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Introduction: Renewable energy use in the 

European Union

Europe disposes of water, sun, bioliquids and further renewable energy sources.

Europe and the bull

Titian 1562
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Introduction: Renewable energy use in the 

European Union
Europe today deploys a large number of renewable energy technologies.
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Introduction: Renewable energy use in the 

European Union
The use of renewable energy in EU28 has increased since 2000.

 Use of renewable

energy has increased

2.3 fold between 1990 

and 2010

 Biofuels have largest

share (2013: ca. 40%)

 Hydro power is

important, but not 

increasing

 Wind and Solar have

gained importance

since 2000

Eurostat
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Introduction: Renewable energy use in the 

European Union

Deployment varies considerably between European countries.



8

Introduction: Renewable energy use in the 

European Union

Energy use in EU28 has hardly increased since 1990.

 Energy consumption in the

European Union has hardly

increased since 1990

 Energy consumption varies around

1000 Mtoe

 Corresponds to 11600 TWh

 Electricity and gas account for

roughly a quarter

 Oil for 45 %

 Flat energy is used due to

 Limited economic growth

 Technological progress

 Political efforts to improve energy

efficiency Eurostat
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Introduction: Renewable energy use in the 

European Union

European energy intensity has fallen by 30% between 1990 and 2010.

 Use of energy splits between

 Households: 25%

 Industry: 27%

 Transport: 33%

 EU Energy intensity has declined by 30% between 

1990 and 2010 (yellow line) 

 Energy between 1 and 10% cost of industrial 

production Eurostat
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Introduction: Renewable energy use in the 

European Union
International comparison shows that RES share in the EU is not particularly high.

Renewable share in different countries and EU28 in comparison

IEA
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Introduction: Renewable energy use in the 

European Union
Europe disposes over considerable renewable potential

 EU Member states dispose of 

different renewable potentials

 In theory, electricity demand of 

today could be covered by 

RES-E

 However, a number of 

technical problems persist 

(cost, grid & system 

integration)
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Introduction: Renewable energy use in the 

European Union

Costs for RES-E vary considerably between the Member States

Total potential cost for electricity generation from wind energy

REShape, 2014



Design and Purpose of EU Renewable Energy 

Policy
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Design and purpose of EU renewable energy 

policy

“In Europe, the clean energy revolution is already under way. It is not only a 

huge challenge, but we also tend to see it as a huge opportunity, also to 

help us combat the economic crisis, and to exit the economic crisis, 

because we can see that this sector also has a huge potential for job 

creation, and that is what we need more than ever. So it’s an opportunity to 

create jobs; it’s also an opportunity to diversify our economies and 

investment portfolios.”

Connie Hedegaard, EU Commissioner for Climate 

2010-2014
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Design and purpose of EU renewable energy 

policy

Main arguments brought forward in favor of renewable support

(e.g. compare Preamble of Renewable Directive 2009/28/EC, 1-5):

 Mitigation of climate change (i.e. contribution to emission abatement) 

 Contribution to security of energy supply (reduction of energy carrier import)

 Incentivizing technological progress

 Contributing to (local and overall) growth and employment
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Design and purpose of EU renewable energy 

policy

Mitigation of climate change (i.e. contribution to emission abatement)

“Without the deployment of renewable energy since 2005, GHG emissions in 

2012 could have been 7 % higher than actual emissions. The increase in 

renewable energy use since 2005 resulted in approximately 326 Mton of gross avoided 

CO2 emissions at EU level in 2012, and 388 Mton in 2013, with most of these effects 

relating to sectors covered under the EU's Emissions Trading Scheme (ETS).”

EEA, 2014
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Design and purpose of EU renewable energy 

policy

Contribution to security of energy supply (reduction of energy carrier import)

By reducing the demand for imported fossil fuels renewable technologies also 

increase energy security. Without the additional use of renewable energy since 

2005, the EU's consumption of fossil fuels would have been about 7 % higher 

in 2012. Coal was the fuel most substituted by renewables across Europe (13 %). 

The substitution of natural gas (7 %) is especially relevant in the current geopolitical 

context and considering the decline of domestic gas resources, while the reduction 

of oil and related fuels was less pronounced, to some extent, given the lesser share 

of renewable energy use in transport.

EEA, 2014
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Design and purpose of EU renewable energy 

policy

Incentivizing technological progress 

Price development for solar PV in Germany 

Fraunhofer ISE, 2014
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Design and purpose of EU renewable energy 

policy

Contributing to (local and overall) growth

DG ENER, 2015
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Design and purpose of EU renewable energy 

policy

Contributing to (local and overall) employment

DG ENER, 2015
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Design and purpose of EU renewable energy 

policy

BUT: energy prices are likely to rise

Levelized cost of electricity for Europe 2050 under different 

decarbonization scenarios
DNV GL, 2014
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Design and purpose of EU renewable energy 

policy

View of the European public (Eurobarometer 2011)

Climate change remains a key concern for the European public

Just over half (51%) of respondents consider climate change one of the world's 

most serious problems (and 20% feel it is the single most serious problem). 

Overall it is seen as the second most serious issue facing the world, after poverty, 

hunger and lack of drinking water, and a more serious problem than the economic 

situation.

Altogether 89% see climate change as a serious problem, with 68% considering it 

a very serious problem 

There is also a positive view of the economic benefits of tackling climate change –

almost eight in ten (78%) respondents agree that it can boost the economy and 

create jobs, a big increase since 2009 (when 63% agreed). At least two-thirds of 

respondents in each Member State share this view.
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EU climate policy: Targets for 2020

EU summit 2007 (2020 goals)

Reduction of Greenhouse gases by 20% w.r.t. 1990

Increase of share of renewable energy in total energy use to 20%

Increase of energy efficiency by 20% w.r.t. BAU

Increase of share of biofuels in total transport fuels to 10%
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EU climate policy: Targets for 2030

EU summit 2014 (2030 goals)

Reduction of Greenhouse gases by 40% w.r.t. 1990

Increase of share of renewable energy in total energy use to 27%

Increase of energy efficiency by 27% w.r.t. BAU



General Framework: Directive 2009/28/EC
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General Framework: Directive 2009/28/EC 

Development of EU legislation on renewable energy

2007

Renewable Energy Road Map

 Directive on biofuels

 Sets indicative targets for share of

biofuels in total fuel consumption:

2% in 2005, 5.75% in 2010

 Establishment of Monitoring Process

by the European Commission

Directive 2003/30/EC

2001

 Directive on share of RES in 

electricity generation

 Sets indicative targets for

the Member States

 Establishes monitoring 

process by EU Commission

Directive 2001/77/EC

 Repealing Directives 2001/77/EC and 2003/30/EC

 Sets mandatory RES targets for each Member State

 Sets a framework for cooperation mechanisms 

 Establishes reporting system by MS

 Sets framework for administrative and regulatory 

procedures

Directive 2009/28/EC

2003 2009

 Binding regulation, aiming at cost-
effectiveness and non-

discrimination in energy aid

 Specifies that RES-E must move to 

a market based system

 Mandates a gradual phase-out

Guidelines for state aid for environ. 

protection & energy

2014

 Shows impact assessment 
calculation that demonstrate that a 

RES target of 20% is feasible

 Proposes an action plan 

 Proposes national targets for the MS
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General Framework: Directive 2009/28/EC 

 Figure shows RES-E target 

compliance as of 2007 (DIR 

2001/77/EC)

