices for use of the wires system. If these conditions were not fulfilled
however, their overall level of agreement would have to be considered
much lower - and closer to the Dutch level.
As to the influence of further liberalisation on cogeneration development, the answers of the respondents point to various important
matters:
Heat demand, and the degree to which this demand is already supplied by cogeneration plants, is seen as an important limiting factor to
further development. In the Netherlands, the recent boom in industrial
cogeneration has limited the number of further sites where heat demand
would allow for new projects. In Denmark, with the completion of the
conversion of existing heat-only district-h eating plants, options for further expansion are also decreasing.
The price of cogeneration relative to other options available to
investors is also regarded as a very important determinative factor for
further cogeneration development in a liberalised situation. Particularly
technological development, electricity and gas price developments, fair
grid access and fair prices for grid-based services are mentioned here.
The latter include costs of stand-by and top-up power as well as payback tariffs for surplus electricity delivered to the grid.
The further development of cogeneration linked to district-heating
is seen to be dependent on Governmental support by a large majority of
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respondents. Main reason for this are the large initial investment costs
required to construct networks. In a market situation, with uncertainty
about the number of customers and level of demand no such large
voluntary investments could be expected. Some respondents suggest
that further support could consist of premium prices, preferential grid
access or taxes on heat loss. Others hold that this support should be
made dependent on an assessment of the benefits of cogeneration compared to other environmental options available.
Finally, opinions about the future of industrial and small-scale cogeneration are mixed. Whereas some respondents support the
hypothesis that these applications are more likely to become 'niche'rather than 'dominant' options in electricity generation in a fully
liberalised situation, others have higher expectations for the future.
Wind Energy
In the evaluation results of the wind energy case, the following features are important:
•
Compared to the other two case studies, overall agreement to the
wind energy hypotheses is very high (78%);
•
The lowest agreement is found at hypothesis 9 ('effectiveness of
fixed remuneration': 57%);
•
The overall pattern of answers of Dutch and international respondents is very similar.
There is a large degree of consensus between Dutch as well as
international respondents about factors important for further wind
energy development, as well as about the relationship between wind
energy development and electricity sector liberalisation.
Most respondents think that wind energy development in a liberalised electricity sector will remain dependent on Governmental support
provided. They consider that the detailed regulation of this support
could vary, but are rather sceptic about support systems based on a
fixed price paid for all electricity fed into the grid.
Although it is generally acknowledged that the latter kind of
systems has been very effective in stimulating wind energy in the past, it
is questioned if they are efficient from an economic point of view: a
fixed-price system would not differentiate between more and less efficient locations, and would not provide pressure for further costreducing innovation. Neither is it clear to the respondents who in a
completely liberalised situation would have to pay the fixed price, as
utilities could no longer be obliged to accommodate all electricity
produced.
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An influence of electricity sector liberalisation on wind energy
development suggested by the respondents could be that prices for
electricity from conventional, non-renewable primary-energy sources are
expected to decrease. This could negatively affect the economics of wind
energy.
The rise of green electricity schemes, in which end-users
voluntarily pay an additional amount on top of their electricity bill to
stimulate renewables' development, can be seen in a liberalisation context as well. In some cases, these schemes are additionally supported by
regulation. In the Netherlands for instance, green electricity schemes are
supported by an exemption from the energy tax.
Generally, respondents do not expect that green electricity
schemes alone will be able to replace the other regulatory support
systems (fixed-price, green label, competitive bidding). Nevertheless,
they are seen to hold promises for expansion in the future: in the long
run, respondents consider a I to 10% share of green electricity schemes
in total electricity demand feasible.
However, it is also remarked that the concept of green electricity
schemes stands in contrast to the 'polluter-pays-principle' of environmental policy: persons who contribute to mitigating adverse
environmental effects in this case have to pay extra, whereas society as a
whole benefits. In this perspective, people who buy cheaper 'grey' electricity are seen as free riders, who use the fact that the adverse
environmental effects of fossil and nuclear electricity generation are not
incorporated in the prices. To increase customer awareness of environmental effects of electricity generation, it is therefore suggested by one
respondent to label all electricity generated with a 'primary-energy tag'
denoting the origin of the electricity bought.
Finally, the siting problem of wind turbines is recognised by almost
all respondents as a non-liberalisation related limiting factor to further
wind energy development. Improving support on a local level, removing
bureaucratic obstacles to siting as well as development of off-shore
locations are seen as key options which could contribute to overcome
this impediment.
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Demand-Side Management
The following features are important for the discussion of the
evaluation results in the demand-side management case:
•
The overall level of agreement in the demand-side management
case is intermediate compared to the other two cases (67%), but
the level of disagreement is high (20%);
•
The level of agreement to hypothesis I I is relatively low ('regulatory support more important than liberalisation', 58%), the level of
disagreement to hypothesis 13 is particularly high ('commercial
demand-side management', 27%);
•
Far more international than Dutch respondents agree to hypothesis 11 (78 respectively 47%), whereas far more Dutch than
international respondents agree to hypothesis 13 (77 respectively
44%).
Most respondents agree to the hypothesis that at present most
demand-side management measures are the result of Govemmentally
induced policies rather than commercial interests of utilities. Nevertheless, in a liberalised situation the interest of utilities and other parties in
commercial energy efficiency is anticipated to increase. Various kinds of
companies are believed to develop, some concentrating on low prices,
others on billing, trade, installations or on value added services such as
energy efficiency.
Respondents expect that the main part of energy efficiency
services will be provided to large customers such as business and
industry. It is argued that energy efficiency services could be an instrument to bind these important customers and savings to be obtained here
would be larger than for small-scale customers like households.
However, most respondents consider that the level of commercial
energy efficiency activities in a future liberalised market will not be
sufficient to replace regulatory supported demand-side management. As
other organisational impediments to energy efficiency remain, and the
interest of end-users in energy efficiency is expected to decrease if
prices drop in a liberalised electricity sector, many respondents still
consider Governmental support necessary to obtain a level of activities
sufficient in the light of energy conservation and emission reduction
targets set.
Considering the way in which such regulatory support would have
to be organised in a liberalised sector, some respondents mention that
an 'energy efficiency levy' should be charged on top of transmission
tariffs. Partly as a reaction to the present level of activities by utilities,
which is considered disappointing by some, it is suggested to let an
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independent 'Energy Saving Trust' organise a competitive bidding procedure for the funds generated. In this way, commercial energy service
companies and other parties could compete on an equal level to utilities
for carrying out energy efficiency projects.
A large majority of respondents considers organising demand-side
management via integrated resource planning on a national level in conflict with a competitive situation. Nevertheless, it is expected by some
that integrated resource planning could work on the level of individual
companies in a liberalised market. Horizontal integration of companies,
for instance integration of electricity- with gas distribution, would increase the number of options available to companies. Also, some aspects
of national planning could be continued by the organisations responsible
for the transmission grid.
A final interesting point in the evaluation of the demand-side
management case are the answers of Dutch respondents to hypotheses
11 and 13. They are on one hand far more than the international respondents opposed to the observation that 'demand-side management
activities of utilities are more dependent on regulatory support than on
the liberalisation process' (hypothesis I I ) , on the other hand far less
convinced that commercial energy efficiency activities could replace
regulatory support in the near future (hypothesis 13).
Hence, despite an apparent scepticism about the existing regulatory support system expressed in hypothesis 11, confidence of the
Dutch respondents in commercial energy efficiency activities to be
developed in a liberalised situation is also low. The results therefore
could be interpreted as an implicit call for a more efficient system of regulatory support for demand-side management activities in the Netherlands.
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10. Conclusions

What lessons can be learned from the research presented in this
dissertation? In the final chapter, it will be tried to integrate the empirical
research results outlined in Chapter 3 to 8 with the evaluation by the
expert panel presented in Chapter 9. First the research method will be
assessed and recommendations for further research will be given.
In the subsequent section general lessons learned from the individual case studies will be discussed. Main empirically found underlying
factors for cogeneration, wind energy and demand-side management
development will be summarised and, based on the evaluation of hypotheses in the previous chapter, effects of liberalisation will be outlined.
Finally, we will return to the initial and fundamental research question posed at the outset of this thesis: if, and how energy conservation
and electricity sector liberalisation can be reconciled.

