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Abstract

Creation of an internal market for renewable electricity will involve a political negotiation proc-
ess, similar to previous EU greenhouse gas negotiations. The Energy Ministers in the EU have
agreed on an overall target of 21.7% of electricity supply from Renewable Energy Sources
(RES-E) and a distribution of targets over the individual Member States.

The REBUS project aimed at providing insights in the effects of implementing targets for re-
newable electricity generation at EU Member State level and the impact of introducing burden
sharing systems within the EU, such as a Tradable Green Certificate (TGC) system. Member
States can participate in such burden sharing systems to reduce the costs of achieving targets for
electricity from renewable sources (RES-E), compared to strictly national implementation
measures. The project concentrated on the development of the REBUS model, which quantifies
the impact of trade (in green certificates, quotas or targets) and the implementation of different
rules to setting targets at individual Member State level.

In addition, the project has paid special attention to the participation of stakeholders such as
utilities, traders, and consumers of electricity. What is their opinion on the target setting, on the
design of a trading system and its practical implementation and monitoring aspects? Utilities
and consumer organisations in Denmark, Italy, The Netherlands and the United Kingdom have
been asked to comment on these issues. This report is a result of a series of interviews with
these stakeholders on their reaction to different burden sharing proposals, and on the socio-
economic and financial impacts they foresee.

The utilities take a critical view of their position in the renewable energy market and possible

future international trading scheme. The main conclusions from the interviews are:

e Generally, target setting and burden sharing are regarded political questions, on which gov-
ernments should decide.

e Stakeholders emphasise that it is of vital importance that ambitious targets are supported by
a reliable trading system. The role of governments in providing a good monitoring system is
stressed; double counting should be avoided.

e There is a general preference for an obligatory over a voluntary target system. Almost all
interviewees prefer a fine above other sanctions for penalising non-compliance.
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e The general feeling is that international trade between different systems cannot be success-
ful. Doubts are expressed regarding trade between voluntary and obligatory systems. Reci-
procity conditions are considered important to prevent for subsidy flows between countries.

e For an international trading system to be successful, harmonisation of the definition of RES-
E is regarded essential, and clarity on the definition underlying the current targets is re-
quired.

e Targets in the Draft Directive are, to the surprise of most interviewees, quite favourable for
the countries under consideration. Several interviewees ask for more transparency on how
the EU directive has been developed.

e  When asked for their preferences regarding burden sharing options, many interviewees tend
to consider what is most favourable for their own country. There are differing opinions on
what is a ‘fair’ division of targets.

It should be noted that the countries involved in the project are all front runners as far as TGC

systems are concerned, and thus the results of the interviews are not representative for the EU as a
whole.
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1. INTRODUCTION

This report describes the results of two series of interviews with utilities and consumer organi-
sations, conducted in the Renewable Burden Sharing (REBUS) project. The report is based on
interviews held in Denmark, Italy, the Netherlands and the United Kingdom.

Burden sharing

In May 2000, the European Commission issued a draft directive specifying measures required to
be taken to achieve a share of 22.1% renewable electricity (RES-E) consumption within the EU
in the year 2010. This draft directive contains an indication of setting national targets' for each
EU Member State and requires Member States to certify the origin of their national RES-E pro-
duction. This certification serves as an accounting system that consumers can use to make sure
they are purchasing RES-E, and possibly to verify that obligations have been met.

Although the Commission has set indicative targets, individual Member States themselves will
have to decide on their national targets. The question is what division of the overall EU target
over the different member states (‘burden sharing’) is considered to be fair. The redistribution of
targets is in fact a redistribution of the costs of achieving the overall EU target. Another impor-
tant question is whether countries should be allowed to realise part of their target abroad. Im-
plementing an international trading scheme, such as tradable quotas or certificate trading could
facilitate this.

Tradable Green Certificates

The system that is most discussed at the moment for this burden sharing is an (inter-) national
trade system in which the certificates for RES-E can be traded: the system of tradable green
certificates (TGC). In such a system, producers of green electricity receive a certificate for each
pre-defined unit of electricity produced from renewable sources. These certificates can be traded
at a national or international certificate market, and give the producer a separate revenue for the
‘green’ value of the electricity. Therewith, a TGC system creates a separate market for renew-
able electricity besides the market for conventionally produced electricity. Several Member
States have already decided to implement a national TGC system, but there are significant dif-
ferences between individual systems. Others are considering this as well as other alternatives
such as other quota-based systems, project-based financing and tradable quotas, or continuation
of fixed-price schemes.

The REBUS project

Creation of an internal market for renewable electricity will most probably involve a political
negotiation process, similar to previous EU greenhouse gas negotiations. The REnewable BUr-
den Sharing (REBUS) project provides insight in the effects of implementing targets for renew-
able electricity generation at EU Member State level and the impact of introducing a Tradable
Green Certificate system within the EU.

The project concentrates on the development of the REBUS model, which quantifies the impact
of trade in green certificates and the implementation of different rules to setting targets at indi-
vidual Member State level. Results are obtained for a range of so-called burden sharing options
that reflect differences in economic, social and geographical possibilities to increase the share of
renewables in individual Member States. Furthermore, the project has analysed the impact of
other supporting mechanisms for renewable electricity on the effects of the EU Tradable Green
Certificate system.

' In December 2000 some of these targets were renegotiated, see Table 3.5, resulting in an overall share of 21.7%
renewable electricity in 2010.

ECN-C--01-031 5



Interviews within the REBUS project

Within the REBUS project, special attention has been paid to the active participation of utilities

and consumer organisations. These stakeholders have been asked to comment on the practical

implementation, monitoring aspects and business opportunities of distributing the overall EU

target on renewable energy/electricity production between the EU Member States. This report is

a result of a series of interviews with these stakeholders on their reaction to different burden

sharing proposals, and on the socio-economic and financial impacts they foresee. Two points of

view are reflected in the interviews:

e Utilities have been asked to reflect the visions of the actual traders when burden sharing is
implemented by means of tradable instruments;

e Consumer organisations have provided feedback from the point of view of consumers of
renewable electricity.

Interviewed parties

Although many utility partners are in the process of restructuring or re-orientation of the market

due to the liberalisation process and changing market circumstances for renewable energy, all four

research partners could find the scheduled two co-operating utilities. In the four countries involved
in the project, Denmark, Italy, The Netherlands and the United Kingdom, interviews were con-
ducted with the following parties.

e Denmark: DK1 is the system operator for a Danish region. DK1 is neutral and independent
of commercial interests and is owned by a number of grid companies. DK2 is a consumer
owned energy company in a Danish region. One of its daughter companies is very active in
developing solar technology projects (PV as well as thermal solar projects).

e [taly: The interviews have been held with electricity producers, because in the Italian TGC
system, the obligation will be on the generators. IT1 and IT2 are two of the largest electric-
ity producers in Italy. In addition, one of the largest industrial associations in Italy (IT3)
was interviewed, and thus represents the point of view of consumers of energy. IT3 has not
answered the questions on trade, because they will not act as a trading party. IT3 has only
participated in the first interview.

e The Netherlands: NL1 is a large distribution company, and NL2 is a medium sized distribu-
tion company. Although both Dutch utilities were asked to express both the points of view
of the traders and of the consumers, NL1 emphasised the commercial and trading aspects,
while NL2 put more emphasis on the fairness and environmental aspects.

e United Kingdom: UK1 is a Trade Association representing the major companies involved in
the electricity industry in the UK. Its members include companies from the generation,
transmission, distribution and supply sectors of the industry. UK2 is a consumer organisa-
tion representing the interests of consumers in the electricity and gas industries. It represents
all levels of consumers, but has the remit to focus on the ‘disadvantaged’.

The names of the companies are not used in this report, because it has been agreed with the in-

terviewed parties to keep this confidential.

Outline of the report

Chapter 2 gives an account of the first interview, focusing on burden sharing options and in-
struments, the expectations regarding trade in green certificates, but also more general issues
such as the perception of market barriers for renewables. Chapter 3 describes the second inter-
view, which has been conducted after the results of the REBUS model calculations had become
available. The original interview outline consisted of a mixture of questions and explanatory
text. This outline has been retained in the report. The questions can be recognised from the italic
font, and the main questions are numbered.
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2. INTERVIEW ON BURDEN SHARING OPTIONS,
INSTRUMENTS AND TRADE

The purpose of the first interview was to ask feedback on the proposed burden sharing options,
using criteria such as transparency, monitoring and ease of implementation. The interviews
were held in July-September 2000.

2.1  General remarks

It is important to note that the answers given by NL1 are based on their own proposal for a sys-
tem with a direct link between energy supply and trade in green certificates. NL1 is of the
strong opinion that a burden sharing system is completely separate issue from target setting and
setting obligations. Liberalisation has separated grid control and supply. Therewith there is no
reason anymore to separate trade in green certificates from supply of electricity. On the con-
trary, it makes it much more and unnecessarily complex. A bank cannot sell a green certificate
separately from the physical power. For NL1 the heart of the matter is the supply of electricity,
whether that is from renewable sources or not. A TGC system does not have to be specified in
the Energy Law, this should be done in existing Laws on financial trade. Accountants that also
monitor regular electricity sales should carry out monitoring. Renewable energy policy in the
Netherlands does not match with the climate objectives and policies as specified in the Kyoto
Protocol.

2.2 Burden sharing

1. As mentioned in the introduction, the European Commission has specified the Draft Direc-
tive on renewable electricity and has set indicative targets for each Member State, see Table
2.1.

Table 2.1 Member States 1997 official EUROSTAT RES-E compared with indicative targets in
2010 for the countries involved in the project’

RES-E % 1997 RES-E %2010  RES-E % 1997 RES-E % 2010
without large hydro without large hydro
Denmark 8.7 29.0 8.7 29.0
Italy 16.0 25.0 4.5 14.9
Netherlands 3.5 12.0 3.5 12.0
United Kingdom 1.7 10.0 0.9 9.3
FEuropean Union 13.9 22.1 3.2 12.5

Are you familiar with the draft Directive and the indicative targets as specified by the Commis-
sion?

All interviewees are aware of the existence of the Draft Directive and the main principles, but
not all know the specific target for their own country or the indicative division of this target
over the countries. NL1 adds that the draft directive is not clear on the objectives. It is not
clearly formulated whether burden sharing is the objective of the Directive.

% In December 2000, the indicative targets have been modified in the EU Energy Council. The revised targets have
been discussed in the second interview and are shown in Table 3.5.
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Do you think the indicative target specified by the Commission in its draft directive to be
achievable for your country in the year 2010?

Most interviewees stress the need for supporting policies as a prerequisite for achieving the tar-
gets. However, the opinions whether the targets are actually feasible differ between countries as
well as parties.

DKI regards the target technologically feasible, but politically and economically doubtful. DK1
thinks it is only possible to achieve the targets if they are accompanied by political or economic
initiatives. DK2 is somewhat more positive, and is convinced that when the deployment of bio-
mass and wind power is supported by technological regulation, PV will be pulled to contribute,
too, especially with respect to ancillary services.

IT1 thinks the efforts put into the achievement of this target will make the target feasible. The

institutional framework has recently changed, both at national level with the Decreto Bersani’

and at an European level with the White Paper. IT2, on the other hand, regards the target to be

completely unrealistic, for the following reasons:

1. The target means that the energy generated by new renewable plants in the period 2002-
2010 should be 81% of the forecasted increase of total energy demand in Italy by 2010

2. This new renewable energy should be achieved mainly without large hydro (this means that
energy from renewable plants different from large hydro should be increased about 5 times
as compared to the present situation, which in Italy is already relatively good due to many
minihydro and geo plants)

3. This target is 15% higher than the indicative target of the Italian Government White Paper
on renewable energy. This target was considered in the paper itself ‘an extremely ambitious
target’.

IT3 thinks the target is too high, because they have not noticed great response in the industrial
sector.

According to NL1, the achievement of targets mainly depends on regulation. The indicative tar-
gets should be translated into actual targets, to be adopted by national governments. The gov-
ernments should set a clear path of targets up till the year 2010, for instance for each year. Fur-
thermore, the government should set an obligation on the end-consumer. Then, the targets can
be clearly achieved. The other Dutch utility expresses more doubts, referring to the difficulties
in achieving the present Dutch target of 10% renewable energy.

UK regards the target as achievable, but challenging under the current regulatory environment.
This answer is based upon the assumption that the UK maintains its definition of renewable en-
ergy, which includes energy from waste, sewage gas and landfill gas. UK2 also doubts the tar-
get can be achieved.

Besides TGCs, do you know other burden sharing options (instruments)? What option would
you prefer?

Other instruments mentioned are quotas, taxes, emission trading. Some interviewees see pro-
motion of RES-E as a consequence of climate policy, and therefore refer to the Kyoto targets
and mechanisms to achieve these. The UKI states that the ideal would be to have all of the
Kyoto mechanisms and TGCs working together in an integrated system. However, this is not a
practical option in the shorter term, so the system should start with fewer players and a more
simple system. Therefore, TGCs should be introduced first, as they are easier to implement.

3 The Decreto Bersani is the Italian implementation of EU directive 96/92 concerning liberalisation of the electricity
market.
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The utilities have no preference with respect to the burden sharing instruments, but state that
governments should decide not only the choice of instrument but also the way the national tar-
gets are set. TGC however is regarded an effective market mechanism, which also fits well with
the transition to competition on the power markets.

Additional remarks:

e DKI adds that in the EU directive the targets should be consistent with the Kyoto targets
and the EU White book target. If the RES-E targets are more ambitious than the Kyoto tar-
gets with respect to the CO, burden, then there have to be more burden sharing options. The
CO, targets are already determined. One option is to see how far one gets on RES-E with
the CO,-market (-options) only. In addition SO,, NOy etc. also have to be considered.

e [T2 argues that RES are not the only way to achieve environmental benefits and to meet
Kyoto targets. Transformation of existing thermal power plants into combined cycles is
cheaper and more effective in reducing CO, emissions.

e NLI1 states that the government should opt for a system that addresses the ‘Polluter Pays
Principle’ and in which obligations are set for end-consumers. Project-based burden sharing
systems are not preferred at all, because of the huge administration required. Both Dutch
utilities see their role as an intermediate, not having any CO, emissions themselves, and
serving to assist the end-consumer in meeting its targets.

e UK?2 believes that the burden sharing system implemented is not the most important factor.
What is more important is that the compliance mechanisms are correctly implemented and
enforceable.

Should the burden sharing process take place on a national level (i.e. between EU govern-
ments), on an (inter-) industry level, or between end-consumers?

All interviewees agree that the setting of targets should take place on EU level. On the realisa-
tion of the targets, three of the utilities (NL1, IT2, UK2) state that the industrial level is most
efficient. Industries can exercise stronger pressure on cost reductions, because they have differ-
ent possibilities (buy certificates or directly produce renewable energy). NL1 points out that the
Dutch government makes a major mistake in seeing itself as the only trading party and warns
that the government should not act as a monopolist on the market. On the other hand, NL2 states
that a system between countries is much less complex than a system between companies, since
there are less parties involved.

2. The EU proposal and the implementation of policy measures all aim at the promotion of re-
newables, to overcome market barriers for renewables and/or to lower the long-term pro-
duction costs of renewables.

In your opinion, what are the main market barriers for renewables at this moment?