 In 2010, the EU reached a 19,5% 

share in RES-E, (target 22%)

Target compliance of Directive 2001/77/EC

Eurostat
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General Framework: Directive 2009/28/EC 

Target compliance of Directive 2003/30/EC

 Figure shows RES-T target 

compliance as of 2007 (DIR 

2003/30/EC)

 In 2010, the EU28 reached 

a 4% share in RES-T (target 

5%)

Eurostat
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General Framework: Directive 2009/28/EC 

Art. 1 of Directive 2009/28/EC specifies subject matter and scope

Quote (Art. 1)

This Directive establishes a common framework for the promotion of energy from 

renewable sources. It sets mandatory national targets for the overall share of energy from 

renewable sources in gross final consumption of energy and for the share of energy from 

renewable sources in transport. It lays down rules relating to statistical transfers between 

Member States, joint projects between Member States and with third countries, 

guarantees of origin, administrative procedures, information and training, and access to 

the electricity grid for energy from renewable sources. It establishes sustainability criteria 

for biofuels and bioliquids.
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General Framework: Directive 2009/28/EC 

Provisions of the Directive – Overview (1 of 2)

Article # Title

1 Subject Matter & Scope

2 Definitions

3 Mandatory national overall targets and measures for the use of RES

4 National renewable energy action plans

5 Calculation of the share of RES

6 Statistical Transfers between Member States

7 Joint Projects between Member States

8 Effects of joint projects between Member States

9 Joint Projects between Member States third countries

10 Effects of joint projects between Member States and third countries

11 Joint support schemes

12 Capacity increases

13 Administrative procedures, regulations and codes

14 Information and training

15 Guarantees of origin of electricity, heating and cooling produced from RES
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General Framework: Directive 2009/28/EC 

Provisions of the Directive – Overview (2 of 2)

Article # Title

16 Access to and operation of the grids

17 Sustainability criteria for biofuels and bioliquids

18 Verficiation of compliance with sustainability criteria for biofuels and bioliquids

19 Calculation of the greenhouse gas imp biofuels and bioliquids

20 Implementation measures

21 Specific provisions related to energy from renewable sources in transport

22 Reporting by the Member States

23 Monitoring and reporting by the Commission

24 Transparency platform

25 Committees

26 Amendments and repeal

27 Transposition

28 Entry into force

29 Addresses
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General Framework: Directive 2009/28/EC 

Article 2 - Definitions

Purpose & Main Provisions

 Provide a standardized definitions of (eligible) renewable technologies

 Provide a unified framework of regulatory terms, such as “Support System”, 

“Renewable Energy Obligation”, “Guarantee of origin”

Quote

“The following definitions […] apply: 

‘energy from renewable sources’ means energy from renewable non-fossil sources, namely wind, solar, 

aerothermal, geothermal, hydrothermal and ocean energy, hydropower, biomass, landfill gas, sewage 

treatment plant gas and biogases;

‘support scheme’ means any instrument, scheme or mechanism applied by a Member State or a group of 

Member States, that promotes the use of energy from renewable sources by reducing the cost of that energy, 

increasing the price at which it can be sold, or increasing, by means of a renewable energy obligation or 

otherwise, the volume of such energy purchased. This includes, but is not restricted to, investment aid, tax 

exemptions or reductions, tax refunds, renewable energy obligation support schemes including those using 

green certificates, and direct price support schemes including feed-in tariffs and premium payments;”
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General Framework: Directive 2009/28/EC 

Article 3 - Mandatory national overall targets and measures for the use of energy from 

renewable sources

Purpose & Main Provisions

 Sets mandatory targets for share of renewable energy in total energy consumption

for the year 2020

 Member States are allowed to use support schemes and cooperation mechanisms 

to attain the targets

 Sets a mandatory target of 10% of biofuels in total fuel consumption

Quote

“Each Member State shall ensure that the share of energy from renewable sources, calculated in accordance 

with Articles 5 to 11, in gross final consumption of energy in 2020 is at least its national overall target for the 

share of energy from renewable sources in that year, as set out in the third column of the table in part A of 

Annex I. […] In order to achieve the targets laid down in this Article more easily, each Member State shall 

promote and encourage energy efficiency and energy saving.”
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Renewable Directive 2009/28/EU – mandatory 

targets
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Share in 2005 Target in 2020

National RES targets for EU Member 

States under Directive 2009/28/EU

From the Preamble (15)

The starting point, the renewable energy 

potential and the energy mix of each 

Member State vary. It is therefore 

necessary to translate the Community 20 

% target into individual targets for each 

Member State, with due regard to a fair 

and adequate allocation

The following criteria are named for 

MS target setting: 

 Starting points and potentials

 GDP of Member State

 Past efforts
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General Framework: Directive 2009/28/EC 

Article 4 - National renewable energy action plans

Purpose & Main Provisions

 Obliges Member States to submit national renewable energy action plans that report on 

progress in the use of renewable energy in electricity generation, transport, heating and 

cooling and on measures taken

 Obliges Member States to submit forecasts on renewable energy development

 In case a Member State does not meet indicative trajectory, an amendment to the Renewable 

Energy Action Plan specifying the planning of additional measures has to be added 

Quote

“Each Member State shall adopt a national renewable energy action plan. The national renewable energy 

action plans shall set out Member States’ national targets for the share of energy from renewable sources 

consumed in transport, electricity and heating and cooling in 2020, taking into account the effects of other 

policy measures relating to energy efficiency on final consumption of energy, and adequate measures to be 

taken to achieve those national overall targets […]”
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Renewable Directive 2009/28/EU – trajectory
 The indicative trajectory (for each MS) is specified as follows

S2005 + 0,20 (S2020 – S2005), as an average for the two-year period 2011 to 2012;

S2005 + 0,30 (S2020 – S2005), as an average for the two-year period 2013 to 2014;

S2005 + 0,45 (S2020 – S2005), as an average for the two-year period 2015 to 2016; 

S2005 + 0,65 (S2020 – S2005), as an average for the two-year period 2017 to 2018,

Trajectory  rules 

applied to EU28
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General Framework: Directive 2009/28/EC 

Article 5 - Calculation of the share of RES

Purpose & Main Provisions

 Gross final consumption of energy from renewable sources is to be calculated as

 gross final consumption of electricity from renewable energy sources;

 gross final consumption of energy from renewable sources for heating and cooling;

 final consumption of energy from renewable sources in transport.

 Explicit prohibition of double counting (e.g. gas in heating and electricity)

 Excluded: Electricity from pumped hydro, energy savings from passive houses 

Quote

The methodology and definitions used in the calculation of the share of energy from renewable sources shall 

be those of Regulation (EC) No 1099/2008 of the European Parliament and of the Council of 22 October 2008 

on energy statistics (19).

Member States shall ensure coherence of statistical information used in calculating those sectoral and overall 

shares and statistical information reported to the Commission under Regulation (EC) No 1099/2008.