Method
Lessons Learned

It would lead too far to discuss all practical problems encountered
during the research project. They include matters as diverse as having to
refine the research method whilst collecting empirical information,
limitations to elaboration and detail of case studies posed by presenting
the research in separate research papers and having to 'shoot' at the
moving target of electricity sector structures. Attention therefore will
focus on some more fundamental issues apparent from hindsight.
In general, the research method developed worked satisfactorily in
terms of research targets set. It turned out to be both consistent enough
to assure that research results of the individual empirical case studies
could be compared, and flexible enough to be adapted where considered
necessary. In particular, the understanding of the concept 'liberalisation'
was improved during the project as a result of increasing information
that became available whilst conducting research. In the course of the
project, it was realised that changes in electricity sector structures as a
result of the liberalisation process, rather than the structures themselves, could provide the means to understand effects of the organisation
of electricity sectors on energy conservation. Hence, in the course of the
project attention gradually shifted from a more static interpretation,
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which put the internal and external dynamics of sector structures central, to a more dynamic viewpoint in which unbundling, introduction of
competition and privatisation as structural changes were focused on.
Apart from the limitations of the project already mentioned in the
methodology chapter (Chapter 2), which refer in particular to external
validity of conclusions from individual case studies, one particular shortcoming of the project in light of the research targets set needs to be
discussed here: research did not reveal a clear picture of the role of
privatisation.
Reasons for this are to be found particularly in the selection of
countries in which case studies were carried out. Despite care taken to
select countries with different electricity sector structures regarding
vertical structure, market structure and ownership of utilities, in none of
the four countries in the time-span examined privatisation was carried
through separate from unbundling or introduction of competition. As a
result, possible effects of privatisation in practice remained blurred.
The Future: Recommendations for Further Research
Further research could broadly develop along two lines: although
this dissertation has shed light on some important issues, the normative
question 'what would be an optimal structure of the electricity sector in
the future?' still is far from solved. Furthermore, still much analytical
research remains to be done to improve understanding of electricity
sector structures and their effects on energy conservation.
In this thesis, it has been normatively assumed that demand-side
management, wind energy- and cogeneration would be useful elements
of a future 'optimal' electricity sector structure. This assumption was
based on the perception that these three options at this moment appear
promising and distinctively different ways to contribute to energy conservation in the wider context of reducing greenhouse gas emissions.
However, this focus for research purposes should not be misinterpreted to mean that 'all future policy and regulatory efforts have to
be directed at stimulating these three options only'. Obviously, many
other options - for example solar energy, heat pumps, biomass and fuel
cells - have to be taken into account as well when considering future
electricity sector structures. The fundamental underlying issue for
further normative research therefore is what criteria should be used as a
guideline for establishing an optimal electricity sector structure, keeping
in mind that what is considered 'optimal' at a certain point in time might
already be outdated one decade later and that a co-existence of more
than one 'optimal' solution might very well be possible.
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An important option for further analytical research relating to this
dissertation is to make a more detailed categorisation of electricity
sector structures, ways of implementation of the liberalisation process
and environmental policy options employed in different stages of that
process.
Improving the quality of data and data collection methods, would
be another possible research field. Particular attention here would have
to be paid to ways of monitoring progress in terms of attaining environmental policy targets set. An expansion of research to the energy sector
as a whole would also be useful in this respect, taking into account that
an increased use of electricity can be beneficial from an environmental
point of view as well, on the condition that this is compensated by a
more than equivalent reduced use of other energy forms.

The Case Studies
As main lessons learned from the research project, in this section
underlying factors for cogeneration, wind energy and demand-side management development, as well as effects of liberalisation found are
summarised.
Cogeneration
The main incentives found to determine attractiveness of cogeneration to investors can be put into four main categories (Table 10.1):
existence of infrastructural networks and domestic resources; technological development; rise of gas as a primary-energy source; and environmental policies of Governments.
Options for cogeneration development in a country are determined in the first place by the existing infrastructure and resources.
Particularly the existence of district-heating and gas-supply networks, the
overall heat-demand structure, as well as the availability of domestic gas
reserves are found to be important determinants for future cogeneration
development.
Technological development also plays a role in cogeneration development. This showed for example in the rise of so-called 'combinedcycle turbines' as a new technology for cogeneration in recent years, but
also in the ever decreasing scales of cogeneration applications. Cogeneration used to be predominantly a large-scale technology in which heat
via networks was supplied to districts and even whole towns. At present
tailor-made installations for hospitals, greenhouses, apartment buildings
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and offices are available, and even smaller applications f o r individual
dwellings are in a pilot phase.
T a b l e 10.1 Underlying Factors Cogeneration Development
Incentives
•

Existing Infrastructure and Resources
- Heat Demand Structure
- District-Heating and Gas Networks
- Gas as a Domestic Primary Energy Source

•

Technological Development
- New Technologies (e.g. 'Combined-Cycle Gas Turbines')
- Decreasing Scales of Cogeneration Plants

•

The Rise of Gas
- Decreasing World-Market Prices
- Direct Policy Support for Domestic Gas
- Gas Sector Liberalisation
- Low (C0 2 , S0 2 ) Emissions

•

Environmental Policies of Governments
- Direct Financial Support for Cogeneration
(investment subsidies, tax reductions, favourable loans)
- Cogeneration as a Means to Attain C 0 2 Targets set to Utilities
and End-users
- Installation of Independent Organisations as 'CHP Brokers'

Disincentives
•

Environmental Policies of Governments
- Reduced Heat Demand due to Stricter Energy Efficiency and
Insulation Standards

•

Sector Regulation
- Limited Grid Access and Countervailing Power of Existing
Utilities

The rise of gas as a primary-energy source is another factor found
t o contribute t o cogeneration development. Its substantially reduced
price relative t o o t h e r primary-energy sources in recent years as well as
its low C 0 2 and S 0 2 emissions substantially contributed t o appeal of
cogeneration t o investors. Since gas prices are t o a considerable extent
linked t o the price of petroleum, l o w gas prices are in particular the
result of relaxation of the OPEC petroleum-price controls in the mid-

172

CONCLUSIONS

eighties. More domestic factors like gas-sector liberalisation in the
United Kingdom and politically determined prices for cogeneration
applications in the Netherlands also have played a role here.
Direct support for cogeneration in the light of environmental policies of Governments also contributed to cogeneration development.
Direct financial support was provided by way of investment subsidies, tax
reductions and favourable loans. Furthermore, cogeneration was agreed
to be a means to attain C 0 2 targets of utilities and industrial end-users,
and organisations were installed with the specific target to stimulate
cogeneration by acting as a broker between utilities and end-users for
cogeneration projects.
Environmental policies of Governments on the other hand also
provided barriers to construction of new cogeneration capacity: Stricter
energy efficiency targets for industry and insulation standards for
dwellings contributed to a reduction of heat demand in recent years.
Although from an environmental point of view very beneficial, these
policies reduced possibilities for further cogeneration development.
Specific electricity sector regulation was found to be a final important factor in determining cogeneration development. Countervailing
power exerted by existing utilities, as showed in the case of the Dutch
cogeneration moratorium, the Danish utility appeal to the EU-court and
several individual German cases, as well as limits to grid access for endusers considering construction of cogeneration plants were seen to
provide barriers to cogeneration development.
Linking cogeneration developments to liberalisation, and more
specifically to the liberalisation factors unbundling, introduction of competition and privatisation, four hypotheses were formulated (Table 10.2).
Evaluation of these hypotheses by a panel of international electricity
sector experts gave rise to several issues which are discussed in Chapter 9.
Taking into account the limitations to generalisation of the case
studies mentioned earlier, the research in this thesis indicates that liberalisation is likely to have in particular positive effects on industrial and
small-scale cogeneration. Better conditions for grid access, more market
parties offering cogeneration, and a reduction of countervailing power of
existing parties holds promises for tailor-made applications of these
flexible gas-based technologies.
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Table 10.2 Hypotheses Cogeneration and Liberalisation
•

The development of industrial and small-scale space heating cogeneration
is stimulated by an organisational unbundling or by further liberalisation.'

•

'If unbundling takes place simultaneous to the introduction of competition
then industrial / small-scale space heating cogeneration could be expected
to become a niche option rather than a dominant option for electricity
generation.'

•

'Unbundling prior to introduction of competition could particularly stimulate cogeneration development.'

•

'District heating cogeneration is not likely to prosper in a liberalised
situation without additional Governmental support.'

A particular role here appears to be played by unbundling.
Although unbundling in itself probably is not sufficient to stimulate
cogeneration, a step-wise regulated liberalisation starting with unbundling
may offer incentives which can direct an expected increase of new generation capacity after reorganisation into a cogeneration boom. In case
of an introduction of competition simultaneous to unbundling, it is far
more difficult to set limits to the kind of generation capacity to be constructed. Empirical evidence from the British context suggests that in the
latter case non-cogeneration gas-based power plants will be a very
attractive option to investors.
Further development of district-heating cogeneration, on the other
hand, is likely to remain predominantly dependent on Governmental
support. The large networks required make district-heating a relatively
expensive and inflexible option. Although still often efficient from an
energetic point of view, without additional long-term guarantees by
Governments district-heating investments by market parties in a liberalised situation appear unlikely.
Wind Energy
The development of wind energy in this dissertation was shown to
be predominantly dependent on Governmental support. Technological
development also played a role in the advance of wind power (Table 10.3).
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Governments provide financial support by way of investment subsidies, tax reductions and favourable loans. Also, in all examined countries wind power is supported by way of subsidised k W h rates f o r
electricity fed into the grid. Here t w o main systems are identified: in the
first system, a fixed k W h price is set by way of Governmental decision
o r legislation - commonly as a percentage of the end-user price. In this
system, no limit is set t o the quantity of renewable energy t o be supported. It is applied in Denmark and Germany.
T a b l e 10.3 Underlying Factors W i n d Energy Development
Incentives
•

Environmental Policies of Governments
• Direct Financial Support for Wind Energy
(investment subsidies, tax reductions, favourable loans)
- Subsidised kWh-Rates for Electricity fed into the Grid:
i. price-based systems
ii. quantity-based systems

•

Technological Development

•

Voluntary Support by Utilities

- Increasing Scales of Wind Turbines
- Motivated for Environmental or Commercial Reasons
Disincentives
•

Opposition to Wind Turbine Siting
- Countervailing Power Exerted by Local Authorities, Citizens
and NGO's

