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ABOUT THE PROJECT 

In the light of the EU 2030 Climate and Energy framework, MUSTEC- Market uptake of Solar 

Thermal Electricity through Cooperation aims to explore and propose concrete solutions to 

overcome the various factors that hinder the deployment of concentrated solar power (CSP) 

projects in Southern Europe capable of supplying renewable electricity on demand to Central and 

Northern European countries. To do so, the project will analyse the drivers and barriers to CSP 

deployment and renewable energy (RE) cooperation in Europe, identify future CSP cooperation 

opportunities and will propose a set of concrete measures to unlock the existing potential. To 

achieve these objectives, MUSTEC will build concrete CSP case studies based on the experience 

and knowledge generated around the cooperation mechanisms and CSP industry developments . 

Thereby we will consider the present and future European energy market design and policies as 

well as the value of CSP at electricity markets and related economic and environmental benefits. 

In this respect, MUSTEC combines a dedicated, comprehensive and multi-disciplinary analysis of 

past, present and future CSP cooperation opportunities with a constant engagement and 

consultation with policy makers and market participants. This will be achieved through an intense 

and continuous stakeholder dialogue and by establishing a tailor-made knowledge sharing 

network.  
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1 INTRODUCTION 

1.1 Background and motivation 

The goal of MUSTEC is to assess the opportunities that renewable energy cooperation may bring 

to the future market uptake of CSP in Europe. To achieve this goal, one of the first tasks consists in 

looking back to identify and better understand those factors that have influenced renewable 

energy cooperation in the past and, as such, may also influence the market uptake opportunities 

that renewable energy cooperation may bring for CSP in Europe. 

According to many voices, renewable energy cooperation is expected to play a corner stone role 

as a way to ensure an effective and affordable energy transition in the EU, taking advantage of 

trade within the internal market, safeguarding security of energy supply, coordinating climate 

adaptation measures and optimising the cost-effectiveness of actions. In this context, Europe 

wants to promote a cooperative RES deployment where the resources are most abundant, where 

the overall system costs would be minimized (e.g.: reduced need for backup, avoided grid 

investments, etc) or where overall social benefits would be maximised (e.g.: increased security of 

supply, GHG savings, avoided local air pollution, employment effects, innovation effects, etc) (DG-

ENER, 2018)   

The Cooperation Mechanisms of the Renewable Energy Directive 28/2009/EC1 were originally 
designed as a way to achieve the 2020 EU RES target in a cost-effective manner while providing 
Member States (MS) with some flexibility to meet their National RES targets. However, as 
discussed in chapter 2, various hurdles of heterogeneous nature have prevented their wider use of 
the cooperation mechanisms among MS (since 2009 only four cooperation mechanisms have been 
used). As of today, a renewed interest in the cooperation mechanisms emerges as the 2020 
deadline to meet the 2020 National RES target approaches and the prospects of achieving the 
2020 targets of some countries are unclear but also as an option for MS to fulfil their National 
Energy and Climate Plans in the post 2020 time frame.  

According to some authors (Resch et al. 2015), not opting for a cooperative approach in meeting 
the National or EU RES target constitutes a missed opportunity that translates into higher costs 
and/or reduced benefits for European consumers, taxpayers and citizens. Additionally, these costs 
are expected to increase in the future when higher shares of RES (in accordance to the EU 
commitment under the Paris agreement) also imply higher grid and integration costs unless an 
optimisation of RES deployment across Member States is undertaken. In this context, the 
utilization of the Cooperation Mechanisms can be unŘŜǊǎǘƻƻŘ ŀǎ άǎŜŎƻƴŘ ōŜǎǘέ ŀƴŘ ǎƻƳŜƘƻǿ ŀǎ ŀ 
step forward towards a fully integrated electricity market in the EU. 

Some authors have attempted to identify the range of factors that may have influenced renewable 

energy cooperation in the past (Ecofys, 2014; CŀƭŘŞǎ Ŝǘ ŀƭΦ нлмсΤ [ƛƭƭƛŜǎǘŀƳ Ŝǘ ŀƭΦΣ нлмсΤ Held et al. 

                                                      
1 Described in articles 6, 7, 9 and 11 of the Directive 28/2009/EC 
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2014). Building on this knowledge, the work presented here goes one step forward and 

contributes to enlarge the existing body of knowledge around cooperation mechanisms and 

renewable energy cooperation in general in various ways. First, the period covered by this study is 

wider (since 2009 to 2017) than previous contributions and, as such, it considers new evidence of 

both failed and successful attempts. Second, as a result of this wider and more recent evidence 

base, a larger list of potential factors has been identified and analysed. Such comprehensive, all-

encompassing perspective of all possible drivers and barriers is, in itself, an added value of this 

work. Third, compared to previous studies, the work presented here proposes new analytical 

frameworks to characterize and analyse such factors. Finally, and most important, the results of 

this work are based on a consultation with Member States that took place in May 2018 through a 

survey questionnaire.  

1.2 Objective and structure of the report 

Taking the above context into consideration, the aim of this report is to first identify, classify and 

assess the relevance of the potential determinants (drivers and barriers) that may explain the use 

of the cooperation mechanisms of the Renewable Directive 28/2009/EC in the past. As introduced 

before, the analysis of such historical evidence constitutes a very useful knowledge base to 

understand the factors that will likely determine the future of renewable energy cooperation in 

the future.  

Within the MUSTEC project, the results of task 4.1 presented in this report (Analysis of the barriers 

to the use of the cooperation mechanisms for renewable energy in the EU) will be combined with 

the results of task 4.2 (Determinants for the uptake of CSP in Europe in the past) with the 

objective to identify and better understand those factors that will likely shape the opportunities 

that renewable energy cooperation can bring to the market uptake of Concentrated Solar Power 

(CSP) technologies. This combination and integration will be the goal of task 4.3. 

