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The work done in the project ñAlpStore: Strategies to use a variety of mobile and stationary storages 
to allow for extended accessibility and the integration of renewable energiesò and the establishment 
and maintenance of this study receive funding from the European Unionôs Alpine Space Programme 
2007-2013,as a part of the "European Territorial Cooperation". 
  
The sole responsibility for the content of this publication lies with the author. It does not necessarily 
reflect the opinion of the European Union. Neither the European Union nor the Member States of the 
Alpine Space, is not responsible for any use that may be made of the information contained therein. 
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1. Summary 

 

Storage needs in the EU 

 

Several countries in the EU have already achieved very high renewable energy (RE) rate in their 

electricity supply though very few energy stores are installed in the EU in general. This is however 

due to a relatively high hydropower and biomass contribution to RE electricity supply. In fact very few 

countries in Europe have already high shares of intermittent RE generation from wind power and PV 

plants. For this reason, they still can deal with the present level of intermittent generation without 

major stores. One of the more comprehensive studies evaluating the need for storage in Europe1,2 

has investigated the case of a pure 100% RE electricity supply of the EU, MENA and central 

European states with wind and PV power only. The main findings are: 

 

¶ Dispersed installation of PV and wind power plants is more cost-effective than concentration in 

areas of high natural potential. 

¶ The optimum wind-PV mix is about 67% wind and 33% PV for the investigated area on the 

average. 

¶ About 900 GW new high-voltage direct current (HVDC) grid lines are required. 

¶ The need for long-term (seasonal) storage is much higher than the need for short-term storage 

and the required energy storage capacity corresponds to about 10% of the annual electricity 

consumption. 

¶ The overall electricity costs, taking wind and PV plants, new HVDC grid lines and stores into 

account, amount to 11.9 ct/kWh. Wind and PV plants contribute 70%, stores 20%, and new 

HVDC grid lines 10% to the costs. The extension of national grids and grid services are not 

considered in the calculation. 

The greater importance given to grid extension compared to storage in this study might be due to the 

fact that grid operators were involved in its establishment. However, it reflects also a general 

tendency of EU policy which emphases very much the integration of EU member state economies. 

 

Storage in the wider EU policy context 

 

The EU energy policy is embedded in a wider policy which aims at creating an internal market, 

protection of the environment and at ensuring an overall sustainable development. These objectives 

are not ends in themselves, but serve the overriding objective of economic and social progress within 

                                                
1
 T. Thien, R. Alvarez, Z. Cai, P. Awater, M. Leuthold, A. Moser, D. U. Sauer, ñStorage and grid expansion needs in a 
European electricity supply system with a high share of renewable energyò, proceedings of IRES 2012, p. 637 et seqq. 
2
 http://www.genesys.rwth-aachen.de/index.php?id=publications [retrieved on 1 August 2013] 

http://www.genesys.rwth-aachen.de/index.php?id=publications
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the EU. The latter serves the overall aim of preserving peace, democracy and respect of human 

rights. The fact that EU policy is often more explicit with regard to the economy than for environmental 

protection and sustainable development, is due to the greater EU competence for the former than for 

the latter and related to the fact that the latter entered historically later into EU policy and respective 

legislation. 

 

For the concrete EU policy with regard to energy, the basis is laid by the provisions of the Treaty on 

the Functioning of the European Union (TFEU). Art.26 (2) paves the way for the liberalisation of the 

energy market - and contains intrinsically a preference for grid extension rather than for storage to 

deal with intermittent generation. Grid extension, notably across EU member state borders, is a visible 

expression of the internal market, while storage seems to favour energy autonomy, self-sufficiency, 

and local markets rather than free exchange of energy across the EU. 

 

The current EU policy framework relevant in the context of this study is the EUôs growth strategy 

ñEurope 2020ò.3 Within this framework, five targets for the EU in 2020 are defined4. The 20-20-20 

objective to lower greenhouse gas emissions by 20% (or even 30%, if the conditions are right) 

compared to 1990, to provide 20% of the energy from renewables, and to increase in energy 

efficiency by 20% compared to the reference year5 are one among five targets. It is the main driver for 

all EU activities in the field of RE including energy storage. It can also be found in earlier documents 

than those relating to the Europe 2020 strategy and it has entered in several EU legislative and other 

documents. 

 

DG ENER working paper ñThe future role and challenges of Energy Storageò 

 

With regard to storage, the European Commissionôs Directorate General for Energy (DG ENER) has 

issued a working paper entitled ñThe future role and challenges of Energy Storageò which summarizes 

the state-of-the-art of storage and the position of the relevant ECôs DG responsible for energy. The 

main findings formulated in that document are: 

 

¶ The EU has limited storage capacity at the moment which is almost exclusively pumped 

hydro-storage in mountainous areas. (p.1) 

¶ ñEnergy storage needs, and patterns of access are changing (e.g. not only driven by 

demand side variationsò and storage systems will need to be operated much more 

dynamically than in the past. (p.7) 

