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1. PROGRAMME
Renewable Energy in the Internal Energy Market
Organised by Policy Department A
Thursday, 8 November 2012, 14:00 – 16:30
Venue: European Parliament, Brussels, József Antall building, room JAN 4Q1
Workshop Programme
14:00

Welcome and opening by Chair: Herbert Reul, MEP

14:05

Session 1 RES-E integration, infrastructure development costs and
market design
14:05

Costs and benefits of grid investment and upgrade in the context of the EU
single electricity market
Dietmar Linderbergen, Director, EWI- Institute of Energy Economics at the
University of Cologne, Germany

14: 20 Re-assessing short-term market design in the presence of large amounts of
RES-E
Carlos Batlle Assoc. Res. Prof, Comillas University, Visiting Scholar, MIT
14:35

15:05

Questions and Answers Session

Session 2 The interplay of national renewable energy support
schemes in the European internal energy market
15:05

RES support schemes across Europe
David Buchan, Research fellow, Oxford Institute for Energy Studies, United
Kingdom

15:20

Interaction between RES support schemes and the internal electricity
energy market
Corinna Klessmann, Managing Consultant, Ecofys, Germany

15:35

RES support schemes and the internal energy market: the case of CentralEastern Europe
Jaroslav Knápek, Head of the dept. of Economics, Management and
Humanities, Czech Technical University in Prague

15:50

Questions and Answers Session

16:25

Closing remarks by Chair: Herbert Reul, MEP

16:30

End of the workshop
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2. SPEAKERS’ BIOGRAPHIES
Dietmar Lindenberger has been Director of Applied Research and Member of the
Management Board of the Institute of Energy Economics at the University of Cologne (EWI)
and a lecturer at the University of Cologne since 2004. After studying economics and physics
in Stuttgart, Würzburg and Albany (USA), he earned his doctorate at the Department of
Economics of the University of Karlsruhe with a thesis on energy and economic growth, and
his post-doctoral qualification at the University of Cologne. Dr Lindenberger has more than 15
years of experience in research and consulting for the energy industry, working with, among
others, the EU Commission, the German Federal Chancellery, German federal and state
ministries, national and international energy companies, and institutions for the promotion of
research. He has widely published and is, among others, lead author of the Energy Scenarios
for the German Federal Government’s Energy Concept.
Carlos Batlle is Associate Research Professor with Comillas Pontifical University's Institute
for Research in Technology (IIT) in Madrid, Visiting Scholar at the Massachusetts Institute of
Technology's MIT Energy Initiative (MITEI) and Electricity Advisor and member of the
Training Program for European Energy Regulators at the Florence School of Regulation. In
these three institutions he teaches Economics and Regulation of the Electric Power Sector, an
area in which he has also rendered consultant services for governments, international
institutions, industrial associations and utilities in over 20 countries. He has published over 20
papers in national and international journals and conference proceedings.
David Buchan is a senior research fellow at the Oxford Institute for Energy Studies, where,
after a long journalism career with the Financial Times, he specialises in EU energy policy. His
energy publications include: Energy and Climate Change: Europe at the Crossroads (Oxford
University Press 2009); the energy chapter in Policy-making in the European Union (OUP
2010); The Rough Guide to the Energy Crisis (Penguin 2010); the chapter ‘From
Liberalisation to Intervention: Europe, the UK and the Changing Agenda’ in UK Energy Policy
and the End of Market Fundamentalism, (OUP 2011), and a paper on Germany’s
Energiewende (OIES 2012). He is currently researching the impact on the EU energy market
of different national subsidy schemes for renewables and of possible compensating national
subsidies for conventional back-up power capacity.
Corinna Klessmann is a Managing Consultant for Policy Design and Evaluation with Ecofys
Berlin. She specialises in European renewable energy policy analysis. She has carried out
numerous consulting assignments on the design and evaluation of support instruments for
renewable energy, e.g. for the European Commission, the German Ministry for the
Environment, other member states governments, IRENA, and many international
associations, companies and NGOs. After completing her Energy Engineering and Philology
studies, Corinna worked as a lecturer for decentralised energy applications at the Technical
University of Berlin and as a project assistant for a solar company in South Africa. Before
joining Ecofys in 2006, she worked for three years at the German Energy Agency (dena)
where she built up the solar branch of the “Renewable Energy Export Initiative” and coordinated the EU project “PV Policy Group”. Within these projects, she carried out
international market studies on renewable energy and consultancy assignments for
governmental institution. In January 2012 she published her PhD thesis “Increasing the
effectiveness and efficiency of renewable energy support policies in the European Union".
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Jaroslav Knápek has been the head of the Department of Economics, Management and
Humanities of the Czech Technical University in Prague, Faculty of Electrical Engineering since
2006. He became Associate Professor in the field of Economics and Management of Electrical
Engineering and Power Engineering since 2003. After finishing his master studies in
economics and management of power engineering at Czech Technical University in Prague,
he continued his doctoral studies within the same university. His postgraduate studies
focused on economics and system aspects of energy systems development. His entire
professional carrier has been dedicated to energy economics and management. He has more
than 20 years of experience in research and consulting for energy utilities, Czech ministries
dealing with renewable energy issues and other energy topics. He also cooperated 10 years
with the Czech Energy Regulatory Office in the field of support of renewable energy sources.
His publications focus mainly on renewable energy support schemes, modelling of biomass
potential, economic modelling of biomass and other renewable energy projects.
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3. WORKSHOP SUMMARY
The Chair of the workshop, MEP Herbert Reul, welcomed the speakers and the participants
and briefly introduced the content of the workshop on how to integrate renewable energy into
the internal energy market, the related costs, needed infrastructures and national support
schemes.