As to the structure of this report, the first chapter includes an introduction followed by a section 

on the three-step methodology that has been applied to identify, classify and analyse the potential 

determinants (drivers and barriers) that explain the use of the cooperation mechanisms in the 

2009-2017 period. 

The second chapter of the report is devoted to introduce the cooperation mechanisms of the 

Renewable Energy Directive 28/2009/EC, present the four successful cases and, finally, outline 

what the future renewable energy cooperation landscape may look like in the future. 

The third chapter presents the results from the three methodological steps. First, based on a 

comprehensive literature and expert consultation, a list of more than forty possible factors 

influencing MS in their decision to cooperate will be presented. Next, a classification and analysis 

of such factors according to a set of classification criteria will be presented. Finally, as a way to 

validate and, most important, rank the importance of different drivers and barriers which have 
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been identified in previous research, the outcomes of a survey questionnaire to MS will be 

presented. 

The fourth and last section presents the conclusions of the report. 

1.3 Methodological approach 

The goal of this task ς that is the identification and analysis of the factors influencing the use of 

the cooperation mechanisms-, is fulfilled in three methodological steps (illustrated in figure 1) 

STEP 1: Literature review and expert consultation Ҧ Identification of factors that could have 

potentially determined the use of the cooperation mechanisms.  

STEP 2: Elaboration of an analytical framework Ҧ Characterization and analysis of identified 

factors in step 1.  

STEP 3: Survey Questionnaire to MS Ҧ Validation and assessment of the relative 

importance/relevance of the identified factors by MS. 

Figure 1: Proposed methodological steps.   

 

Source: Own elaboration. 

The rest of this subsection discusses each step of the methodology in greater detail. 
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STEP 1: The aim of this first step is to identify potential factors that may have influenced, either in 

a positive or negative way, the interest and feasibility of Member States in using the cooperation 

mechanisms of the Renewable Energy Directive during the period 2009-2017. To do so, a meta-

analysis of the existing literature on renewable energy cooperation has been conducted. Such 

extensive literature review included peer reviewed articles, relevant project reports ςi.e.: 

RES4LESS, BETTER, CA-RES, ECOFYS (2014)-, as well as grey literature. Additionally, other sources 

of information include semi-structured interviews with some MS representatives as well as 

European authorities in Brussels and in the context of the CA-RES2 project meetings in Zagreb and 

Warsaw. A project-internal cross-check was carried out. As a result of this first step, more than 

forty factors have been identified and the list of these factors is presented in section 3 of this 

report. Obviously, the relevance and magnitude of such factors cannot be generalized as it 

depends on the country specificities, context of the considered cooperation agreement, etc. Each 

contribution stresses the relevance of a particular driver or barrier to the use of the cooperation 

mechanisms. Furthermore, a comprehensive, all-encompassing perspective of all possible drivers 

and barriers is often missing. In any case, having an inventory of such a variety of factors highlights 

the complexity and heterogeneous nature of the aspects potentially affecting Member States 

feasibility and willingness to embrace a renewable energy cooperation agreement in Europe. 

STEP 2: This step allows us to classify and better understand the factors identified in the previous 

step. In order to do so, a set of classification criteria has been proposed based on the literature 

review and our own judgment (see table 1). 

Based on the inventory of factors and the characterization criteria, all factors have been 

characterized and coded.  For example, and as shown in section 3, as result of the application of 

the analytical framework, it has been possible to analyse, among other aspects, which factors have 

played a barrier or driver role, the nature of those factors (i.e.: political, economic, technical, legal, 

social acceptance, etc.) and if those factors that are expected to be relevant are dependent upon 

the role of the country (i.e.Υ ŜƛǘƘŜǊ ŀǎ ŀ άƘƻǎǘέΣ άƻŦŦ-ǘŀƪŜǊέ ƻǊ άǘǊŀƴǎƛǘέ ŎƻǳƴǘǊȅύΦ 

 

 

 

 

                                                      
2 (www.ca-res.eu) 
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Table 1: Proposed factor characterization criteria and coding 

Source: Own elaboration 

STEP 3: Finally, in order to validate the key factors identified in the previous steps and most 

important assess the actual relevance that the identified factors have played in the current 

interest toward the use of the cooperation mechanisms, a dedicated survey questionnaire has 

been designed and filled by Member States (see annex 1). The questionnaire was distributed to 28 

Member States and one representative of the Energy Community during the CA-RES3 meeting in 

Warsaw on April 25-26th 2018. At the date of finalization of this report, the response rate was 

about 60%. As such, the results presented here are based on the answers to eighteen 

questionnaires that were analysed throughout the month of May 2018. In turn, the results of this 

analysis will be presented to MS representatives in the next CA-RES meeting expected to take 

place in Vienna in November 2018. The Concerted Action on the renewable energy directive (CA-

RES)4 is an instrument of the Horizon2020 Programme, which supports the transposition and 

implementation of the RES Directive. 

 

                                                      
3 CA-RES project (www.ca-res.eu) 
4www.ca-res.eu 

Explanation

Drivers/Barriers 1=Driver, 2=Barrier, 3=Both If the factor acts as a driver or as a barrier for the use of coop. Mechs

Type of driver/barrier

1=political; 2=technical; 3=legal;4=geopolitical; 5=social; 

6=econom; 7=climate related What is the nature of this factor? 

Host/Off-taker/transit country 1=Host; 2=Off-taker; 3=both; 4=transit; 5=EU Is this factor relevant for host/off-takers/transit countries or all?