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009L0028&from=en#ntr19-L_2009140EN.01001601-E0019
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General Framework: Directive 2009/28/EC 

Article 6 – statistical transfers

Purpose & Main Provisions

 Establishes the possibility of a statistical transfer of renewable energy production between 

Member States

 Obliges the engaged parties to notify the Commission no later then three months after the 

end of the year in which they take effect

Quote

1.   Member States may agree on and may make arrangements for the statistical transfer of a specified 

amount of energy from renewable sources from one Member State to another Member State. The transferred 

quantity shall be:

(a) deducted from the amount of energy from renewable sources that is taken into account in measuring 

compliance by the Member State making the transfer with the requirements of Article 3(1) and (2); and

(b) added to the amount of energy from renewable sources that is taken into account in measuring 

compliance by another Member State accepting the transfer with the requirements of Article 3(1) and (2).
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General Framework: Directive 2009/28/EC 

Article 7&8 – Joint projects between Member States

Purpose & Main Provisions

 Establishes the possibility of joint renewable energy projects between Member States in the 

fields of electricity generation and heating & cooling

 May involve private partners

 Obliges the Member States to notify the Commission of the joint project and how much of the 

renewable energy generated in one Member State shall be counted in the statistic of the 

partner Member State

Quote (Art. 8)

1.   Within three months of the end of each year falling within the period specified under Article 7(3)(d), the 

Member State that made the notification under Article 7 shall issue a letter of notification stating: (a) the total 

amount of electricity or heating or cooling produced during the year from renewable energy sources by the 

installation which was the subject of the notification under Article 7; and (b) the amount of electricity or heating 

or cooling produced during the year from renewable energy sources by that installation which is to count 

towards the national overall target of another Member State in accordance with the terms of the notification.
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General Framework: Directive 2009/28/EC 

Article 9&10 – Joint Projects between Member States third countries

Purpose & Main Provisions

 Establishes the possibility of joint renewable energy projects between Member States and 

third countries in the field of electricity generation

 Sets a number of conditions:

 Electricity in third country must be generated from installation that went operational after 

2009

 Equivalent amount of electricity produced in third country must be accounted for in the 

interconnector capacity between the two countries

 The installation in the third country has not received support under a support scheme, 

but only investment aid under a Community based scheme.

Quote (Art. 10)

Within three months of the end of each year falling within the period specified under Article 9(5)(c), the 

Member State having made the notification under Article 9 shall issue a letter of notification stating: (analogue 

to Art 8)
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General Framework: Directive 2009/28/EC 

Article 11– Joint support schemes

Purpose & Main Provisions

 Establishes the possibility of joint support schemes for renewable energy  between Member 

States 

 Electricity produced in one Member State can be counted in the energy statistics of another 

Member State

 as a statistical transfer

 according to a fixed rule of division of the produced energy

 Obliges the engaged parties to notify the Commission no later then three months after the 

end of the year in which they take effect (including rule of division)

Quote

Without prejudice to the obligations of Member States under Article 3, two or more Member States may 

decide, on a voluntary basis, to join or partly coordinate their national support schemes. In such cases, a 

certain amount of energy from renewable sources produced in the territory of one participating Member State 

may count towards the national overall target of another participating Member State if the Member States 

concerned.
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General Framework: Directive 2009/28/EC 

Article 13 – Administrative procedures, regulations and codes

Purpose & Main Provisions

 Requires the Member States to ensure coherent rules and definitions in the authorization, 

certification and licensing procedures for renewable energy in all its layers of administration

 Obliges Member States to provide necessary technical standards and definitions for the 

deployment of renewable energy

 Obliges Member States to ensure transparency in the support of renewable energy and 

administrative procedures

 Obliges Member States in particular to install minimum shares of renewable energy in heating 

& cooling

Quote 

Member States shall ensure that any national rules concerning the authorisation, certification and licensing 

procedures that are applied to plants and associated transmission and distribution network infrastructures for 

the production of electricity, heating or cooling from renewable energy sources, and to the process of 

transformation of biomass into biofuels or other energy products, are proportionate and necessary.
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General Framework: Directive 2009/28/EC 

Article 14 – Information and training

Purpose & Main Provisions

 Requires the Member States to provide all necessary administrative and regulatory 

information to the actors in the field

 Obliges Member States to ensure that equipment manufactures (or alternatively: competent 

authority) provide information on costs and benefits of renewable kit

 Obliges Member States to provide guidance and professional certificates for installers, 

architects and all relevant actors concerning the use of renewable energy as well as high-

efficiency energy technologies

 Training and information on RES is to be provided for the general public  

Quote 

Member States shall ensure that any national rules concerning the authorisation, certification and licensing 

procedures that are applied to plants and associated transmission and distribution network infrastructures for 

the production of electricity, heating or cooling from renewable energy sources, and to the process of 

transformation of biomass into biofuels or other energy products, are proportionate and necessary.
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General Framework: Directive 2009/28/EC 

Article 15 – Guarantees of origin of electricity, heating and cooling produced from 

renewable energy sources

Purpose & Main Provisions

 Requires the Member States to ensure a guarantee of origin of renewable energy for (final) 

customers at the request of the producer

 Renewable energy must be taken into account only once

 Monitoring has to be organized by the Member State that can, however, delegate this task to 

a designated special body 

 Member States are required to recognize the guarantee of origin issued by other Member 

States

Quote 

For the purposes of proving to final customers the share or quantity of energy from renewable sources in an 

energy supplier’s energy mix in accordance with Article 3(6) of Directive 2003/54/EC, Member States shall 

ensure that the origin of electricity produced from renewable energy sources can be guaranteed as such 

within the meaning of this Directive, in accordance with objective, transparent and non-discriminatory criteria.
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General Framework: Directive 2009/28/EC 

Article 16 – Access to and operation of the grids

Purpose & Main Provisions

 Requires Member States to develop transmission and distribution grids such that RES-E 

installations can be safely connected and that overall system stability is ensured

 Access to the grid for RES-E has either to be prioritized or guaranteed by Member States

 Renewable energy feed-in must be prioritized unless system stability is endangered, 

curtailment has to be minimized

 Grid connection fees have to transparent and non-discriminatory.

Quote 

Member States shall take the appropriate steps to develop transmission and distribution grid infrastructure, 

intelligent networks, storage facilities and the electricity system, in order to allow the secure operation of the 

electricity system as it accommodates the further development of electricity production from renewable energy 

sources, including interconnection between Member States and between Member States and third countries. 
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General Framework: Directive 2009/28/EC 

Article 17-19 – Biofuels and bioliquids

Purpose & Main Provisions

 Article 17 clarifies that only energy generated from biofuels and bioliquids (from in or outside 

the Community) that have been produced under specific sustainability criteria may count as 

renewable in the sense of the Directive

 Article 18 requires the Member States to oblige economic operators to verify the compliance 

with sustainability criteria and provide reliable information.

 Article 19 specifies rules for the calculation of greenhouse gas emissions from the use of 

biomass and bioliquids.