Session 1: RES-E integration, infrastructure development costs and
market design
The first speaker, Dr Dietmar Lindenberger, Director of Applied Research and Member of
the Management Board of the Institute of Energy Economics at the University of Cologne
(EWI),
provided
an
insight
on
“Costs
and
benefits
of
grid
extensions
in the EU single electricity market”, based on the study prepared by EWI in collaboration with
Energynautics in 2011: “Roadmap 2050: a closer look” 1 .
The speaker displayed Figure 1, which shows the specific costs of generating 1 kWh of wind
(left) and solar (right) electricity across Europe. While technology costs are independent of
location, generating costs are reduced where the natural wind or solar resource, respectively,
is greater. Differences in financing and administrative costs across Europe were not taken
into account in this analysis. On that basis, the study finds that wind costs are lower in the
North Sea area and across the Northern coast, while solar power generating costs are lower
in Southern Europe. These conditions should be taken into account for the long-term planning
of electricity from renewable energy sources (RES-E) production.
Figure 1: EU-wide most favourable sites for renewable power generation
(Linderbergen, slide 3)

Taking into account these conditions, the study presented two pathways to grid extension,
developed under the conditions that 80% CO2 reduction and 80% RES integration were
achieved (see Figure 2 below). The “optimal grid extension scenario” (left), associated with
minimal costs, is characterised by considerable grid extension, with roughly 2/3 of existing
grid infrastructure added to the system. In the “moderate grid extension scenario” (right),
the grid would have to be extended by 1/3 of its existing length. It is relevant to notice that
the additional grid costs are outweighed by the cost reductions achieved by lower generation
1

“Roadmap 2050 a closer look: Cost-efficient RES-E penetration and the role of grid extensions” (EWI October
2011), methodology of the study based on combining economic and physical optimisation of grid infrastructure
within the context of Roadmap 2050 proposed by the European Commission.
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costs. Optimisation of electricity generation and transmission costs therefore implies that in
the long run electricity will flow from “outer Europe”, notably the northern and southern
areas, to “inner Europe”.
Figure 2: Grid extension scenarios (Linderbergen, slide 4)