The costs of RES technologies, in particular PV, are mentioned by almost all interviewees as an
important market barrier. Secondly, in all countries public opposition plays a role. The Danish
and Dutch interviewees mention ‘visual pollution’ as a barrier to for instance the issuing of
permits for wind energy, although measures are taken to reduce this problem. Other barriers are
gaining planning permission for projects and lack of technical know-how. In the UK, market
liberalisation is seen as a barrier. Consumers can now easily change suppliers, resulting in
greater electricity competition. This is driving electricity prices downwards and pricing out
RES-E. Most interviewees do not have specific knowledge on the barriers for the EU in general.
However, UK2 states that the situation tends to be better in Member States where the Greens are
involved in the political process/government.
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Country specific remarks:

e DKI1 mentions that at the technological side, fluctuating power production (e.g. wind) may
cause additional costs. However, in Denmark the system operator now has responsibility for
that part, and it is therefore no longer a barrier. Administration costs will also change. Until
now, most RES deployment has been made in large units. In the future, we will see many
small actors.

e IT1 refers to the uncertainties in the Italian law with respect to future mechanisms and
prices. IT3 mentions diffidence from the investors as the main barrier, not only caused by
the higher costs of renewables but also as a cultural barrier. Industries are not well informed
on the potential of renewables.

e NL2 states that renewable energy has an image problem in the Netherlands. Liberalisation
conflicts with the concept of achieving public goals.

e UK?2 also states that RES-E developers tend to be small companies. These companies have
less financial power and hence are more risk averse.

Do you think that the targets specified by the Directive and the corresponding measures that are
expected to be implemented to overcome these barriers will make renewables commercially at-
tractive in the next 10 years?

Most interviewees stress that the actual design of measures is essential. Commercially attractive
is regarded too optimistic a term by most interviewees, although the industry association IT3 is
trustful.

Only one utility (NL1) regards renewable electricity production to be already commercial. The
UK partner (UK1) regards a number of technologies to be almost commercial already, e.g. en-
ergy from waste, sewage gas, landfill gas, onshore wind and small hydro, provided the first
three are regarded as renewables, which not all countries agree on.

Which renewable technologies do you expect to penetrate the market in the next 10 years?

For the EU as a whole, (offshore) wind and small-scale hydro are mentioned by different part-
ners. The potential of PV in Southern European countries is mentioned by the Northern coun-
tries, provided that additional subsidies are available. IT2 expects that in northern European
countries biomass from wood residues (not from crops) will be profitable. The country specific
expectations are summarised below.

The Dutch utilities have differing opinions on the future of biomass. NL1 expects PV to grow
much faster in the next few years and regards the potential of biomass to be largely overesti-
mated. On the other hand NL2 expects the largest increase in electricity from biomass, and sec-
ondly wind power. Increase in wind power production is difficult at the moment, but the inter-
viewees believe that differences between provinces could be overcome. NL2 considers a
breakthrough in efficiency as well as production costs essential for increased penetration of PV.
Together with the right tax incentives this could make PV an interesting option.

The Danish interviewees expect a large penetration for wind power in Denmark. Secondly, PV
(only when subsidised) and small scale hydro. If the hydrogen technologies are becoming more
attractive, new perspectives arise.

The Italian interviewees mention wind energy first, although cheap wind resources are limited.
Biomass, micro hydro and geothermal are also mentioned. IT3 mentions small hydro and energy
from waste.

For the United Kingdom energy from waste, sewage gas, landfill gas, onshore wind and small

hydro, provided the first three are regarded as renewables, which not all countries agree on.
Future technologies include offshore wind. The penetration of biomass is likely to be greatly
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influenced by the situation in agriculture, such as the influence of the Common Agricultural
Policy, set-aside land, etc.

2.3 Design issues

The success of any burden sharing system will largely depend on its design. Acceptability,
efficiency and effectiveness of different market systems can vary largely and systems are
often redesigned to incorporate policy and market requirements. For instance, popular sys-
tems as fixed price and fixed premium systems are currently redesigned to incorporate re-
quirements of liberalised markets. For quota systems (i.e. tradable quotas, tradable certifi-
cates), an important difference is that between a voluntary and an obligatory quota system.
In an obligatory system, certificates are mainly used to guarantee a political planned de-
ployment of most efficient RES-E. In a voluntary system, certificates are largely used as a
way for companies to show a ‘green image’.

What system do you prefer and why?

The answer to this question often refers to the choices already made in different countries. Two
utilities remark that the burden sharing system is not dependent on the choice of a design. The
burden sharing only has to set up some targets f or each MS, i.e. a split of costs within the EU.
Each MS can then achieve the target by different measures. Several utilities express doubts
whether a non-mandatory system can achieve ambitious goals, although it is preferred by some
for pragmatic reasons. Both Italian power producers prefer a system where the obligation is on
different levels, and where not only electricity but also other energy carriers are involved.

Additional, country specific, remarks are summarised in the next paragraphs.

Denmark agreed on a domestic green certificate market that should start January 1** 2002. The
new Danish electricity reform introduced an obligation of RES-E consumption for Danish con-
sumers, which will have to be met by purchase of certificates. DK1 states that the obligatory
system fits better with the competition on the power markets. The fact that the Netherlands can
continue with a voluntary system is due to the relatively small size of the target, which is not a
major burden for the state finances! This can not be done in other countries like Denmark,
where one of the main arguments of introducing TGCs was a disengagement from the state fi-
nances. DK2 prefers the obligatory system, because it is hard to see that a non-mandatory sys-
tem can work with ambitious goals.

Italy has chosen the obligatory system. IT1 states that an obligatory system seems to be neces-
sary at this stage and makes the process definitely easier. Once renewables are soundly devel-
oped a voluntary system might be preferable. IT1 prefers a mixed system: an obligatory system
which includes some flexibility and which is integrated with a voluntary system at different lev-
els, not only generation. The present Italian obligation (which they approve though it is imposed
to generators only) could be improved by promoting voluntary labelling and, for instance, green
pricing so that other levels contribute in meeting the targets. Flexibility is important in the RES-
S market: consider a dry year or a year with low average wind speed, it would be highly unfair
to be fined because of that! A sort of time compensation over a longer and flexible period of
time should be taken into consideration.

IT2 states that a quota system is most efficient. It works well if the quota is not too ambitious
and the burden is shared among all actors and all sectors. This means that also autoproducers
should contribute, as well as energy sectors other than electricity, like gas distributors. In fact
use of renewables is a social objective and it is not correct that the electricity sector bear most of
the extra costs. This would make electricity less competitive as compared to gas, making it more
difficult to disseminate efficient electrotechnologies and leading to a disadvantage for the envi-
ronment, to an obstacle to the introduction of renewables (because a decrease in electricity de-
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mand would reduce the need for new plants) and to a decrease in the competitiveness of the EU
industry. IT3 generally tends to prefer voluntary options based on incentives schemes.

IT3 doubts that in an obligatory system, which implies higher costs, the regulator will be able to
monitor compliance, and to make the rules respected. A voluntary system, on the contrary,
would be the incentive for a natural process of the development of renewables.

The Dutch government will probably opt for a voluntary system. NL1 states that the Dutch sys-
tem, with until 2000 a voluntary agreement through a general levy (MAP) and next the current
(voluntary) specification of a TGC system is, not acceptable. The market for RES-E will col-
lapse in this way. NL2 gives an ambivalent answer. From the company point of view, the vol-
untary system is supported, it is not really at the heart of the matter of energy companies. From
a personal point of view, the interviewees prefer an obligation for reasons of certainty and fair-
ness. With the current choice of system, the company of NL2 has no necessity whatsoever to be
active in purchasing green power besides for the voluntary market.

The UK government has announced that it will have an obligation on suppliers to meet a target
of 10% RES-E, if possible by 2010, using a TGC system. UK1 prefers a voluntary system, as it
is more consistent with open markets and reduces the amount of regulation and hence bureauc-
racy. Such a system has worked in the UK with cogeneration, where a national target is being
met by market forces. However, it is recognised that cogeneration is commercial, while RES-E
is not. Therefore, a pragmatic view is that a voluntary system would not work in the UK, so in-
tervention would be necessary. However, the level of intervention required depends upon the
status of the barriers against RES-E (e.g. public acceptance). UK2 also states that only an
obligatory system is feasible, but it is very important that a suitable system is designed.

Which factors do you expect to influence the (voluntary) demand for RES-E?

The Dutch and British interviewees stress financial factors (prices and taxes), advertising
(knowledge of and understanding of RES-E) and marketing (green image). This latter factor is
also mentioned by the Danish interviewees: environmental consciousness and derivations such
as company profiles, life style, attitudes, the actual progress/development of the environment,
etc. Danish and Italian interviewees mention the importance of creating confidence in the prod-
uct (TGC). It is important that the TGCs have an official recognition under common known
conditions. For the Italian industry association IT3, the economic factors are most important:
dependency and high cost of fossil fuel. For industries environmental factors come second,
which doesn’t mean that they are not important. The UK consumer organisation also pointed out
that despite ‘price’ is almost always the first issue quoted by consumers, this is not the most im-
portant factor. What is more important is the perceived and actual ‘ease’ of changing to RES-E
supplies. If this second factor does not apply, then price will hardly ever determine the uptake of
RES-E.

What consequences do you expect of the choice of your country on the penetration of RES-E?

Only the Dutch interviewees have commented on the choice of their country. The general ex-
pectation is that the voluntary system will have less effect on the penetration of RES-E.

Both Dutch utilities comment on the discontinuation of the MAP system at the end of 2000. In
this system all consumers pay a levy which is used by the utilities for achieving, among others,
a RES-E target. With the ending of the MAP levy end of this year, the RES-E growth will be
lowered, since there is a considerable gap between the MAP target and the sales of green power.
The introduction of (only) a voluntary system is expected to lead to a further decrease in de-
mand.
e NLI states that customers will not be willing to pay anymore if there is free-rider behaviour.
The green customer is a very critical customer. Given the current circumstances, NL1 has
no desire to buy additional amounts of green power. Setting an obligation will alter this,
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since the 3% target of the MAP will be held on to and can gradually be increased to the
12% as set in the Draft Directive.

e NL2 points out that the Dutch choice also results in a more uneven distribution of the target
over consumers. In the voluntary system there will be less customers for renewable power.
What is difficult to explain to customers is a mix of systems, such as the MAP-levy, which
is an obligation and the voluntary payment for green power. The interviewees prefer com-
pletely separate systems. There should not be any interference between different systems
that support renewables.

4. Another design issue is the distinction between a system where all generated RES-E is eli-
gible for certification, and a system where only the RES-E that is delivered to the grid can
be certified. The advantage of the last variant is that monitoring is less complicated.

Which option do you prefer and why? If the first option is preferred, what should be the restric-
tions for eligibility? How do you propose this should be monitored?

Most interviewees do not have a clear preference, it is more regarded as a practical matter to be
decided by governments. They stress that it depends on how the TGC system is designed. Certi-
fication of grid connected production only is often preferred for practical reasons. Only IT1, IT3
and UK2 mention that certification of all RES-E is more in the spirit of promoting renewables.
Additionally, UK2 states that RES-E is linked to climate change. Climate change applies to the
whole economy, so RES-E certification should apply in the same way. However, this would be
very difficult to monitor, but there are ways of including and estimating micro-level installa-
tions (e.g. issue of micro certificates, researching the dynamics of changes in annual & daily
electricity demand). However, in Italy the law establishes that certification is given only for
plants connected to the grid. DK2 notes that in an obligatory system, autoproducers of RES-E
should have the possibility to be exempted from purchasing TGC. NL2 warns for ‘free riders’:
certification of existing plants that are commercially attractive already. In particular if the sys-
tem would be extended beyond electricity, so that production from e.g. waste-water treatment
could be certified.

NL1 states that the non grid connected production should be monitored by the regulator. The
costs of metering — and thus the issuing of certificates — should be borne by the RES-E producer
itself, similar to the current situation for green power.

5. In case of an obligatory system, the next question is on what level the obligation should be
placed (ranging from generators to consumers). The general opinion is that in a liberalising
market, the level playing field is better ensured when the obligation is placed low in the
electricity supply chain, i.e. at utility or consumer level.

What consequences does that have for your utility? What role do you expect to play?

When in The Netherlands a voluntary system is chosen, this question does not apply. Still both
Dutch utilities agree that the obligation should be placed on the end-consumer, respecting the
polluter pays principle. NL2 mentions that for practical reasons a system where obligations are
set for energy companies could be preferred. The obligation would be to supply a fixed percent-
age of their total supplies from renewable sources. The energy company would have the oppor-
tunity to include a mark-up on all its tariffs or sell this part as green power on the market. Both
NL1 and NL2 expect to be an intermediate between the government and the customer. They
will operate on behalf of the customer and assist him in achieving its target.

In Denmark the consumer has the obligation. The network operator issues and controls the
TGCs. As it is too difficult to control every consumer, DK1 believes that the distribution com-
panies will act as an intermediate and handle the individual consumer data and that the network
operator only has to control some aggregated data from the distribution companies. DK2 has no
clear idea of the consequences for its role.
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In Italy the obligation is at the level of generators/importers. Both IT1 and IT2 believe this can
create more business opportunities and will be beneficial to exercise pressure on cost reduction,
because one can choose among different strategies. IT1 adds that renewables is only a branch of
their activities, and that cogeneration might also play an important role more or less influenced
by relevant regulation. IT3 explains that from the consumer point of view there are no conse-
quences up till now, none of their numerous members has ever asked anything about renewable
energy, about TGC or about new regulation regarding RES-E.

The proposed UK system will put the obligation on the suppliers. The role that they will play
will be to go for the least cost solution. The suppliers will take a positive role in achieving the
obligation, as they will commit to it and achieve it.

What types of new actors do you expect to enter the market?
All interviewees expect new traders and brokers to enter the market.

DK1 remarks that power and TGC will probably be purchased from the same companies. There-
fore, the power market determines which new actors we will see. DK2 refers to the wind power
producers that have at present made a common trading company, and are being successful in
making a competitive good.

IT1 expects to assist to many new actors entering the market. From new and more specialised
RES-E generators to RES-E brokers. IT2 expects traders (especially for renewable energy/-
certificates imported from abroad). Moreover, there will be more chances of agreements be-
tween big electricity companies and local companies. IT3 expects energy service companies to
enter the market.

NL1 expects a limited amount of brokers to enter the market. Brokers cannot supply the elec-
tricity itself, so in the current system as well as in the system proposed by NL1* their role will
be very limited. A further disadvantage is that brokers cannot guarantee the quality of supplies,
which critical green power consumers ask for. NL2 responds that in principle everybody is free
to act as a trader on the market. NL2 regards it a realistic option that brokers will be acting on
the market, especially on the demand side of the market. The danger however would be that
traders would more operate at the limits of what is acceptable thus less strict conform the rules
of the market. A trader would not mind whether the product of green power would be margin-
ally green or not, which could potentially harm the image of the product ‘green power’.

UK states that the current changes in the UK electricity market are already leading to the es-
tablishment of brokers. When TGCs are introduced, these brokers will simply expand the range
of their services. Other new actors could involve the creation of RES-E generator clubs (advan-
tages gained from size). In the other direction, the electricity supply market in the UK is likely
to consolidate further, with 5-6 dominant suppliers covering the whole country. There is also
likely to be further vertical integration within the electricity industry combining supply and gen-
eration, including RES-E. A separate result of the market is likely to be the implementation of
more innovative marketing of RES-E supplies performed by the suppliers.

Do you foresee problems when it comes to international trade in certificates? What kind of
problems?