Quote (Art. 17)

Irrespective of whether the raw materials were cultivated inside or outside the territory of the Community, 

energy from biofuels and bioliquids shall be taken into account for the purposes referred to in points (a), (b) 

and (c) only if they fulfil the sustainability criteria set out in paragraphs 2 to 6.
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General Framework: Directive 2009/28/EC 

Article 21 – Specific provisions related to energy from renewable sources in transport

Purpose & Main Provisions

 Requires Member States to give information to the public on the availability and the 

environmental benefits of biofuels 

 Biofuels produced from waste, residues, non-food cellulosic material and ligno-cellulosic 

material is counted twice in the renewable statistic
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General Framework: Directive 2009/28/EC 

Article 22 – Reporting by the Member States

Purpose & Main Provisions

 Requires Member States to biannually report on the progress in the use of energy from 

renewable sources to the European Commission

 The report must encompass detailed information on the following points

 Sectoral and overall shares of renewable energy use in the past two years

 Description of the support schemes or other measures to promote RES

 Description of a system of guarantees of origin for electricity and heating&cooling on the 

basis of RES

 Progress in the improvement of administrative procedures 

Quote 

Each Member State shall submit a report to the Commission on progress in the promotion and use of energy 

from renewable sources by 31 December 2011 and every two years thereafter. The sixth report, to be 

submitted by 31 December 2021, shall be the last report required.
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General Framework: Directive 2009/28/EC 

Article 23 – Monitoring and reporting by the Commission

Purpose & Main Provisions

 Requires the Commission to biannually report on the progress in target achievement on the 

basis of the reports submitted by Member States to the European Parliament and Council

 Requires the Commission to monitor the origin of biofuels and bioliquids consumed in the 

Community

 Furthermore the Commission is required to investigate the environmental and economic 

impacts of the use of biofuels and report on the outcome

 Further reporting concerns the financing of renewable energy by European structural funds 

and the European investment bank 

Quote 

The Commission shall monitor the origin of biofuels and bioliquids consumed in the Community and the 

impact of their production, including impact as a result of displacement, on land use in the Community and the 

main third countries of supply. 
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General Framework: Directive 2009/28/EC 

Article 24 – Transparency platform

Purpose & Main Provisions

 Requires the Commission to establish an online public transparency platform

 The platform has to publish the following information

 Member States renewable energy action plans

 Forecast documents with respect to renewable energy production (unless a Member 

State requests otherwise)

 Member States offer to cooperate (under Art. 6 – 11)

 The Member States’ progress reports (under Art. 22)

 Commission reports under Art. 23

Quote 

The Commission shall monitor the origin of biofuels and bioliquids consumed in the Community and the 

impact of their production, including impact as a result of displacement, on land use in the Community and the 

main third countries of supply. 
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Progress on Directive target as of 2013

 Figure shows realized total 

energy consumption values

 gross energy

 power

 heating

 Figure also shows 2020 target 

and (non-mandatory) 

subtargets derived from 

national RES action plans

 EU has made progress in 

achieving its goal, in 2013 it 

was still five percentage points 

from the 2020 target (above 

trajectory)
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Progress on EU target as of 2013
Share of renewable energy in gross final energy consumption –

by Member State 

Eurostat
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Progress on Directive target as of 2013

Share of renewable energy in electricity – by Member State 

Eurostat
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Progress on Directive target as of 2013

Share of renewable energy in heating and cooling – by Member State 

Eurostat
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Progress on EU target as of 2013

Share of renewable energy in transport – by Member State 

Eurostat
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Criticism of Renewable Energy Directive 

2009/28/EC

„I think we need a European Renewable Energy Law.”
Günter Oettinger, July 2010

„A harmonized Feed-in tariff system following the example of the German EEG 

would be a sensible instrument to promote the Desertec project.”
Günter Oettinger, October 2010

Indirect criticism of Renewable Directive

Initiative by the Energy Commissioner in 2010
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Criticism of Renewable Energy Directive 

2009/28/EC
Commissioner Oettinger’s criticism built on a study by EWI (2010)

EWI calculates the potential economic gains from a harmonized renewable quota 

system

Efficiency gains from improved use of different renewable potentials

Differences in electricity generation 

cost for solar PV across the European 

Union



58

Criticism of Renewable Energy Directive 

2009/28/EC

Result: total renewable investment cost under harmonized quota system (HQS) 

amount to 313 bEUR for 2008-2020 to achieve EU renewable target
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Criticism of Renewable Energy Directive 

2009/28/EC

Result: Business-as-usual (BAU) investment cost are 30% higher than under HQS

Most important RES-E source under BAU is solar, under HQS it is wind.



60

Remark on criticism of Renewable Energy 

Directive 2009/28/EC

Commissioner Oettinger’s criticism led to no tangible outcome

Future of the Desertec project is under doubt

Study by EWI (2010) would probably deliver a somewhat different picture today, 

given the strong cost decrease of solar PV equipment in the meantime

Basic line of argument is, however, valid: technology-specific support mechanisms 

tend to be less economically efficient than technology neutral ones



Support mechanisms for Renewable Energy
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Support mechanisms for renewable energy

Direct Indirect

Price-driven Capacity-driven

Regulatory

Investment focused

 Rebates

 Tax incentives

 Bidding

Environmental 

taxes

Generation based

 Feed-in tariffs

 Premiums

 Rate-based 

incentives

 Contracts-for-

Difference (CfD)

 Quotas/TGC

 Bidding

Voluntary

Investment focused

 Shareholder 

programs

 Contribution 

programs

Voluntary 

agreements

Generation based
 Green tariffs

Comprehensive overview on types of support schemes for RES

[1] Based on "Promotion Strategies For Electricity From Renewable Energy Sources in EU Countries (Haas 2001)
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Direct support mechanisms for renewable energy

Direct RE 
support 
systems

Feed-in tariffs

Market Premium

Quota system

Tender system

Quantity 
based

Price based

 Direct support mechanisms fall into price based vs quantity based category 

 Further distinction: technology-neutral vs. technology-specific (cf. above)

 Financing of the mechanisms differs, with some design options
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System, network and market integration of 

RES-E 
System integration is understood as the overarching goal which is connected to the 

promotion of renewables and which has different dimensions

 Market integration

 Contribution to system operation and stability

 Network connection incl. extension 

 Network access and usage

Policy makers (regulator, legislator) in the EU have started to adopt a numerous set of 

provisions in each of these fields  for enhancing the integration of renewables into the power 

system.

In particular, renewable support systems should be adapted to this overarching goal.
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Functioning of most important RES-E support 

mechanisms
Feed-in-Tariffs 

• technology specific fixed tariffs paid to RES-E operators

• Obligation of DSO/TSO to buy electricity, consumer pays a levy

• Digression of tariffs over time

Market premium

• RES-E is sold to the electricity markets

• RES-E generators receive a premium on each kWh sold

• DSO/TSO reimburses RES-E generator, consumer pays a levy 

Quota

• Mandatory renewable quotas for electricity suppliers, e.g. 10.4% in 2010

• RES-E generators sell electricity & green certificates 

• Suppliers buy green certificates to cover their obligation

• Penalty payment for non-achieving quota
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Comparison of support mechanisms for 

renewable energy

Feed-in-tariffs

• no price risks, just 

quantity risk

• High degree of 

planning security

• No balancing 

(system) 

responsibility

Market Premium

• Price risk of 

electricity market

• Some degree of 

planning security

• Full balancing 

(system) 

responsibility

Quota System

• High price risk due 

to volatility in 

certificate market

• Little planning 

security

• Full balancing 

responsibility
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Impact of support scheme on adoption of 

innovation

Mennel, Romano, Scatasta (2013): FiT give better innovation incentives than QS
Feed-in Tariff (FiT) Quota system (QS)

Propensity to adopt innovation
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Current power market design in Europe

 Generators compete in the 

wholesale market

 Bilateral trading and 

anonymous trading in a 

(liquid) power exchange 

coexist

 TSOs and DSOs operate 

under regulatory supervision

 Suppliers compete in the retail 

market

 Trade partners have full 

balancing responsibility

 Energy-only market is the core of the liberalized power market design

 Most common market design across the EU: decentralized bilateral market

Basic scheme of a decentralized bilateral power market

 Examples: 

 Germany, Austria, France, UK, Benelux,…
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Market integration of renewable energy

 Until recently, many EU MS supported renewable energy with feed-in tariffs

 Fixed, technology-specific tariffs, with a digression over time

 Priority feed-in of renewable energy, no balancing responsibility

 Today, market integration by premium or tender support is phased in

 RES-E has to be marketed and sold in the power market

 Generators have full balancing responsibility

RES-E support in the 

decentralized market
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Current RES-E support schemes in Europe

 Large diversity regarding support schemes in the EU-28. 