Coop.mech. Relevant 1=Art 6; 2=Art 7; 3=Art 7 with PT; 4=Art 11; 5=Art 9; 6=All Is this factor relevant for Art6/7/9/11/all cooperation mechs?

Country specific Country name; 1=all Is this a country specific relevant factor?

Region specific 1=Southern; 2=Central; 3=Northern; 4=Islands; 5=all Is this a regional specific relevant factor?

Technology specific 1=PV; 2=wind; 3=biomass; 4=CSP; 5= hidro; all=6 Is this a technology specific relevant factor?

Time specific factors 1=2009-2017;  2=2018-2020; 3=post 2020; 4=all Is this a time specific relevant factor (past/present/future/all)?

Stakeholder type specific 1= MS gov; 2=industry; 3=TSO; 4=civil society; 5=EC repres; otherIs it a stakeholder specific relevant factor?

Particular case study 1=Nor/Sw; 2=Germ/Den; 3=Lux/Est; 4=Lux/Lith Was this factor relevant for any of the success/failed case studies?

Source 1=scient. Art; 2=CA-RES; 3=Research proj.; 4=expert cons Where did we get this information from?

Explanation

Stakeholder relevance

"-3=important barrier; -2=important barrier; somehow important 

barrier=-1; not relevant=0; somehow important driver=1; important 

driver= 2; very important driver=3"

Answer to teh following question: "How relevant each of these factors 

has been for the ue of the cooperation mechanisms in your country in 

teh period 2009-2017?"

Interviewed Name of the person

Country Country.

Date of survey Date

STEP  2: CLASSIFICATION CRITERIA OF KEY FACTORS AND CODING

STEP 3: Survey to MS representatives and experts
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2 RENEWABLE ENERGY COOPERATION IN EUROPE 

The first objective of this chapter is to introduce the Cooperation Mechanisms of the Renewable 
Energy Directive 28/2009/EC while the remaining parts of the chapter are structured around two 
questions: (i) what have we learned from both successful and unsuccessful past attempts to use 
the cooperation mechanisms? and (ii) what can we expect from regional cooperation in the 
future?.  

2.1 Cooperation mechanisms of the RES Directive 28/2009/EC 

The Renewables Energy Directive2009/28/EC (also known as the RED directive), defined an EU 
20% RES target as well as National binding RES targets expressed as a percentage of RES gross 
energy consumption. Such targets weǊŜ ǎŜǘ ōŀǎŜŘ ƻƴ άŦƭŀǘ ǊŀǘŜ ŀǇǇǊƻŀŎƘέ ǘƘŀǘ ƻƴƭȅ ŎƻƴǎƛŘŜǊŜŘ a{ 
gross domestic product and their historical RES deployment. As a result, National targets were not 
necessarily correlated with MS RES potentials nor with their RES generation costs. As a result, 
some MS with scarce RES resources or high generation costs found it challenging to meet their 
targets domestically while for others ςwith abundant resources and/or cheaper generation costs- 
it was easy to meet their target and even go beyond such target. In order to provide MS with more 
flexibility and achieve the EU target in a more cost-effective way, the RED Directive 2009/28/EC 
set the legal framework for the use of cooperation mechanisms. While the Directive specified the 
general accounting rules of these mechanisms, it is important to note that their design and 
implementation ƛǎ ƭŜŦǘ ǘƻ ǘƘŜ ŎƻƻǇŜǊŀǘƛƴƎ a{ ό/ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-Vazquez, 2018). 

As described in articles 6, 7, 9 and 11 of the Directive 28/2009/EC, there exist four possible 
cooperation mechanisms that MS can choose from (box 1).  

While articles 6, 7 and 11 are suitable for cooperation agreements within the European territory, 
article 9 is only suitable for cooperation agreements between EU MS and Neighbouring countries. 
The main difference between the European cooperation mechanisms and article 9 is while the 
later requires the electricity to be physically imported to the European territory, such requirement 
does not exist in Europe and is left to the decision of the involved MS (for example, you may find a 
joint project defined in article 7 with or without physical transfer of the electricity). 

Given the geographical scope of MUSTEC, from now onwards, we will only consider άstatistical 
transfersέ as defined in article 6, άƧoint projectsέ (with or without physical transfer of the 
electricity) as defined in article 7 and άjoint harmonization schemesέ as defined in article 11 of the 
Directive 28/2009/EC. For more information on the opportunities and barriers to renewable 
energy cooperation with neighbouring countries as allowed by article 9 of the RED directive, see 
the work conducted within the BETTER project5.  

 

 

                                                      
5 www.better-project.net 
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¶ Article 6: Statistical transfers 

In this case, renewable energy (electricity, heat or transport energy) which has been produced in 

one MS is virtually transferred to the RES statistics of another MS, counting towards the national 

RES target of that MS. 

¶ Article 7: Joint Projects between EU MS 

Allows EU MS to finance a RES project jointly thus sharing the costs and benefits of the project 

and developed under framework conditions jointly set by two or more MS (i.e. a specific new 

plant is identified and the output of the plant is shared (statistically) between two cooperating 

MS). The involved MS define which share of the energy production counts towards which MS 

target. 

¶ Article 9: Joint Projects with third countries 

Joint projects can also be implemented between MS and third countries (i.e.: countries outside 

the EU). A precondition is that an amount of electricity that equals the electricity amount 

generated from RES and subject to this joint project is physically imported in the EU (for more 

information on this option, see www.better-project.net). 

¶ Article 11: Joint Support Schemes 

Under this scheme, MS merge or coordinate (parts of) their RES support schemes and jointly 

define how the renewable energy produced is allocated to their national targets. 

 

Box 1. Cooperation mechanisms of the RES Directive (2009/28/EC) 

Source: BETTER project. 