                                                
3
 Europe 2020; http://ec.úpa.eu/Europe2020/index_en.htm [retrieved on 6 March 2013] 

4
 Europe 2020 targets;  

http://ec.úpa.eu/Europe2020/Europe-2020-in-a-nutshell/targets/index_en.htm [retrieved on 6 March 2013] 
5
 It seems to be impossible to find a primary source mentioning the exact reference year for the energy efficiency increase 

target. 

http://ec.europa.eu/europe2020/index_en.htm
http://ec.europa.eu/europe2020/europe-2020-in-a-nutshell/targets/index_en.htm
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¶ ñIn the short term, electricity storage needs to fill the gap between the ramping down time 

of wind and solar and the ramping up time of back-up plantsò (mainly fossil fuel based 

power plants) (p.2) because ñback-up power is usually too slow to compensate for rapid 

ramping up/ down of windò. (p.5) 

¶ ñThe dynamic behaviour of storage is even more important than its long-term capacity.ò 

(p.5) 

¶ The fact that storage needs are presently lower in Europe than in the past, and that some 

pumped hydro plants are lacking profitability, is due to the much more interconnected 

electricity grid. (p.15) 

¶ When the intermittent renewable share of electricity generation exceeds 25%, intermittent 

RE generation needs to be curtailed in periods of low consumption in order to avoid grid 

perturbation. (p.5) 

¶ ñIt is important to ensure that electricity from RES keeps its RES label, even if it has been 

stored before the final consumption. Possible feed in tariffs should not be affected by 

intermediate storage.ò (p.6) 

¶ ñGas storage is é closely linked to electricity storage.ò (p.2) 

¶ Heat and cold storage should be promoted because they are much cheaper than electricity 

storage. (e.g. p.5) 

The conclusions drawn by DG ENER are: 

 

¶ ĂThere should be a stronger focus on storage in EU energy and climate policies, and 

improved coordination between the issue of storage and other key policy issues.ñ (p.13) 

¶ ĂIncreasing capacities and efficiencies of existing technologiesñ is seen as main 

technological challenge (p.9), and, attributing a strong weight to hydrogen and derived 

fuels and chemical base materials (bio-methane, bio-methanol, etc.), in particular the 

costs, efficiency and operation flexibility of electrolysers should be improved. (p.21) 

¶ ĂCreating appropriate market signals to incentivise the building of storage capacity and 

provision of storage services.ñ (p.9) 

¶ ĂBuilding up a European-level market and common balancing markets, as exist in Nordic 

countries and between Germany and Austriañ and Ăcompensation schemes for storageñ. 

(p.9) 

¶ ĂThe grid tariff should be based on the principle of cost causality: if an energy storage 

system is systematically using the grid during off-peak periods and not during peak 

periods, it should not generate grid investment.ñ (p.12) 

¶ There is a need for harmonising the tariffs for access of storage systems to the electric 

network. (p.17) 
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Hence, the DG ENER has come to the conclusion that the main reason for the presently lower 

storage needs lies in the cross-border electricity grid connections which allow cross-border balancing 

of residual demand fluctuations. Consequently, the DG ENER working paper adopts a position which 

attributes the highest importance to balancing out the residual demand by strong electric grids, 

including cross-border exchange, to compensate the strong intermittency of wind and PV power 

generation. The DG ENER places less importance on the option of storage, and demand side 

management is partly seen as an independent means for dealing with intermittent generation (p.4 and 

24) and partly as an option which is made possible by extended grids (p.10) or storage (p.3). 

 

However, the pace at which the European electricity grids are extended is far slower than required for 

dealing with the quickly raising share of RE electricity generation. This implies that despite the EUôs 

preference given to grid expansion as priority measure to deal with increasing intermittent power 

generation there will be a larger scope for alternative ways such as storage because the power grid 

expansion cannot cope with the speed of intermittent power generation expansion. 

 

EU legal documents and pursued objectives 

 

European legal documents which are relevant in the context of energy storage are in particular the 

following ones: 

 

¶ Electricity Market Liberalisation Directive (EMLD)6 

¶ Renewable Energy Directive (RED)7 

These directives require transposition into national legislation before being legally binding. This 

transposition needs some interpretation and for that purpose the understanding of the objectives of 

the directives is important. 

 

The overarching objectives pursued by these directives are the liberalisation of the energy market, 

common protection, security of energy supply, environmental protection including combating climate 

change, social and economic cohesion, promotion of technological development and innovation, and 

provision of opportunities for employment and regional development, especially in rural and isolated 

areas. 

 

                                                
6
 Directive 2003/54/EC of the European Parliament and of the Council of 26 June 2003 concerning common rules for the 

internal market in electricity and repealing Directive 96/92/EC (Electricity Market Liberalisation Directive); 
http://eur-lex.úpa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:176:0037:0055:EN:PDF [retrieved on 28 February 2013] 
7
 Directive 2009/28/EG of the European Parliament and of the Council of 23 April 2009 on the promotion of the use of 

energy from renewable sources and amending and subsequently repealing Directives 2001/77/EC and 2003/30/EC 
(Renewable Energy Directive - RED); 
http://eur-lex.úpa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF [retrieved on 28 February 2013] 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:176:0037:0055:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
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Further, the promotion of infant new technologies is a general objective pursued by these directives 

and other European policy documents. This is specifically important for storage which falls into the 

category of new infant technologies. 