•

Sector Regulation
- Opposition of Utilities to Price-Based Support Systems

In the second system, it is the quantity of renewable energy t o be
supported in terms of a standard o r target set rather than the price
which is determined beforehand. This quantity is determined via a renewable energy target set t o end-users o r utilities. The price paid in this
system is determined by competition between generators of renewable
energy.
T w o variations of this system w e r e found in practice. In the United
Kingdom, this system is applied by organising a competitive bidding
procedure between renewable energy generators for funds collected via
a levy. In the Netherlands, price competition between renewable energy
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generators is organised via tradable 'green labels'. By setting a target for
the number of labels to be held by distribution utilities at a certain point
in time, a market for renewable energy is created.
Increasing scales of wind turbines have also contributed to the
growth of wind energy. In the last decade, the average size of installed
turbines has increased by at least a factor ten. As a secondary effect of
this technological development, the involvement of various actors in
wind power was found to be changing. Whereas wind power started
mainly as small-scale initiatives by individual enthusiasts which produced
electricity from wind energy for their own demand, at present it has
become predominantly a large-scale technology generating electricity for
the grid. As the increasing amounts of capital required can only be paid
by large-scale investors such as utilities, banks or co-operatives of endusers of a substantial size, the role of individual households is increasingly
limited to indirect involvement in stimulation of wind power. Green
investment funds of banks or green electricity schemes of utilities now
offer possibilities for households to contribute to wind energy development.
A major disincentive to a further growth of wind energy is found
to be the resistance of parties like local authorities, locals and non-governmental organisations to construction of wind turbines at specific sites.
Noise pollution, shade, bird casualties and adverse effects to the landscape are arguments used against wind turbines. A result of this
countervailing power is that turbines are now increasingly constructed in
large parks. A further step in this direction is the construction of offshore farms, of which the first already have been constructed in Denmark. These not only benefit from higher average wind speeds at sea,
but also suffer less from countervailing power by land-based parties.
The position of utilities regarding wind power, finally, is ambivalent. Some for either environmental or commercial reasons voluntarily
adopt higher implementation targets than Governmentally prescribed.
Others are vigorously opposed to in particular price-based support
systems for wind energy and other renewables, since in these systems
they have to pay fixed premium prices to all electricity from renewables
fed into the grid.
Four hypotheses on the relationship between wind energy development and liberalisation were formulated (Table 10.4). Research in this
dissertation showed that it is possible to maintain both price-based and
quantity-based systems in a liberalised situation. Whereas in Britain and
the Netherlands some time ago already a quantity-based system was
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adopted, and Denmark is recently considering to introduce a quantitybased system analogous to that of the Netherlands, in Germany it is still
planned to maintain the price-based system founded in the Electricity
Feed Law.
Table 10.4 Wind Energy and Liberalisation
'In a liberalised situation, various regulatory support systems for wind
energy and renewables can be maintained.'
'Wind energy development is dependent on a regulatory support system
rather than on the liberalisation process.'
'Voluntary 'green electricity schemes' cannot replace regulatory support
for wind energy and other renewables yet.'
'Systems with a fixed remuneration for wind turbine investors so far are
more effective in stimulating wind energy development than systems
without such a fixed remuneration.'

In the long run however, the price-based system would have to be
adapted in order to maintain a level playing field between competing
organisations. In the existing situation, utilities are the ones charged with
the obligation to buy all renewable energy fed into the grid. As these
organisations increasingly have to compete with other companies entering the supply and generation market, maintaining
their present
obligations would put them into a disadvantage compared with the other
parties. A solution here would be to move the obligation to buy renewable energy at a fixed price from utilities to the grid operator. As grid
based services even in a liberalised situation remain a monopoly, a distortion of competition in generation and supply would be avoided in this
way. Costs made by the grid operator as a result of this 'public service
obligation' could be recovered by charging a wires levy.
Despite their effectiveness in creating an initial market for wind
energy - as the German and Danish situation suggest - present trends are
against price-based systems. Not only is Denmark currently considering
to switch from a price-based to a quantity-based system, and in the
preparations for an EU renewable energy directive the latter kind of
support for renewables also appears to be preferred.
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Since wind energy development is presently still mainly dependent
on Governmental support, liberalisation effects on wind energy development are expected to be limited. However, if prices for conventional
electricity decrease after liberalisation this might negatively affect the
competitive position of wind energy and other renewables in the future.
The current rise of green electricity schemes of utilities can be regarded as another effect of liberalisation. Nevertheless, although
opinions vary about the prospects of this value added service to customers, it seems unlikely that they in future can replace Governmental
support for renewables if the current targets for renewables are to be
attained. Furthermore, it has to be noted that the development of green
electricity schemes themselves is sometimes also supported by regulation. An example is the current exemption from energy tax for
electricity bought by end-users participating in these schemes in the
Netherlands.
Demand-Side

Management

Support in the light of environmental policies of Governments was
found to be the single most important factor for the development of
demand-side management (Table 10.5). Similar to the wind energy case
study, two general ways of providing support were found.
Table 10.5 Underlying Factors for Demand-Side Management Development
Incentives
•

Environmental Policies of Governments
- Direct Support for Demand-Side Management
i. 'integrated resource planning'
ii. quantity-based systems
- Installation of an independent 'Energy Saving Trust'
- Equipment- and Installation-Standards

Disincentives
•

Sector Regulation

- Demand Reduction conflicts with Profits of Utilities in Monopoly
Situation

The first, used in Denmark, obliges utilities to give a detailed account of demand reduction options in their area in so-called 'integrated
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resource plans', which are taken together to provide an overall
on the level of grid operators. Hence, in this system no pre-set
formulated for demand reduction, and all demand reduction
found are the result of co-operation of individual utilities up to
operator.

planning
target is
options
the grid

In the second system, applied in the other three countries, due to
Governmental decisions or legislation a pre-set target is formulated for
demand-reduction activities to be carried out by the utilities. These
activities are financed through a levy or surcharge on the end-user tariffs.
In both systems, it appears that the installation of an independent 'Energy
Saving Trust' charged with stimulating demand reduction and energy
efficiency initiatives can provide an additional incentive to demand-side
management initiatives. Demand for such initiatives on an end-user level
can be stimulated by setting equipment- and installation- standards.
The most profound disincentive to demand-side management initiatives observed is its conflict with profits of utilities. This holds
particularly in a monopoly situation, in which there is no need for utilities to bind customers by providing value added services like energy
efficiency. This conflict is compounded if large investments in generation
capacity have to be recovered by integrated companies.
Main empirical findings on the relationship between demand-side
management and liberalisation are summarised in three hypotheses
(Table 10.6). Since Governmental support was found to be a crucial
underlying factor for development of demand-side management, effects
of liberalisation appear limited in this case as well. Although commercial
demand-side management activities as part of energy services packages
provided to customers are currently developed, their extent so far
seems very limited. The British situation suggests that competition between parties is rather developing as a price competition than as a
competition for services. In addition, if electricity prices fall after liberalisation, end-user demand for energy efficiency could be anticipated to
drop as well.
Where commercial energy efficiency services are developing however, these might concentrate on industrial and business clients rather
than on households. Expected savings to be obtained here are larger, and
binding these categories of customers by providing services appears
more important to electricity providers than binding small-scale endusers.
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Table 10.6 Demand-Side Management and Liberalisation
'Demand-Side Management activities of utilities are dependent on the
regulatory support system set up rather than on the liberalisation
process.'
'Integrated Resource Planning as an instrument to stimulate demand-side
management is not likely to be fit for a liberalised situation.'
'Commercial demand-side management and energy efficiency activities are
not likely to be able to replace regulatory supported demand-side management activities in the near future.'

Integrated resource planning on a national level similar to the system applied in Denmark does not seem to be possible in a liberalised
electricity market. Long-term planning and co-operation between all
utilities up to the grid operator level, which are implied by system of
integrated resource planning in Denmark, are inherently conflicting with
competition between parties. However, it was suggested by some in the
expert panel that individual companies could adopt the method of integrated resource planning for internal planning. The more integrated a
company is, for instance horizontally with gas distribution, the more
options would be available for optimisation. Integrated resource planning
methods could also be applied by the grid operator in order to optimise
use of the grid in a liberalised situation.

Energy Conservation and Electricity Sector Liberalisation:
Towards a Green and Competitive Electricity Supply?
Summarising the main research results, the likely effects of electricity sector liberalisation on energy conservation can be attributed to a
few general trends (Table 10.7).
Liberalisation is likely to result in a more dynamic situation. New
parties will enter the electricity generation and supply market, and countervailing power of existing utilities, which in the past has shown to be a
disincentive to cogeneration and wind energy development, will be
reduced. Industrial and small-scale cogeneration are two energy conservation options which are likely to benefit from this development at
present low gas-price levels.
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T a b l e 10.7 Main Effects of Electricity Sector Liberalisation on Energy
Conservation
Main Positive Effects
•

A More Dynamic Situation
- More Parties, Less Countervailing Power of Existing Parties:
Better Chances for e.g. Industrial and Small-Scale Cogeneration

•

Better Market- and Grid Access
- Better Chances for Innovative Suppliers of Cogeneration,
Renewables and Energy Efficiency

•

More Attention to Customer Demands
- Development of Energy Services, e.g. Green Electricity Schemes
and Commercial Energy Efficiency

Main Negative Effects
•

More Attention to Short-Term

•

Possible Drop of Electricity Prices

- Fewer Chances for Long-Term Solutions like District-Heating
- Competitive Position of Renewables Endangered,
Less Attention of End-Users to Energy Efficiency