 

 

 

 

 

Figure 2 illustrates, with a simplified example, the efficiency gains that could be obtained from the 
use of the cooperation mechanisms. For example, lŜǘȰǎ ŎƻƴǎƛŘŜǊ ŀ a{ ǿƛǘƘ ŎƘŜŀǇ ŀƴŘκƻǊ ƭŀǊƎŜ 
potential for RES-E generation (MS1) that comes together with another MS with limited and/or 
expensive potential for RES-9 ƎŜƴŜǊŀǘƛƻƴ όa{нύΦ CǳǊǘƘŜǊƳƻǊŜΣ ƭŜǘȰǎ ŀǎǎǳƳŜ ǘƘŀǘ a{мȰǎ w9{ ǘŀǊƎŜǘ 
ƛǎ ƭŜǎǎ ŀƳōƛǘƛƻǳǎ ǘƘŀƴ a{нȰǎ w9{ ǘŀǊƎŜǘ όǎǳŎƘ ǎƛǘǳŀǘƛƻƴ ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ōȅ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǊŜƴŜǿŀōƭŜ 
cost supply curves of the two MS and the different RES targets). In this situation, a certain share of 
the RES-E generation target in MS2 could be achieved by the surplus generation from MS1. Such 
transaction would lead to cost savings for MS2 while the support cost in MS1 would increase (at a 
lower rate than the support costs decrease in MS2). As a result, net support cost savings can be 
realized through cooperation ό/ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-±łȊǉǳŜȊΣ нлмуύΦ 
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Figure 2: Economic rationale from cooperation 

 

Source: /ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-±łȊǉǳŜȊ όнлмуύ 

As for the benefits from the use of the cooperation mechanisms, several studies have 
demonstrated, from a theoretical point of view, the efficiency gains of the use of the cooperation 
mechanisms (see Resch et al. 2015 as well as reports from the Re-Shaping, RES4LESS and BETTER 
projects).  

Such studies assessed different cooperation scenarios which led to different magnitudes of 
efficiency gains. For example, in the Re-{ƘŀǇƛƴƎ ǇǊƻƧŜŎǘΣ ǘƘŜ άǎǘǊƻƴƎ ŎƻƻǇŜǊŀǘƛƻƴέ ǎcenario 
ŎƻƳǇŀǊŜŘ ǘƻ ǇǳǊŜ άƴŀǘƛƻƴŀƭ ǘƘƛƴƪƛƴƎέ ŀǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ άƭƛƳƛǘŜŘ ŎƻƻǇŜǊŀǘƛƻƴέ ǊŜŘǳŎŜŘ 
additional generation cost and capital expenditures as well as significantly decreased support 
expenditures (-млΦу҈ ƻǊ омōƴϵ ƻǾŜǊ ǘƘŜ ǿƘƻƭŜ ǇŜǊƛƻŘ ǳǇ ǘƻ нлнл ŀǘ 9¦ ƭŜǾŜƭ ŎƻƳǇŀǊŜŘ ǘƻ άƭƛƳƛǘŜŘ 
ŎƻƻǇŜǊŀǘƛƻƴέύΦ ¢ƘŜ άƳƻŘŜǊŀǘŜ ŎƻƻǇŜǊŀǘƛƻƴέ ǎŎŜƴŀǊƛƻΣ ǿƘƛŎƘ ǎŜŜƳŜŘ ƳƻǊŜ ǊŜŀƭƛǎǘƛŎ ŎƻƴǎƛŘŜǊƛƴƎ a{ 
preferences, still showed reductions in support expenditures of -рΣу҈ όмтōƴϵύ ƻǾŜǊ ǘƘŜ ǿƘƻƭŜ 
period up to 2020 at EU level (Resch et al. 2015).  

When considering potential interested off-taker countries in Europe, according to consulted 
experts and the information provided in the Renewable Energy Report that includes MS current 
progress towards their indicative RES targets (EC, 2017), those countries likely interested in using 
cooperation mechanisms as a way to meet their 2020 RES targets are Luxemburg, Ireland, the 
Netherlands, Cyprus, Germany, Malta and the UK. More recently, Eurostat published new data on 
MS progress towards the 2020 targets (figure 3). According to the Eurostat (2018), the countries 
that appear not to be on track include: Latvia, Portugal, Slovenia, Spain, Greece, France, Germany, 
Slovakia, Cyprus, Ireland, United Kingdom, Netherlands, Malta and Luxemburg. 
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It must be taken into consideration that Figure 3 is based on 2014 and 2015 figures. Therefore, as 
of today, some Member states have already implemented measures with which it is expected that 
they will meet their renewables 2020 target. For example, in the Spanish case, as a result of the 
latest 8000 MW renewable energy auctions, it is expected that Spain will meet its 20% target by 
2020. 

Figure 3. MS progress towards the 2020 RES target 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Eurostat (2018) 