The general feeling is that international trade between different systems cannot be successful. In
particular doubts are expressed regarding trade between voluntary and obligatory systems. The
Dutch utilities are afraid that revenues from the regulating tax (REB) or other subsidies will be
leaking abroad as a result of the proposed voluntary system. The Italian utilities add that har-

* NL1 proposes a system with a direct link between energy supply and trade in green certificates.
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monisation of the system on EU level in particular with respect to the duration of certificates is
essential for converging to one EU market.

At the moment, for the UK, an international trade in burden sharing is less likely in the UK.
This is because the current legislation states that the UK obligation must be achieved within the
UK (Utilities Act 2000)’. Therefore, it is not likely that the UK would be greatly involved in an
international trading system, as there would be political pressure to meet its obligation first.
However, the interviewees did state that international trade would be a better means of achiev-
ing the UK targets.

6. In an obligatory system, non-compliance will have to be penalised in some way.

Do you prefer a fine, or would you suggest alternative sanctions? Such as?

All interviewees, with the exception of UK2, prefer a fine. UK2 states that fines or financial
sanctions are not optimal, as it is usually the consumer who pays for them. A non-financial so-
lution could be the use of green auditing or eco-labelling. This has to be simple to work and any
non-compliance should be highlighted to the consumer. UK1 states that this fine must not be
used in conjunction with a reduction in the obligation. NL2 and UK 1 mention that the revenues
should be used to increase renewable energy production to enhance achieving the targets.

In Italy, non-compliance is penalised by an obligation to buy certificates. Until 2005, the value
of these certificates is expected to reflect the average price paid with the old system, which in-
cludes a mix of all renewable plant types. If a company continues to be non-compliant sanctions
apply, such as loss of the right to participate in the electricity pool. From 2005, a fine will be
introduced for non compliance.

If a fine would be set, would you prefer a fixed fine or a variable fine (% of market price of the
certificate or the international price that is paid for renewables)?

Different suggestions here, often stressing that it should be high enough. Most utilities, except
IT2 and DK1, opt for a variable fine. The implementations differ. DK2 proposes a fixed base
fine and a consumption proportional fine, while UK1 states it should depend upon the market
price and the level of failure. IT1 mentions that a fine should also include a certain amount of
flexibility — considering to what extent the target is missed and that a fine has necessarily to be
based on the price of a Green Certificate.

What level would you suggest for the fine?

NL2 suggests the price of a green certificate without taking into account the positive effects of
supporting mechanisms, such as subsidies or energy taxes. This would be similar to the full pro-
duction price of renewable energy. DK2 mentions the level of 0.27 DDK as noted in the (cur-
rent) Danish power reform. IT1 states that it depends on the price of a TGC. Actually they do
not think that until 2005 someone will be fined. The system lets the GRTN® emit more certifi-
cates than actual RES-E production. This mechanism will inevitably reduce the risks to be
fined. IT2 states that the fine cannot be very high to avoid excessive profit in case of certificate
scarcity, but also not negligible in order to force to comply. A figure such as 1.3-1.5 times the
average price in the previous period could be satisfactory.

The UK Utilities Act implies that burden sharing is possible, but that any foreign renewable energy must theoreti-
cally be able to physically enter the UK. Therefore, the amount of renewable imports is limited by the UK-France
interconnector (2 GW capacity) and anything between Ireland & N. Ireland, that is not already contracted for other
fuels. A rough estimate is that at least 50% of the UK 10% target could be met this way

National Transmission System Operator
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2.4 Trade

Different national governments, industries and organisations are in parallel preparing differ-
ent national and international burden sharing systems. It can be expected that each system
will specify conditions under which certificates from other countries or parties will be ac-
cepted. These conditions will largely influence the possibilities in international trade.

Under what ‘design’ conditions do you expect international trade to be feasible/successful?

o Design/specification of demand

DK2 and IT2 stress that reciprocity conditions will be required and express doubts with respect
to the feasibility of trade between obligatory and voluntary systems. IT3 remarks that any suc-
cessful design should include industries.

The Dutch utilities have opposite opinions with respect to a direct link between imported physi-
cal power and certificates. NL1 proposes this system, while NL2 warns that it limits the trade in
certificates. In addition, NL2 proposes a minimum restriction on domestic realisations, because
it should not be that some countries do not realise anything domestically, and realisations are
only met in e.g. the financially less fortunate countries.

e  Definition of RES-E

DK1, DK2, UK1, UK2 and IT2 stress that the definition of RES-E has to be standardised. Ac-
cording to IT2, all technologies included in the European white paper should be included in a
TGC system, including therefore large hydro and waste-to-energy. UK1 does not want to im-
pose restrictions over which technologies are included in the TGC system. The industry asso-
ciation IT3 was not aware of the debate regarding the definition of RES-E, but proposes a wide
definition including large hydro, urban waste, fuel cells, hydrogen technologies as well as CHP
with a certain level of efficiency.

NLI, IT1 and UK1 expect differentiated products to arise (i.e. RES-E from different sources),
each with its own price. Consequently, a market can be created for each technology depending
upon its level of emissions, demand for the certificate, etc.

e Mutual acceptance of issuing, verification and monitoring arrangements

NLI1 stresses that the consumer should know what he is buying, there should be a good moni-
toring process and ownership of certificates should be clear. The most important aspect is to
have a reliable system. Double counting should be avoided.

Mutual acceptance of issuing, verification and monitoring arrangements is regarded essential by
both UK1 and UK2. It would also be useful to know government support, as this may influence
the price of certificates within different countries.

e Role of other (national) support mechanisms for RES-E

IT2 mentions that national incentive schemes for renewables and conditions for certificate is-
suing should be sufficiently harmonised. UK1 remarks that other support mechanisms are only
likely to affect the location of development and the technologies that are developed. Both Dutch
utilities stress that the government should take care that REB funds (energy tax revenues) are
not transferred abroad. This could be a result of trade between a voluntary system in The Neth-
erlands with obligatory systems abroad.
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8. First, trade should be established on a national level.

Which parties in your country should, in your opinion, be allowed to exchange targets or trade
in certificates?

In some countries, rules have already been set. In Italy the obligatory market has already been
defined: electricity generators from renewables are TGC producers and sellers, thermoelectric
generators are TGC buyers. In Denmark, the utilities prefer a wholesale market. The Dutch
utilities have the opinion that in principle everybody should be allowed to trade, provided that
they oblige the legal rules and are registered with the regulator. In the UK, the obligation will be
on the suppliers, so the exchange of targets will only be among the suppliers. The trade in cer-
tificates could be amongst all players in the RES-E industry.

9. Trade (in certificates or quotas) can be either bilateral, or through a central market place
such as the Dutch APX.

Do you expect problems when identifying partners for bilateral trade?

NL1 and NL2 do not expect problems to identify trading partners. DK2 mentions that it can be
an advantage with respect to local patriotism that can be used in their marketing. DK1 stresses
that the running-in of the market is best with a mandatory pool, i.e. no bilateral trade. It is ex-
pected that the UK will operate both systems in conjunction with each other. The UK electricity
industry has significant experience in both types of trade, so this knowledge will be used for a
TGC system. UK does not expect problems identifying partners, because it is assumed that the
system will be related to current electricity trading arrangements.

With how many market parties do you expect to trade bilaterally (or for The Netherlands: With
how many market parties do you trade bilaterally at the moment?)

The interviewees have no information on the current numbers of trading partners or expected
trading partners.

Do you expect a central spot market to have added value for you? If so, in what respect? On
which conditions?

The Dutch interviewees do not expect much added value from a central market place for differ-
ent reasons. NL1 believes the current market for renewables to be too small (less than 1% of
electricity). NL2 values the personal relationship between buyers and sellers, especially for
green power. This cannot be achieved at a spot market where transactions are anonymously.
Against this, UK2 does believe that a central spot market will have advantages for consumers.

The other interviewees all prefer a central spot market, except DK2 who doubt to make use of
the central spot market because they expect to be supplied locally. A central market is generally
expected to have lower transaction costs, higher transparency, encourage a wider spread of
products, easier control, freer third party access and allow futures and options markets to be cre-
ated. It might also be an opportunity to meet potential parties for bilateral contracts. IT2 adds
that for a voluntary market (whose volumes they expect to be relatively small) bilateral trade
should be preferred. Brokers can help in identifying partners.

There are two main systems for trade on a spot market: ‘double sided auction’ vs. ‘continuous
trade’. Do you prefer one of these and why?

UK2 was the only interview to express an opinion. The preferred system is continuous trade, as
it better reflects supply and demand conditions, and it aids price discovery.
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10. Trade will bring about additional transaction costs.

In what order of magnitude do you expect transaction costs to be as a result of the introduction
of an (inter-) national trading system?

UK & UK2 expect transaction costs to be small, because if they become too large the suppliers
will begin to develop their own RES-E supplies and trading will either decrease or fail. None of
the interviewees wish or are able to estimate the expected height of transaction costs. 1T2 re-
marks that it depends heavily on the trading system, the size of the market and the number of
actors involved. In the case of the Italian obligatory system, transaction costs should be low,
since potential buyers and sellers are clearly identified and their number is relatively small, at
least in the initial phase.

Do you expect that the choice of the instrument will affect the transaction costs?

The general feeling is that a voluntary system will bring about additional transaction costs, since
there will be more competition and additional marketing costs. The larger the market, the lower
the costs. Therefore, lower costs would be achieved with an international market with obligatory
quotas.

What do you regard an upper limit to the transaction costs? In % of turnover?

The general opinion is that transaction costs should not be too high. The interviewees do not
have enough information on TGC prices to be able to state a figure.

11. When trade on a spot market has reached stability (with respect to price index), the next
step will probably be the establishment of a forward market with derivatives (such as fu-
tures and options).

Do you expect to make use of derivatives in trading green certificates?

The general expectation is that a forward market will arise, and most interviewees expect to
make use of it, depending on the conditions of the market.

On which term would you prefer the establishment of such a forward market? (# years)

The interviewees regard this a market related issue, and cannot provide an opinion. DK1 states
the forward market will follow the established markets, i.e. the Nord Pool markets. After half a
year specialised products will be shaped by the market itself.

Under what conditions would you prefer the establishment of such a forward market?

Most interviewees have no specific knowledge of that. IT1 states that a forward market will
arise in a central market where producers, large consumers and traders all converge. Small par-
ties are not expected to take a relevant part in this mechanism unless through intermediates. IT2
states that in the case of a well-developed market based on obligations, TGC producers, TGC
final users and traders should be allowed to participate. UK2 believes that this market should be
inclusive and therefore open to anyone.

2.5 Institutional aspects

12. In an international trading system, the following fasks need to be performed

Please indicate for each task whether it should be performed by (a) government, (b) regulators,
(c) market parties, (d) NGOs?

The answers are summarised in Table 2.2 below. There are major differences in the extent to
which the governments are supposed to perform tasks in a TGC system. None of the interview-
ees, except the consumer organisation UK?2, sees a role for NGOs. NL1 has the opinion that the
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consumer places no added value on the involvement of an independent organisation or NGO as
for example WWF.

Table 2.2 Proposed division of tasks in an international certificate trading system

NL1 NL2 DK1 DK2 IT1 1T2 1T3 UK1 UK2’
Accounting Mkt Supplier  Gov Mkt Reg® GovReg Mkt Reg &
system distributors Mkt Gov
Issue of Mkt grid Gov/Mkt Reg Gov Reg Gov Reg Reg NGO
certificates operator Grid operator
Verification Mkt grid Not required Independent Gov Reg Reg Reg NGO &

operator when system organisation, if the Reg

adequately verification also is
designed on the regulator.

Monitoring and Mkt grid Gov Mkt generators Mkt Reg Reg Reg Reg
control of operator distributors
production
Admission of  Gov Conform  n.a. no Gov Gov Reg No limits Mkt  Reg
Mkt parties to  Energy Law restrictions
trade
Admission of  Gov Conform  n.a. Reg Gov Reg Reg Gov Reg Reg &
producers Energy Law NGO
Certification of Mkt Accountants Mkt Grid Reg Gov Reg NGO
monitoring and company
measuring
systems
Plus in an
obligatory system:
Calculation of  Gov Gov Gov Gov  Reg Reg Gov NGO &
quotas Reg
Redemption of Mkt Accountants Gov Reg Mkt Reg Reg Reg Mkt
certificates for monitoring°. distributors parties
Control of Gov Gov Reg Gov  Gov Reg Gov
accounts Accountants and

and levy of fines criminal justice
Gov: government, Reg: regulators, Mkt: market parties

IT1 cannot indicate a different party for each task. Calculation of quota is regarded as a gov-
ernmental activity, and a sort of ETSO'’ should be responsible for technical and operational ac-
tivities. The establishment of a third party on the example of the Electricity Authority is also
necessary and could be appointed by the European Commission.

2.6 Burden sharing options

13. Suppose international trade is possible, and an overall EU target has been set on the share
of RE in energy supply in 2010.

Do you expect your own country to be an importing or an exporting country?

The Danish partners find this question hard to answer. DK2 remarks that physically Denmark
will export ‘green’ power, but does not know whether Denmark will also export certificates
(after fulfilling their own target).

" For UK2, where two types of organisation are mentioned, the first is the more important.

8 In the Italian obligatory system practically all these tasks are performed by the National Transmission System Op-
erator — a company 100% owned by the Ministry of Treasury. IT2 approves of this system.

° Automatically assured through linking with electricity supplies (the system proposed by NL1).

19 European Transmission System Operator
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IT1 expects Italy to be able to meet its target, and to be self-sufficient. IT2 does not expect Italy
to meet the indicative target (see question 1) and states that importing/exporting depends on
how the target is defined (e.g., new plants only). IT3 expects Italy to be an importing country at
first.

Both Dutch partners expect The Netherlands to be an importing country, given the current
problems for obtaining a permit for wind farms (NL1), considering the limited space and rela-
tively high energy-intensity of industrial production (NL2).

Both UK interviewees expect the UK to be an importing country, if there is a free market. The
interviewees do not expect the UK’s large potential to be activated by 2010, as technologies
such as offshore wind and wave power will not be sufficiently advanced by then. The levels of
imports are restricted owing to the UK regulation that states that the demand should be sourced
within the UK grid system. The result of this regulation is that the UK is technically and legally
allowed to export TGCs, but there may be a political problems if TGCs are exported before the
UK target is met.

With which countries do you expect that your country will mainly be trading?
Only the Dutch and Danish partners have answered this question.

DKI states that if wind is going to be the dominating technology, western European MS (off-
shore wind) will export to eastern European Member States. DK2 expects trade with central
Europe, depending on the political environment in the various countries.

NLI1 expects that trade (import) will mainly occur with those countries where wind power and
geothermal production can easily be applied, for instance Germany. NL2 expects that trade (im-
port) will mainly occur with countries with less purchasing power, such as Spain, Poland or the
Czech Republic, because renewable technologies will be realised there at lower costs.

IT3 expects Austria, Switzerland and the Netherlands, but this is merely a guess.

Do you expect international trade to lead to a reduction in overall costs? In %?

The general expectation is that trade will lead to a reduction in overall costs. However, UK2
believes that the start-up costs of the trading system will probably still be included in costs by
2010, so the reduction will be a long term effect.

NL1 states that not specifically trade is the decisive factor that will reduce the overall costs, but
the economies of scale. NL2 prefers the system where each country is obliged to achieve part of
its target domestically, because otherwise the richer countries would use the cheaper opportuni-
ties in relatively poorer countries. From a social point of view, the interviewees regard this as
unfair.