 In some countries different types of support schemes operating in parallel resp. 

in combination (for example for different types of renewable technology)

 General tendency: market integration of RES-E
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Financing of renewable support schemes

In quota systems, tradable green certificates ensure additional income to the RES-

E generator, costs are wheeled onto the consumer

So far, both feed-in tariffs and market premium are financed by a flat levy on 

electricity consumption

Currently there is a policy discussion on using time- or price varying levy to 

incentivize consumer flexibility, e.g. a percentage surcharge on wholesale market 

price

Spot market price plus 

fixed levy (left)

Spot market price plus 

percentage surcharge 

(right)
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Changes  in net use 

Reform of model of network use

Expansion of RE
Increasing 

Decentralization

Smart Grid and 

Demand 

Response

Increase of self-

use of power

Increase in 

storage capacity

Virtual Power 

Plants

E-Mobility, 

Micro-CHP,…

Change of direction 

of network flows

Change of network 

use and cost 

structure

Requirement for 

network expansion

Stochastic feed-in 

into grid

Changes in the 

energy sector

Changes for the 

networks

Increase in Energy 

efficiency

 Feed-in of decentralized RE has sparked an debate the EU on the model of net use. 
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Time-of-use: differentiation of fees depending on temporary congestion

Dimensions of change in network charges

Introduction of G-component: Network charges for feed-in

Regional differentiation to reflect regional congestion

Changes in relation between energy vs. connection capacity charge

 Several dimensions of potential changes for network charges are under discussion

 A number of them will require smart grid elements

 Changes concern transmission and distribution grid fees



Guidelines on State aid for environmental 

protection and energy 2014-2020 (2014/C 

200/01)
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Prohibition of State Aid under EU legislation

 State Aid is prohibited in principle by Article 107 of the Treaty on the Functioning of 

the European Union of 2008.

Article 107, 1

Save as otherwise provided in the Treaties, any aid granted by a Member State or through 

State resources in any form whatsoever which distorts or threatens to distort competition by 

favoring certain undertakings or the production of certain goods shall, in so far as it affects 

trade between Member States, be incompatible with the internal market.

 The article specifies some exceptions:

 Social concerns, i.e. “aid having a social character, granted to individual consumers, 

provided that such aid is granted without discrimination related to the origin of the 

products concerned” (2a)

 Aid for an “important project of common European interest or to remedy a serious 

disturbance in the economy of a Member State” (3b)

 Aid “to facilitate the development of certain economic activities or of certain 

economic areas, where such aid does not adversely affect trading conditions to an 

extent contrary to the common interest” (3c)
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Guidelines on State aid for environmental 

protection and energy 2014-2020 (2014/C 

200/01)
 The Guidelines refer to Article 107 of the Treaty and clarify that, among others, EU 

climate policy constitutes an exception on the rules of state aid under clause 3c.

“That flagship initiative aims to create a framework for policies to support the shift 

towards a resource-efficient and low-carbon economy which helps to:

(a) boost economic performance while reducing use of resources;

(c) ensure security of supply of essential resources;

(d) fight against climate change and limit the environmental impacts of the use 

resources.” (Intro, 5)

 Under1.2, the Guidelines explicitly include State aid for

(e) energy from renewable resources

(f) energy efficiency measures, including cogeneration and district heating/cooling
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Guidelines on State aid for environmental 

protection and energy 2014-2020 (2014/C 

200/01)

77

 Environmental aid, e.g. renewable support schemes, is subject to a notification 

obligation to the European Commission (Art. 2)

 Art. 3.1 specifies common assessment principles for State aid for environmental 

protection:

 contribution to a well-defined objective of common interest

 need for State intervention

 Induction of an incentive effect

 proportionality of the aid (aid kept to the minimum)

 avoidance of undue negative effects on competition and trade between MS

 transparency of aid
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Guidelines on State aid for environmental 

protection and energy 2014-2020 (2014/C 

200/01)
 Art. 3.3.2 makes specific provisions for renewable energy support.

 Subsidies should be phased out gradually. (108)

 Renewable support schemes should be market based - in the future “market 

instruments, such as auctioning or competitive bidding process open to all generators 

producing electricity from renewable energy sources competing on equal footing at 

EEA level, should normally ensure that subsidies are reduced to a minimum in view 

of their complete phasing out.” (109)

 Technology specific support is explicitly allowed. However, given the different 

stage of technological development of renewable energy technologies, these 

Guidelines allow technology specific tenders to be carried out by Member States, on 

the basis of the longer-term potential of a given new and innovative technology, the 

need to achieve diversification; network constraints and grid stability and system 

(integration) costs. (110)

 Exceptions from the rules can be made for pilot projects. (111)
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Guidelines on State aid for environmental 

protection and energy 2014-2020 (2014/C 

200/01)
 Further rules apply to RES-E (cf. 3.3.2.1)

 Market premium obligatory from 2016: “aid is granted as a premium in 

addition to the market price (premium) whereby the generators sell its 

electricity directly in the market” (124a)

 Full balancing responsibilities for beneficiaries: “beneficiaries are subject to 

standard balancing responsibilities, unless no liquid intra-day markets exist”

(124b)

 No incentives for generation under negative prices: “measures are put in 

place to ensure that generators have no incentive to generate electricity under 

negative prices.” (124c)

 Conditions above do not apply to small renewable energy installations 

(smaller than 500 kW) or pilot and demonstration projects. (125)

 Competitive bidding: From 2017, aid must be granted on the basis of a 

competitive bidding process, unless Member State can demonstrate that this 

will lead to unsatisfactory results. (126)
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Guidelines on State aid for environmental 

protection and energy 2014-2020 (2014/C 

200/01)

 Other rules apply to RES other than  RES-E (cf. 3.3.2.2)

 Upper limit of aid determined by LCOE: aid is compatible with EU regulation if 

amount of “aid per unit of energy does not exceed the difference between the total 

levelised costs of producing energy (‘LCOE’) from the particular technology in 

question and the market price of the form of energy concerned” (131a)

 Regular update of production costs: “the production costs are updated regularly, 

at least every year” (131c)

 Limit of aid to financing period: “aid is only granted until the plant has been fully 

depreciated according to normal accounting rules in order to avoid that operating 

aid based on LCOE exceeds the depreciation of the investment.” (131d)
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Guidelines on State aid for environmental 

protection and energy 2014-2020 (2014/C 

200/01)
 Rules for energy efficiency measures (cf. 3.4)

 Need for state intervention: Energy-efficiency measures target negative 

externalities as referred to in paragraph (35) by creating individual incentives to 

attain environmental targets for energy-efficiency and for the reduction of 

greenhouse gas emissions. In addition to the general market failures identified in 

Section 3.2, one example of a market failure that may arise in the field of energy-

efficiency measures concerns energy-efficiency measures in buildings. (142)

 Limit of aid to district heating and cooling: only aid to investment, including 

upgrades, into high-efficient CHP and infrastructure is permissible. (139)

 Proportionality: The eligible costs are determined as the extra investment costs as 

established in paragraph (73). For energy-efficiency measures, the counterfactual 

scenario can be difficult to establish particularly in case of integrated projects. For 

such projects, the Commission is amenable to consider a proxy for determining the 

eligible costs as set out in paragraph (75). (148)



Renewable Energy Policy in the Member States –

example of Germany
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The German “Energiewende”

 „Energiewende“ (energy transition) widely 

considered as one of the most important policy 

projects of the country

 General motivation: climate change mitigation, 

industrial policy

 First step 2007: IEKP program of Meseberg

 September 2010: Publication of the Federal 

Government‘s „Energiekonzept“ outlining the central 

energy policy framework

 March 2011: Disaster at Daiichi II Fukushima 

nuclear plant in Japan

 Immediate reaction: around 5 GW nuclear capacitiy

shut down, later decommissioned

 June 2011: Bundestag (Federal Parliament) enacts 

nuclear phase-out until 2022
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Energiewende: motivation for renewable policy

„In embracing the expansion of renewable energies Germany has taken a 

leading role in Europe and the world for energy, climate and innovation policy. 