 

2. Storage technology checklist 

There are no conclusions on storage technology and markets that can be formulated for the EU as a 

whole which are much different from what can be said for the Alpine countries. See national 

assessment reports. 

 

3. Renewable energy status 

3.1 Share of RE in electricity gross consumption in EU member states 

Figure 1 shows the status of renewable energies (RE) in gross electricity consumption of EU 

countries in 2010. It is worth noting that several countries have already achieved very high RE supply 

rates though very little stores are installed in the EU in general. This can essentially be explained by 

two facts: 

 

¶ Some countries like Austria have a high electricity generation share from hydro power a part of 

which is storage hydropower or even pumped storage hydropower whose output can be 

quickly adapted to changes in the electricity demand. 

¶ Some other countries like Sweden have a high electricity generation from biomass power 

plants whose output can equally be changed relatively quickly in order to comply with demand 

changes. 

I.E. very few countries in Europe have already high shares of intermittent RE generation such as wind 

power or PV plants. For this reason, they still can deal with the present level of intermittent generation 

without major stores. 

 

See national assessment reports for more details. 
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Figure 1: Share of renewable energies in gross electricity consumption of EU countries in 
2010 

 



 

 

 Page 12 of 32 Page12 of 32 

  

National Frameworks: The case of the EU 

3.2 Need for storage in the EU as a whole 

One of the major studies evaluating the need for storage in Europe8 has investigated the boundary 

case of a pure 100% RE electricity supply of the EU, MENA and central European states with wind 

and PV power only. The study considered storage and grid extension/ reinforcement as means to 

deal with the intermittency of wind and PV power. The main conclusions that can be drawn from the 

results of this study are: 

 

¶ It makes sense to generate electricity from wind and PV not only in those areas which have 

the highest potential, but in a more or less equally distributed way. 

¶ The optimum wind-PV mix is about 67% wind and 33% PV. 

¶ About 900 GW new high-voltage direct current (HVDC) grid lines are required. 

¶ The need for long-term (seasonal) storage is much higher than the need for short-term storage 

and the required energy storage capacity corresponds to about 10% of the annual electricity 

consumption. 

¶ The overall electricity costs, taking wind and PV plants, new HVDC grid lines and stores into 

account, amount to 11.9 ct/kWh. 

¶ Wind and PV plants contribute 70%, stores 20%, and new HVDC grid lines 10% to the costs. 

The extension of national grids and grid services are not included in the costs. 

Taking into account the approach chosen in the study, a few corrections to these conclusions might 

be necessary: 

 

¶ The study proposes strong grid extension. If less grid extension is implemented, the need for 

storage is higher. But the need for both can be lower if demand side and generation 

management is taken into account. 

¶ The need for short-term storage, respectively alternative flexibility options (demand side and 

generation management, local grid optimisation) is presumably underestimated, because 

generation facilities and grid infrastructure is aggregated per region and a simulation time step 

of one hour was chosen in order to facilitate the calculations. 

¶ PV plants alone account for 3.1 ct/kWh out of the estimated total electricity costs of 11.9 

ct/kWh. Presumably, the latest dramatic cost decrease of PV modules has not yet been fully 

taken into account and PV plants would cost significantly less than estimated if the scenario 

would be implemented. 

The scenario is about to be further developed. The results are public.9 

                                                
8
 T. Thien, R. Alvarez, Z. Cai, P. Awater, M. Leuthold, A. Moser, D. U. Sauer, ñStorage and grid expansion needs in a 
European electricity supply system with a high share of renewable energyò, proceedings of IRES 2012, p. 637 et seqq. 
9
 http://www.genesys.rwth-aachen.de/ [retrieved on 1 August 2013] 

http://www.genesys.rwth-aachen.de/
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4. Institutional framework 

There exists no specific institutional framework to deal with energy storage in the EU. The topic is at 

present worked on by existing institutions dealing with RE or energy in general. 

 

5. Education and training 

There is no specific education and training on energy storage in the EU. The topic is at present a 

subordinate part of courses on RE or even more generally on energy. 

 

6. Policy initiatives and plans 

6.1.1 The legal basis for EU energy policy 

The EU member statesô policy with regard to renewable energies (RE) and energy storage moves 

largely along lines defined by the European Union (EU). For this reason, a comprehensive 

presentation of the EU policy framework is essential for understanding the EU member statesô energy 

policy. 