Better grid- and market access also contribute t o development of
cogeneration, renewables and energy efficiency if grid tariffs really become transparent and non-discriminatory. Suppliers of these innovative
services will get a chance t o compete w i t h existing parties in what is
planned t o be 'a level playing field'.
Existing parties will also change their attitude. Customer demand
will become the basis of all activities of existing and new parties alike. As
this demand has already shown t o include renewables and energy efficiency, these services surely will be offered by market parties in a
liberalised situation.
O n the o t h e r hand, s h o r t - t e r m profits will become m o r e important w i t h increasing competition. This means that long-term options w i t h
high initial investment costs, such as district-heating cogeneration, are
likely t o suffer in a liberalised situation.
Finally, a possible d r o p in electricity prices after

liberalisation

w o u l d increase the price-difference between renewables and conventional electricity. Lower electricity prices also would be likely t o result in
a reduced interest of end-users in energy efficiency services.
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Some of these underlying factors, like world-market gas prices or
the availability of domestic natural resources, cannot be controlled by
electricity sector regulation or Governmental policies on a national level.
Others can. In this respect, two general conclusions of the research
project are particularly relevant. Research has shown:
•
The benefits of a step-wise regulated liberalisation process, in
particular an organisational unbundling of utilities prior to the introduction of competition, to the development of cogeneration;
and
•
The benefits of renewable energy support systems based on a
fixed price per kWh, which have, despite their claimed economic
inefficiency, shown to be very effective in creating an initial wind
energy market.
Less fundamental, but certainly also worthwhile to consider are
three examples of innovative instruments that were found in the project:
•
A tax or levy on heat-loss by power plants could contribute to
directing the construction of power plants into cogeneration development and would very well fit with the 'polluter pays' principle
of environmental policy;
•
An obligatory label on all electricity, stating its origin and the kinds
of primary-energy sources used, would help customers to choose
their supplier based on the 'quality' of electricity, rather than on its
price alone; and
•
Installation of an 'Energy Saving Trust' charged with collection of
funds generated by an energy efficiency levy on transmission of
electricity, and the organisation of a competitive bidding procedure
for these funds in which utilities and other parties can take part is
likely to result in a more efficient spending of funds.
Another conclusion from the research conducted is that the
development of district-heating cogeneration, wind energy, as well as
demand-side management in the near future will remain dependent on
Governmental support. Nevertheless, market-based initiatives in these
fields can contribute to stimulation of energy conservation. It is therefore suggested to closely monitor the development of these initiatives.
Referring to the case studies examined, in particular the following monitoring activities are recommended:
•
•
•
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Monitoring of heat demand in relation to supply by cogeneration;
Monitoring of development of green electricity schemes by utilities
or other parties in relation to renewables targets set; and
Monitoring of the development of commercial energy efficiency
activities in relation to overall electricity and energy demand.

CONCLUSIONS

Finally, the fundamental question of this dissertation was if energy
conservation and electricity sector liberalisation can be reconciled. Based
on the empirical evidence found, the answer to that question has to be
affirmative. However, it is also clear that the intention of Governments
to stimulate energy conservation in a liberalised situation will remain
crucial. Without carefully adapted, fine-tuned regulation and the aim to
intervene where necessary, it is far from likely that the level of energy
conservation activities in a liberalised market will result in attainment of
the environmental policy targets set.
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Postscript
After completion of the empirical research for this thesis in 1998,
in all four electricity sectors examined the liberalisation process continued. Below some key events in early 1999 are summarised.
So far, the new developments still mostly are in line with the
trends identified in this thesis. However, that it is difficult to predict the
future is shown by the developments in the Netherlands just after writing the final chapter of this thesis. The privatisation process in this
country now has started - much earlier than foreseen.
According to the time frame given in the European Union directive
on an internal electricity market, by early 1999 measures to liberalise the
electricity market had to be implemented into national legislation.
In Denmark, a draft of a new energy act was presented in February
1999. It allows industrial customers and distributors to freely choose
between generators of electricity. Distributors have to unbundle into
three separate businesses: network operation (non-profit), supply obligation (regulated profit) and trading (unregulated profit). The existing cooperative ownership of utilities will be retained. It is furthermore
planned to continue a prioritisation of cogeneration and renewables
plants feeding electricity into the grid, and a system of tradable green
certificates and C 0 2 quota will be introduced.
The main change in German electricity legislation took place in
April 1998. Competition for all customers was introduced directly and in
a single step. Legislation only requires an administrative unbundling of
activities, and no changes to the existing mixed ownership are envisaged.
Dominant issue since the change of Government in 1998 is the
planned abolishment of nuclear energy, which is heavily contested by the
utilities. Development of cogeneration, apart from district-heating in East
Germany, and of demand-side management is mainly left to market based
initiatives. No major changes to the current system of price-based support for renewable energy are planned in the near future, despite some
objections of the EU against this system.
In Britain, in Spring 1999 with the introduction of competition to
small-scale end-users in all areas the final step in the liberalisation
process was completed. In 1998, the British Government announced a
moratorium on the construction of new combined-cycle gas turbines in
order to protect the position of domestic coal mines. The 'non-fossil fuel
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levy', formerly also used to finance nuclear energy, now is only used to
finance renewables. Regarding demand-side management, new target
electricity savings for the period 1998 to 2000 are set.
In the Netherlands, finally, the new Electricity Act has passed Parliament in early 1999. The failure of the planned merger between the
existing four generation companies in the previous year due to lack of
agreement about cost-sharing of existing contracts initiated a re-integration process of distribution and generation companies. With the sale of
one of the four generators to an American company in March 1999, the
first step in the privatisation process now has been taken.
Installation rates of cogeneration are again increasing, having recovered from the drop of installed capacity due to the 1994 moratorium.
Stranded costs of existing district-h eating projects are included in the
contract costs which made merger of the four generation companies fail.
Concerning wind energy, the 'green label' system for renewable energy
is now running, although results are too recent to be evaluated yet. It is
likely to be replaced by a 'green certificate' system in the future. The
latter would transfer the obligation to buy a certain percentage of renewables from distribution companies to end-users. No decisions have
been taken yet about continuation of the existing energy efficiency levy
on electricity.
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Appendix A. Interviews
Name

Organisation

Date

Netherlands
G. Bergsma

CE Centrum voor Energiebesparing en
schone Technologie

27/10/94

K. Blok

Rijksuniversiteit Utrecht

10/1/95

P. Vergragt

Technische Universiteit Delft

24/1/95

P. Renaud

PME Projectorganisatie voor Milieu

29/3/95

en Energie
J.G. Lambooy

Universiteit van Amsterdam

G. Dinkelman

ECN Energieonderzoek Centrum Nederland

16/5/95
19/5/95

2/5/95

T. Völlink

Rijksuniversiteit Maastricht

J. de Grauw

Technische Universiteit Delft

22/6/95

A. Huijgen

Rijksuniversiteit Leiden

9/12/95

A. Posthumus

ENW Energie Noord West Amsterdam

29/1/96

1. van der Helm,

Ministerie van Economische Zaken

2/2/96

B. den Ouden
W.F. Westendorp

EDON

21/2/96

L. Voorthuizen

Eneco

22/2/96

A. Huijgen

Rijksuniversiteit Leiden

A. Goedmakers

NUON

11/3/96

C.G. Meijer

PNEM

22/3/96

J.A. Oude Loohuis

VROM Ministerie van Volkshuisvesting,

1/3/96

3/4/96

Ruimtelijke Ordening en Milieubeheer
G.J. Zijlstra
R.J. Kaljee

ENW Energie Noord West Amsterdam
EnergieNed

J.M. van den Berg

Sep

F.W. Heijers
K. Blok

ENW Energie Noord West Kennemerland
Rijksuniversiteit Utrecht

B. Verhagen

PW/K Projectbureau Warmte Kracht

M. van Aggelen,

LBW Landelijk Bureau Windenergie

21/5/96
22/5/96
22/5/96
17/12/96
29/1/97
25/4/97
6/5/97

F. van Erp

M. de Jong

Novem

17/6/97
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Organisation

Date

G. Boye Olesen

OVE Organisation for Vedvarende Energi

12/6/96

F. Hvelplund,

Aalborg Universitet

14/6/96

K. Wieringa

European Environmental Agency

17/6/96

A. Christensen,

Energi Styrelsen

17/6/96

J. Molke, G. Nielsen

NESA

18/6/96

L Nielsen

Milj0 & Energi Ministeriet

19/6/96

B. Godske,

Elkraft

20/6/96

SRC International

21/6/96

M W Mannheimer Versorgungs- und

3/12/96

Name
Denmark

K. Ilium, B. Möller

T. Hammar

K. Sandholt
S. Johansen
Germany
Ch. Helle

Verkehrsgesellschaft
T. Schreiber

Arbeitsgemeinschaft der Verbraucherverbände

3/3/97

U. Friedrich

BINE Bürgerinformation Neue Energietechniken

3/3/97

P.J. Heinzelmann

ASEW Arbeitsgemeinschaft kommunaler Ver-

4/3/97

sorgungsunternehmen zur rationellen Energieund Wasserverwendung
W.H. Scholz

RWE Energie

B. Beck

Forum Zukunftsenergien

5/3/97

Mr Mentz

BMWi Bundesministerium für Wirtschaft

6/3/97

G. Menzler,

VIK Verein Industrieller Kraftwirtschaft

7/3/97

4/3/97

A. Stemmer
P. Hufschmied, K.Van- Gesamtverband Steinkohlebergbau

7/3/97

deloo, G. Semrau
S. Kohier

NEA Niedersächsische Energieagentur

B. Neddermann

Bundesverband Windenergie

10/3/97

V. Stuke

VEA Bundesverband der Energieabnehmer

I 1/3/97

A. Weidenhausen

Stadtwerke Hannover

I 1/3/97

R. Kottkamp

Niedersächsisches Ministerium für

12/3/97

10/3/97

Wirtschaft, Technologie und Verkehr
W . Bräuer, J. Hemmelskamp
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ZEW Zentrum für Europaische Wirtschaftsforschung