It is important to note that from now on, in this report we will refer to ǇƻǘŜƴǘƛŀƭ άƘƻǎǘ ŎƻǳƴǘǊƛŜǎέ 
those countries that have already met their 2020 target (marked with a yellow dot in the figure 
above) or are on track to meet their target by 2020. In both cases, it is assumed that those 
countries could potentially generate surplus renewable electricity that could be used by another 
MS to achieve their targets using one of the cooperation mechanisms. Croatia, Sweden or 
Lithuania, for example, would be perfect examples. On the other side, those countries for which it 
seems very unlikely that they will be able to meet their 2020 RES target are considered as 
ǇƻǘŜƴǘƛŀƭ άƻŦŦ-ǘŀƪŜǊέ ŎƻǳƴǘǊƛŜǎ όƳŀǊƪŜŘ ǿƛǘƘ ƻǊŀƴƎŜ Řƻǘǎ ƛƴ ǘƘŜ ŦƛƎǳǊŜ ŀōƻǾŜύΦ {ǳŎƘ ŎƻǳƴǘǊƛŜǎ 
would potentially be interested in using the cooperation mechanisms as a way to partially meet 
their targets. Examples of pƻǘŜƴǘƛŀƭ άƘƻǎǘ ŎƻǳƴǘǊƛŜǎέ ǿƻǳƭŘ ōŜ bŜǘƘŜǊƭŀƴŘǎΣ [ǳȄŜƳōǳǊƎ ƻǊ LǊŜƭŀƴŘΦ 
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Furthermore, it is important to acknowledge that as a result of State Aid decisions, some countries 
may opt for cross-border opening as a way to remedy discrimination6 under Articles 30/110 of the 
Treaty (discriminatory charges on goods). Besides Germany (see box below), other countries may 
follow the same example such as Luxemburg, Denmark, Estonia, Romania, Greece, Italy, Portugal 
and Belgium. 

Box 2. The German revised Cross-Border Renewable Energy Ordinance 

 

 

2.2 What have we learned from the past? 

The limited use of the cooperation mechanisms since 2009 demonstrates that beyond cost-savings 
and compliance with State aid decisions, there exist other direct and indirect drivers and hurdles 
that must be taken into account when considering a cooperation agreement. Examples of those 
include, among others, grid-related bottlenecks, avoided local and global air pollution, security of 
supply, employment effects, innovation effects, etc ό/ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-Vazquez, 2018).  

                                                      
6 Articles 30 and 110 of the Treaty on the Functioning of the European Union (TFEU) prevent Member 

States from imposing charges or taxes that discriminate against imports. 

In June 2007, the German Cabinet adopted the revised Cross-Border Renewable Energy 

Ordinance (GEEV) in order to implement the requirements of the 2017 Renewable Energy 

Sources Act (EEG 2017), according to which 5% of new renewables capacity to be installed each 

year (approx. 300 megawatts) would be opened up to installations in other EU MS in auctions. 

This was the result of an agreement with the EC in the context of the state aid approval 

procedure for the Renewable Energy Sources Act.  

The first opened pilot auctions were put in place for ground-mounted photovoltaic installations 

with Denmark but the new GEEV also makes possible cross-border auctions for  energy 

installations and further cross-border auctions are planned to be carried out (subject to the 

successful conclusion of negotiations with partner countries). 

According to the Renewable Energy Sources Act, three requirements must be fulfilled for cross-

border opening: the opening must be based on the principle of reciprocity, i.e. the German 

funding system can be opened to installations from other EU MS only if the other MS also open 

their funding systems to installations in Germany. For this purpose, intergovernmental 

agreements need to be concluded between the cooperation partners. Furthermore, it must be 

possible to physically import the electricity to Germany, i.e. a real impact on the German 

electricity market must be guaranteed.  

Source: https://www.bmwi.de/Redaktion/EN/Pressemitteilungen/2017/20170614-kabinett-

verabschiedet-novelle-der-grenzueberschreitenden-erneuerbare-energien-verordnung.html 

http://www.bmwi.de/Redaktion/EN/Dossier/renewable-energy.html
http://www.bmwi.de/Redaktion/EN/Artikel/Energy/research-priorities-photovoltaics.html
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Furthermore, the priorities and constraints of each MS as well as the particularities of each 
cooperation case may also determine the feasibility as well as interest towards a particular 
cooperation mechanisms and its design choice. In general terms and as shown in figure 4, for 
intra-European cooperation agreements, the choice of mechanisms is often done based on the 
consideration of the trade-off between the degree of complexity and the degree of coordination 
of the support instrument which both increase along the spectrum of possible mechanisms 
(Klessmann, 2014) 

Figure 4. Choosing between alternative intra-European Cooperation Mechanisms. 

 

Source: Ecofys, 2013  

!ǎ ŘƛǎŎǳǎǎŜŘ ƛƴ /ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-Vazquez (2018), the three intra-European cooperation 
mechanisms provide opportunities for different depth, scope and duration of cooperation 
between MS. Thus, when MS choose the type of cooperation mechanisms and its design, they first 
need to clearly identify what is their interest for cooperation. According to (Held et al, 2014; 
Ecofys, 2013; CA-RES), some of the most commonly reported reasons to cooperate include: (i) 
lowering the costs of reaching the national 2020 RES targets, (ii) closing the potential gap between 
RES production and RES target and/or interim target, (iii) cooperation for technology development 
and (iv) long term cooperation and electricity imports/exports. 

According to Held et al, (2014), statistical transfer is particularly suitable to quickly achieve cost-
efficient fulfilment of the RES targets. There is no direct effect on domestic support schemes and, 
compared to the other cooperation instruments, it is easy to establish. As the 2020 deadline 
approaches, this option seems to be the preferable one. On the other side, joint projects can be 
suitable to jointly develop technologies, save costs of RES target fulfilment and prepare long-term 
electricity imports/exports. They have a higher complexity degree but they are suitable for a 
limited amount of projects with some kind of strategic component. Finally, joint support schemes 
provide the highest degree of cost-efficiency as well as policy and market integration. The 
downside is that they require deep cooperation between MS, which often implies that they share 
similar technology preferences and have well integrated electricity markets (Ecofys 2013).  

In any case, once the typology of cooperation mechanisms has been chosen, its specific design 
must be defined from a wide range of options to address the involved MS needs and 
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particularities. In this regard, the EC's Guidance on the Use of Renewable Energy Cooperation7 (EU 
SWD (2013)) and Held et al. (2014) provide very useful information for MS in this respect.  