The basis was laid by legislation in the 90es such as the Renewable-Energy-Law 

(EEG), that created a framework and certain for investments allowing for 

massive growth of renewable energy in all fields of energy supply. Renewable 

energies thus become an ever more important pillar for energy supply and a 

driver for innovation in the modernization of energy infrastructure […]. 

With the share of renewable energy continuously increasing the energy system 

as a whole has to be reoptimized […]. The aim is to manage the transformation 

of the energy supply system in an economically sensible manner.“

Energiekonzept, p. 7
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Policy targets of the German Energiewende

Target Base year Target year
2020 2030 2050

Reduction of greenhouse gas 

emissions

1990 40% 55% 80-95%

Reduction of primary energy

consumption

2008 20% 50%

Reduction of net electricity

consumption

2008 10% 25%

Reduction of final energy

consumption in the transport sector

2005 10% 40%

Share of Renewable energy in gross

final energy consumptionch

30% 60%

Share of Renewable energy in gross

electricity consumption

35% 50% 85%

Share of CHP generated electricity in 

gross electricity consumption

25%

Table with the most important German climate policy targets
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Renewable energy use in Germany –

Performance with respect to EU target
 Germany‘s renewable target under the Renewable Directive is 18% for 2020

 In comparison: the 2005 share of renewable energy was 5,8% 

 in 2013 the share reached 12,4% 

 The interim target was thus surpassed by more than 2 percentage points

Type Energy Share National 

target for 

2020

RES-E 142 TWh 25.6% 35%

RES-H 140 TWh 10.6% 14%

RES-F 35 TWh 6.3% 12%

Overview over German RES production in 2013 

Source: Eurostat
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Renewable energy use in Germany –

development since 1990

 Renewable share 

increased in electricity 

and heating supply

 Difficulties in achieving 

renewable targets in 

transport fuels

 Renewable expansion 

most successful in 

electricity sector

Renewable expansion in Germany –

development of RES shares

Eurostat
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Renewable energy legislation in Germany 

RES-E

 1991: Stromeinspeisegesetz (Power feed-in Law)

 opening of network operated by regional monopolistic utilities to independent renewable generation 

companies

 2000: Erneuerbare Energien Gesetz (Renewable Energy Law, EEG) 

 Introduction of digressive, technology-specific feed-in-tariffs

 2004, 2009, 2012, 2014: Reforms of EEG

RES-H

 2009: Erneuerbaren-Energien-Wärme-Gesetz (Renewable Energy Heat Law, 

EEWärmeG) 

 2014: Amendments on EEWärmeG

RES-T

 2007: Biokraftstoffquotengesetz (Biofuel Quota Law, BioKraftQuG)

 2009: Changes to ensure compliance with Renewable Directive
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Renewable energy in heating and cooling law 

(EEWärmeG)

Sets binding 2020 national target of 14% renewable energy use for heating & 

cooling of buildings (2015: 9.9%), in line with DIR 2009/28/EC, Art. 13 (4)

Newly constructed buildings larger than 50 square meters have to fulfill renewable

energy quotas dependent on the renewable source

RES Quota

Solar 15%

Biomass 50%

Biogas 30%

Geothermal 50%

Energy use calculated in line with energy

conservation regulation

(Energieinsparverordnung, EnEV) 

 Exceptions from this rule can be granted

 if building is connected to district heating and uses it to more than 50%

 if the building is heated via a highly efficient Micro-CHP

 if the energy efficiency exceeds current standards (EnEV) by 15 % 
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Renewable energy in heating and cooling law 

(EEWärmeG)

 For old buildings, refurbishment measures are subsidized with 500 mEuro p.a.; 

corresponding to up to 600.000 residential flats

 District heating: Municipalities are entitled to mandate the connection of a building to a 

district heating system on climate policy grounds.

 Regional law in the State of Baden-Württemberg mandates RES-H use also for old 

buildings: If an important part of the heating system in an old building is renewed, the 

owner has to ensure a 10% share of RES-H.
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Development of renewable energy in heating and 

cooling

Eurostat
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District heating and CHP - legislation

 Combined-heat-and-power (CHP) plants are subsidized under the Kraft-Wärme-

Kopplungsgesetz (“CHP-law”) of 2002, latest version is of 2012

 Subsidy rates: 

 Operators of small CHP (<50kW) receive 5,41 ct/kWh, 

 Other plants receive 1,65 ct/kWh,

 CHP-plants based on biomass /-gas receive an extra 3 ct/kWh

 Direct subsidies to heating and cooling networks and storages

 Since 2012, heating and cooling networks can be subsidized with up to 40% of their investment cost if 

the share of heat from CHP exceeds 60%
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District heating and CHP - figures

1992 2005

Companies 216 240

Length of network [km] 14.136 19.284

HH connections 218.841 324.531

Connection value [MW] 55.336 52.729

Share CHP [%] 66 83

Share heat plants [%] 37 16

 About 14% of households are connected to district heating today

 The share of power generated from CHP plants is 15,1% (2014)
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Renewable energy in transport

The Biofuel Quota Law (BioKraftQuG) has introduced a mandatory biofuel

quota system for transport fuel industry

A surcharge for fuels without biofuel share was introduced in 2011

German population has not responded well (debate on sustainability of

biofuels) 

Eurostat
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Renewable energy law (EEG) – main provisions 

 Subsidy schemes - three types for operators of renewable plants 

 Feed-in-tariffs (“Einspeisetarife”)

 Market premium (“Marktprämienmodell”)

 From 2017: Tender (“Ausschreibungsverfahren”)

 Grid access & feed-in

 Priority connection to the grid for RES-E

 Priority feed-in and transmission in the grid for RES-E 

 90% reimbursement of lost feed-in in case of curtailment
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Renewable energy legislation in Germany -

support schemes and the electricity system
 Under feed-in tariffs, plant operators are directly remunerated by grid operators that are 

fully reimbursed by TSOs (they are compensated by EEG levy). 

 Under market premium model, plant operators take responsibility for sales that are topped 

up by premia paid out by grid operators (same for tender mechanisms).
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Renewable energy law – feed-in tariffs

 Feed-in tariffs were originally the only subsidy scheme in EEG. 

 Tariffs were differentiated by technology and plant size in EEG law.

 Sale of renewable electricity under feed-in-tariff is responsibility of TSO.