14. There are different criteria to divide the target over the different EU countries.
e Equal relative targets (% of electricity consumption)
According to the polluter pays principle, i.e. based on existing emission levels
Taking into account the population
Taking into account the level of GDP
Taking into account RES-E potentials in individual Member States

Which option do you prefer at first sight? Why? Would you suggest alternative options? Which
option do you expect to be most favourable for your country? Or for your company?

Several utilities regard the choice of burden sharing options as a political decision, to be taken
by national governments. The preferences are summarised in Table 2.3. IT1 prefers a combina-
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tion of burden sharing options, as well as UK1 and UK2 (see the note below the table). DK1
prefers to postpone its reaction until the REBUS results are available.

There are differing opinions on the relationship with CO, emission reduction. DK2 and IT1 pre-
fer this criterion, which is also mentioned by NL2, while IT2 states that there are more efficient
ways to reduce CO, emissions than RES-E (e.g. combined cycle generation). NL2 states the tar-
gets should be linked to supplies, other burden sharing matters can be taken into account in CO,
burden sharing agreements. Similarly, DK2 states that the burden sharing could follow the EU-
contribution key.

The expectations what is favourable for ‘own country’ are more or less in line with the impres-
sions of the countries: NL not much RES-E potential, Denmark already a large share of RES-E.
NL2 points out that, if the obligation is set on end-consumers, the most profitable option for all
countries will be a system without restrictions. In that way the price of green power will be the
lowest, not taking into account the source of origin.

Fairness vs. cost: UK states that targets should be set in an equitable way. NL1 points out that
if every country would prefer what is most favourable for their country, the targets would
probably not be achieved on the long term. DK2 considers voluntary agreements, but mentions
that this may not be fair, because some countries may ‘grow lax’ while other countries are set-
ting ambitious goals.

Table 2.3 Preferences regarding the criteria for distribution of targets or costs over EU

countries
First sight Secondly Favourable for
country
1. Equal relative targets (% of electricity NL2; IT1; UK2 DK2
consumption)
2. Based on existing emission levels DK2; IT1; IT3; UK2
3. Taking into account the population UK2 UKl UK1
4. Taking into account the level of GDP DK2; UK1; UK2 UK1; UK2 UKI1
5. Taking into account RES-E potentials in IT1 (in combination with 1 NL2 NL1
individual Member States and 2) ; UK2
6. Equal growth in RES-E IT2; UK1'%; IT3; UK2

Note: UK2 stated that all the options should be used, depending upon some formula.

Do you foresee practical problems in different systems?

NL1 and UK2 state that the only practical problem is for the government to set up a good
monitoring system. DK1 does foresee practical problems. UK1 states that any system will pro-
duce winners and losers.

""'In the UK1 interview, there was some confusion over the definition of the ‘target’. If ‘target’ is referring to addi-
tional penetration (option 6 in the table), then two answers were given - GDP and population. If referring to total
penetration, then none of these are preferable. However, the important factor in setting the targets is that they
should be equitable.
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15. The design of the burden sharing option could affect the amount and type of renewable en-
ergy technologies deployed in the market. This can be steered by setting specific restrictions
or taking other policy objectives into account.

If there are no specific restrictions or design measures, deployment is expected to be mainly in
the cheaper technologies. Do you think higher-cost technologies will survive in the long run?
Do you think that additional instruments should be used to promote high-cost technologies?
What type of instruments for which type of technologies?

Most interviewees agree that in a free market, the high cost options will not survive in the long
term. As these technologies are required to achieve long-term targets, the governments should
provide additional support, but the promoters of these technologies need to justify the case for
any support. After 2010 it is expected that the targets will be increased, so consequently, the
long-term horizon for these technologies is assured. PV is mentioned by almost all as an option
requiring additional support. There are different suggestions on how such support may be im-
plemented: direct subsidies, fiscal measures, R&D support, specific targets for specific tech-
nologies. R&D could be supported by a PSO (public service obligation) as in DK so far, or fi-
nanced by taxation. The establishment of different markets (i.e. one for wind and hydro, one for
solar etc.) could also be an advantage for the promotion of more expensive technologies.

DK1 remarks that at the moment, many subsidy programs for R&D within the different MS are
on the edge of disturbing competition, and think that national support to specific R&D projects
may be banned in the future for this reason. DK2 also refers to industrial interests in the new
technologies, but states that it must be the individual countries that decide if they want to sup-
port R&D.

UK1 mentions that additional instruments should not be necessary in the long term. The impor-
tant factor is that a government provides long-term signals on the direction of policy and the
level of targets for RES-E. For example, the UK government is already looking at post 2010 and
talking about targets to 2025.

Should the burden-sharing take the costs of R&D for new or high-cost renewable technologies
into account?

The general opinion is that the costs of R&D should not be taken into account in a tradable
green certificate system. This should be done as additional supporting schemes, although the
remarks made by the Danish utilities on national industrial policies apply here as well.

UK states that if new technologies become necessary to meet targets, then the R&D could get
paid for by the obligated companies and built into the cost of the technology, which is then paid
for by the consumer. However, UK is of the opinion that government should take responsibil-
ity for the R&D process to permit more timely R&D to take place.

2.7  Conclusions

The interviews show that the utilities take a critical view of their position in the renewable energy
market and possible future TGC market. The levels of knowledge regarding burden sharing instru-
ments and current government plans differ between utilities, but all show a large interest in the
topics studied. It should be noted however that the countries involved in the project are all front
runners as far as TGC systems are concerned, and thus the results of the interviews are not repre-
sentative for the EU as a whole. Utilities in other countries will probably have a more critical atti-
tude. All interviewees showed a large interest to receive calculation results of burden sharing op-
tions obtained from the REBUS model. Specific observations are summarised below.
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Targets and burden sharing

e With respect to the indicative targets in the Draft Directive, most interviewees stress the
need for supporting policies as a prerequisite for achieving the targets. However, the opin-
ions whether the targets are actually feasible differ between countries as well as parties.
Some regard the target technologically feasible, but politically and economically doubtful.
Others point at the growing demand for electricity as a reason for not achieving the targets.

e The utilities have no preference with respect to the burden sharing instruments, but state
that governments should decide not only the choice of instrument but also the way the na-
tional targets are set. TGC however is regarded us an effective market mechanism, which
also fits well with the transition to competition on the power markets.

e Many interviewees refer to the contribution of Kyoto targets over EU Member States, be-
cause these are regarded more urgent. They recognise however that greenhouse gas emis-
sion reduction is not the only reason for promoting RES.

Market barriers and expectations of technologies

The costs of RES technologies, in particular PV, are mentioned by almost all interviewees as an
important market barrier. Secondly, in all countries public opposition plays a role. The Danish
and Dutch interviewees mention ‘visual pollution’ as a barrier to for instance the issuing of
permits for wind energy, although measures are taken to reduce this problem. One UK organi-
sation stated that RES-E is unlikely to penetrate without consumer take-up of green electricity.
If the conversion to green electricity fails to happen, the targets are unlikely to be met. Other
barriers are gaining planning permission for projects and lack of technical know-how.

For the EU as a whole, (offshore) wind and small-scale hydro are expected to penetrate the
market in the next 10 years. The potential of PV in Southern European countries is mentioned
by the Northern countries, provided that additional subsidies are available.

Design issues

There is a general preference for an obligatory over a voluntary quota system. Several utilities
express doubts whether a non-mandatory system can achieve ambitious goals, although it is pre-
ferred by some for pragmatic reasons. One of the Italian partners, on the other hand, doubts that
in an obligatory system, which implies higher costs, the regulator will be able to monitor com-
pliance, and therefore prefers a voluntary system.

International trade

The general feeling is that international trade between different systems cannot be successful. In
particular doubts are expressed regarding trade between voluntary and obligatory systems.
Reciprocity conditions are regarded important, and the role of monitoring is stressed, as double
counting should be avoided. Many stress that the definition of RES-E has to be standardised.
None of the interviewees, except the British consumer organisation, sees a role for NGOs in the
institutional design of an international certificate trading system.

Burden sharing criteria
The choice of burden sharing options is regarded as a political decision, to be taken by national
governments. However, some utilities have expressed their preferences in this matter.

Two utility partners prefer the criterion of equal relative targets. There are differing opinions on
the relationship with CO, emission reduction. Three interviewees prefer this criterion, while an-
other one states that there are more efficient ways to reduce CO, emissions than RES-E (e.g.
combined cycle generation). It is suggested to link the targets to supplies, other burden sharing
matters can be taken into account in CO, burden sharing agreements (the EU-contribution key).

The expectations what is favourable for ‘own country’ are more or less in line with the impres-
sions of the countries: The Netherlands does not have much RES-E potential, Denmark already
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has a large share of RES-E. With respect to the tension between fairness and costs, both UK in-
terviewees state that targets should be set in an equitable way. NL1 points out that if every
country would prefer what is most favourable for their country, the targets would probably not
be achieved on the long term. DK2 considers voluntary targets, but mentions that this may not
be fair, because some countries will be more ambitious or motivated than others.
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3. INTERVIEW ON COSTS, POTENTIALS, CALCULATION
RESULTS AND POLICIES

The purpose of the second interview was to ask feedback on the first results of the model analy-
sis and the burden sharing options. The interviews were held in January-February 2001.

3.1  Costs and potentials

Within REBUS 16 renewable electricity sources are defined. Each technology has a certain re-
alisable energy potential with a certain cost price. Each Member State has its own cost/potential
curve, which forms the basis of the model calculations. Curves are constructed as follows: all
the technologies are ordered by cost price, the cheapest options first and the most expensive last.
This is plotted against the sum of their potentials.

Bands

For some technologies it is not possible to give one potential and one cost price. Therefore these
technologies are split into max. 4 bands, each band represents different costs and potential. Dif-
ferences between bands can be caused by for instance different wind regimes for wind energy or
different radiation levels for solar energy. It is also possible to define different biomass sources
into bands for one technology for example.

Potentials

In REBUS only realisable potentials are used. These are derived from technical potentials and
are always smaller, because restrictions due to socio-acceptance problems, institutional barriers,
unacceptable environmental impacts or limited production rates are taken into account. That
means that the only restriction left for the penetration of a certain technology is the cost price.
At the moment this cost price (including subsidies) is competitive, the technology will penetrate
into the renewable electricity market. Potentials are expressed in the amount of annual electrical
energy generation (GWh).

Although the realisable potential takes into account the capabilities of the renewable production
industry such as a maximum growth rate on the production output, it does not take into account
an overall limitation on the capabilities of the production industry within the whole region.
Therefore, additional requirements are specified on the total realisable production capacity of
RES-E production industries of wind and solar power in the whole of the EU. The total maxi-
mum production capacity of wind onshore in the EU equals 55 GW in the year 2010. For wind
offshore this maximum is set to 5 GW in the year 2010 (EWEA targets).

Costs

The costs used in the curves are the cost price of generating electricity, expressed in euro-
cents/kWh. They are the sum of harmonised costs and non-harmonised costs. The harmonised
costs are equal for each Member State. The harmonised part represents the baseline costs (i.e.
investment costs) for a technology in a liberalised electricity market. The non-harmonised part
represents extra costs for implementation of a certain technology, which differ among the
Member States. Extra costs can be caused by higher local investment costs, due to reinforce-
ment of the local grid or unfavourable environmental circumstances. Higher costs can be caused
by higher O&M costs as well, due to higher local labour costs for example.

The costs are defined as additional to the reference electricity market price of 3 eurocent/kWh.
Note that this means that the equilibrium price calculated by the model can be interpreted as the
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real price for tradable green certificates, representing only the ‘green aspect’ of renewable elec-
tricity supplies.

1. Figure 3.1 - Figure 3.4 present the cost curves for your country for the year 2010, used as
input for the Rebus model. In the graph, total costs are shown, so including the reference
electricity price of 3 eurocent/kWh. The potentials below the reference electricity price give
an indication of the amount of RES-E deployment that can be done without additional sup-
port.

The figures present the potential in TWh for the same technologies and the same cost price.
In presenting the potentials a distinction is made between the total national realisable po-
tential (straight curve) and the so-called realistic potential (dotted curve). The first repre-
sents the national potential that could in principle be deployed in the referring country, thus
including national macro-economic, technical, market, and social restrictions. The latter
takes into account the additional restriction on the world-wide growth of the wind produc-
tion industry. In principle, this additional restriction should also be taken into account for
photovoltaics, but since in this case there is no penetration on the basis of cost-
effectiveness, these restrictions were omitted. All calculations are made for the year 2010.
The figures present the total potential, i.e. including the realisation in the year 1995. For the
total existing potential an average marginal production cost price of 1 eurocent/kWh is as-
sumed. The figures furthermore include two vertical demand functions. The first, dotted line
represents the realised potential in 1997; the base-year that was used for the target setting in
the Draft Directive. The second, striped line represents the target as included in the Draft
Directive (updated version of December 6, 2000).

Below each curve are the technologies for your country, sorted by costs. The most favour-
able option is on top of the list.

Please take a look at the cost curve and list of technologies for your country. Does the level of
costs and potentials seem adequate to you? If not, what are the differences?

Country specific remarks are summarised below each country curve.

The UK interviewee made a very strong point that they have a credibility problem with the as-
sumptions within the EU target, which directly affects the point on the cost curve where the
RES-E target lies. There is no problem with the 10% target, but the 500 TWh of gross electricity
consumption in 2010 is viewed as much too high. In December 2000 the Department of Trade
and Industry published updated energy forecasts for the UK'?. The key scenario in the analysis
puts UK electricity generation in 2010 at 390 TWh. This converts to about 420 TWh for a like-
with-like comparison with Commission figure, which is 16% less than the Commission’s ‘busi-
ness as usual’ prediction. The net result of the Commission overestimate is that the target of 50
TWh is unreasonable and using it distorts the analysis.

The Danish partners also noticed the very ‘optimistic’ consumption forecast for the Nordic
countries. The forecasts from the Nordic authorities are more moderate. For example, the pres-
ent consumption in Denmark is 34 TWh of power (1999). In 1991 they had a consumption of 32
TWh, i.e. an average increase of 1% per year. Following this trend would imply a consumption
of 38 TWh per year in 2010. The EU forecast is 44.4 TWh per year, i.e. a yearly increase of
2.5%.

'2 Energy Paper 68, Energy Projections for the UK, DTI, 2000.
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The Danish interviewees point out that a large deployment of wind power will need extension of

the transmission network and ancillary services, the costs of which should be taken into ac-
13

count.

Several interviewees remark that they would estimate the costs of biomass (waste) options to be
higher".

3.1.1 Denmark

Cost curve RES-E Denmark 2010

[Euroct/kWh]

Figure 3.1 Cost-potential curve for Denmark, national realisable potential (straight curve) and
realistic potential (dotted curve), based on harmonised and non-harmonised costs in
2010. Realisation ‘97 as a dotted line, and target for EU Draft Directive as a striped
line

Table 3.1 List of technologies” for Denmark, sorted by increasing costs, consistent with the or-
der in the cost/potential curves

1. Power stations & CHP - Solid fuels - Forestry 12. Power stations & CHP - Liquid industrial waste
2. Landfill gas 13. Small hydro (<10 MW) low investments

3.  Wind onshore > 7m/s 14. Wave low investments

4. Wind onshore 6-7m/s 15. Power stations & CHP - Solid industrial waste
5. Power stations & CHP - Solid fuels - Energy crops  16. Small hydro (<10 MW) medium investments
6. Wind offshore >9m/s 17. Large hydro (>10 MW) medium investments
7.  Wind offshore 8-9m/s 18. Geothermal electricity low investments

8. Power stations & CHP - Solid agricultural waste 19. Small hydro (<10 MW) high investments

9. Farm slurries 20. Photovoltaics high radiation

10. Sewage sludge 21. Photovoltaics medium radiation

11. Municipal Solid Waste 22. Photovoltaics low radiation

The graph almost fits with the expectations of the interviewee (DK1) with around 5 euro-
cent/kWh for wind power. However, the wind potential seems too ambitious if ‘landscape as-
pects / restrictions’ are taken into account.