14/3/97

INTERVIEWS

Name

Organisation

Date

United Kingdom
C. Mitchell, J. Surrey

University of Sussex

29/10/97

S. Sorrell, S. Thomas

University of Sussex

30/10/97

J. Watson

University of Sussex

31/10/97

J. Finnegan, K. Morris

EA British Electricity Association

4/11/97

G. Manners

University College London

4/11/97

J. Skea

University of Sussex
DTI Department of Trade and Industry

6/11/97

D. Halldearn, S. Har-

7/11/97

rison
7/1 1/97

S. Ahmed

Friends of the Earth
CHPA Combined Heat and Power Associationi

7/11/97

S. Owens

Cambridge University

M/ll/97

P. Chapman

OFFER Office of Electricity Regulation

12/11/97

U. Collier

Evaluation Interviews
S. Schöne

W N F Wereld Natuur Fonds

A. Huygen

Rijksuniversiteit Leiden

G. Junne

Universiteit van Amsterdam

H. Boonsma, B. Knoe- EZ Ministerie van Economische Zaken

4/11/98
9/11/98
10/11/98
12/11/98

ster, K.J. Koops
J. van de Berg

Sep

17/11/98

P. Niermeyer, H. Kip

EnergieNed

17/11/98

G.J. Zijlstra

ENW Energie Noord West Amsterdam

18/11/98

K. Blok

Rijksuniversiteit Utrecht

19/11/98

F. Oosterhuis

Vrije Universiteit Amsterdam

23/11/98

D. Goedhuis

PNEM MEGA Groep

24/11/98

J.P. van Soest

CE Centrum voor Energiebesparing en

26/11/98

R.Künneke

Technische Universiteit Delft

26/11/98

F. van der Loo

ODE Organisatie voor Duurzame Energie

27/11/98

M. Arentsen

Technische Universiteit Twente

schone Technologie

Evaluation Questionnaires
P. Alberg Ostergaard Aalborg Universitet

1 1/1/99
(Country)
Denmark

J. Norgard

DTU Danmarks Tekniske Universitet

Denmark

U. Leprich

Hochschule für Technik und Wirtschaft,

Germany

Saarbrücken
Ch. Helle

M W Mannheimer Versorgungs- und

Germany

Verkehrsgesellschaft
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(Evaluation Questionnaires, continued)
F. Baentsch

VIK Verband der industriellen Kraft-

Germany

Wirtschaft
P. Chapman

OFFER Office of Electricity

United Kingdom

J. Chessire

University of Sussex

E. Vine

Lawrence Berkely National Laboratory

United States

T. Kaarsberg

Northeast Midwest Institute

United States

A. Verbruggen

Universitaire Faculteiten St. Ignatius,

Regulation

Antwerpen
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Dutch
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Summary
Two fundamental trends determine the future of electricity sectors world-wide. On one hand liberalisation of the electricity sector is
spurred by the aim to stimulate economic efficiency and to reduce electricity prices. On the other hand it is now increasingly realised that a
stringent energy conservation policy is a prerequisite to mitigate adverse
effects of global warming. Aim of the research project described in this
thesis is to examine to what extent these two trends can be reconciled.
Energy conservation for that purpose is defined as a reduction in the
use of non-renewable primary-energy sources for electricity generation. Based
on that definition, three major fields of energy conservation in the electricity sector are identified. These are:
•
End-user demand reduction and improved end-user energy efficiency;
•
Increased use of renewable energy sources; and
•
More efficient electricity generation with non-renewable primaryenergy sources.
For each of these three broad areas of energy conservation in the
electricity sector one case study is selected to be examined in detail.
These are, respectively, the development of:
1.
Demand-Side Management;
2.
Wind Energy; and
3.
Cogeneration.
In this project, the electricity sector structures of four countries
are analysed: the Netherlands, Denmark, Germany and the United Kingdom. In addition, a comparison is made of the Dutch electricity and
waste sector structures. Information is collected by way of literature
study and interviews with electricity sector experts from utilities,
Governments, non-governmental organisations, primary-energy suppliers, universities and research institutions.
Based on the empirical information collected, eleven key hypotheses on the relationship between energy conservation and electricity
sector liberalisation are formulated (Table I). These are subsequently
presented to an international panel of twenty-four electricity sector
experts who, in interviews and a questionnaire, are invited to give their
opinion on the hypotheses. Results of this evaluation, together with the
empirical information collected previously, are used as inputs for the final
chapter in which all research results are integrated.
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Table

I Hypotheses on the Relationship between Electricity Sector

Liberalisation and Energy Conservation
Cogeneration
1. 'The development of industrial and small-scale space heating cogeneration is
stimulated by an organisational unbundling or by further liberalisation.'
2. 'If unbundling takes place simultaneous to the introduction of competition
then industrial / small-scale space heating cogeneration could be expected to
become a niche option rather than a dominant option for electricity generation.'
3. 'Unbundling prior to introduction of competition could particularly stimulate
cogeneration development.'
4. 'District heating cogeneration is not likely to prosper in a liberalised situation
without additional Governmental support.'
Wind Energy
5. 'In a liberalised situation, various regulatory support systems for wind energy
and renewables can be maintained.'
6. 'Wind energy development is dependent on a regulatory support system
rather than on the liberalisation process.'
7. 'Voluntary 'green electricity schemes' cannot replace regulatory support for
wind energy and other renewables yet.'
8. 'Systems with a fixed remuneration for wind turbine investors so far are
more effective in stimulating wind energy development than systems without
such a fixed remuneration.'
Demand-Side Management
9. 'Demand-Side Management activities of utilities are dependent on the regulatory support system set up rather than on the liberalisation process.'
10. 'Integrated Resource Planning as an instrument to stimulate demand-side
management is not likely to be fit for a liberalised situation.'
I I. 'Commercial demand-side management and energy efficiency activities are
not likely to be able to replace regulatory supported demand-side management activities in the near future.'

It is concluded that main incentives which determine attractiveness
of cogeneration t o investors are the existence of infrastructural netw o r k s and domestic resources, technological development, the rise of
gas as a primary-energy source and environmental policies of Governments (Table 2).
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A favourable heat-demand structure, the availability of districtheating and gas networks and the presence of domestic gas reserves are
important prerequisites for cogeneration development. Decreasing
scales and the rise of new technologies like the combined-cycle gas
turbine are also found to play a role, as well as the rise of gas as a primary-energy source for electricity generation. In particular its substantially reduced price relative to other primary-energy sources due to
diverse factors like decreasing world-market prices, direct policy support
for domestic gas and gas sector liberalisation, as well as its low carbonand sulphur-dioxide emissions contributed to the rise of gas in recent
years.
Cogeneration development is also found to be substantially influenced by environmental policies of Governments. Measures like direct
financial support in the form of investment subsidies, tax reductions and
favourable loans, setting C 0 2 reduction targets to utilities and end-users
as well as the installation of independent organisations as 'brokers' for
cogeneration projects support cogeneration development.
On the other hand, a reduced heat demand due to stricter policydetermined energy efficiency and insulation standards, although positive
from an environmental point of view, provides a barrier to further cogeneration development. Another disincentive to cogeneration development, finally, is found in specific electricity sector regulation which
impedes grid access of cogeneration plants, or due to which utilities can
exert countervailing power to new generation capacity.
The research results suggest that electricity sector liberalisation is
likely to have positive effects on industrial and small-scale cogeneration.
Better conditions for grid access, more market parties offering cogeneration and a reduction of the countervailing power of existing parties holds
promises for tailor-made applications of these flexible gas-based technologies.
Unbundling of utilities plays a particular role here. Although it is by
itself probably not sufficient to stimulate cogeneration, a step-wise regulated liberalisation starting with unbundling may offer incentives which
can direct the expected increase of new generation capacity after reorganisation into a cogeneration boom. In case of an introduction of
competition simultaneous to unbundling, it is far more difficult to set
limits to the kind of generation capacity to be constructed. The empirical
evidence suggests that in the latter case in particular non-cogeneration
gas-based power plants will be a very attractive option to investors.
Further development of district-heating cogeneration, on the other
hand, is likely to remain predominantly dependent on Governmental
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support. The large networks required make district-heating a relatively
expensive and inflexible option. Although still often efficient f r o m an
energetic point of view, w i t h o u t additional long-term guarantees by G o vernments district-heating investments by market parties in a liberalised
situation appear unlikely.
T a b l e 2 Underlying Factors Cogeneration Development
Incentives
•

Existing Infrastructure and Resources
- Heat Demand Structure
- District-Heating and Gas Networks
- Gas as a Domestic Primary Energy Source

•

Technological Development
- New Technologies (e.g. 'Combined-Cycle Gas Turbines')
- Decreasing Scales of Cogeneration Plants

•

The Rise of Gas
- Decreasing World-Market Prices
- Direct Policy Support for Domestic Gas
- Gas Sector Liberalisation
- Low (C0 2 , S02) Emissions

•

Environmental Policies of Governments
- Direct Financial Support for Cogeneration
(investment subsidies, tax reductions, favourable loans)
- Cogeneration as a Means to Attain C 0 2 Targets set to Utilities
and End-users
- Installation of Independent Organisations as 'CHP Brokers'

Disincentives
•

Environmental Policies of Governments
- Reduced Heat Demand due to Stricter Energy Efficiency and
Insulation Standards

•

Sector Regulation
- Limited Grid Access and Countervailing Power of Existing
Utilities
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Environmental policies of Governments, technological

develop-

ment and, t o a lesser extent, voluntary support f o r wind energy by
utilities are found t o be key underlying factors f o r wind energy development in recent years (Table 3).
T a b l e 3 Underlying Factors W i n d Energy Development
Incentives
•

Environmental Policies of Governments
- Direct Financial Support for Wind Energy
(investment subsidies, tax reductions, favourable loans)
- Subsidised kWh-Rates for Electricity fed into the Grid:
i. price-based systems
ii. quantity-based systems

•

Technological Development

•

Voluntary Support by Utilities

- Increasing Scales of Wind Turbines
- Motivated for Environmental or Commercial Reasons
Disincentives
•

Opposition to Wind Turbine S'lting
- Countervailing Power Exerted by Local Authorities, Citizens
and NGO's

•

Sector Regulation
- Opposition of Utilities to Price-Based Support Systems

Governments provide support t o w i n d energy in the f o r m of investment

subsidies,

tax

reductions

and

favourable

loans.