 Since 2014, only small RES-E generators receive feed-in tariffs (e.g. <50kW solar)

 Old tariffs are still paid out to older plants (relevant date: installation)

Initial feed-in for a 100kW plant

Development of feed-in tariffs 

over time
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Renewable energy law – market premium

 Since 2014, RES-E plant operators must sell their electricity themselves, sales to third 

parties or exchange are then augmented by a technology-specific market premium (prior 

this had been an option)

 Under the market premium system plant operators bear full balancing responsibility.

 Calculation of market premium: Premium = “Old Feed-in-Tariff” – “Average EEX spot 

market price”; market premium is calculated ex-post and updated monthly.

 The (technology-specific) premium sinks with growing RES-E expansion. Operators are 

entitled to the premium at the date of installation of the plant

 From 2016, market premiums are planned to be determined in a (Dutch) auction.



99

Renewable expansion in Germany –

development of RES-E
 More than six-fold increase in renewable electricity feed-in since 1990

 Main drivers: Wind and biomass

 Solar expansion accelerates in recent years

Electricity generated from renewable sources in Germany

BMU
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RES-E in Germany: Network connection and 

regional distribution
 Concentration of wind capacity in Northern Germany

 Mainly connected to high voltage level

 Load concentrated in industrial centres in Southern Germany

 Challenge for transmission grid expansion

RES-E by network connection

RES-E: Installed capacity in 

Germany by region
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Projection of RES-E for Germany

 Future expansion 

goals dwarf recent 

success

 Technological leader: 

Wind

 Second: Solar

 Biomass reaches limit 

in 2020

Projection of RES-E development

(“BMU Leitstudie 2012” , German Federal Ministry of the Environment)
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Renewable energy law – financing

Cost for Feed-in tariff 

o Grid operator (DSO) obliged to ensure the feed-in of all electricity generated by a plant 

operator and to pay the tariff set out by law. 

Cost for Market Premium 

o Grid operator (DSO) monitors sales of plant operator and pays out market premium.

Further steps (common to both systems)

o Grid operator (DSO) transfers electricity to Transmission system operator (TSO) and is 

entitled to full reimbursement. 

o Transmission system operators divide the costs resulting from the EEG equally among 

themselves. 

o Transmission system operators sell electricity from renewable sources on the day-ahead or 

intraday spot market at the stock exchange price. 

o Utility companies are obliged to reimburse the transmission system operators for their costs.

o Costs incurred included in the electricity price and thus passed on to the final consumers via 

electricity bill. 

o Some final consumers exempted from this regulation. 
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Development of renewable levy

Total 

Cost 

[mEUR]

Specifc

cost 

[ct/kWh]

Cost 

Share 

[%]

Solar PV 8.528 2,2 41,8

Biomass 4.191 1,1 20,6

Wind 

onshore
2.708 0,7 13,3

Wind 

offshore
343 0,19 1,7

Small hydro 171 0,04 0,8

other … … ….

Total 20.393 5,277 100

Development of Renewable levy 2003-13 Renewable levy in 2013

 Renewable levy has increased dramatically over time (more than tenfold between 2003 and 

2013)

 Cost curbing is high on the political agenda

 However, a large share of the expenditures are to old plants operating under the conditions 

in place of their phase-in
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Controversy on renewable energy law

European Commission: Complaint about the EEG (RES-E law) in 2013

 Commission published a formal complaint about the German RES-E law on Dec 

18, 2013, opening a procedure foreseen under 108(2) of the Guidelines on 

State aid for environmental protection and energy 2014-2020 (2014/C 200/01)

 Focus: exemptions from renewable energy levy for Germany industry

 Intensive negotiations at the beginning of 2014 ensued

 On 25.11.2014 the Commission published a decision on the case, accepting the 

amendments passed by the German legislative  in June 2014

EU Commissioner for Competition Almunìa

and German Minister for the Economy and 

Energy Gabriel, February 2014 



105

Old exemption rules (prior 2014)

 Exemption for contributing to renewable generation (“Grünstromprivileg”)

 Since 2004, utilities had the option to avoid contributing to the EEG levy to transmission system 

operator by delivering electricity from renewable sources directly to their customers.

 Eligibility: Utilities were eligible for the exemption when their electricity generation includes at least 

50% from renewable resources and at least 20% from wind and solar.

 Exemption for energy intensive industries 

 Energy intensive industries and railways could be exempted from the EEG levy to shield their 

international competitiveness.

 Eligibility was based on amount of electricity consumed and share of energy cost in total cost.

Exemptions rules in EEG 2012 (exemplary):

(a) consumption up to 1 GWh: no cap – full EEG-surcharge;

(b) consumption between 1 GWh and 10 GWh: 10 % of the EEG-surcharge;

(c) consumption between 10 GWh and 100 GWh: 1 % of the EEG-surcharge;

(d) consumption above 100 GWh: 0.05 cent/kWh.
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Changes in the exemption rules as of 2014

 Exemption for contributing to renewable generation (“Grünstromprivileg”) was 

abolished in the EEG 2014

 Exemptions for energy intensive industries have slowly to be adjusted to full 

EEG levy (until 2018)

Quote - Commission decision on the aid scheme SA.33995 (2013/C) (ex 2013/NN) 

implemented by Germany for the support of renewable electricity and of energy-intensive 

users

“The adjusted EEG-surcharge for 2013 must not exceed 125 % of the surcharge that they actually paid 

in that year. The adjusted surcharge due for 2014 must not exceed 150 % of the same base value, that 

is to say, the surcharge that was actually paid in 2013.

From 2015, […], the BAFA [German public authority] will limit the EEG-surcharge to be paid by EIUs in 

the years 2015 to 2018 in such a way that the EEG-surcharge for a given year x may not exceed the 

double of the EEG-surcharge that was paid in the business year

preceding the year of application (x – 2). While the EEG-surcharge will thus be

adjusted upwards each year, the surcharge to be paid in 2015 will be capped at the

double of the surcharge of 2013, as will the surcharges in the following years until

2018.”
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Self-use of electricity

The generation of 

electricity for self-use in 

Germany is increasing

Currently, industrial self-

use on the basis of Micro-

CHP is dominating the 

trend

Self-use of electricity from 

solar PV is economical for 

residential users today 

(grid parity has been 

reached)

Self-use of electricity in Germany 2008-12

 Political discussion on the phenomenon has gone negative, due to the perceived detrimental 

effects on network financing and contribution to RES-E financing

 EEG of 2014 ensures that renewable levy is also imposed on self-used electricity

Source: EWI, IW (2014)
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Network expansion - onshore

 Previously uncoordinated and still lagged 

network extension is now being planned 

on the transmission level since 2010 

 Projects identified according to Law on 

prioritised transmission extension 

projects (ENLAG) have hardly been 

implemented 

 Annual revision of TSO’s national 

extension plan (offshore, onshore) 

Federal Law confirming the need for 

transmission network extension and 

adopting the TSO’s extension plan 

(Bundesbedarfsplan)

 Problems caused by loopflows: the grid 

in Germany’s neighbour countries is 

negatively affected by excess RES-E 

feed-in 
Prioritized grid expansion areas

Source: BNetzA
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Network connection – offshore wind

 Germany has ambitious Off-shore wind plans: 6,5 GW by 2020

 Due to equity problems, TSOs co-finance extension projects with financial investors / 

partners 

 While implementation and connection of offshore wind projects is far behind schedule for 

different reasons (financing, logistics, network connection), the cost to investors from 

delayed connection and feed in tariffs payments are socialised via a new surcharge

 Future: development of a common 

North Sea member states offshore grid 

and increase construction of direct links 

between countries, e.g. to better 

connect Norwegian hydro power

Alpha ventus wind park in the 

German North Sea

http://www.spiegel.de/fotostrecke/fotostrecke-offshore-windpark-alpha-ventus-fotostrecke-66058-3.html
http://www.spiegel.de/fotostrecke/fotostrecke-offshore-windpark-alpha-ventus-fotostrecke-66058-3.html


Outlook 1: Renewable Energy and the Debate on 

Power Market Design in the EU
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Merit-order effect: displacement of conventional 

generation

Merit order effect:

 Renewable feed-in has priority 

 Merit order for conventional plants shifts to the right

 Peak plants in the merit order are crowded out
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Need for back-up capacity

Forecast of residual load duration for Germany:

Coloured lines – residual load (load minus wind and solar) for 30 weather years

Black dotted line – load forecast

DNV GL, 2014

 Residual load duration curves 

based on official forecast of 

capacity development by TSOs 

and 30 different weather-years.