'3 This remark also applies to the other countries where (off-shore) wind energy is expected to penetrate fast in the
next years. This type of costs has not been taken into account, because they are expected to fall within the margin
of uncertainty.

'* This is due to two interacting factors. The costs of the installations required for flue gas cleaning in some countries
(due to country-specific emission requirements) and the fact that fuel costs are sometimes negative, when suppliers
of waste are willing to pay extra to get rid of their waste.

15 See Annex 1 for a short description of the band definitions.
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In addition the infrastructure (transmission network) will have to be extended accordingly,
which will increase the costs. This same remark is made by DK2, who mentions that the cost of
balance (ancillary and balance services) should also be included.

Both DK1 and DK2 ask why hydro is included, because the potential for hydropower is used
already and DK2 does not believe in additional extensions in most of the European countries.
The potential for small hydro is very small, and there is no potential for large hydro in Den-
mark.

DK2 points out that PV has a lot of technical values that should be included in the cost curve
too. For example does PV not imply costs to transmission since it is installed ‘on location’ (near
the power consumption). PV produces power at peak load, whereas a lot of other technologies
do not. PV is an emerging technology. If the only focus is on the present cost structure, future
cost potentials might be overlooked.

Wave power seems optimistic! DK2 does not understand how it has been possible to determine
a price for wave power (in Denmark). No test-projects have yet succeeded, i.e. the price seems

unrealistic compared with the experiences. It seems strange that the cost of wave is that much
lower than the cost of PV.

3.12 Italy

Cost curve RES-E lItaly 2010

[Euroct/kWh]

[TWh]

Figure 3.2 Cost-potential curve for Italy, national realisable potential (straight curve) and re-
alistic potential (dotted curve), based on harmonised and non-harmonised costs in
2010. Realisation ‘97 as a dotted line, and target for EU Draft Directive as a striped
line

Table 3.2 List of technologies” for Italy, sorted by increasing costs, consistent with the order in
the cost/potential curves

1. Landfill gas 11. Power stations & CHP - Solid agricultural waste
2. Large hydro (>10 MW) low investments 12. Small hydro (<10 MW) medium investments

3. Sewage sludge 13. Power stations & CHP - Solid industrial waste

4. Farm slurries 14. Power stations & CHP - Solid fuels - energy crops
5. Power station -Liquid wastes industrial 15. Geothermal electricity medium investments

6. Wind onshore 6-7m/s 16. Small hydro (<10 MW) high investments

7. Power stations & CHP - Solid fuels - Forestry 17. Photovoltaics high radiation

8. Small hydro (<10 MW) low investments 18. Photovoltaics medium radiation

9. Geothermal electricity low investments 19. Large hydro (>10 MW) high investments

10. Municipal Solid Waste 20. Photovoltaics low radiatio
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IT1 states the cost curve for year 2010 is in line with their expectations. IT1 almost proposes the
same values between 8.5 and 10 Ec/kWh. IT1 has some doubts on the costs of biomass tech-
nologies, and believes that the price of 9 Ec/kWh is not enough to develop the necessary poten-
tial. Surely some biomass plants can work at that price but not all biomass potential. Due to
land-use problems, the opportunity costs are high. Also ‘Large hydro high investments’ are not
realisable at all, because IT1 expects the investment costs to be too high, and other barriers,
such as public opposition, water regulation and high externalities to play a major role.

IT2 believes that the proposed cost curve is too low, either the RES-E potential is overestimated
or the technology cost is underestimated'®. IT2 states that from their data, the Italian White pa-
per target which is nearly 12 TWh below the EU directive target, is met at a cost of 11 euro-
cents/kWh. The curve, as it is, does not indicate potential and costs of RES-E in details. Without
a detailed exposition of cost potential it is difficult, if possible, to identify where IT2 disagrees.
In any case it is clear that biomass is the indispensable technology to reach the target. And the
biomass generation required to meet the demand curve at 80 and at 96 TWh has a variable cost
of no less than 5 eurocent/kWh, an O&M cost of 0,5 eurocent/kWh and a fixed cost of other 5
eurocents, whereas REBUS indicates the cost at less than 10 eurocent/kWh, which sounds too
optimistic.

The order of technologies seems plausible to IT2, there might be some minor changes with
biomass technologies which seem too low in the ‘merit order’ ( they are more expensive).

3.1.3 The Netherlands

Cost curve RES-E Netherlands 2010

[Euroct/kWh]

Figure 3.3 Cost-potential curve for The Netherlands, national realisable potential (straight
curve) and realistic potential (dotted curve), based on harmonised and non-
harmonised costs in 2010. Realisation ‘97 as a dotted line, and target for EU Draft
Directive as a striped line

' The large hydro potential is mainly repowering potential, it is disputable whether it should be included. If not, the
potential will be reduced by 80%, so the curve will shift to the left.
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Table 3.3 List of technologies"” for The Netherlands, sorted by increasing costs, consistent with
the order in the cost/potential curves

1. Landfill gas 11. Power stations & CHP - Solid fuels - energy crops
2. Wind onshore > 7m/s 12. Power stations & CHP - Liquid industrial waste

3. Wind onshore 6-7m/s 13. Municipal Solid Waste

4. Power stations & CHP - Solid fuels - Forestry 14. Power stations & CHP - Solid industrial waste

5. Wind offshore 8-9m/s 15. Farm slurries

6.  Wind offshore >9m/s 16. Sewage sludge

7. Wind offshore 7-8m/s 17. Photovoltaics high radiation

8. Power stations & CHP - Solid agricultural waste 18. Photovoltaics medium radiation

9. Large hydro (>10 MW) low investments

10. Small hydro (<10 MW) low investments

NL1 states that the potential of biomass is overestimated, because the possibilities for energy
crops and use of forestry residues are very limited. NL1 does not consider waste (municipal and
industrial solid waste) a renewable option, but makes a clear distinction between ‘clean’ and
‘dirty’ biomass options, see also Question 14. The costs of small hydro seem low for 2010. NL1
has doubts on the potential for landfill gas in 2010, because it is not allowed to dispose of waste
on landfill sites anymore.

The NL2 interviewees are surprised that energy crops is more expensive than wind. The experi-
ence of NL2 is that suppliers of waste are willing to pay extra to get rid of their waste. This
seems contradictory to the high cost level for municipal solid waste and solid industrial waste,
which is due to the expensive installations for flue gas cleaning in Netherlands. One of the in-
terviewees expects that the voluntary demand in 2010 will be higher than the target indicated in
the graph. On the condition that the current favourable subsidies are maintained, he expects that
the market for green electricity will grow considerably, and that customers will be willing to
pay quite a high price for the product.

3.1.4 The United Kingdom

Cost curve RES-E United Kingdom 2010

[Euroct/kWh]

,,,,,,,,,,,,,,,,,,,,,,,,,

[TWh]

Figure 3.4 Cost-potential curve for the United Kingdom, national realisable potential
(straight curve) and realistic potential (dotted curve), based on harmonised and non-
harmonised costs in 2010. Realisation ‘97 as a dotted line, and target for EU Draft
Directive as a striped line
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Table 3.4 List of technologies” for The United Kingdom, sorted by increasing costs, consistent
with the order in the cost/potential curves

1. Landfill gas 18. Wave medium investments

2. Landfill gas decentralised 19. Power stations & CHP - Solid fuels - Energy crops
3. Power stations & CHP - Solid fuels - forestry 20. Large hydro (>10 MW) medium investments

4. Wind onshore > 7m/s 21. Small hydro (<10 MW) high investments

5. Municipal Solid Waste 22. Tidal low investments

6. Power stations & CHP - Solid agricultural waste 23. Large hydro (>10 MW) high investments

7.  Farm slurries 24. Photovoltaics high radiation

8. Sewage sludge 25. Tidal medium investments

9.  Wind offshore >9m/s 26. Photovoltaics medium radiation

10. Power station -Liquid wastes industrial 27. Photovoltaics low radiation

11. Wind onshore 6-7m/s

12. Small hydro (<10 MW) low investments

13. Large hydro (>10 MW) low investments

14. Wave low investments

15. Power stations & CHP - Solid industrial waste
16. Municipal Solid Waste decentralised

17. Small hydro (<10 MW) medium investments

UK agrees with the starting point of the curve, while the rest of it is unknown - other organisa-
tions produce such curves for the UK government. The order of technologies generally fits the
expectations of the interviewee. However, concern was expressed over the high position of
Solid fuels - Forestry. This technology will be much more economic by 2010, but it is not ex-
pected to be so near to the top of the list.

3.2 Reference targets for renewable electricity

The overall target for RES-E in the EU in the year 2010 is set at 21.7%, which is the target re-
sulting from the latest political agreement among EU energy ministers as of December 6, 2000.
Table 3.5 lists the expected electricity consumption and the indicative target for each EU Mem-
ber State in the year 2010.

Table 3.5 Indicative RES-E targets in 2010 (including large hydro)

Total electricity consumption Target RES-E Target RES-E

[GWh] [%] [GWh]
Austria 70,626 78.1 55,189
Belgium 105,151 6.0 6,309
Denmark 44,400 29.0 12,876
Finland 96,614 31.3 30,240
France 537,701 21.0 112,917
Germany 613,277 12.5 76,660
Greece 72,463 20.1 14,565
Ireland 33,800 13.2 4,462
Italy 359,018 25.0 89,755
Luxembourg 7,951 5.7 453
Netherlands 132,688 9.0 11,942
Portugal 62,037 39.0 24,194
Spain 255,614 29.4 75,151
Sweden 162,563 60.0 97,538
United Kingdom 500,342 10.0 50,034
FEuropean Union 3,054,244 21.7 662,160

Sources: Draft Directive and European Union Energy Outlook to 2020.
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2. Table 3.5 presents the national target as indicated by the EU in the Draft Directive for your
country both in % and in GWh. From the national cost curve, you can estimate the (addi-
tional) cost of achieving the target domestically, without trade, to be up to 2.9 (Denmark),
5.7 (IT), 6.5 (NL), 4.9 (UK) eurocent/kWh. The REBUS calculations show that for all op-
tions more expensive than 6.2 eurocent/Kwh (the value of a common European Tradable
Green Certificate), it is more attractive to purchase Tradable Green Certificates. The overall
costs of achieving the target for your country with and without trade are given in Table 3.7,
column ‘Draft Directive’. The costs calculated are only direct costs, not the full economic
costs and not including transaction costs.

Do you think that the advantage of trade is interesting enough?

Almost all of the interviewed parties are in favour of trade, even if the cost difference is not
very large in the calculations based on the Draft Directive (see Table 3.6). The only exception
was UK2, who stated that as the cost difference for the UK is very low (1 million euro), trading
holds no interest to the UK.

Trade is regarded an interesting or even indispensable option for any market. NL1 very strongly
points out that if the government wants to make use of trade to achieve their target, the govern-
ment should take care that a reliable trading and monitoring system is set up. It is essential that
double counting be avoided.

From the point of view of NLI, trade is interesting as soon as there is a customer. NL1 has set
their own target, because customers ask for green electricity and this is a good way to make the
share of RES-E visible. Renewable energy is already commercially attractive. NL1 already
trades, although they prefer to use own generation to satisfy the demand for green electricity,
because in that case new capacity is created instead of using existing capacity.

NL2 states that trade should happen anyway, green power should be bought at the place where it
is the least expensive, not necessarily in the EU.

The UK is already beginning to implement a trading system, so the question is less relevant.
However, as trading involves lower costs than with no trade, the answer from UK1 is ‘yes’.

It is a political question that DK 1 does not want to comment on. However technically speaking
international trade is a condition for the success of the Danish TGC system, and the price differ-
ence looks surely large enough to imply trade.

IT1 is not a trading company but regards trading necessary for any market. The market will de-
cide whether it is interesting, however it is indispensable to have a trading system set up. IT2
agrees and mentions that the difference between the Italian TGC price and the reference price of
6.2 Ct/kWh does not represent a significant gap. This difference might be easily invalidated by a
sensitivity analysis. According to Table 3.12, Italy would be trading TGC’s for an amount of 1,5
TWh only, this is an amount that can be easily inverted by many variables.

3. Countries where the national cost of reaching the target is below the EU cost will export
Green Certificates. Exporting countries will gain direct profits from selling Tradable Green
Certificates.

Should there be restrictions (imposed by the Government) to the use of these profits? May
the profits only be used for other RES-E supporting policy or to lower the costs of (green)
power in the country? Or should there be no restrictions to these benefits, so just profit for
the trading companies?

There are two main opinions on this issue. NL1, UK1 and IT2 state that the governments should
not impose restrictions to the market regarding the use of profits, because (UK1) the trading
system has been set up to promote the implementation of technologies that are otherwise uneco-
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nomic, and (IT2) the TGC system is designed to leave profits to companies so that they can in-
vest more in the sector. On the other hand, DK1 fears that when the profit is left to the trading
companies, this will influence the credibility towards the customers.

The other interviewed parties propose restrictions to the use of the profits. DK2 support the idea
of splitting the profits. Parts of it shall go to additional RES-E deployment. UK2 states that any
profits should be recycled into further developments or R&D. IT1 states profits from TGC sales
should be reinvested in the renewable sector, but it is the company that has to decide how and in
which technology they want to invest that money.

IT1 has created a new company, uniquely devoted to the development of renewables. Its profits
will be normally reinvested in RES-E. They might dedicate a quota to R&D, this quota could be
discussed.

3.3  Target setting or burden sharing

Before presenting the calculation results, it is useful to summarise the assumptions underlying

the analysis in the REBUS model.

e There is an international market for electricity

e There is an international market for tradable green certificates or other burden sharing
mechanisms that serve to redistribute the costs of achieving renewable electricity targets

e The total costs of achieving an overall target are at a minimum point when full trade in cer-
tificates is allowed.

e There is perfect competition, both on the electricity market and on the certificate market
Total consumption of electricity in the target year is known, and renewable electricity tar-
gets are set.

e Demand of electricity and certificates is inelastic of the price of certificates.

Two types of cases: target options and burden sharing options.

For the farget options, targets for individual countries are calculated on the basis of the chosen
target option. In the REBUS model, these targets are fixed and the resulting costs are deter-
mined.

For the burden sharing options, the total costs of achieving the overall EU target are calculated
and redistributed over the individual countries according to a certain burden sharing rule. The
resulting costs for each individual country are then fixed. On the basis of these cost levels, the
REBUS model determines the corresponding national targets. Note that these, disclosed, targets
could differ largely from the actual realisation or indicative targets set by the EU as the calcula-
tions do not take into account any historical data. The following cases have been analysed.