 

Table 2. Example of the cooperation mechanisms design options 

Design element Example of alternative options 

Type of cooperation Number of involved parties, single or multi-project cooper. 

Scope of cooperation Technology and duration of the support 

Flow of support Determination of support level/transfer price 

Contractual 
arrangements 

Arrangements for non-compliance 

Source: Ecofys (2013) 

As mentioned earlier, since 2009, the cooperation mechanisms have not delivered as expected 
and, as of today, only four cooperation mechanisms have successfully been implemented in 
Europe. In an attempt to explain such low implementation and derive some useful insights for the 
CSP cooperation projects, the next section presents, according to the literature review and 
consulted stakeholders, a preliminary list of barriers and drivers that may have determined the 
use of the cooperation mechanisms in Europe. Furthermore, the four successful cases of 
cooperation mechanisms in Europe will be presented. 
 

2.2.1 Drivers and barriers to the use of the Cooperation Mechanisms 

Compared to a fragmented approach in meeting the MS renewable targets, the utilization of the 
cooperation mechanisms may bring various advantages. As shown in Table 3 based on the various 
studies as well as consulted experts and MS representatives, various benefits could emerge as a 
result of a renewable energy cooperation agreement (Held et al. 2014, Gephard et al. 2015; 
RES4LESS, Lilliestam et al. 2016, Caldes et al. 2015, CA-RES reports; Ecofys 2013; Lilliestam et al. 
2016Τ /ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-±łȊǉǳŜȊΣ нлму). 

  

Table 3. Drivers for enhanced RES-E cooperation within Europe (Art. 6, 7 and 11)  

Drivers for importer/off-taker countries Drivers for exporter countries 

¶ Achieve RES targets more cost-efficiently 

¶ Foster economic relations with other MS 

¶ Generate revenues from domestic resources 

¶ Attract foreign investments/support to deploy new 

                                                      
7 https://ec.europa.eu/energy/sites/ener/files/documents/com_2013_public_intervention_swd05_en.pdf 
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¶ Benefits for domestic industry (open new 
markets) 

¶ Diversify energy portfolio & supply regions - 
increasing security of supply. 

¶ Get flexible renewable power supply to 
complement own variable RES-E (e.g.: in the 
case of CSP) 

¶ When applicable, comply with National 
legislation as to the obligation to open RES 
support schemes. 

RES plants without compromising domestic funds. 

¶ Create new jobs and industrial opportunities 

¶ Foster technology research and knowledge transfer  

¶ Create economic and political interdependences 
with other MS 

¶ Contribute to the decarbonisation of the domestic 
energy mix in the longer term. 

¶ Create economies of scale in RES-E deployment 
(that lead to improvements in technology 
performance and cost reductions)  

 

Drivers for both cooperating countries and for the EU as a result from mutual cooperation 

¶ Cooperation with regards to specific technologies of interest and thus focus on technology 
developments and industrial policies. 

¶ Jointly test new support scheme elements (e.g.: the introduction of specific premium calculations in a 
FIP system or the introduction of auction schemes for specific technologies).  

¶ Enable savings of different kinds compared to purely national RES deployment (Resch et al. 2015). 

¶ From an EU perspective, support costs savings because RES installations are built at preferable sites 
in a wider geographical region, requiring less support to be economically feasible  

¶ From an EU perspective, reductions of capital expenditure: with the cooperation of several countries, 
better sites require less RES capacity to produce the same amount of electricity. 

¶ From an EU perspective, it can help increase the tights and foster other type of collaborations 
between MS and regions across Europe 

¶ From an EU perspective, it is a way to improve energy policy coordination of MS, policy convergence 
and move towards the creation of the internal energy market. 

Source: /ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-Vazquez (2018). 

As introduced before, despite the potential benefits mentioned above, the use of the cooperation 
mechanisms has been very limited with only four intra-European cooperation mechanisms in place 
and not a single cooperation mechanism with neighbouring countries.  

There exist many reasons of diverse nature that explain this underutilization of the cooperation 
mechanisms which will be described in the detail in the remaining of this section (and later 
validated thanks through the MS questionnaire). Given the distinct nature of the barriers, this 
section focuses on the barriers that have prevented the use of intra-European cooperation 
mechanisms (Articles 6, 7 and 11). According to Held et al. (2015), some of the most remarkable 
barriers include: (i) social opposition (ii) lack of physical interconnections, (iii) discrepancy of 
electricity market design and specific rules for market access and operation of power plants across 
MS, (iv) regulated energy prices, (v) oligopolies (lack of realized competition), (vi) different RES 
support schemes across Europe which prevent a more efficient allocation of RES investments, (vii) 
MS disparities towards their preferred energy mix and their resistance to lose control over their 
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energy policy. For more information on barriers to implement Article 9 -that is cooperation with 
neighbouring countries-Σ ǎŜŜ [ƛƭƭƛŜǎǘŀƳ Ŝǘ ŀƭΦ όнлмсύ ŀƴŘ /ŀƭŘŞǎ Ŝǘ ŀƭΦ όнлмрύΦ 

Building on the work presented above, the results presented in this report constitute an update 
and enlargement of the existing body of knowledge in terms of the barriers and drivers to the use 
of the cooperation mechanisms in Europe  

2.2.2 Existing cooperation initiatives 

As of today, four cases of cooperation mechanisms exist in Europe summarized in Table 48.  

 

Table 4. Existing cases of use of cooperation mechanisms in Europe 

Cooperating 
Countries 

Coop. 
Mechs. 