The speaker also showed the results of such optimisation by country. The estimates indicated
that countries located in favourable locations (e.g. Denmark, Norway, and the Netherlands),
would become net exporters of electricity, while other countries (e.g. Germany, France, Italy)
would become net importers of electricity. The speaker commented that this would be winwin situation for all Member States (MS) involved, since energy from Renewable Energy
Sources (RES) would be integrated at lower costs for the overall system. The speaker
concluded his presentation by providing an overview of system costs. He showed that system
costs are increasing with continued decarbonisation and dispatch of renewables. In the long
run, investment in RES technologies will dominate these costs, while grid investment will
represent a smaller part of the total required investment. A sharp increase in costs is
noticeable from 2010 to 2020; this is due to the high expenditures for achieving 2020
targets. The speaker concluded by stating that more coordination would be needed in Europe
in the future in order to achieve the CO2 emission targets.
The following speaker, Carlos Batlle, Professor at Comillas Pontifical University and Visiting
Scholar at the Massachusetts Institute of Technology's MIT Energy Initiative (MITEI),
discussed the future design issues of the Internal Electricity Market in the presence of large
quantities of RES-E. He first introduced three key messages:





Large deployment of RES-E has an important impact on the operation of power systems,
short-term prices (not necessarily decreasing them) and future energy mixes.
To promote the Internal Energy Market (IEM) appropriately, EU-wide coordination of the
electricity market is necessary. Currently, the European Commission and the Agency for
Coordination of Energy Regulators (ACER) are promoting this very well in the short term,
however …
There is uncertainty about the future generation mix at Member State level, severely
affecting the long term capacity adequacy of power systems.

Discussing the impact of RES-E on power markets, the speaker stated that in the long run
renewable technologies would generate CO2 emissions and cost reductions, but would also
lead to uncertainties concerning the future of generation technologies, notably of non-flexible
plants. In the medium-term, RES technologies lead to an initial decrease in prices, but this
tendency would be inverted as RES penetration increased.
The speaker provided as an example the results of the “Solar Study” prepared by the
Massachusetts Institute of Technology (MIT) on the effect of increasing solar electricity
penetration in the Spanish electricity system. With low solar production, RES-E penetration
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allows for peak-shaving of demand. As solar generation increases, the need for flexible power
plants (e.g. gas plants) increases, since conventional power plants (e.g. nuclear, coal) are
unable to cope with variability. When comparing prices with or without large-scale solar, the
speaker noted that the first were higher due to the need to start up plants to supply energy
at night.
Concerning short term power system operation, the speaker suggested that Europe needed
to explore the effectiveness of demand-response mechanisms, which are much more
developed in the United States. With regards long term power system operation, the speaker
explained how the functioning of capacity markets, planned by National Energy Regulators
(NRAs), would not be effective unless they are designed to integrate foreign generating units
rather than being closed at the national level. The speaker concluded his presentation by
stating that private investments in generation and transmission infrastructures were low due
to the high level of uncertainty on the future structure of the power system and regulatory
models. A “long-term target model” on regulatory approaches would be required in order to
bring further clarity to investors.
Opening the Question and Answer session, MEP Mr Claude Turmes addressed his first
question to Mr Lindenberger. He expressed his concerns about the political likelihood of
future large expansions of the high voltage electricity grid required by the model presented
as it produced “hot spots” of production. Quoting the example of Germany, he stated that
political acceptance of becoming a “net importer” was very low. He then argued that targets
were essential to be able to plan ahead and measure progress. He asked Mr Lindenberger
how he could propose a quota model for RES support without a quantitative goal for RES
penetration. Mr Turmes then addressed Mr Batlle on the issue of capacity markets, asking
whether the price increase would affect average prices or prices at a certain time during the
day. He added that it was relevant to consider solar power integration in relation to very fast
and efficient gas turbines rather than existing inflexible power plants, notably coal and
nuclear, which would be phased out anyways. He then asked whether the promotion of
regional capacity markets including several Member States should be preferred over
implementation of national ones.
Mr Lindenberger agreed that interim goals to 2050 were required, but that he was neutral
with respect to policies: both a quota model defining RES quantities with market mechanisms
determining the price, and FIT models defining prices with market mechanisms determining
the quantities, were valid policy options. He explained that the study did not address the
political side of the matter but only the overall cost optimisation of grid extension. He
concluded his intervention by stating that in order to truly sustain the development of the
IEM, responsibilities needed to be allocated appropriately according to the potential and
capacity of each individual MS.
Mr Batlle answered that average prices might be higher or lower depending on the situation
of the country. He also stated that in the future there will be need for flexible technologies
and the issue of priority dispatch for nuclear will have to be addressed. He added that in a
truly integrated energy market, capacity mechanisms had to be European rather than
regional or national; however, he observed that nowadays political acceptance of such model
was very weak. He also noted that the promotion of storage, which affects pricing levels,
would create further uncertainties.
MEP Fiona Hall asked Mr Batlle whether a choice had to be made between trading and
storage and if evening peaks could be removed in the future by promoting further aggregated
demand response. The MEP also commented on the graphs presented in Mr Batlle’s
presentation on solar power integration emphasising the incompatibility of nuclear power with
RES.
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Batlle responded that, while storage was an important option, EU-wide promotion of storage
alongside market mechanisms, discouraged investors due to its negative effect on peak
prices. On demand response he added that there were huge opportunities but little interest
so far from the TSOs in Europe.
Ulla Sirkenin from the European Economic and Social Committee, rapporteur on the subject,
questioned how to deal with costs for consumers and industries in the future.
Batlle stated that costs were a very relevant issue and subsidies to mature technologies were
not needed in Europe any longer. Notably wind power was close to competitiveness, and solar
PV would approach competitiveness in a few years. He suggested that RES-E support costs
should not be reflected only in electricity prices and that the burden should be allocated
among all energy tariffs (oil, gas, gasoline etc.).