Target options:

e Draft Directive: national targets similar to the targets specified in the Draft Directive'’.

e Flat rate: equal targets for all countries, similar to the average target as set in the draft Di-
rective (including update). For those countries of which the share of RES-E in the base year
is higher than this average target, the target for the year 2010 is set equal to the 1997 reali-
sation.

e Related to potential: the individual targets are set according to the total potential of RES-E
in the country

e Equal share per capita: each human being in the EU should have a similar share of its elec-
tricity consumption based on renewables.

7 These indicative targets have been updated according to the latest political agreement among EU energy ministers
as of December 6, 2000.
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e Equal growth RES-E: Starting from the 1995 situation, the growth in total electricity pro-
duction from renewables should be similar in each EU Member State.

Burden sharing options:
e Least cost division: the cheapest division of targets over the countries at the costs of
achieving the overall EU target.
e [Equal costs per GDP: the costs to achieve RES-E targets are divided over the EU Member
States according to the Gross Domestic Product of each Member State.
e Equal costs per capita: the costs to achieve RES-E targets are divided over the EU Member
States according to the population of each Member State.

Calculation results target options

Table 3.6 National RES-E targets at different target options

RES-E RES-E %
% 1997 2010
Country Flat rate' Draft Equal share Related to Equal growth
Directive per capita' national potentials' RES-E
Austria 72.7 72.7 78.1 72.7 72.7 72.9
Belgium 1.1 21.7 6.0 17.2 5.7 10.6
Denmark 8.7 21.7 29.0 21.4 72.4 17.3
Finland 24.7 24.7 313 24.7 24.7 31.2
France 15.0 21.7 21.0 19.7 15.0 22.7
Germany 4.5 21.7 12.5 23.4 13.8 13.6
Greece 8.6 21.7 20.1 26.4 47.5 17.2
Ireland 3.6 21.7 13.2 19.4 36.3 12.8
Italy 16.0 21.7 25.0 27.7 27.0 23.6
Luxembourg 2.1 21.7 5.7 8.7 11.4 11.5
Netherlands 35 21.7 9.0 21.7 11.8 12.7
Portugal 38.5 38.5 39.0 38.5 45.4 43.2
Spain 19.9 21.7 29.4 27.3 30.7 27.0
Sweden 49.1 49.1 60.0 49.1 49.1 52.4
United Kingdom 1.7 21.7 10.0 20.7 17.8 11.2
EU total 24.8 21.7 25.7 23.4 21.7

" Equal to calculated target except for those countries with initial higher realisation. For the latter the target is set

equal to the 1997 realisation.
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Table 3.7 Costs of achieving RES-E targets at different target options

Country Total costs [million euro]

Flat rate Draft Directive Equal Target related Equal growth
target/capita to potential RES-E
No Trade No Trade No Trade No Trade No Trade
trade trade trade trade trade

Austria 667 657 911 895 667 657 667 657 675 666
Belgium 5605 1290 432 262 4062 999 517 281 1885 566
Denmark 202 -41 292 162 198 -49 2540 1344 150 -164
Finland 239 -335 309 62 239 -335 239 -335 307 54
France 2307 2260 2142 2031 1850 1600 936 19 2695 2612
Germany 20405 5715 2709 2203 24739 6358 4166 2642 4109 2625
Greece 453 421 401 349 638 636 2014 1569 318 217
Ireland 147 84 59 -95 123 36 479 385 56 -103
Italy 1237 1117 1868 1860 2812 2464 2440 2247 1585 1547
Luxembourg 307 93 14 13 32 28 64 41 70 42
Netherlands 5360 1415 391 366 5380 1419 811 509 1598 675
Portugal 653 644 677 664 653 644 994 895 878 825
Spain 1432 1426 3362 2656 2781 2319 4397 3251 2701 2272
Sweden 812 451 1572 1556 812 451 812 451 978 784
United Kingdom 14615 5007 1375 1362 12886 4712 7698 3755 1745 1727
EU total 54440 20203 16512 14345 57872 21937 28773 17710 19751 14345

The resulting TGC price equals 6.20 eurocent/kWh.

It is important to note that the costs of the EU total with trade is not identical (14.4 Billion euro
at an EU target of 21.7%) in all cases, because of the corrections made as indicated in the note
in Table 3.6. As shown in Table 3.6, this means that the total RES-E deployment (and thus
costs) for the EU is higher for those cases where realisations for 1997 are already higher than
the calculated target. One could argue, however, that this correction is not favourable for coun-
tries with a high initial realisation, because their target will always remain relatively high.

Calculation results burden sharing options

Table 3.8 National RES-E targets at different burden sharing options

Country RES-E % 1997 RES-E % 2010
Least-cost division at Equal costs per GDP Equal costs per capita
full trade

Austria 72.7 75.9 65.4 64.9
Belgium 1.1 4.4 8.2 8.0
Denmark 8.7 41.6 33.1 30.3
Finland 24.7 43.5 34.8 335
France 15.0 22.1 22.2 21.7
Germany 4.5 10.7 16.0 15.0
Greece 8.6 25.5 16.9 21.3
Ireland 3.6 30.3 26.0 244
Italy 16.0 25.4 26.4 26.2
Luxembourg 2.1 6.5 7.4 6.6
Netherlands 35 9.0 12.8 12.3
Portugal 38.5 344 26.3 31.8
Spain 19.9 19.9 19.8 22.2
Sweden 49.1 62.1 48.9 48.0
United Kingdom 1.7 10.7 12.3 12.9
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Table 3.9 Costs of reaching RES-E targets at different burden sharing options

Total costs [million euro]

Country Equal costs per GDP Equal costs per capita
Without trade With trade Without trade With trade

Austria 487 333 480 310
Belgium 1095 403 1046 393
Denmark 355 279 313 206
Finland 381 278 341 198
France 2472 2468 2334 2296
Germany 7811 3520 5804 3104
Greece 313 208 449 415
Ireland 199 175 179 142
Italy 2326 2181 2280 2154
Luxembourg 23 22 15 15
Netherlands 1522 659 1358 625
Portugal 257 174 399 385
Spain 1133 1132 1522 1511
Sweden 810 444 787 344
United Kingdom 2219 2069 2506 2247
EU total 21403 14345 19812 14345

The resulting TGC price equals 6.20 eurocent/kWh.

4. There are different options to share the burden of the EU target for RES-E. Table 3.6 and
Table 3.8 summarise the national fargets resulting from different burden sharing and target
options. In Table 3.7 and Table 3.9 overall costs of different burden sharing or target setting
rules are also listed.

Are these results in line with your expectations? Which not, and why?

Both DK1 and NL1 remark that, although it is interesting to discuss burden sharing options, tar-
get setting is a political question.

NLI stresses that it makes no sense to agree on targets when it is not clear which renewable
technologies are included. This makes it also difficult to reflect on different burden sharing op-
tions. In addition, NL1 fears that the focus on targets without an adequately designed trading
and monitoring system leads to an ‘empty system’.

The trader of NL2 does not believe in targets. Green energy is interesting as long as customers
ask for it. The government can impose targets, but the market has to realise them. If targets are
too high or too expensive to achieve, the market will find ways to work around this. At the mo-
ment, Dutch subsidies for production of RES-E are flowing abroad with imported power! For
some technologies (e.g. PV) the cost price of power will just be too high in a liberalised market,
and they will not survive. According to NL2, the Green Label system that has been in operation
in The Netherlands in 1998-2000, has not been an incentive to trade. Just before the deadline for
achieving the targets, all parties have bought green labels at high prices.

UK1 and UK2 express their surprise that for the UK, the Directive number is the lowest of all of
the options.

Both DK1 and DK2 mention again that the large share of RES-E for Denmark has to be com-
pared with the need for additional transmission networks and balance capacity. This will reduce

the benefit of trade a lot.

DK1 is surprised how large a spread there is between the different target divisions. The choice
of target division is a political question and will be determined by national interests. In that way
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the numbers should be compared with the rest of the economy — effects on other industries, em-
ployment etc. Until now, DK1 has not considered what the choice of target division implies.
DK 1 might have acted differently if they had known, e.g. in the RECS'® co-operation they have
often talked about it — but only cursory and without reaching any conclusions.

DK2 concludes from the tables that trade is clearly a condition for a successful achievement of
the targets — physically as well as economically.

5. What is your opinion on the current EU proposal, comparing its costs with other burden
sharing rules?

NL1 and NL2 agree that it is quite favourable for the Netherlands after the adjustment in De-
cember 2000 (the Dutch target was reduced from 12% to 9%). Given the fact that the EU pro-
posal is the system where the cost differences with or without trade are the smallest, it has been
well designed. UK 1 and UK2 also state that to their surprise, the EU proposal is the most fa-
vourable option for the UK. IT1 regards the draft Directive a middle value, which is fine, al-
though they have no idea about the process that has produced the EU values. For Italy, at least,
different options do not give completely different values.

6. In the first interview, you preferred the burden sharing options as summarised in Table 3.10.

Would you reconsider your preference after studying the calculation results? Why? Which one
is most favourable for your country, and does it correspond to what you expected?

Most interviewees stick to their original preferences. Their main criterion seems to be what is
most favourable for their own country, which was indeed part of the question.

For NLI1 the calculation results confirm that the options ‘draft directive’ and ‘relative to national
potentials’ are relatively favourable for The Netherlands. NL2 has changed opinions, and re-
gards equal costs per GDP the most fair option.

Excluding the Directive and ‘least cost’ options, UK1 noted that the lowest three options are the
same as those specified by the interviewee in Table 3.10. Therefore, do not change the original
preferences. UK2 would not change any of the preferences. However, from the UK point of
view, would prefer a target/threshold that would allow the UK to export. Ignoring the Directive
and the least cost options, the best option for the UK is RES-E growth.

DK2 does not change their preferences either.

IT1 does not change preferences, and advocates a combination of three options. Equal relative
targets could incentive RES-E production in every country, this target has to be introduced by
the regulator and is necessary to start the RES-E development. It is also important to consider
emission levels (polluter pays principle), and finally one has to take into consideration the RES-
E potential of a country.

IT2 still prefers equal growth in RES-E. From the model results it seems clear that the flat rate
option is the most favourable for Italy, but equal growth is a good trade-off between cost and
fairness.

'8 The Renewable Energy Certificate System (RECS) is an open, pan-European initiative of inter alia energy compa-
nies, environmental organisations, trade associations and governmental organisations, which aims at defining a
TGC system and testing it in practice.
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Table 3.10 Preferences regarding the criteria for distribution of targets or costs over EU
countries as stated in the first interview

First sight Secondly Favourable for country

1. Equal relative targets (% of electricity NL2; IT1 DK2

consumption) — flat rate
2. Based on existing emission levels DK2; IT1;IT3
3. Taking into account the population UK1 UK1
4. Taking into account the level of GDP DK2; UK1 UK1 UK1
5. Taking into account RES-E potentials in IT1 (in combination NL2 NL1

individual Member States with 1 and 2)
6. Equal growth in RES-E IT2; UKI; IT3

7. The concept of burden sharing leads to questions of fairness and costs. Applying a flat rate
leads to large differences in costs, while an equal share per capita imposes equal responsi-
bilities on all inhabitants, but does not take into account their wealth. The least cost division
of targets (with trade) is economically optimal, but leads to large differences in the share of
RES-E per capita. None of these options take the available RES-E potentials into account.

What do you regard the most ‘fair’ option? Why?
The answers to this question are summarised in Table 3.11.

Table 3.11 Preferences regarding the criteria for distribution of targets or costs over EU
countries after looking at the calculation results

Principle Motivation

NL1 Equal share per capita

NL2 Proposal for equal cost per (energy Taking into account the energy intensity of production in
consumption/GDP) or Equal cost/GDP a country

UK1 Equal costs/GDP and /capita Equitable / favourable for the UK

UK2 National potentials Most equitable from international point of view

DK1 Equal costs per capita. In the spirit of the EU each person should pay the same

amount
DK2 1. Equal share per capita There is a difference on living in areas with large

potentials and living in areas with small potentials. If
there is trade, all consumers should carry the same burden
2. Equal cost per GDP Broad shoulders shall carry the most.
IT1 A combination of equal relative target, Regarded most fair
emission level and RES-E potential.
IT2  Equal growth A fair option has to be founded on the principle that the
more electricity is consumed, the more should be
generated with RES-E "’

The Dutch interviewees regard this a political question.

The UK interviewee remarks that both the ‘flat rate” and ‘national potentials’ options are un-
fair. However, it is not possible to answer the question any further than this, as the numbers in-
fluence the opinion on whether the burden sharing options are ‘fair’ or not. UK1 would like to
see some numbers for the option put forward in the first interview - equal costs/GDP/capita. As
the equal costs per GDP and costs per capita are among the lower figures for the UK, it makes it
more likely that the combined factor will also favour the UK, perhaps more so.

UK?2 remarks that the least cost division of targets seems the fairest. However, none of the op-
tions seem particularly fair, as each has its own advantages and disadvantages. From a UK point

19 Actually the option ‘equal growth’ does not satisfy this principle, because it is based on the share of RES-E in the
base year, instead of the total electricity consumption. The interviewee probably meant ‘equal share per capita’.
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of view, the ‘least cost’ option is the most fair. From an international perspective, ‘national po-
tentials’ is probably the most equitable.

DKI: In the spirit of EU each person should pay the same amount — i.e. equal costs per capita.
The flat rate division does not give a fair physical division (without trade). There is a difference
on living in areas with large potentials and living in areas with small potentials.
If there is trade, all consumers should carry the same burden — i.e. equal share per capita.
Physically, the deployment shall be were the potentials are!

DK2: The equal cost per GDP seems most fair. Broad shoulders shall carry the most. Not all of
the new candidates for EU membership have the opportunity to pay as much as the western
Member States, therefore, it is only fair that the western Member States pay the most

IT1 recalls from the first interview that the fairest option is, in their opinion, a combination of
equal relative target, emission level and RES-E potential. IT1 expects that a calculation based
on emissions (polluter pays principle) would be the most favourable for Italy. There are no huge
differences between the solutions proposed, flat rate is slightly more economically convenient
but not that much. The problem with the EU directive is that its elaboration has not been trans-
parent, operators have not been consulted enough.

IT2 disagrees with the ‘equal cost per GDP’ and ‘equal cost per Capita’ burden sharing option
as it does not take into account national electricity consumption. It is important to stress that
there are citizens and there are consumers and these are two different categories. In line with the
polluter pays principle the more one consumes the more one has to pay. The burden sharing op-
tions do not take that into consideration and therefore are unacceptable. IT2 doesn’t know the
criteria on which the EU has set the target in the Directive and believe that ‘Equal growth’ is a
more transparent practice, taking into consideration present electricity consumption. Combined
with trade it gives the same total EU cost of the Draft Directive but it makes higher consumers
pay more that others.

Table 3.12 Net trade in RES-E targets in individual countries, for the target division proposed
in the EU Draft Directive

Country Trade [TWh]
Net selling countries:

Finland 11.8
France 6.6
Ireland 5.8
Denmark 5.6
Greece 3.9
United Kingdom 3.6
Sweden 34
Italy 1.5
Luxembourg 0.1
Net buying countries:

Netherlands 1.3
Austria 1.5
Belgium 1.7
Portugal 2.8
Germany 11.1
Spain 23.8
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8. Table 3.12 shows the division of importing and exporting countries as calculated by
REBUS.

Is the division between exporting and importing countries in line with your expectations? If not,
what can be the reasons for this?

Many interviewees express their surprise that Spain and Germany are buying countries, because
of their large wind potentials™.