 

Legal basis for energy policy in the TFEU 

 

The legal basis for EU energy policy is laid by art.194 of the Treaty on the Functioning of the 

European Union (TFEU):10 

 

ñIn the context of the establishment and functioning of the internal market and with regard for the need 

to preserve and improve the environment, Union policy on energy shall aim, in a spirit of solidarity 

between Member States, to: 

(a) ensure the functioning of the energy market; 

(b) ensure security of energy supply in the Union; 

(c) promote energy efficiency and energy saving and the development of new and renewable forms of 

energy; and 

(d) promote the interconnection of energy networks.ò 

                                                
10

 Consolidated version of the Treaty on European Union and Treaty on the Functioning of the European Union (2012/C 
326/01), Official Journal of the European Union C 326, volume 55, 26 October 2012, English edition, ISSN 1977-091X; 
http://eur-lex.úpa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2012:326:FULL:EN:PDF [retrieved on 18 March 2013] 
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TFEU art.194 (2) sets also a limit for the competence of EU energy policy: 

 

ñé shall not affect a Member State's right to determine the conditions for exploiting its energy 

resources, its choice between different energy sources and the general structure of its energy supply 

éò 

 

TFEU art.194 shows that EU energy policy is committed to two main objectives, the establishment of 

the internal market and the preservation of the environment. Both objectives have equal importance, 

but might be in competition when it comes to concrete measures. Furthermore, they are no final ends 

of EU policy in themselves, but intermediate objectives between the EUôs overarching aims and the 

specific objectives of energy policy. For this reason, it is worthwhile to have a closer look on the legal 

basis for the EUôs internal market and environmental policy and on the hierarchy of objectives within 

EU policy. 

 

Link of internal market and environmental policy to overarching EU policy aims 

 

In the Treaty on European Union (TEU)11, the following passages shed light on the foundation of, and 

the relation between, the internal market and environmental policies: 

 

ñé CONFIRMING their attachment to the principles of liberty, democracy and respect for human 

rights and fundamental freedoms and of the rule of law, é  

 

DETERMINED to promote economic and social progress for their peoples, taking into account the 

principle of sustainable development and within the context of the accomplishment of the internal 

market and of reinforced cohesion and environmental protection, and to implement policies ensuring 

that advances in economic integration are accompanied by parallel progress in other fields,  

é ò (TEU preamble) 

 

ñThe Union shall establish an internal market. It shall work for the sustainable development of Europe 

based on balanced economic growth and price stability, a highly competitive social market economy, 

aiming at full employment and social progress, and a high level of protection and improvement of the 

quality of the environment. It shall promote scientific and technological advance.ò (TEU art.3 (3)) 

 

The preamble puts the ñprinciples of liberty, democracy and respect for human rights and fundamental 

freedoms and of the rule of lawò, at the top of EU policy. Their respect can be considered as the 

overarching aim of EU policy and the ultimate reason of the EUôs existence. The general aim of 

ñeconomic and social progressò is already a secondary objective, and ñsustainable developmentò, 

ñinternal marketò and ñenvironmentò, which are quoted as equal principles and contexts to be 

                                                
11

 See 10 
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considered in achieving the general aim of economic and social progress, can be regarded as tertiary 

objectives. Energy policy founds its basis in, and is itself a means for achieving, sustainable 

development. Hence it is a quaternary objective. The hierarchy of EU policy principles, aims and 

objectives is shown in Figure 2. 

 

The internal market was seen by the founding fathers of the European Union12 as a means to achieve 

peace, democracy and respect of human rights in Europe, not as an end in itself. The reason why 

sustainable development and the protection of the environment came much later on the EU agenda 

lies in the historically later awareness of the need for these policies. 

 

 

Figure 2: Hierachy of EU policy aims and objectives 

Source: Analysis of the author 

 

The overarching position of the principles mentioned in the TEU preamble and the effectiveness of 

the derived policy in achieving the respect of these principles over the last decades was recently 

acknowledged by the Nobel Peace Prize awarded to the EU: 

 

ñThe Nobel Peace Prize 2012 was awarded to European Union (EU) ófor over six decades contributed 

to the advancement of peace and reconciliation, democracy and human rights in Europeô".13 

 

                                                
12

 Founding Fathers of the European Union, http://en.wikipedia.org/wiki/Founding_fathers_of_the_European_Union 
[retrieved on 19 March 2013] 
13

 Decision of the Nobel Committee to award the European Union the Nobel Peace Prize 2012; 
http://www.nobelprize.org/nobel_prizes/peace/laureates/2012/# [retrieved on 18 March 2013] 

legal basis for 

legal basis for 

legal basis for means to achieve 

means to achieve 

means to achieve 

liberty, democracy, respect 
for human rights, 
fundamental freedoms, rule 
of law 

economic and social 
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sustainable development, 
internal market, protection 
of the environment 
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http://en.wikipedia.org/wiki/Founding_fathers_of_the_European_Union
http://www.nobelprize.org/nobel_prizes/peace/laureates/2012/
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The Nobel Prize committee mentions, in addition to two of the principles quoted by the TEU preamble, 

also ñpeace and reconciliationò. This recalls the mentioned main motivation for the creation of the 

European Union after the Second World War: to avoid for ever that a war might again devastate 

Europe.14 

 

Relation between internal market and environmental policy 

 

TEU art.3 (3) quoted above underlines that the internal market is a means for achieving the EUôs 

general policy aims, thus putting it even at the service of sustainable development and protection of 

the environment. Nevertheless, the EU treaties provide more comprehensive and more specific 

provisions on the establishment of the internal market than for the protection of the environment. E.g. 