Session 2: The interplay of national renewable energy
schemes in the European internal energy market

support

David Buchan, senior research fellow at the Oxford Institute for Energy Studies, laid the
ground for the following speakers with a presentation on Renewable energy support schemes.
He first showed how some support mechanisms were established long before the introduction
of RES-E targets, as e.g. in the case of Denmark. The two main types of support mechanisms
are Feed in Tariffs (FITs) and Quota Obligations. FITs provide for a fixed rate of subsidy per
kWh fed into the grid over a fixed period and are designed to cover all producers’ costs and
profit. Feed-in premiums, a variant of FITs, provide a top-up to electricity market prices. With
quota obligations and tradable certificates, the government sets the quantity of renewables
while the market sets the price. Quotas tend to favour mature technologies, such as onshore
wind and biomass. The speaker then showed the different support mechanisms applied
across Europe (Figure 3a) and the overlap between support systems (Figure 3b).
Figure 3a Mapping of different
schemes (Buchan, slide 4)

support

Figure 3b Mix of support systems (Buchan,
slide 5)

The speaker argued that support schemes had been very successful in terms of output, and
stated that 21 MSs met or exceeded their 2011-12 interim RES energy targets as early as
2010. At this point, Buchan noted that infrastructure was lagging behind with respect to
output. Moving to the cost level, Buchan showed how the support in Germany continued to
grow while in Spain it was stopped due to a moratorium. Other cost elements, such as
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constraint payments, needed to be considered, particularly for energy islands such as the UK,
which could not easily export excess RES-E to neighbouring countries. Balancing costs and
investment required for infrastructure were also mentioned. Concerning the structure of RES
supports - usually financed via subsidies levied on consumption - the speaker noted this was
peculiar since RES projects were capital-intensive with low operating costs; the logical and
fairer support mechanism in his view would therefore be through investment tax credits.
Funding through consumer levies, however, had the advantage of not putting further burden
on government budgets, and was in general less visible to the public.
The speaker continued by saying that FITs appeared to be more effective generally, having
the drawback of the difficulty to set the right price and adjust the price adequately over time.
He also stated that good support schemes were characterised by stability and transparency.
The speaker pointed to three “bad examples” of support schemes, notably in Spain, Czech
Republic and Bulgaria. The latter two had introduced retroactive taxes in 2010, while Spain
had introduced an annual limit for hours of support payments in 2010. He then also pointed
out the peculiarity of the solar energy sector, which was very sensitive to changes in support
schemes.
In his concluding remarks, Buchan opined that for the future, policy makers would need to
clearly determine the role of renewable energy: if RES was to be supported as an industrial
policy, then support schemes were quite successful in doing so. However, if the main
objective for the implementation of RES was CO2 emission reduction, the current form of
support was perceived as too expensive.
Corinna Klessmann, management consultant at Ecofys, began her presentation on
Interaction between RES support schemes and the internal electricity market, by stating
three overarching questions to be addressed, (1) how RES-E was integrated in the electricity
market, (2) whether the RES-E support schemes obstructed the electricity market, and (3)
whether RES-E support schemes should further converge.
Building on the previous presentation, the speaker described how RES-E was integrated into