A

key

component of support, however, are the subsidised rates for electricity
f r o m wind energy delivered t o the grid.
T w o different methods f o r providing this support are applied in
practice. In the first, 'price based' system, a fixed k W h price t o be paid
by utilities t o wind energy investors feeding electricity into the grid is set
by way of Governmental decision o r legislation. The quantity of renewable energy t o be supported in this way depends on the number of
investors and is not limited beforehand. In the 'quantity' based system on
the other hand, the amount of renewable energy t o be supported is preset via a Governmental target, whereas the price is determined by
competition between renewable energy generators. Rapidly increasing
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scales of wind turbines and voluntary support by utilities have also contributed to the rise of wind power in recent years.
Nevertheless, the position of utilities towards wind energy is ambivalent. In many cases utilities have also tried to hinder further development of wind power. Utility opposition to price-based support systems is
particularly vehement. Another major disincentive to wind energy
development found is the resistance of parties like local authorities,
citizens and non-governmental organisations to the construction of wind
turbines on specific sites.
Since wind power development is found to be mainly dependent
on Governmental support, effects of liberalisation are expected to be
limited. The rise of so-called 'green electricity schemes' set up by utilities
is not considered to be able to replace policy support in the near future.
Research in this thesis indicates that it is possible to maintain quantitybased as well as price-based support systems for wind energy and other
renewables in a liberalised situation. The former kind of systems is generally considered more efficient from an economical point of view and,
because of the price competition, regarded more suitable for a liberalised electricity sector. However, empirical evidence shows that the
price-based systems so far have been far more successful in initialising
and raising wind power industries.
Similar to wind energy, demand-side management development is
found to be predominantly dependent on environmentally motivated
Governmental support (Table 4).
Table 4 Underlying Factors Demand-Side Management Development
Incentives
•
Environmental Policies of Governments
- Direct Support for Demand-Side Management
i. 'integrated resource planning'
ii. quantity-based systems
- Installation of an independent 'Energy Saving Trust'
- Equipment- and Installation-Standards
Disincentives
•
Sector Regulation
- Demand Reduction conflicts with Profits of Utilities in Monopoly
Situation
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Two support systems are found in practice: 'integrated resource
planning' and quantity-based systems. The first method obliges utilities to
give a detailed account of demand reduction options for their area in socalled 'integrated resource plans'. In this system, no pre-set Governmental targets for demand-reduction are formulated. The starting point
of the second method is exactly such a Governmental target set for
demand-reduction activities to be carried out by utilities. These activities
usually are to be financed by a levy charged to end-users. Additional
support for demand-side management activities can be provided by the
installation of an independent 'Energy Saving Trust', as well as by setting
equipment- and installation standards at the end-user level.
On the other hand, a main disincentive to demand-side management found is its apparent conflict with profits of utilities. This holds
particularly in a monopoly situation, in which there is no need for utilities to bind customers by value added services like energy efficiency. This
conflict is compounded if large investments in generation capacity have
to be recovered by integrated companies.
The effects of electricity sector liberalisation on demand-side management appear limited, as Governmental support is found to be the key
underlying factor. The level of commercial activities developed so far is
found way too low to replace Governmental support if targets set are to
be attained. In addition, if prices fall after liberalisation end-user demand
for energy efficiency could be expected to drop as well. It is furthermore
argued that a system of integrated resource planning on a national level
is not likely to be compatible with a liberalised electricity sector.
In Table 5, the likely effects of electricity sector liberalisation on
energy conservation based on this research project are summarised.
Main positive effects of liberalisation expected are the increased dynamics, which will provide opportunities to new parties and reduce
countervailing power of existing parties. This will improve in particular
chances of technologies like industrial and small-scale cogeneration,
which are close to competitive with conventional options. The improved
market- and grid access will also give better chances to innovative suppliers of energy conservation options like cogeneration, wind energy or
demand-side management and energy efficiency. Liberalisation will also
focus attention on customer demands, which could lead to an increase of
energy services currently provided such as green electricity schemes or
energy efficiency activities.
On the other hand, electricity sector liberalisation is likely to lead
to an increased focus on short-term profits, which will negatively affect
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long-term solutions such as district-heating. The possible drop of electricity

prices

after

liberalisation

could

also

endanger

the

future

competitive position of renewables, and reduce attention of end-users
for energy efficiency and demand-reduction options.
T a b l e 5 Main Effects of Electricity Sector Liberalisation on Energy C o n servation
Main Positive Effects
•

A More Dynamic Situation
- More Parties, Less Countervailing Power of Existing Parties:
Better Chances for e.g. Industrial and Small-Scale Cogeneration

•

Better Market- and Grid Access
- Better Chances for Innovative Suppliers of Cogeneration,
Renewables and Energy Efficiency

•

More Attention to Customer Demands
- Development of Energy Services, e.g. Green Electricity Schemes
and Commercial Energy Efficiency

Main Negative Effects
•

More Attention to Short-Term

•

Possible Drop of Electricity Prices

- Fewer Chances for Long-Term Solutions like District-Heating
- Competitive Position of Renewables Endangered,
Less Attention of End-Users to Energy Efficiency

Hence, electricity sector liberalisation is likely t o have positive as
well as negative effects on energy conservation. More important, however, appears the way liberalisation and the accompanying regulation are
implemented. In this respect, t w o conclusions of the research project
deserve are particularly relevant. Research has shown:
•

the benefits of a step-wise regulated liberalisation process, and in
particular an organisational unbundling of utilities prior t o the
introduction of competition, t o the development of cogeneration;

•

the benefits of renewable energy support systems based on a fixed
price

per

k W h , which

have, despite their

claimed

economic

inefficiency, shown t o be very effective in creating an initial w i n d
energy market.
Market-based energy conservation initiatives are concluded t o be
able t o support, rather than t o replace, Governmental support in a
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future liberalised electricity sector. Close monitoring of these activities is
therefore recommended. Without such monitoring, fine-tuned regulation, and the intention of Governments to stimulate energy conservation
activities where necessary it is concluded that attainment of present
energy conservation targets set is far from likely in a future liberalised
electricity sector.

203

SUMMARY

204

Samenvatting
In de elektriciteitsvoorziening voltrekken zich min of meer gelijktijdig twee ontwikkelingen: liberalisering en bevordering van energiebesparing. Doel van dit onderzoeksproject is te onderzoeken in welke
mate deze twee trends met elkaar in overeenstemming kunnen worden
gebracht.
Energiebesparing wordt hier gedefinieerd als een reductie in het
gebruik van niet-vernieuwbare primaire energiebronnen voor elektriciteitsopwekking. Met deze definitie kunnen drie vormen van energiebesparing
in de elektriciteitssector onderscheiden worden. Dit zijn:
•
Vermindering van de vraag naar energie en verbetering van energie-efficiëntie op eindverbruikersniveau
•
Toename in het gebruik van vernieuwbare energiebronnen
•
Verbetering van het rendement bij de opwekking van elektriciteit
met niet-vernieuwbare primaire energiebronnen
Voor elk van deze drie vormen van energiebesparing in de elektriciteitssector is één case geselecteerd om in detail te worden onderzocht.
Deze cases zijn respectievelijk de ontwikkeling van:
1.
'Demand-Side Management'
2.
Windenergie
3.
Warmte-kracht koppeling
In dit project wordt de elektriciteitssector in vier landen geanalyseerd: Nederland, Denemarken, Duitsland en Engeland. Daarnaast
worden de Nederlandse elektriciteits- en afvalsector met elkaar vergeleken. Informatie is verzameld door middel van literatuurstudie en
interviews met experts van elektriciteitsbedrijven, overheden, belangenorganisaties, leveranciers van primaire energiebronnen, universiteiten en
andere onderzoeksinstellingen.
Op basis van een analyse van het empirisch materiaal zijn elf hypothesen geformuleerd met betrekking tot de relatie tussen energiebesparing en liberalisering van de elektriciteitssector (Tabel I ). Deze zijn
vervolgens, via interviews en een vragenlijst, voorgelegd aan een internationaal panel van vierentwintig experts op het gebied van de
elektriciteitsvoorziening. De resultaten van deze evaluatie zijn, samen
met de eerder verzamelde empirische informatie, gebruikt voor het
laatste hoofdstuk van dit proefschrift. Hierin worden conclusies getrokken over het verband tussen energiebesparing en liberalisering.
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T a b e l I Hypothesen over het verband tussen energiebesparing en liberalisering van de elektriciteitssector
Warmte-kracht koppeling
1. 'De ontwikkeling van industriële en kleinschalige warmte-kracht koppeling
voor ruimteverwarming wordt gestimuleerd door een organisatorische
scheiding van organisaties in de elektriciteitssector of door verdergaande
liberalisering.'
2.