TFEU specifies that ñThe Member States shall coordinate their economic policies within the Unionò 

(TFEU art.5), but an equivalent article is missing for environmental policy. This does however not 

mean that the protection of the environment is finally less important than the establishment of the 

internal market, but first of all that the EU has less competence for the former than for the latter as it 

can be seen from TFEU art.3 and art.4. 

 

According to these articles, the internal market and the environment, and explicitly also energy, are 

areas of ñshared competence between the Union and the Member Statesò, but in TFEU art.3 two core 

aspects of the internal market and commerce are also mentioned as policy areas where the EU has 

exclusive competence: "the establishing of the competition rules necessary for the functioning of the 

internal marketò and ñcommon commercial policyò. Opposed to that, only a relatively small and not 

central part of environmental policy, ñthe conservation of marine biological resources under the 

common fisheries policyò fall in the field of exclusive EU competence. 

 

Further passages within the TFEU that cast light on the relation between the internal market and the 

environment, and on the role of the EU in both policy fields, are: 

 

ñEnvironmental protection requirements must be integrated into the definition and implementation of 

the Union's policies and activities, in particular with a view to promoting sustainable development.ò 

(TFEU art.11) 

 

The formulation is due to the fact that the objective of environmental protection and the principle of 

sustainable development are issues which entered EU legislation in the course of history and notably 

much later than the policy aim of economic integration and the establishment of the internal market. 

                                                
14

 European Union, http://en.wikipedia.org/wiki/European_Union [retrieved on 18 March 2013]; the passage on the main 
motivation to create a European union after the Second World War is contained also in the German and French articles in 
Wikipedia, but it is missing in the Italian version 
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Hence, they are not less important than the latter, but simply not yet fully integrated in EU policy for 

historic reasons. 

 

ñThe internal market shall comprise an area without internal frontiers in which the free movement of 

goods, persons, services and capital is ensured in accordance with the provisions of the Treaties.ò 

(TFEU art.26 (2)) 

 

This provision paves the way for the liberalisation of the energy market - and contains intrinsically a 

preference for grid extension rather than for storage to deal with intermittent generation! Grid 

extension, notably across EU member state borders, is a visible expression of the internal market, 

while storage seems to favour energy autonomy, self-sufficiency, and local markets rather than free 

exchange of energy across the EU. 

 

ñThe Union shall ensure consistency between its policies and activities, taking all of its objectives into 

account éò (TFEU art.7) 

 

This article can be considered as the essential guideline to follow whenever concrete measures have 

to be defined in a field of conflicts between competing EU policy aims. The substance of the article 

says that no single objective can determine EU action alone and all measures should be consistent 

with all EU objectives. 

 

Detailed provisions for the EUôs environmental policy are laid down in TFEU art.191: 

 

ñ1. Union policy on the environment shall contribute to pursuit of the following objectives: 

ð preserving, protecting and improving the quality of the environment, 

ð protecting human health, 

ð prudent and rational utilisation of natural resources, 

ð promoting measures at international level to deal with regional or worldwide environmental 

problems, and in particular combating climate change. 

 

2. Union policy on the environment shall aim at a high level of protection taking into account the 

diversity of situations in the various regions of the Union. It shall be based on the precautionary 

principle and on the principles that preventive action should be taken, that environmental damage 

should as a priority be rectified at source and that the polluter should pay.ò 

 

Practically, the obligation to combat climate change set out in art.191 (1) plays the most important role 

for the promotion of renewable energies, and thus for the promotion of energy storage, by the EU. For 

the design of measures which promote renewable energies the four action principles mentioned in 

art.191 (2) are important: 
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¶ Precautionary principle 

¶ Preventive action principle 

¶ Rectification at the source principle (i.e. as little end-of-pipe measures as possible) 

¶ Polluter pays principle 

 

The topic of energy embedded in a wider EU policy 

 

Hence, the EU energy policy is embedded in a wider policy which aims at creating an internal market, 

protecting the environment and to ensuring an overall sustainable development. These objectives are 

not ends in themselves, but serve the overriding objective of economic and social progress within the 

EU. The latter serves the overall aim of preserving peace, democracy and respect of human rights. 

The fact that EU policy is often more comprehensive and specific with regard to the economy than for 

environmental protection and sustainable development derives from the greater EU competence for 

the former than for the latter, and from the fact that the latter entered historically later into EU policy 

and respective legislation. The concrete EU energy policy as it is presented in the following must be 

understood against this background. For understanding the leading ideas that guide EU energy 

policy, the understanding of the principles of the internal market and the protection of the environment 

are essential. 