UK2 and IT2 note that the majority of the trading countries will only have small levels of im-
ports/exports— this is an interesting statistic, and needs sensitivity analysis.

The UK interviewees still expect the UK to be an importing country. In fact, surprise was
shown that the numbers imply that the UK will be an exporting country”'. However, on consid-
eration, it was agreed that the modelling is understandable as there is nothing legally preventing
the export of TGCs, but it is likely to be political reasons that make the UK an importing coun-

try.

9. If non-compliance with the targets is penalised, a fine can be imposed. When the price of a
certificate would be 6.2 eurocent/kWh, which level do you propose for the fine? Would it
be fixed or proportional, or a combination?

Most interviewees still have difficulties answering this question, which was also asked in the
first interview, because it is unclear how an international TGC system will work.

e NL1 expresses doubts on whether fines will ever actually be imposed. If so, they should be
at the level of twice the TGC price. However, as long as a good monitoring system has not
been established, this is a theoretical issue.

e UKI1 state any fine should be related to TGC prices, as this will make the decision making
process for the supplier much easier - i.e. should the supplier buy TGCs or undergo the fine
for non-compliance. Any fine should be related to the level of non-compliance. It should also
be fixed, say euro/kWh.

e UK?2 states any fine should be based upon the marginal TGC price at time of non-
compliance. A multiplier should then be applied to the TGC (e.g. 2 or 3 times the TGC
price) and charged per kWh of shortfall from the target. The point was also made that any
fines should be for ‘intended’ non-compliance and should not be levied for dry or low-wind
years. Any fine should be related to the (proportional) level of non-compliance.

e DKI: If the intention of the TGC system is the deployment the variable fine is most suitable.
However the fixed fine is easier to manage. In other words, it is more a political question.

e DK2 and IT1 state the fine shall be proportional with the TGC price and large enough to
avoid speculations.

e [T2 thinks the right level of the fine should not exceed the 1.3-1.5 the TGC price. The fine
should be fixed and known in advance. It has to be flexible over a longer period of time (if 1
don’t comply one year I can comply the following year). It can be rearranged year by year
according to last year’s generation, but it is important that the operators know the cost of in-
curring in a fine.

2 For Spain and Germany, this is mainly due to the additional limitation on the capabilities of the production industry
within the whole region, see the introduction. The consequences of this limitation are that for wind onshore, band 1
and 2 are allowed to penetrate, but bands 3 and 4 are excluded. For Germany this means a potential of 12,177 GWh
that cannot be used (51% of total German potential), and for Spain even 12,320 GWh (77%). For France and the
UK, the consequences are less dramatic: 2,696 GWh for France (20%), 8,386 GWh in the UK (23%). For wind oft-
shore, Germany only uses 4.7% of their potential. Wind offshore in Spain is too expensive anyway, no penetration
at all. The largest amount of wind offshore is produced by Denmark and the UK, resp. 55% and 17% of the overall
total potential in the EU, which is resp. 9.6% and 19.1% of their own potentials.

2! See also the first interview, Section 2.3 for the political background of the expectation that the UK will be an im-
porting country.
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3.4 Technology penetration

10. The costs of the following technologies are below the TGC price and will therefore pene-
trate:

Power stations & CHP - Solid fuels Forestry and Energy crops,
Landfill gas centralised and decentralised,

Wind onshore >7m/s and 6-7 m/s,

Wind offshore >9m/s and 8-9m/s,

Small hydro (<10 MW) low investments,

Large hydro (>10 MW) low investments,
Sewage sludge,

Farm slurries,

Power stations & CHP - Liquid industrial waste,
Municipal Solid Waste centralised,

Power stations & CHP - Solid agricultural waste

Please note that the calculation is only based on cost-effectiveness™, and that not all tech-
nologies penetrate in all countries! The (realisable) potentials of the cost-effective technolo-
gies are completely utilised, and the other technologies, ¢.g. Geothermal electricity (except
for Italy), Photovoltaics, and Solar thermal electricity will not penetrate at all. Other consid-
erations, such as targeted policies for promotion of specific technologies on integration is-
sues are not taken into account.

Did you expect these specific technologies to penetrate? What do you expect for the technolo-
gies that do not penetrate in the model?

Most interviewees are not very surprised by the list of technologies. There are a few specific

remarks:

e NLI1 states that the share of landfill gas will not increase (see question 1), and expects geo-
thermal to play also an important role in France and Italy.

e UK?2 remarks that REBUS is only looking at the economic costs of RES-E and does not take
into account other factors, such as externalities. If, for example, externalities were taken into
account, the interviewee would expect the list to change in the long term™.

e IT1 and IT2 have some doubts on the success of biomass. IT2 doesn’t think biomass can
have a great success unless the biomass cycle is not subsidised somewhere in the biomass
chain. Transport, cultivation and logistics of biomass are all expensive procedures. Clearly if
agriculture is subsidised to produce coppice, for instance, biomass production becomes
cheaper but it is a subsidy anyway.

With respect to the not penetrating technologies:

e NLI expects PV to increase due to other factors than costs only.

e NL2 does not expect the price of PV to decrease soon enough for penetration in 2010, and
also doubts the size of the potential (space on roofs etc). And when PV is only applied at a
small scale, the price will not decrease enough. The interviewees also point out that when PV
is used at a large scale, extra measures should be taken to ensure the stability of the grid.

e UKI notes that wave and tidal are not in the list, two technologies that are expected to pene-
trate in the future. However, it is difficult to predict whether they will be post-2010 tech-
nologies or not™,

22 The costs of offshore wind are so close to the TGC price, that this would mean that the potential would be com-
pletely utilised in some countries, and not in others. Therefore an additional correction has been used to utilise the
potential in different countries, where the cheapest technologies have received the largest utilisation.

2 Externalities, as far as the price of renewables is concerned, are by definition covered by the TGC price.

**In fact, the price of wave energy is very close to the TGC price and given the margin of uncertainty on the costs
and TGC price level, wave has a good chance of penetrating in 2010.
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11. There are also technologies that will penetrate in some countries, but not in others. This for
instance holds for geothermal power in Italy. This is due to the fact that the resource in Italy
is relatively easy accessible and therefore the costs are much lower than in other countries.

How likely is this? What additional barriers do you expect for the cost-effective technologies?
Do you think that other technologies deserve extra support?

UK?2 states that the main barrier for the cost effective RES-E technologies is competition from
alternative polluting technologies. The real issue is the cost effectiveness of the whole genera-
tion market.

The technologies mentioned by all interviews to deserve additional support are PV, wave and
tidal.

NL1 states that PV deserves extra support. NL1 together with some other utilities in The Neth-
erlands proposes a double exemption for the ecotax for PV. However, although the Ministry of
Economic Affairs is willing to stimulate waste incineration in such a way, a stimulation of PV is
not easy to achieve.

UK states that wave and tidal deserve some ‘form’ of support, but if they are not near-market,

then any support should not be market based. However, as in the UK model, support should be

provided at three levels:

e Pure R&D (e.g. wave technology now)

e Not yet near market (provide financial support plus capital grants. e.g. biomass)

e Market based or near market based (provide financial support such as the UK obligation. e.g.
onshore wind).

UK?2 states that other technologies only deserve support when they can demonstrate that they
have long term potential savings (emissions, capital costs, production costs, economies of scale,
etc). However, this does not include unforeseen technological breakthroughs, which causes a
problem.

DK1 requires an evaluation of the nascent technologies. Some technologies need R&D support,
other need temporary subsidies in order to reduce their costs. DK2 states that since transmission
constraints and costs are not included, it is hard to say something about a geographically spread
of the technologies.

IT1 and IT2 point out that technologies which are not cost effective should be supported in
R&D programmes and not through electricity consumers’ bills. These technologies surely needs
support and this is useful to reduce their costs but they should not be developed on a large scale
if they are not economically sustainable. R&D projects should be financed by public money
from tax payers and not from electricity consumers. In any case the TGC system should be kept
free from R&D programme, they work and they are finalised to two different aims.

Table 3.13 Policy case: effects of an EU-wide support system for PV

PV subsidy: PV subsidy:
7 eurocent/kWh 10 eurocent/kWh
PV deployment 116 GWh in Portugal (band 1) 349 GWh in Portugal (bands 1,2,3)
111 GWh in Greece (band 1)
TGC price  [eurocent/KWh] 6.2 6.3
Subsidy costs [million Euro] 8.1 46
Total costs [billion euro] 14.34 14.37

(excl. subsidy costs)
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12. One of the ‘cases’ calculated in REBUS shows the costs of an EU-wide support system for
PV. The results are summarised in Table 3.13.

Should this be done at the additional costs indicated?

NL1, UK2, DK2 and IT1 think PV should be supported at the costs indicated. DK2 states it is a
good idea to support nascent or emerging technologies. PV is a well-developed product, but it
does not have a market — yet. And PV has additional values which has to be considered. UK2
does remark that, when analysing how far the PV penetrations go towards Portugal & Greece
achieving their RES-E targets, the subsidies suddenly seem expensive for little relative benefit.

NL1 compares the costs to the proposal of the Dutch utilities to give PV a double exemption on
the REB. The costs (avoided revenues) would grow to 48 million NLG annually in 2007. Com-
pared to total revenues from the REB tax (2-4 billion NLG), this is not a lot.

NL2 is the only party who does not agree that additional money should be spent on supporting
PV, because they think the electricity itself is more important than the way it is generated. On
the other hand, PV could play a role in promoting RES-E, because of its favourable image, and
this might justify some support. One way of doing that would be to distinguish TGC according
to technology. Governments could subsidise the expensive certificates to create a level playing
field.

3.5 Definitions of renewable energy technology

13. There is a debate which technologies are regarded as renewable. The discussion is focused
on the status of existing and new large hydro, and the question whether incineration of
waste, sewage gas and landfill gas may be called renewable.

What is your opinion on this issue? Should large hydro and waste incineration be included in
the definition of renewable energy technologies?

NL1 strongly advises the Dutch government and the EU to come up with a clear definition of
renewable energy technologies. NL1 stresses that it is very important that the definitions of
RES-E underlying the targets are clear. Landfill gas, for instance, was in previous versions of
the Draft Directive not considered a renewable option, whereas existing large hydro was in-
cluded in the national target but exempted from trade. NL1 has set its own target of 10% RES-E
in 2010. At the time of the interview, the Dutch government had not been able to explain to
NL1 which renewable sources exactly are included in the 9% that The Netherlands has com-
mitted to.

UK2 and DK1 take a pragmatic point of view and include all REBUS technologies, if it is a
condition for the desired deployment (DK1). UK2 remarks that technically, RES-E should be
defined from a single factor, namely in terms of achieving emissions reductions when substi-
tuting fossil fuels. Therefore, if a technology meets this criterion (excluding nuclear), then it
should be defined as renewable. Other factors, such as political issues, should not be taken into
account in the definition (e.g. large hydro displacing population). Therefore, all the REBUS
technologies should be classified as renewable. UK1 refers to the UK government that has al-
ready proposed its own definition for RES-E towards the proposed Directive targets, which
forms the answer for the question™.

ZThe UK target is 10% of electricity from RES-E.
e The UK government includes large hydro and energy-from-waste (EfW) in its definition towards achieving the
10% target
e However the Government's provisional proposals are that it considers that these technologies are commercially
viable in their own right and they will not therefore receive support under the UK's renewable mechanism - the
Renewables Obligation.
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NL2 remarks that utilities are still in a learning process with respect to marketing green energy.
Perhaps consumers do not care what is the content of green electricity?

With respect to large hydro:

For large hydro, NL1 was in favour of the first proposal, i.e. each country was allowed to in-
clude large hydro in their own country for achieving the target, but not to trade it. NL1 pro-
poses that all for new hydro projects, an environmental impact statement should be obliga-
tory.

NL2 points out that the complete life cycle of the installation should be taken into account.
IT1 and IT2 state that large hydro undeniably is a renewable source of energy, it might not
need TGC support but it is renewable. Large plants do need TGC support in case of repow-
ering, they should benefit from the same incentive as other technologies. IT1 remarks that
once there is a guarantee that profits deriving from TGC are reinvested in the RES-E sector,
the more you sell, the more you invest in new RES-E plants. Under this point of view, TGC
should be granted to large hydro as well.

DK1 notes that it seems reasonable to make additional restrictions, e.g. such that only new
hydro receives support.

With respect to waste incineration:

NL1 does not regard waste incineration renewable. NL1 makes a clear distinction between
dirty and clean waste. Dirty waste is for instance farm slurries and incineration of meat.
Waste disposal is not the same as clean energy. Clean waste would for instance be clean
wood chips, unpainted pallets, waste from chopping wood.

The definition of RES-E, used by NL2 for the green electricity they sell, is consistent with
what the government allows to be exempted from tax (REB). This includes 50% of waste in-
cineration (the organic fraction), and excludes co-firing, although the latter could change
when an attractive contract can be concluded. The content of the Green electricity of NL2
differs in time.

IT1 and IT2 regard biomass and organic matter in particular to be renewable. IT2 refers to a
national and an European regulation regarding urban waste. IT1 states wastes should be re-
cycled first but once done that, the remains should be burnt. It is a trade-off: it is not possible
to assess the ‘renewability’ of every single piece of waste, so it is better to take a simple and
efficient decision; such as giving a sort of renewable percentage on waste incinerators.

Several interviewees accept large hydro and municipal waste as renewable options, but under
the restriction that they do not receive additional support.

44

The Obligation target for the other renewable technologies will therefore be set on the basis of the 10% overall
target but allowing for the Government's expectations for the contributions from non-Obligation renewables.
The details of the UK's Obligation and procedures are still being finalised.

Note that the 10% target is for generation but the Obligation, being on electricity suppliers, is expressed in terms
of a percentage of the suppliers' sales. Therefore, these percentages do not correspond exactly. Hence, although
the proposed Obligation is around 7.7% of sales in 2010, this corresponds to around 6.6% of generation, with
the Government paper showing that large hydro and EfW are expected to provide 3.4% towards the RES-E Di-
rective target.

Any new developments of large hydro will not receive any government support.

If new developments of large hydro and EfW mean that the estimate is passed, any extra output will not count
towards the UK 10% target.

The remaining 7% or so will come from other renewable technologies. These will be supported by an Obligation
the procedures for which are currently being set up.
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Table 3.14 Sensitivity cases

Draft Unlimited Excluding  Excluding new Including  Including Nor-
Directive wind power municipal large hydro; only Norwayin way; excluding

production solid waste' EU countries  TGC system new large hydro
Overall costs 14.34 13.43 15.38 15.80 15.48 17.95
[billion euro]
TGC price 6.2 4.8 8.1 9.2 6.1 9.2
[eurocent/kWh]

' if industrial solid waste and liquid waste are also excluded from the TGC system, the price increases to 9.2 euro-

cent/kWh. The overall costs then increase to 15.65 billion euro.

If both new large hydro and waste are excluded from the TGC system, the price increases to
10.8 eurocent/kWh. The overall costs then increase to 18.37 billion euro.