Type of 
agreement 

Technology Year 

Sweden/Norway Art. 11 Joint Certificate 
Scheme 

All RES 
technology 

January 2012 

Germany/Denmark Art. 11 Mutually-opened 
auctions 

Ground Mounted 
PV installations 

July 2016 

Luxemburg/Lithuania  Art.6 Statistical 
Transfer 

All RES 
technologies 

October 2017 

Luxemburg/Estonia Art.6 Statistical 
Transfer 

N/A November 2017 

Source: /ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-Vazquez (2018) 

 
.ŀǎŜŘ ƻƴ /ŀƭŘŞǎ ŀƴŘ 5ƝŀȊ-±łȊǉǳŜȊΣ ǘhe remaining part of this chapter describes the most 
outstanding features of the four successful cooperation mechanisms between Sweden and 
Norway, Germany and Denmark, Luxemburg and Lithuania and Luxemburg and Estonia. 
 

¶ Sweden and Norway (Joint support scheme/2012/Article 11)  
 

In January 2012, the first cooperation mechanism was formally signed between Sweden-Norway 
with the form of a joint certificate scheme (corresponding to Article 11 of the RED Directive). 
{ǿŜŘŜƴȰǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ǎŎƘŜƳŜ ƛƳǇƭƛŜŘ ŜȄǘŜƴŘƛƴƎ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ŎŜǊǘƛŦƛŎŀǘŜ ǎŎƘŜƳŜ ǘƘŀǘ ƘŀŘ 
been operating since 2003. In Norway, the revenues from certificates replace the former 
investment support for wind farms provided by the government.  

As described in Held et al. (2014), the green certificate scheme rules implied that for every unit of 
electricity produced, the State offered green certificates to RES generation facilities. Each issued 
certificate represented 1 mega-watt hour (MWh) of electricity. In turn, the certificates were 

                                                      
8 For more detailed information on such agreements as well as on the failed attempts between other MS, 

see Gephard et al. (2015). 
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commercially tradable assets and increased the income for renewable producers. Companies that 
sold power had the obligation to sell a certain share of electricity produced from renewable sources 
and needed to buy a certificate to prove that by redeeming the respective amounts with the 
government agency once per year. The final costs were then passed on to the end consumer bills. 
Despite both countries operate a joint support scheme together, the two countries decided that 
ǘƘŜȅ ŘƛŘƴȰǘ ƘŀǾŜ ǘƻ ŀƎǊŜŜ ƻƴ ŜǾŜǊȅ ŘŜǘŀƛƭ ǎǳŎƘ ŀǎ ǘŀȄ ǊŜƎƛƳŜǎΣ ǊŜƎǳƭŀǘƛƻƴǎΣ ŜǘŎΦ ǎƻ ǘƘŀǘ ŜŀŎƘ ŎƻǳƴǘǊȅ 
implemented the scheme slightly different. 

The common goal for the joint market was to increase electricity production based on RES in 
Sweden and Norway by 25.4 TWh from 2012 to 2020 so that both countries have the responsibility 
of realizing an additional production of 13.2 TWh independently of where the production capacity 
is built. In this way, the electricity produced by the plants included in the common electricity 
market would be equally divided between the two parties.  

The expected benefits from such agreement include: (i) a better functioning of the market, (ii) 
increased cost efficiency and (iii) increase long term stability. Such outcomes would benefit both 
countries in a way that Sweden has lower support costs and Norway can join an existing support 
scheme and have more installed RES capacity developed in their country. 

As for the lessons learned, Held et al. (2014) concluded that the fact that both countries have 
similar RES cost was important for the success of the joint support scheme. Furthermore, another 
key to success was the existing interconnection between the two countries and operation in a 
common electricity market. As for hurdles along the way, there were difficulties in agreeing to a 
burden sharing arrangement until a political agreement to share the costs and benefits 50-50 
unlocked the negotiations. 

Source: Held et al. (2014) 

 

¶ Germany and Denmark (Joint support scheme/2016/Article 11) 
 

The second cooperation mechanism took place in July 2016 between Denmark and Germany in the 
form of mutually-opened auctions for ground-mounted PV installations (Article 11). Under this 
agreement, both partners agreed on the main principles for their cooperation but every country 
implemented its own auction and was free to design the auction itself (price system, maximum 
amount, auctioning kW or kWh, etc.). However, as regards the local investment conditions (e.g.: 
licensing law, permitted areas and sites) the terms and rules of the country of location apply (for 
example: the rules of the country where the installation will be built)  

!ǎ ŘŜǎŎǊƛōŜŘ ōȅ .a²L όнлмсύΣ άƛƴ ŀ Ƨƻƛƴǘ ŀǳŎǘƛon, the partner countries conduct one joint auction 
that is opened to installations in both partner countries and funding for the renewables 
installations is provided from the existing national support schemes of the two countries. A 
predetermined distribution rule is used to determine the country from which a successful bidder 
will receive support. Partner countries have to agree on the auction design before conducting the 
auction. With regard to location-specific aspects (planning and construction rules, taxes and levies, 
etc.), the conditions of the country where the installation will be located will apply unless otherwise 
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agreed by the partner countries. Consequently, bidders will have the necessary information about 
the funding terms and investment conditions when they submit their bid. The only thing bidders 
will not know ahead of the bid is which funding scheme they will be assigned to (who will pay the 
ōƛƭƭύέΦ  

As for the involved players in the agreement, on the German side, the cross-border support was 
disbursed directly by the Transmission System Operator (TSO) managing the closest interconnector. 
The distribution system operator of the partner country where the installation is located supplies 
the necessary data to the German TSO. In Germany, the regulatory body for inviting the bids is the 
Federal Network Agency (BNetzA).  