6.1.2 Europe 2020 

The current EUôs policy framework relevant in the context of this study is the EUôs growth strategy 

ñEurope 2020ò.15 Within this framework, five targets for the EU in 2020 are defined:16 

 

1. Employment 

¶ 75% of the 20-64 year-olds to be employed 

2. R&D 

¶ 3% of the EU's GDP to be invested in R&D 

3. Climate change and energy sustainability 

¶ greenhouse gas emissions 20% (or even 30%, if the conditions are right) lower than 1990 

¶ 20% of energy from renewables 

¶ 20% increase in energy efficiency compared to the reference year17 

                                                
15

 Europe 2020; http://ec.úpa.eu/Europe2020/index_en.htm [retrieved on 6 March 2013] 
16

 Europe 2020 targets;  
http://ec.úpa.eu/Europe2020/Europe-2020-in-a-nutshell/targets/index_en.htm [retrieved on 6 March 2013] 
17

 It seems to be impossible to find a note mentioning the exact reference year for the energy efficiency increase target. 

http://ec.europa.eu/europe2020/index_en.htm
http://ec.europa.eu/europe2020/europe-2020-in-a-nutshell/targets/index_en.htm
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4. Education 

¶ reducing the rates of early school leaving below 10% 

¶ at least 40% of 30-34ïyear-olds completing third level education 

5. Fighting poverty and social exclusion 

¶ at least 20 million fewer people in or at risk of poverty and social exclusion 

The third target (20-20-20 until 2020) is the main driver for all EU activities in the field of renewable 

energies including energy storage. It can also be found in earlier documents than those relating to the 

Europe 2020 strategy and it has entered in several EU legislative and other documents. 

 

Table 1 shows the specific national targets within the Europe 2020 strategy. Table 2 shows the 

progress made by the European Union as a whole with regard to the 20-20-20 targets since 2005. 

 

For better understanding the specific paths along which the EU attempts to achieve its objectives with 

regard to RE and storage, and the activities developed by the EUôs institutions with regard to the 

latter, and further bearing in mind TFEU art.7 which stipulates that the EU shall ensure consistency 

between its policies and activities, taking all of its objectives into account, it is worthwhile to see the 

20-20-20 target in the context of the other EU targets on the agenda. A closer look on the formulation 

of the priorities for Europe 2020 shows that the main line of this EU policy is largely economy-oriented 

while other topics are discussed as if they were subordinate to the economy: 

 

ñThe European Union is working hard to move decisively beyond the crisis and create the conditions 

for a more competitive economy with higher employment. 

The Europe 2020 strategy is about delivering growth that is: smart, through more effective 

investments in education, research and innovation; sustainable, thanks to a decisive move towards a 

low-carbon economy; and inclusive, with a strong emphasis on job creation and poverty reduction. 

The strategy is focused on five ambitious goals in the areas of employment, innovation, education, 

poverty reduction and climate/energy. 

To ensure that the Europe 2020 strategy delivers, a strong and effective system of economic 

governance has been set up to coordinate policy actions between the EU and national levels.ò18 

 

This illustrates that the current EUôs policy with regard to RE and energy storage gets its importance 

and momentum by the contribution that it can provide for achieving other EUôs policy objectives than 

climate change abatement and energy sustainability, above all the contribution that it can provide to 

economic growth.  

                                                
18

 Europe 2020, priorities; 
http://ec.úpa.eu/Europe2020/Europe-2020-in-a-nutshell/priorities/index_en.htm [retrieved on 6 March 2013] 

http://ec.europa.eu/europe2020/europe-2020-in-a-nutshell/priorities/index_en.htm
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Table 1: Europe 2020 targets for individual member states (part 1) 

Source: European Commission
19

 

 

  

                                                
19

 Europe 2020 targets; http://ec.úpa.eu/Europe2020/pdf/targets_en.pdf [retrieved on 6 March 2013] 

http://ec.europa.eu/europe2020/pdf/targets_en.pdf
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Table 1: Europe 2020 targets for individual member states (part 2) 

Source: European Commission
20
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 Europe 2020 targets; http://ec.úpa.eu/Europe2020/pdf/targets_en.pdf [retrieved on 6 March 2013] 

http://ec.europa.eu/europe2020/pdf/targets_en.pdf
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Table 2: Progress of EU27 towards EUôs 20-20-20 targets for 2020 

Source: Eurostat
21

 

  2005 2008 2009 2010 2011 2012 Target 
2020 

Greenhouse 
gas emissions 

Index 1990 = 
100 

92 89 83 85 (:) (:) 80 

Share of 
renewable 
energy in 
gross final 
energy 
consumption 

% 8.5 10.5 11.7 12.5 (:) (:) 20.0 

Primary 
energy 
consumption 

1 000 tonnes 
of oil 
equivalent 
(TOE) 

1,704,354 1,683,452 1,596,185 1,646,839 (:) (:) 1,474,000 

 

6.1.3 Detailed energy priorities under Europe 2020 

Within the frame of the Europe 2020 strategy, the EU institutions, and other bodies to which the EC 

has delegated specific tasks, have released a number of documents developing the Europe 2020 

strategy in greater detail with regard to energy. Among others these are: 

 

¶ Energy 2020 ï A strategy for competitive, sustainable and secure energy (communication 

from the EC)22 

¶ Energy infrastructure priorities for 2020 and beyond ï a blueprint for an integrated 

European energy network (communication from the EC)23 

¶ DG ENER working paper on energy storage24 

¶ ENTSO-Eôs Ten-Year Network Development Plan25 

The priority put on electricity grids instead of storage is obvious. For this reason, the documents on 

grids need to be looked at more closely also in the context of an assessment on storage. 