Some detailed remarks on the different sensitivity cases (compare to Table 3.12 for trade in the

base case):

o  Excluding municipal solid waste. France and Italy become net importing countries, 0.5 and
6.1 TWh respectively. Portugal exports 1.5 TWh instead of importing 2.9 TWh. Denmark
and Greece considerably increase their sales to 14.2 TWh and 11 TWh respectively. The
most important technologies that penetrate as a result of excluding municipal solid waste:
Large hydro (band 1) in Finland, UK, Sweden, Austria, Greece, Portugal; small hydro (band
2) in Portugal, Spain, Greece; Power stations & CHP - Solid industrial waste in UK, Ger-
many, France, Sweden, Denmark; Power stations & CHP - Solid fuels - Energy crops in
Austria; Wave low investments in UK, Denmark and France.

o  Excluding new large hydro — EU countries only. Italy and Greece become net importing
countries (15.1 and 1.2 TWh respectively) instead of exporting ones. Austria exports 1.1
TWh instead of importing 1.5 TWh. Denmark and Sweden increase their sales to 14.2 TWh
and 8.8 TWh respectively, Finland decreases its sales. The most important technologies that
penetrate as a result of excluding large hydro: Small hydro (band 2) in Portugal, Spain,
Greece; Power stations & CHP - Solid industrial waste in UK, Germany, France, Sweden,
Denmark; Power stations & CHP - Solid fuels - Energy crops in Austria; Wave low invest-
ments in UK, Denmark and France.

o Including Norway in TGC system increases the total RES-E potential and therefore causes a
small decrease of the TGC price. It can be expected that setting a target for Norway would
require some negotiation, because the production of hydro electricity fluctuates over the
years, and therefore also the ‘current’ share of RES-E. For the calculation, the target has
been set at 125 TWh which corresponds to an increase in the share of RES-E (compared to
1997) equal to the average increase in the EU.

14. A number of sensitivity cases have been calculated on this issue, the results are summarised
in Table 3.14.

Does this change your opinion?

With respect to large hydro:

e UKI: No, because the UK definitions have already been proposed.

e UK2: No. They actually strengthen the opinion that all technologies should be defined as re-
newable. Regarding including Norway in a TGC system, it is up to the Norwegians to join
the system. However, as their inclusion seems to be beneficial, they should be welcome to
join a TGC system.

e IT1: No. Including Norway wouldn’t make a big difference. Whereas including large hydro
makes the difference, but as already explained the important thing is to reinvest the money in
new plants. Without large hydro the EU targets should be revisited.

ECN-C--01-031 45



With respect to waste incineration:

e NL1 is of the opinion that the principle of ‘clean, renewable energy’ should be maintained,
regardless of the additional costs. Starting point should be what we want to achieve with re-
newable energy, and setting targets one of the instruments.

UK1: No, because the UK definitions have already been proposed.

e UK2: No, again because they also justify having a broad definition of renewables.

DKI: It is surprising that the Danish export is increased from 5.6 TWh to 14.2 TWh just by
excluding municipal solid waste. The same is the case with large hydro. DK 1 did not expect
that municipal solid waste has such an influence. Also the international certificate price is in-
creased (by 30% excluding waste, 50% excluding large hydro).

e DK2: The large effect of waste is surprising! Again, DK2 has his doubts on the penetration
of wave power (see question 1).

e [T1: No, why should one waste wastes? Give them a lower renewable value and recover the
energy you can recover from that!

3.6  National supporting policies

15. There are many reasons for national additional support. Apart from environmental reasons,
more renewable electricity can also support the national industry, lead to an increase in em-
ployment, or it may be a good solution for the electricity supply in remote areas.

Do you think these types of advantages should be taken into account when the national targets
are set, and burden sharing rules are applied?

Only NL2 and UK2 agree that these types of advantages should be taken into account in the tar-
get setting. NL2 states the government should stimulate the national industry in a sustainable
way. The Danish utilities recognise that these issues undoubtedly play a role, but think it will be
too complicated to take into account. DK2 thinks industrial considerations shouldn’t be in-
cluded. IT1 states these issues shouldn’t be taken into account in the EU level, but member
states will decide how to allocate the RES-E potential favouring employment or generation
costs or whatever.

UK states that other factors should not affect the target setting, because these issues will affect
the technologies installed as opposed to the total penetration. In fact, these factors are more
relevant to the process of liberalisation. However, if any issue would be relevant to the UK, it is
embedded generation.

Which types of support schemes do you prefer?

NL1 regards the Dutch system of REB exemptions an efficient system. PV should receive addi-
tional support, NL1 criticises the government for supporting waste instead.

UK states that if a support scheme is set up, then it should be relevant to the issue that is being
supported and NOT be indirect. For example, if a support scheme is for employment generation,
then the support should be grant related (e.g. regional development) and not through electricity
prices or the like. UK2 states it should be focused on industrial policy solutions.

IT2 states that TGC should exclude other forms of subsidies and vice versa technologies which
are benefiting from other form of subsidies should not qualify for green certificates. Having said
that, a nation might chose to promote RES-E for occupational objectives but these TGC’s
should not be calculated, otherwise distortions are introduced in the market.
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Do you think support should be restricted to domestic investors/producers or also available for
foreign parties?

UK1, UK2, and IT1 state that when electricity markets are liberalised, any support has to be
open to all parties. IT2 notes that as long as there is reciprocity between states it should be open
to other operators as well. With a TGC system there is no problem; if the subsidy scheme is
supported by national tax payers the reciprocity factor is mostly important. This is confirmed by
both Dutch utilities, which state that Dutch taxpayers’ money is already flowing abroad, when
imported green electricity is exempted from the ecotax (REB). NLI1 states they do not partici-
pate in this practice. If it is still the case at April 1* 2001, when the market for green electricity
is opened, NL1 expects the market to collapse.

3.7 Conclusions

Cost / potential curves and technologies

Except for some country specific remarks, most interviewees think the curves are plausible.
Several interviewees remark that they would estimate the costs of biomass options to be higher.
This is due to two interacting factors. The costs of the installations required for flue gas cleaning
in some countries (due to country-specific emission requirements) and the fact that fuel costs
are sometimes negative, when suppliers of waste are willing to pay extra to get rid of their
waste.

The Danish interviewees point out that a large deployment of wind power will need extension of
the transmission network and ancillary services, the costs of which should be taken into ac-
count.

Trade

Almost all of the interviewed parties are in favour of trade, even if the cost difference is not
very large in the calculations based on the Draft Directive. The only exception was UK2, who
stated that as the cost difference for the UK is very low (1 million euro), trading holds no inter-
est to the UK. Trade is regarded an interesting or even indispensable option for any market.
NL1 very strongly points out that if the government wants to make use of trade to achieve their
target, the government should take care that a reliable trading and monitoring system is set up. It
is essential that double counting be avoided.

Profits

There are two main opinions on this issue, and a distinction can more or less be made between
utilities and consumer organisations. The utilities NL1, UK1 and IT2 state that the governments
should not impose restrictions to the market regarding the use of profits. UK states the trading
system has been set up to promote the implementation of technologies that are otherwise uneco-
nomic, and IT2 remarks that the TGC system is designed to leave profits to companies so that
they can invest more in the sector. On the other hand, DK1 fears that when the profit is left to
the trading companies, this will influence the credibility towards the customers.

The other interviewed parties propose restrictions to the use of the profits. Consumer organisa-
tion DK2 supports the idea of splitting the profits. Parts of it shall go to additional RES-E de-
ployment. Consumer organisation UK2 states that any profits should be recycled into further
developments or R&D. Power producer IT1 states that profits from TGC sales should be rein-
vested in the renewable sector, but it is the company that has to decide how and in which tech-
nology they want to invest that money.

Target setting

Both DK1 and NL1 remark that, although it is interesting to discuss burden sharing options, tar-
get setting is a political question, a task for the governments. NL1 stresses that it makes no
sense to agree on targets when it is not clear which renewable technologies are included. In ad-
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dition, NL1 fears that the focus on targets without an adequately designed trading and monitor-
ing system leads to an ‘empty system’.

NL2 does not believe in targets. The government can impose targets, but the market has to real-
ise them. If targets are too high or too expensive to achieve, the market will find ways to work
around this. At the moment, Dutch subsidies for production of RES-E are flowing abroad with
imported power!

DK is surprised how large the spread is between the different target divisions. The choice of
target division is a political question and will be determined by national interests. In that way
the numbers should be compared with the rest of the economy — effects on other industries, em-
ployment etc. Until now, DK1 has not considered what the choice of target division implies.
DK1 might have acted differently if they had known, e.g. in the RECS co-operation they have
often talked about it — but only cursory and without reaching any conclusions.

EU proposal Draft Directive
The UK1 interviewee and the Danish partners regard the energy consumption forecasts for 2010
too optimistic for the UK and Nordic countries. This directly affects the point on the cost curve
where the RES-E target lies.

Targets in Draft Directive are, to the surprise of most interviewees, quite favourable for the
countries under consideration. For the United Kingdom and The Netherlands the Draft Directive
even turns out to be the most favourable option. For Italy, the Directive is a fine middle value.
Several interviewees ask for more transparency, it is not clear how the EU directive has been
developed, and stakeholders have not been consulted enough.

Burden sharing options

Several interviewees remark that burden sharing is a political issue. The Italian interviewees
have a clear opinion on fairness. IT1 advocates a combination of equal relative target, emission
level and RES-E potential. IT2 states that a fair option has to be founded on the principle that
the more electricity is consumed the more should be generated with RES-E.

NL1, DK2 and IT2 consider ‘equal share per capita’ a fair option. DK?2 states that with trade, all
consumers should carry the same burden, regardless whether they live in an area with large or
small potentials.

NL2 and DK2 prefer the option ‘equal costs per GDP’, because broad shoulders should carry
the heaviest burden. DK1 states that, in the spirit of the EU, each person should pay the same
amount, and therefore prefers ‘equal costs per capita’. UK1 would like to see the results of a
combination of the two options, because that would be most equitable. In addition, it is expected
to be favourable for the UK. UK2, finally, regards ‘relating the target to national potentials’ the
most equitable option.

Compared to the previous interview, most interviewees stick to their original preferences of
burden sharing options after having studied the calculation results. An important criterion seems
to be what is most favourable for their own country.

Technology support

The technologies mentioned here to deserve additional support are PV, wave and tidal. Most

interviewees make a distinction in the type of support, for instance as in the UK model:

e Pure R&D (e.g. wave technology now)

e Not yet near market (provide financial support plus capital grants. e.g. biomass)

e Market based or near market based (provide financial support such as the UK obligation. e.g.
onshore wind).
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There are different opinions on the policy case where the costs of an EU-wide support system
for PV are shown. NL1, UK2, DK2 and IT1 think PV should be supported at the costs indicated.
DK2 states it is a good idea to support nascent oremerging technologies. PV is a well-developed
product, but it does not have a market — yet. And PV has additional values which has to be con-
sidered. UK2 does remark that, when analysing how far the PV penetrations go towards Portu-
gal & Greece achieving their RES-E targets, the subsidies suddenly seem expensive for little
relative benefit. NL2 is the only party who does not agree that additional money should be spent
on supporting PV, because they think the electricity itself is more important than the way it is
generated.

Definition of renewable electricity

NL1 strongly advises the Dutch government and the EU to come up with a clear definition of
renewable energy technologies. NL1 stresses that it is very important that the definitions of
RES-E underlying the targets are clear.

UK2 and DKI1 take a pragmatic point of view and include all REBUS technologies, if it is a
condition for the desired deployment (DK1). Several other interviewees also accept large hydro
and municipal waste as renewable options, but under additional restrictions regarding the sup-
port these options may receive.

IT1 and IT2 state that large hydro is a renewable source of energy, it might not need TGC sup-
port but it is renewable. Large plants do need TGC support in case of repowering, they should
benefit from the same incentive as other technologies. The Dutch utilities propose an environ-
mental impact statement for new hydro projects.

With respect to waste incineration, most interviewees regard biomass and organic matter in par-
ticular to be renewable. IT1 states wastes should be recycled first, but after that the remains
should be burnt, and proposes to define a renewable percentage on waste incinerators, such as is
already the case in some countries.

Only NL1 makes a clear distinction between ‘dirty’ and ‘clean’ waste. Dirty waste is for in-
stance farm slurries and incineration of meat. Waste disposal is not the same as clean energy.
Clean waste would for instance be clean wood chips, unpainted pallets, waste from chopping
wood.

National supporting policies

There are many reasons for national additional support. Apart from environmental reasons,
more renewable electricity can also support the national industry, lead to an increase in em-
ployment, or it may be a good solution for the electricity supply in remote areas. Except for
NL2 and UK2, all agree that these types of advantages should not be taken into account in the
target setting at EU level. The Danish utilities recognise that these issues undoubtedly play a
role, but think it will be too complicated to take into account. IT1 states member states will de-
cide how to allocate the RES-E potential favouring employment or generation costs or what-
ever. UK states that other factors should not affect the target setting, because these issues will
affect the technologies installed as opposed to the total penetration.

With respect to the eligibility for national support, UK1, UK2, and IT1 note that when electric-
ity markets are liberalised, any support has to be open to all parties. IT2 notes that as long as
there is reciprocity between states it should be open to other operators as well; if the subsidy
scheme is supported by national tax payers the reciprocity factor is mostly important. This is
confirmed by both Dutch utilities, who state that Dutch taxpayers’ money is already flowing
abroad, when imported green electricity is exempted from the ecotax (REB).
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Methodology

When comparing the costs of Draft Directive with the other target options, it is important to
note that the higher total costs for some of the other cases are due to the corrections made for
those countries where realisations for 1997 are already higher than the calculated target. As
shown in Table 3.6, this means that, for those cases, the total RES-E deployment in the EU (and
thus total costs) is higher than that of the Draft Directive. One could argue, however, that this
correction is not favourable for countries with a high initial realisation, because their target will
always remain relatively high.

REBUS is only looking at the direct economic costs of RES-E. The costs calculated are only
direct costs, not the full economic costs and not including transaction costs. Externalities, as far
as the price of renewables is concerned, are covered by the TGC price. Other additional costs
that are mentioned, in particular by the Danish interviewees, are those of additional transmission
networks and balance capacity. These will be required when the share of RES-E in Denmark is
as large as calculated (over 41% in 2010). This may reduce the benefit of trade, although trade
in certificates is not necessarily linked to physical flows.
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ANNEX 1: TECHNOLOGY AND BAND DEFINITIONS

. Band | Band 2 Band 3 Band 4 :Split based on
Wind onshore i Annual mean windspeed >7m/s Annual mean windspeed 6-7m/s Annual mean windspeed 5-6m/s Annual mean windspeed 4-5Sm/s | Area
Wind offshore i Annual mean windspeed >9m/s Annual mean windspeed 8-9m/s Annual mean windspeed 7-8m/s Annual mean windspeed 6-7m/s ! Area
Small hydro (<10 MW) | Low Capital Costs Medium Capital Costs High Capital Costs ! Costs
Large hydro (>10 MW) Low Capital Costs Medium Capital Costs High Capital Costs Costs
Photovoltaics High Solar Radiation Medium Solar Radiation Low Solar Radiation Aera
Solar thermal electricity ! High Solar Radiation Medium Solar Radiation Low Solar Radiation Area
Power stations & CHP:
- Solid fuels ' Forestry Energy Crops Resource
- Solid wastes Solid Agricultural Waste Solid Industrial Waste Resource
- Liquid wastes Liquid Industrial Waste Resource
Farm slurries Farm Slurries Resource
Municipal Solid Waste Municipal Solid Waste Resource
Sewage sludge Sewage Sludge Resource
Landfill gas Landfill Gas Resource
Geothermal electricity Low Capital Costs Medium Capital Costs High Capital Costs Costs
Wave Low Capital Costs Medium Capital Costs High Capital Costs Costs
Tidal Low Capital Costs Medium Capital Costs High Capital Costs Costs
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