electricity markets. The speaker noted how integration was done differently for FITs for which
integration was done centrally, while for other support schemes producers sold RES-E directly
to markets. FITs appeared as a more reliable source of income as they provided a steady
level of revenue, while for other support systems risk levels were higher. In contrast to the
previous presentation, the speaker commented that quotas were more expensive in terms of
support than FITs as the higher risk was factored into the cost. Klessmann presented the
results of the project “RE-shaping” that attempted to integrate various elements (e.g. gate
closure, spot prices) to compute preparedness of electricity markets, and showed a very
disharmonised picture across Europe, which in turn affected the appropriateness of support
schemes for each MS.
Moving on to the second question, the speaker stated that electricity markets still functioned
properly even with support schemes because RES-E could be traded freely across borders.
However, due to major impacts of increasing shares of RES-E it appeared sensible to
coordinate policies, notably to control impact on loop flows and infrastructure requirements.
The speaker then presented best practice designs from MSs on RES support schemes. Most
importantly, a stable regulatory framework was needed in order to guarantee investment
security. In the second place, investment risks of RES technologies and conditions needed to
be considered, according to Klessmann. She stressed this last point in particular, due to the
capital-intensive nature of RES technologies. Thirdly, the level of support needed to be
adjusted to the technology and market conditions. The speaker then called the audience’s
attention on specific obstacles that harmonisation could help overcome: financial issues,
public acceptance and infrastructure requirements. On the issue of harmonisation of RES
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support schemes across Europe, the speaker noted that theoretically it could be very useful,
however, in practice if not planned and executed appropriately it could lead to complications
or even a stand-still in RES development, and that this was not the only way to achieve
convergence of RES-E markets. Cooperation, coordination and best-practices application were
good alternatives to support scheme harmonisation. Corinna Klessmann then commented
that efforts by the Commission to present best practices and cooperation mechanism
guidelines were a positive step towards further market integration. Coming to the conclusion
of her presentation, the speaker recommended that in order to achieve RES-E market
integration a mix of bottom-up and top-down approaches should be used for implementing
best-practices.
The last speaker Mr Jaroslave Knápek, head of the Department of Economics, Management
and Humanities of the Czech Technical University in Prague, started his presentation RES
support schemes and the internal energy market: the case of Central-Eastern Europe (CEE).
First, he presented some statistics comparing the current situation between CEE and EU17 2 .
The statistics showed how CEE’s contribution to RES generation in the EU27 was projected to
be below 10% by 2020, while the contribution of biomass was much higher for CEE in
comparison to EU17. In response to the previous presentations, the speaker pointed out that
the contribution to RES generation for CEE was not limited to electricity generation (26%),
but rather included heating and cooling (46%) and transport (28%) to a significant extent.
After providing some statistical examples from the Czech Republic, Slovakia and Hungary, he
indicated that RES generation was unevenly distributed among CEE countries. He then moved
on to classifying RES support schemes across CEE identifying three different schemes:




Quota + Tradable Green Certificates (TGC) in Poland and Romania,
FITs in the Czech Republic, Slovakia, Bulgaria, Hungary, Latvia, Lithuania and Slovenia,
and
FIT premium exclusively in Estonia.