                                                
21

 http://epp.ústat.ec.úpa.eu/cache/ú_2020/E2020_EN_banner.html [retrieved on 6 March 2013] 
22

 Energy 2020 ï A strategy for competitive, sustainable and secure energy, COM(2010) 639 final, 10 November 2010; 
http://eur-lex.úpa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0639:FIN:EN:PDF [retrieved on 12 March 2013] 
23

 Energy infrastructure priorities for 2020 and beyond ï a blueprint for an integrated European energy network, COM(2010) 
677 final, 17 November 2010;  
http://eur-lex.úpa.eu/LexUriServ/LexUriServ.do?uri=SPLIT_COM:2010:0677%2801%29:FIN:EN:PDF [retrieved on 11 March 
2013] 
24

 DG ENER Working Paper, The future role and challenges of Energy Storage, without date, presumably established end of 
2012 or beginning of 2013 
http://ec.úpa.eu/energy/infrastructure/doc/energy-storage/2013/energy_storage.pdf [retrieved on 6 March 2013] 
25

 https://www.entsoe.eu/major-projects/ten-year-network-development-plan/tyndp-2012 [retrieved on 11 March 2013] 

http://epp.eurostat.ec.europa.eu/cache/Euro_2020/E2020_EN_banner.html
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0639:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SPLIT_COM:2010:0677%2801%29:FIN:EN:PDF
http://ec.europa.eu/energy/infrastructure/doc/energy-storage/2013/energy_storage.pdf
https://www.entsoe.eu/major-projects/ten-year-network-development-plan/tyndp-2012
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6.1.4 DG ENER working paper on energy storage 

With regard to storage, the European Commissionôs Directorate General for Energy (DG ENER) has 

issued a working paper entitled ñThe future role and challenges of Energy Storageò26 which 

summarizes the position of the relevant ECôs DG responsible for energy. The paper has been 

established with the help of external experts and is not just a policy paper, but also a summary on the 

state-of-the-art of storage technology and its application and use. The substance of this document 

can be summarized in the following way: 

 

¶ The EU has limited storage capacity at the moment which is almost exclusively pumped 

hydro-storage in mountainous areas. (p.1) 

¶ ñEnergy storage needs, and patterns of access are changing (e.g. not only driven by 

demand side variationsò and storage systems will need to be operated much more 

dynamically than in the past. (p.7) 

¶ ñIn the short term, electricity storage needs to fill the gap between the ramping down time 

of wind and solar and the ramping up time of back-up plantsò (mainly fossil fuel based 

power plants) (p.2) because ñback-up power is usually too slow to compensate for rapid 

ramping up/down of windò. (p.5) 

¶ ñThe dynamic behaviour of storage is even more important than its long-term capacity.ò 

(p.5) 

¶ The fact that storage needs are presently lower in Europe than in the past, and that some 

pumped hydro plants are lacking profitability, is due to the much more interconnected 

electricity grid. (p.15) 

¶ When the intermittent renewable share of electricity generation exceeds 25%, intermittent 

RE generation needs to be curtailed in periods of low consumption in order to avoid grid 

perturbation. (p.5) 

¶ ñIt is important to ensure that electricity from RES keeps its RES label, even if it has been 

stored before the final consumption. Possible feed in tariffs should not be affected by 

intermediate storage.ò (p.6) 

¶ ñGas storage is é closely linked to electricity storage.ò (p.2) 

¶ Heat and cold storage should be promoted because they are much cheaper than electricity 

storage. (e.g. p.5) 

Among others, the following challenges, needs for action, and conclusions are formulated: 

 

¶ ĂThere should be a stronger focus on storage in EU energy and climate policies, and 

improved coordination between the issue of storage and other key policy issues.ñ (p.13) 

                                                
26

 DG ENER Working Paper ñThe future role and challenges of Energy Storageò; 
ec.europa.eu/energy/infrastructure/doc/energy-storage/2013/energy_storage.pdf [retrieved on 1 August 2013] 
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¶ ĂIncreasing capacities and efficiencies of existing technologiesñ is seen as main 

technological challenge (p.9), and, attributing a strong weight to hydrogen and derived 

fuels and chemical base materials (bio-methane, bio-methanol, etc.), in particular the 

costs, efficiency and operation flexibility of electrolysers should be improved. (p.21) 

¶ ĂCreating appropriate market signals to incentivise the building of storage capacity and 

provision of storage services.ñ (p.9) 

¶ ĂBuilding up a European-level market and common balancing markets, as exist in Nordic 

countries and between Germany and Austriañ and Ăcompensation schemes for storageñ. 