 Considerable reduction of average 

load factor for conventional 

capacity.

 Maximum capacity requirement 

remains essentially unchanged by 

renewable feed-in.
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Security of supply concerns – case of Germany

Figure shows rolling maxima of additional required capacity for 30 weather years

• Lines focus on maxima of average Xh-period of residual load over one year

• Maxima over one year show approximation of maximal needed capacity, where a base capacity of 

75 GW has been substracted

Rare events require significant additional capacity of up to almost 10 GW
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Additionally required capacity in extreme 

weather conditions – 30 year high

DNV GL, 2014
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Security of supply concerns – case of France (1)

 French TSO RTE has issued several warnings that mid-term security of supply in the 

French power market is under thread.

 Peak load has increased much faster than average load

 Adequacy margins are predicted to shrink dramatically in the next years.

 Problem: Load in France is highly temperature sensitive.

RTE, 2014
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Security of supply concerns – case of France (2)

 For France, we show the minimal temperature at 19:00 h of 29 weather years

 This corresponds to an additional capacity requirement of 2,3 GW per Kelvin 

(source: RTE 2013)

 Load development for France: cold winters are rare, but disruptive

The expressions MIN-

1d, MIN-2d… etc. refer 

to the minimal of rolling 

averages over 1, 2, … 

days.

DNV GL, 2014
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Debate on missing money problem

 Some economists and policy makers spot a fundamental missing money problem in 

European power markets

• Wholesale markets give rise to short-term marginal prices (SMP)

• SMP can only cover operational, not capital cost of marginal (mid-merit to peak) capacities

• General effect is reinforced by rare (residual) load peaks

 Missing money problem is the rationale for calls for a capacity remuneration scheme in 

European power markets.

 This view is not, however, universally shared.
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Theory of Missing Money Problem

 Under perfect competition and 

elastic demand, first theorem 

of welfare economics 

guarantees market clearing at 

efficient prices.

 In some situations, scarcity 

prices (higher than SRC) 

guarantee coverage of CAPEX.

 A missing money problem arises 

when demand is completely inelastic.

 Under short-run-marginal prices, 

revenues for marginal plants cover 

only OPEX.

 A scarcity situation will lead to a 

brown- or even black out.

Demand

Mark-up

Scarcity 

Price

Merit Order

GW

Hours

Demand

Merit Order Short-run 

marginal cost 

pricing

GW

Hours
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Design options in capacity mechanisms

 Capacity mechanisms (CM) generally aim at remunerating the provision of capacity, as 

distinct from the remuneration of energy supply.

 Usually they are financed by a levy on all electricity users.

 Basic design options

 Price vs. quantity based capacity mechanisms (quantity based dominant)

 Comprehensive vs. selective capacity mechanisms

 Remuneration for capacity operated in the market vs. capacity reserve operated outside the 

market
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Capacity mechanisms – Status Quo in Europe

A number of European countries are 

currently discussing capacity 

mechanisms or have already 

introduced them.

Source: BMWi (2014)

Capacity market Capacity market under development Capacity payments Capacity reserve

1996 2004 / 2017

2005
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2010
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EU regulatory approval of Capacity mechanisms

The European Commission has defined the following

Compliance criteria1

 Cross-border participation

 Transient measure

 Technology neutral; particular emphasis on DR

 No distortion of competition and trade

1this regulatory assessment is based on the criteria as set forth in the Commission Staff Working Document “Generation 

Adequacy in the internal electricity market – guidance on public intervention” accompanying the document “Communication 

from the Commission: Delivering the internal electricity market and making the most of public intervention”. 

The EU Commission approved the UK capacity scheme on Wednesday, 23rd of July as the first and yet only scheme in 

accordance with aforementioned state aid guidance. Once the decision is officially published, this assessment will be updated

based on the insights from the official approval document.



Outlook 2: Renewable Energy and the future of 

transport in the EU
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Outlook 2: Renewable Energy and the future of 

transport

Commission “Renewable Energy Road Map” of 2007

 Acknowledges the high cost for biofuels

 But also points to the few climate policy options in transport

Quote (3.3 Target for Biofuels)

Biofuels cost more than other forms of renewable energy. But they are currently the only form of 

renewable energy which can address the energy challenges of the transport sector, including its almost 

complete reliance on oil and the fact that greenhouse gas reductions in this sector are particularly 

difficult to obtain. Therefore the Commission proposes to include, in the new framework, legally binding 

minimum targets for biofuels. A clear indication of the future level of these targets is needed now, 

because manufacturers will soon be building vehicles that will be on the road in 2020 and will need to 

run on these fuels.
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Transport development and EU policy

 Demand for transport has been 

rising considerably, both for 

passengers and freight 

 EU Commission pursues 

liberalization policy to enhance 

transport policies, fostering the 

internal market

Quote (EU Commission on Transport 

Policy)

Transport is a cornerstone of the 

European integration process and is 

firmly linked to the creation and 

completion of the internal market, which 

promotes jobs and economic growth.

Development of EU transport 1995-2010

EEA, 2014
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Development of emissions from transport

Development of emissions from 

EU transport 1990-2009
 Emissions from transport rose 

less in the same timeframe

 Testimony to moderate 

success of energy efficiency 

as well as renewable energy 

in transport policies

EEA, 2014



125

Forecast of emissions from transport sector

Emissions from transport sector are rising

Underlying demand growth higher than in electricity and heating & cooling

Consequently, sectoral decarbonisation is more difficult and more expensive

EEA



Conclusions
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Conclusions

The European Union pursues ambitious climate policy goals and has adopted a 
number of measures to achieve them, in particular in the field of renewable energy.

Target compliance has not been comprehensive in the past, but improvements could be 
achieved by Directive 2009/28/EC.

Directive 2009/28/EC includes mandatory targets for renewable shares in total energy 
consumption and in transport energy consumption for the Member States, that can use 
(different) support mechanisms or cooperation mechanisms.

More recently, the European Commission has put an emphasis on market-based 
instruments in the promotion of renewable energy, announcing to outlaw feed-in tariffs 
except for very small installations.

As for renewable energy in the heating and cooling sector, their share is increasing 
both due to more renewable energy and improved efficiency

As for renewable energy in electricity sector, great challenges lie ahead in system, 
network and market integration.

Promotion of renewable energy in the transport sector has been less successful, partly 
due to rising transport demand, partly due to negative debate on biofuels.
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