'Als scheiding van organisaties in de elektriciteitssector tegelijk met introductie van concurrentie plaatsvindt, dan zal industriële en kleinschalige warmtekracht voor ruimteverwarming eerder een niche-optie dan een dominante
optie voor de elektriciteitsvoorziening worden.'

3. 'Scheiding van organisaties vóór introductie van concurrentie kan in het
bijzonder de ontwikkeling van warmte-kracht koppeling stimuleren.'
4.

'Stadsverwarming kan in een geliberaliseerde situatie zonder overheidssteun
niet floreren.'

Windenergie
5. 'In een geliberaliseerde situatie kunnen verschillende systemen van overheidssteun voor windenergie en andere vernieuwbare energiebronnen
worden gehandhaafd.'
6. 'De ontwikkeling van windenergie wordt meer bevorderd door overheidssteun via regulering dan door liberalisering.'
7. 'Vrijwillige steun van eindverbruikers via 'groene-elektriciteitsprogramma's'
van elektriciteitsbedrijven kan overheidssteun via regulering nog niet vervangen.'
8. 'Systemen van overheidssteun met een vaste terugleververgoeding voor investeerders in windenergie zijn tot dusverre effectiever in het stimuleren van
windenergie dan systemen zonder een dergelijke vaste vergoeding.'
Demand-Side Management
9. 'Demand-Side Management activiteiten van elektriciteitsbedrijven zijn meer
afhankelijk van overheidssteun door middel van regulering dan van het liberaliseringsproces.'
10. 'Integrated Resource Planning is geen geschikt instrument om demand-side
management te bevorderen in een geliberaliseerde elektriciteitssector.'
I I. 'Commerciële demand-side management- en vraagbeperkingsactiviteiten kunnen hoogstwaarschijnlijk in de nabije toekomst geen alternatief bieden voor
overheidssteun door middel van regulering.'
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Ten aanzien van warmte-kracht concludeert dit proefschrift dat de
aantrekkelijkheid v o o r investeerders voornamelijk afhankelijk is van de
volgende factoren: aanwezigheid van fysieke infrastructurele netwerken,
binnenlandse voorraden primaire energiebronnen, technologische o n t wikkeling, de opkomst van gas als primaire energiebron v o o r elektriciteitsopwekking en het milieubeleid van overheden (Tabel 2).
T a b e l 2 Onderliggende factoren v o o r de ontwikkeling van w a r m t e kracht koppeling
Prikkels
•

Bestaande infrastructuur en hulpbronnen
- Structuur warmtevraag
- Stadsverwarmings- en gasleidingnetten
- Binnenlandse gasvoorraden

•

Technologische ontwikkeling
- Nieuwe technologieën (bijv. 'stoom- en gasturbines')
- Afnemende schaalgrootte van warmte-kracht installaties

•

De opkomst van gas
- Dalende wereldmarktprijzen
- Directe overheidssteun voor binnenlands gas
- Liberalisering van de gassector
- Lage C 0 2 - en S02-emissies

•

Milieubeleid van overheden
- Directe financiële Steun voor warmte-kracht
(investeringssubsidies,

belastingreducties,

leningen

tegen

gunstige voorwaarden)
- Warmte-kracht als C0 2 -instrument voor elektriciteitsbedrijven en eindverbruikers
- Installatie van onafhankelijke 'warmte-kracht bemiddelaars'
Barrières
•

Milieubeleid van overheden
- Vermindering warmtevraag door striktere energiebesparings- en isolatienormen

•

Sector-regulering
- Beperkte nettoegang en hindermacht van bestaande
elektriciteitsbedrijven
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Een passende warmtevraag, de beschikbaarheid van stadsverwarmings- en gasleidingsnetwerken en de aanwezigheid van gasvoorraden in
een land zijn belangrijke voorwaarden voor de ontwikkeling van warmtekracht koppeling. Afnemende schaalgrootte en de opkomst van nieuwe
technologieën zoals de stoom- en gasturbine ('STEG') blijken ook een rol
te spelen, evenals de opkomst van gas als een primaire energiebron voor
elektriciteitsopwekking. Factoren die een rol spelen bij deze toename
van de gasinzet voor elektriciteitsproductie zijn in het bijzonder de
aanzienlijk gedaalde prijs ten opzichte van andere energiebronnen en de
relatief lage kooldioxide- en zwaveldioxide-emissies. De lage gasprijs is
op zijn beurt het gevolg van verschillende factoren zoals dalende wereldmarktprijzen, directe overheidssteun voor inheems gas en liberalisering
van de gassector.De ontwikkeling van warmte-kracht is ook voor een
groot deel het gevolg van het milieubeleid van overheden. Diverse
instrumenten hebben bijgedragen aan de opkomst van warmte-kracht
koppeling. Dit geldt zowel voor directe financiële steun in de vorm van
investeringssubsidies, belastingreducties en leningen tegen gunstige
voorwaarden, als ook voor het stellen van CCyreductiedoelen aan
elektriciteitsbedrijven en eindverbruikers en het installeren van onafhankelijke bemiddelingsorganisaties voor warmte-krachtprojecten.
Aan de andere kant beperkt de afgenomen warmtevraag als gevolg
van striktere efficiëntie- en isolatienormen de groei van warmte-kracht.
Een verdere barrière voor ontwikkeling van warmte-kracht ligt in de
specifieke regulering voor de elektriciteitssector die de nettoegang voor
warmte-krachtinstallaties beperkt of die mogelijkheden biedt voor elektriciteitsbedrijven om nieuwe opwekkingscapaciteit tegen te werken.
Uit de onderzoeksresultaten kan geconcludeerd worden dat liberalisering van de elektriciteitssector waarschijnlijk positieve effecten
heeft voor de ontwikkeling van industriële- en kleinschalige warmtekracht. De betere voorwaarden voor nettoegang, een toename van
marktpartijen die warmte-kracht aanbieden en een reductie van de
hindermacht van bestaande partijen zijn factoren die goede perspectieven bieden voor een op maat gesneden toepassing van deze flexibele
en gasgebaseerde technologieën.
De organisatorische scheiding van elektriciteitsbedrijven speelt een
bijzondere rol in dit verband. Hoewel deze als afzonderlijke factor waarschijnlijk onvoldoende is om de toepassing van warmte-kracht te
stimuleren, kan een stapsgewijze en gereguleerde liberalisering die begint
met een organisatorische scheiding prikkels bieden om de verwachte
toename van nieuw vermogen na reorganisatie te sturen in het voordeel
van warmte-kracht. In het geval van een gelijktijdige introductie van
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concurrentie en scheiding is het daarentegen veel moeilijker om beperkingen te stellen aan het soort centrales dat gebouwd zal worden. De
beschikbare empirische informatie suggereert dat in dit geval met name
gascentrales die niet op warmte-kracht zijn gebaseerd een aantrekkelijke
optie zullen zijn voor investeerders.
De ontwikkeling van stadsverwarming met warmte-kracht koppeling in een geliberaliseerde situatie blijft hoogstwaarschijnlijk afhankelijk
van overheidssteun. Aangezien de grootschalige netwerken die hiervoor
noodzakelijk zijn stadsverwarming een relatief dure en niet-flexibele
optie maken, lijken investeringen door marktpartijen onwaarschijnlijk als
er geen overheidsgaranties voor de lange termijn worden gegeven. Dit
ondanks het feit dat stadsverwarming vanuit energetisch oogpunt vaak
een efficiënte optie is.
Milieubeleid van overheden, technologische ontwikkeling en, in
mindere mate, vrijwillige steun voor windenergie door elektriciteitsbedrijven zijn volgens dit proefschrift verantwoordelijk voor de ontwikkeling van windenergie in de laatste jaren (Tabel 3).
Overheden bieden steun aan windenergie door middel van investeringssubsidies, belastingreducties en leningen tegen gunstige voorwaarden. Een cruciaal onderdeel van deze steun zijn ook gesubsidieerde
tarieven voor door windturbines geproduceerde elektriciteit die aan het
net wordt geleverd.
In de praktijk worden er twee verschillende methoden toegepast
om de door windturbines geleverde elektriciteit te subsidiëren. In het
eerste, 'prijsgebaseerde', systeem wordt een vaste vergoeding bepaald
door een overheidsbeslissing of door wetgeving. Elektriciteitsbedrijven
moeten deze vergoeding betalen voor alle door windturbines aan het net
geleverde elektriciteit. De hoeveelheid gesubsidieerde vernieuwbare
energie is in dit systeem dus afhankelijk van het aantal investeerders, en
niet voorshands gelimiteerd. In het tweede, 'kwantiteitsgebaseerde'
systeem daarentegen is de hoeveelheid te subsidiëren vernieuwbare
energie van tevoren bepaald via een door de overheid bepaalde doelstelling. De prijs voor deze energie wordt bepaald door concurrentie tussen
de verschillende leveranciers van vernieuwbare energie.
Andere factoren die hebben bijgedragen tot de opkomst van windenergie zijn de snel toenemende schaalgrootte van turbines en vrijwillige
steun door elektriciteitsbedrijven. De houding van elektriciteitsbedrijven
ten opzichte van windenergie is echter tweeslachtig. In verschillende
gevallen hebben elektriciteitsbedrijven ook geprobeerd om de ontwikkeling van windenergie af te remmen. In het bijzonder het 'prijsgebaseerde'
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systeem van overheidssteun roept veel weerstand op. Een andere barrière blijkt de weerstand van actoren zoals locale overheden, individuele
burgers en belangengroepen tegen de constructie van windturbines op
specifieke locaties te zijn. H e t onderzoek laat zien dat de ontwikkeling
van windenergie voornamelijk afhankelijk is van overheidssteun.