(p.9) 

¶ ĂThe grid tariff should be based on the principle of cost causality: if an energy storage 

system is systematically using the grid during off-peak periods and not during peak 

periods, it should not generate grid investment.ñ (p.12) 

¶ There is a need for harmonising the tariffs for access of storage systems to the electric 

network. (p.17) 

The DG ENERôs working paper is broadly in line with the major findings of the AlpStore storage 

assessment for Germany regarding the rating of technical maturity and potential contribution of 

different storage technologies, the importance of CHP and linked heat and cold storage, the need to 

link electricity, gas and transport sector, etc. However, the DG ENERôs statement that a RE 

penetration of more than 25% in the electricity sector implies the need for curtailment of intermittent 

RE generation in periods of low consumptions is definitely not correct as it is can be seen from the 

fact that such contribution has already achieved more than 60% for a short period in Germany without 

requiring nation-wide RE generation curtailment. Instead, it should be said in a more differentiated 

manner that high levels of intermittent RE generation increasingly lead to local curtailments due to 

grid congestion, but not at national level. 

 

The DG ENER has come to the conclusion that the main reason for the presently lower storage needs 

lies in the cross-border electricity grid connections which allow cross-border balancing of residual 

demand fluctuations. Consequently, the DG ENER working paper adopts a position which attributes 

the highest importance to balancing out the residual demand by strong electric grids, including cross-

border exchange, to compensate the strong intermittency of wind and PV power generation. This 

position is based on the view that electric grids are the cheapest options for dealing with intermittency 

of electricity generation, and it is in line with the overarching policy of market liberalisation. 

 

The DG ENER places less importance on the option of storage, and demand side management is 

partly seen as independent means for dealing with intermittent generation (p.4 and 24) and partly as 

an option which is made possible by extended grids (p.10) or storage (p.3). Generation management 

is only mentioned in the context of hydropower which is said to be ñrenewables electricity generation 

with excellent generation managementò (p.16). The fact that the same applies for wind power and 
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even more for PV is not mentioned. Also the option of virtual power plants using exclusively RE 

sources is not mentioned. 

6.1.5 ENTSO-Eôs Ten-Year Network Development Plan 

The ECôs priority for power grid development rather than for storage, demand side and generation 

management or for virtual power plants using RE sources finds its expression in an elaborate ten-

years network development plan (TYNDP) which has been developed through several rounds of 

stakeholder consultations. Though not being produced by the EC itself, but by the European Network 

of Transmission System Operators for Electricity (ENTSO-E)27, the TYNDP can be considered as an 

indirect expression of EU policy with potentially quasi-legal binding force because the EU institutions 

refer among others to codes of practice developed by ENTSO-E: 

 

ñThe regulators are currently drafting a framework guideline for a European balancing and reserve 

power market. This will be followed by a legally binding network code drafted by the European 

Network of Transmission System Operators (ENTSO-E).ñ28 

 

For this reason, the TYNDP is considered here as an expression of a position which will most likely be 

adopted by the EU institutions in the form of references being made in forthcoming EU documents a 

part of which will have legal binding force. The key findings of the TYNDP 2012 are: 

 

ñPermitting: Comparing to the projects identified in ENTSO-Eôs pilot TYNDP 2010, the report finds that 

one in three planned investments are experiencing delays in implementation due to long permitting 

processes. This is why ENTSO-E considers the Commissionôs proposals on fast-tracking of 

transmission infrastructure projects in its draft Energy Infrastructure Package and in particular the 

proposal on a one-stop-shop and defined time lines for permit granting procedures as a most positive 

step forward. 

 

RES: The TYNDP 2012 identifies the need to invest ú104 bn in the refurbishment or construction of 

roughly 52,300 km of extra high voltage power lines clustered into 100 investment projects across 

Europe. 80% of the identified 100 bottlenecks are related to the direct or indirect integration of 

renewable energy sources (RES) such as wind and solar power. Such massive development of RES 

is the main driver behind larger, more volatile power flows, over longer distances across Europe. 

 

Market Integration: The commissioning of projects of pan-European significance could result in CO2 

savings of 170 MtCO2, of which 150 MtCO2 results from the connection of renewable generation 

technology and 20 MtCO2 which stem from savings due to further market integration. 

                                                
27

 https://www.entsoe.eu/home [retrieved on 11 March 2013] 
28

 See 24, p.12 

https://www.entsoe.eu/home
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Figure 3: TYNDP 2012 mid-term projects 

Source: 10-Year Network Development Plan 2012
29
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 https://www.entsoe.eu/major-projects/ten-year-network-development-plan/tyndp-2012 [retrieved on 11 March 2013] 

https://www.entsoe.eu/major-projects/ten-year-network-development-plan/tyndp-2012
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Figure 4: TYNDP 2012 long-term projects 

Source: 10-Year Network Development Plan 2012
30
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 https://www.entsoe.eu/major-projects/ten-year-network-development-plan/tyndp-2012 [retrieved on 11 March 2013] 

https://www.entsoe.eu/major-projects/ten-year-network-development-plan/tyndp-2012