The speaker pointed to the fact that there were major variations in RES support schemes
even where the same instrument was being applied. FITs may vary by guaranteed period,
existence of cap for an individual technology, differentiation by installed capacity, and
sometimes combination with a tendering procedure. TGC may differ by guaranteed period
and the number of contracts signed. Other non-financial barriers, such as permitting
procedures also slowed down RES project development. The speaker then noted that there
were no significant differences in investment cost of specific technologies and that the boom
of support costs in recent years had led to pressure to reduce RES development.
To conclude this second section, the speaker acknowledged that diverging national support
schemes led to entry barriers for new investors, increased transaction costs and brought
economic externalities at the EU level. He then provided a brief outlook on the state of RES-E
integration in the CEE, where RES-E already reached short-term technical “absorption” levels
in several MS, and short-term market coupling had been applied to a number of countries
(e.g. CZ, SL, and HU). In his concluding remarks the speaker argued that integrated energy
markets and infrastructure development should be considered as priorities for the future of
the European energy system. Besides that, he stated that the coexistence of RES and
conventional power generation had to be considered in the long term, notably to ensure grid
stability.
MEP Claude Turmes opened the final Question and Answer session, asking Corinna
Klessmann whether the conventional power sector, currently very inflexible, should or could

2

CEE10: Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania*, Slovakia, Slovenia, EU MS
since 2004 (*2007)
EU17: Other EU MS
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be converged. He also asked how to address at political level the issue of country-specific
financial risk profiles, which increase RES capital costs to levels that compensate or even
surpass the advantage of increased solar irradiation induced lower generation costs.
Commenting on Buchan’s presentation, he stated that when considering the costs of RES
support, historical and current subsidies to conventional power generation had to be
integrated as well in order to get the complete economic picture. Moreover, he also pointed
out that RES technologies did not have any externalities while conventional power production
had large climate and other externalities such as for the Fukushima accident, which needed
to be included into market prices.
Likewise, MEP Fiona Hall asked David Buchan
externalities and RES technology costs, notably
Concerning the statement on energy islands by
payments were not related to inflexibilities of
operate at a disadvantage.

to further contextualise the discussion on
with respect to rising oil and gas prices.
Buchan, she wondered whether constraint
the system, causing RES technologies to

Corinna Klessmann agreed that convergence of the conventional power sector and more
flexibility were important factors to promote further RES-E integration. However, there is no
debate currently among MSs and it was unlikely to take place, also because of the principle of
subsidiarity. She agreed that risk-premium in certain countries led to very high prices for RES
investment, therefore energy policy needed to be part of the broader economic plans.
David Buchan reacted to the comment of Claude Turmes by saying that financial support to
renewables was not per-se undesirable, however, he believed that in certain instances it
should be more “rationally organised”. Concerning country risk premium, he commented that
a level playing field and common methodology and EU objective on support may help reduce
costs related to country-risks.
He then addressed Fiona Hall and stated that oil and gas prices were certainly important. On
the capacity payments, he stated that the issue was mostly related to a bottleneck between
English and Scottish borders.
Mr Knápek concluded the workshop by stating that cross-border grid bottlenecks between
CEE countries and loop flows created problems highlighting that the further extension of the
transmission grid would be central to the solution of such issues in the future.
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4. PRESENTATIONS
Session 1: RES-E integration, infrastructure development costs and
market design
Costs and benefits of grid investment and upgrade in the context of the EU
single electricity market, Dietmar Linderbergen, Director, EWI- Institute of
Energy Economics at the University of Cologne, Germany
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Re-assessing short-term market design in the presence of large amounts of
RES-E, Carlos Batlle Assoc. Res. Prof, Comillas University, Visiting Scholar,
MIT
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Session 2: The interplay of national renewable energy support
schemes in the European internal energy market
RES support schemes across Europe, David Buchan, Research fellow, Oxford
Institute for Energy Studies, United Kingdom
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