De

effecten van liberalisering op de ontwikkeling windenergie zijn dan o o k
naar verwachting beperkt. De opkomst van vrijwillige verkoop van
'groene'

elektriciteit

door

elektriciteitsbedrijven

aan

klanten

kan

hoogstwaarschijnlijk in de nabije t o e k o m s t geen alternatief bieden v o o r
overheidssteun.

T a b e l 3 Onderliggende factoren v o o r de ontwikkeling van windenergie

Prikkels
•

Milieubeleid van overheden
- Directe financiële steun voor windenergie
(investeringssubsidies, belastingreducties, leningen
tegen gunstige voorwaarden)
- Gesubsidieerde tarieven voor levering van elektriciteit aan
het net:
i. prijsgebaseerde systemen
ii. kwantiteitsgebaseerde systemen

•

Technologische ontwikkeling

•

Vrijwillige steun door elektriciteitsbedrijven

- Schaalvergroting van windturbines
- Gemotiveerd door milieu- of commerciële overwegingen
Barrières
•

Weerstond tegen plaatsing van windturbines
- Hindermacht uitgeoefend door locale overheden, burgers
en belangenorganisaties

•

Sector-regulering
- Weerstand van elektriciteitsbedrijven tegen prijsgebaseerde systemen van overheidssteun

Een verdere conclusie is dat het mogelijk is o m zowel kwantiteitsgebaseerde-

als

prijsgebaseerde

systemen

van

overheidssteun

te

handhaven in een geliberaliseerde situatie. H e t eerstgenoemde systeem
w o r d t vaak gezien als economisch efficiënter en, vanwege de prijsvorming via concurrentie, geschikter v o o r een geliberaliseerde elektriciteits-
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sector. Daar staat tegenover dat prijsgebaseerde steun t o t dusverre vele
malen

effectiever

blijkt

bij

het

opzetten

en ontwikkelen

van

een

windenergie-infrastructuur.
De ontwikkeling van vraagbeperkingsactiviteiten d o o r elektriciteitsbedrijven

en andere

organisaties

in de elektriciteitssector,

het

zogenoemde 'demand-side management', is volgens dit proefschrift v o o r namelijk afhankelijk van d o o r milieuoverwegingen bepaalde overheidssteun (Tabel 4).
T a b e l 4 Onderliggende factoren v o o r de ontwikkeling van demand-side
management
Prikkels
•

Milieubeleid van overheden
- Directe steun voor demand-side management
i. 'integrated resource planning'
ii. kwantiteitsgebaseerde systemen
- Installatie van een onafhankelijke 'energiebesparingsorganisatie'
- Normen voor energie-installaties en -apparatuur

Barrières
•

Sectorregulering
- Vraagbeperking strijdig met winstbelang van elektriciteitsbedrijven in monopolie

In de praktijk zijn t w e e systemen v o o r steun in gebruik: 'integrated
resource planning' en 'kwantiteitsgebaseerde' systemen. Bij de eerste
methode moeten elektriciteitsbedrijven een gedetailleerde beschrijving
van vraagbeperkingsopties in hun gebied geven in zogenaamde 'integrated
resource plans'. In dit systeem w o r d e n van tevoren geen kwantitatieve
overheidsdoelen

voor

vraagbeperking

geformuleerd.

Bij de

tweede

methode w o r d t daarentegen juist uitgegaan van een dergelijke kwantitatieve

doelstelling

voor

vraagbeperkingsactiviteiten

van

elektriciteits-

bedrijven. In het algemeen w o r d e n deze activiteiten gefinancierd d o o r
een eindverbruikersheffing. Additionele steun v o o r demand-side management activiteiten kan daarnaast w o r d e n geleverd d o o r de instelling van
een onafhankelijke energiebesparingsorganisatie en d o o r het stellen van
eisen aan de efficiëntie van apparatuur en energieinstallaties v o o r eindverbruikers.
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Een belangrijke barrière voor de ontwikkeling van demand-side
management is dat deze activiteit in het algemeen strijdig is met het
winstbelang van elektriciteitsbedrijven. Dit geldt in het bijzonder voor
een monopoliesituatie, waarin er geen noodzaak bestaat voor elektriciteitsbedrijven om klanten te binden door dienstverlening - waaronder
ook energiebesparing kan worden verstaan. Dit conflict wordt nog
versterkt als geïntegreerde opwekkings- en leveringsbedrijven grote investeringen in elektriciteitscentrales moeten terugverdienen.
Overheidssteun is de belangrijkste onderliggende factor voor demand-side management. De effecten van liberalisering op de ontwikkeling
van demand-side management lijken beperkt. Commerciële activiteiten
zijn tot nu toe bij lange na niet in staat om overheidssteun te vervangen
als de gestelde beleidsdoelen voor energiebesparing bereikt moeten
worden. Daar komt bij dat als de elektriciteitsprijzen dalen na liberalisering de vraag van eindverbruikers naar energiebesparingsactiviteiten
vermoedelijk eveneens daalt.
Verder wordt betoogd dat een systeem van 'integrated resource
planning' op een nationaal niveau hoogstwaarschijnlijk niet past bij een
geliberaliseerde elektriciteitssector.
In Tabel 5 zijn de verwachte effecten van liberalisering van de elektriciteitssector op energiebesparing samengevat. Een belangrijk positief
effect van liberalisering is de toename van de dynamiek in de sector.
Deze biedt mogelijkheden voor nieuwe partijen en beperkt de hindermacht van bestaande partijen, wat in het bijzonder de kansen van
technologieën die relatief concurrerend met conventionele opties zijn,
zoals industriële- en kleinschalige warmte-kracht, vergroot.
Een verbeterde markt- en nettoegang zal ook meer kansen bieden
voor innovatieve aanbieders van energiebesparingsopties als warmtekracht, windenergie of demand-side management en energie-efficiëntie.
Liberalisering zal ook de aandacht voor de behoeften van klanten vergroten, wat kan leiden tot een groter aanbod van energiediensten zoals
groene elektriciteitsprogramma's of energie-efficiëntie.
Aan de andere kant mag verwacht worden dat liberalisering van de
elektriciteitssector zal leiden tot een toename van de aandacht voor de
korte termijn, wat nadelige gevolgen zal hebben voor lange-termijnopties
zoals stadsverwarming. De mogelijke prijsdaling na liberalisering kan ook
de marktkansen voor vernieuwbare energiebronnen verslechteren en de
aandacht van eindverbruikers voor energie-efficiëntie en vraagbeperking
verminderen.
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T a b e l 5 Effecten van liberalisering van de elektriciteitssector op energiebesparing
Belangrijkste positieve effecten
•

Een dynamischere situatie
- Meer partijen, minder hindermacht van bestaande partijen:
Meer kansen voor bijv. industriële en kleinschalige warmte-kracht

•

Betere markt- en nettoegang
- Meer kansen voor innovatieve leveranciers van warmtekracht, vernieuwbare energie en energie-efficiëntie

•

Meer aandacht voor behoeften van klanten
- Ontwikkeling van energiediensten, bijv. groene-elektriciteitsprogramma's en commerciële energie-efficiëntie

Belangrijkste negatieve effecten
•

Meer aandacht voor korte termijn
- Minder kansen voor lange-termijnoplossingen, zoals
stadsverwarming

•

Mogelijke daling van elektriciteitsprijzen
- Verslechtering marktkansen voor vernieuwbare energie,
Minder aandacht van eindverbruikers voor energie-efficiëntie

Samenvattend zal liberalisering zowel positieve als negatieve effecten op energiebesparing hebben. Veel hangt echter af van de manier
waarop liberalisering en de bijbehorende regulering w o r d e n vormgegeven. W a t dit betreft zijn in het bijzonder t w e e conclusies van belang:
•

H e t onderzoek heeft de voordelen v o o r de ontwikkeling van
warmte-kracht aangetoond van een stapsgewijs gereguleerd liberaliseringsproces, in het bijzonder een organisatorische scheiding van
elektriciteitsbedrijven v ó ó r introductie van concurrentie;

•

Het onderzoek heeft daarnaast de voordelen laten zien van systemen van overheidssteun die gebaseerd zijn op een vaste kWh-prijs.
Ondanks hun veronderstelde economische inefficiëntie blijken zij
zeer effectief te zijn in het creëren van een markt v o o r w i n d energie.
Een laatste conclusie is dat marktgebaseerde energiebesparings-

initiatieven in een toekomstige geliberaliseerde elektriciteitssector overheidssteun kunnen aanvullen, maar niet vervangen. Nauwkeurig toezicht
op deze commerciële activiteiten w o r d t daarom aanbevolen. Z o n d e r
deze controle, een zorgvuldig afgestemde regulering en de intentie van

213

SAMENVATTING

overheden om energiebesparingsactiviteiten te ondersteunen waar
noodzakelijk lijkt het onwaarschijnlijk dat de huidige gestelde energiebesparingsdoelen kunnen worden bereikt.
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Based on detailed case studies of cogeneration, wind energy and demand-side management
development in the context of electricity sector liberalisation in the Netherlands, Denmark,
Germany and the United Kingdom, this dissertation investigates what strategies can be used
by policy makers to realise energy conservation goals in present and future liberalising
electricity sectors. 'Energy conservation and electricity sector liberalisation' is of interest to
policy makers, researchers, electricity sector employees and all those involved in strategical
environmental and energy sector issues.
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