The German ordinance for implementing this concept provided for the different design options and 
for possible deviations from the German auction design. The cooperation agreement between the 
partner countries defined specific conditions for each and every auction opened to EU MS. These 
specific auction conditions were published by the regulatory body inviting the bids. The agreement 
also included a balanced cost-benefit ratio and defined rules for accounting towards national and 
EU renewable energy targets in accordance with Directive 2009/28/EC9 (BMWi, 2016) 

Source: (BMWi, 2016) 

 

¶ Luxemburg and Lithuania (Statistical Transfer/2017/Article 6) 
 

The agreement signed between Lithuania and Luxembourg10 on October 26th 2017 is the first ever 
cooperation agreement using a statistical transfer of renewable energy amounts (Article 6 of the 
RED). The agreement will help Luxembourg achieve its national renewable target for 2020 by 
receiving statistical transfer of a specified amount of renewable energy produced in Lithuania.  

[ƛǘƘǳŀƴƛŀȰǎ ƴŀǘƛƻƴŀƭ нлнл w9{ ǘŀǊƎŜǘ ƛǎ но҈Φ IƻǿŜǾŜǊΣ ōȅ нлмрΣ [ƛǘƘǳŀƴƛŀ ƘŀŘ ŀƭǊŜŀŘȅ ƻǾŜǊǇŀǎǎŜŘ 
such goal as it reached 25,75% of renewable energy in its gross final energy consumption. 
Contrary, Luxemburg 2020 RES target was set at 11% while by 2015 Luxemburg had only achieved 
5%. Not surprising, Luxemburg had already stated in its national renewable energy action plan as 
well as in its latest renewable energy progress report that it relied on using statistical transfers to 
reach its 2020 RES target11  

The agreement foresees that, starting in 2018 up to 2020, Lithuania will transfer to Luxemburg a 
certain amount of its renewable energy surplus. According to consulted sources, a financial benefit 
ǘƘŀǘ Ƴŀȅ ŀƳƻǳƴǘ ǘƻ млƳϵ ǿƛƭƭ ōŜ ƛƴǾŜǎǘŜŘ ƛƴ ŜƴŜǊƎȅ ǇǊƻƧŜŎǘǎ ŀƴŘ ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘ ƛƴ [ƛǘƘǳŀƴƛŀΦ12 

                                                      
9 The information included here was provided by BMWi. For more information, see BMWi, (2016) 
10 More information on this agreement is expected to be disclosed within the next few months. 
11 https://ec.europa.eu/info/news/agreement-statistical-transfers-renewable-energy-amounts-between-

lithuania-and-luxembourg-2017-oct-26_en 
12 https://enmin.lrv.lt/en/news/an-agreement-between-lithuania-and-luxembourg-in-the-field-of-energy-

is-the-first-contract-of-this-type-in-the-eu 
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Source: DG-ENER (2017) 

 
 

¶ Luxemburg and Estonia (Statistical Transfer/2017/Article 6) 
 

In this case, the agreement signed between Estonia and Luxembourg on November 13th is the 
second cooperation agreement using a statistical transfer of renewable energy amounts. 
According to the available information13, the agreement stipulates that Estonia will transfer a 
minimum volume of renewable energy target amounts in 2018 and 2020 to help Luxembourg fulfil 
its 2020 national renewable energy target. The agreement includes the option for additional 
transfers in the future. According to consulted experts, the revenues received by Estonia from 
Luxembourg are going to be used to finance projects in the areas of renewable energy or energy 
efficiency. As for their renewables target trajectories, Estonia's national renewable energy target 
for 2020 is 25%. In 2015, Estonia achieved a share of 28.6% of renewable energy in its gross final 
energy consumption. On the other side, Luxembourg's national renewable energy target for 2020 is 
11%. Luxembourg achieved a 5% RES share in its gross final energy consumption in 2015.  

Source: DG-ENER (2017) 

 

2.3 Renewable cooperation in the post 2020 framework: What 
to expect? 

As the 2020 deadline approaches, MS are already feeling the urgency to find ways to comply with 
their 2020 National RES targets. As a result, the use of the Cooperation Mechanisms is likely to 
increase as the trajectory becomes steeper. According to consulted experts ŀƴŘ aŜƳōŜǊ {ǘŀǘŜǎȰ 
representatives, Statistical transfer agreements will likely be the most popular cooperation 
mechanism due to its ease of implementation and the limited time remaining until 2020.  

However, when MS energy policy makers consider renewable cooperation agreements with other 
MS, they must look beyond 2020 and consider what will be the regulatory framework affecting 
renewable cooperation agreements in the post 2020 period so that the appropriate decisions are 
taken. According to Gephard et al. (2015) and as shown in the figure 5Σ άŀ ƳƻǊŜ ŎƻƻǊŘƛƴŀǘŜŘ 
European approach will be a cornerstone to achieve a more climate-friendly, affordable and 
secure energy system for the EU. In this context, regional cooperation is expected to open up the 
black box of national energy policy-ƳŀƪƛƴƎ ŀƴŘ ōǊƛŘƎŜ ƎŀǇǎ ōŜǘǿŜŜƴ ǘƘŜ 9¦ ŀƴŘ ƴŀǘƛƻƴŀƭ ƭŜǾŜƭǎέΦ  

 

 

                                                      
13 https://ec.europa.eu/info/news/second-agreement-statistical-transfers-renewable-energy-amounts-

between-estonia-and-luxembourg-2017-nov-13_en 
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Figure 5. Pillars of the 2030 Renewable Energy framework 

 

Source: EC (2016) 

Despite the important role that regional cooperation is expected to play in the 2030 framework, 
the way in which this cooperation is going to be incentivized and regulated is still under discussion. 
Despite this uncertainty, the purpose of this section is to provide a glimpse of what seem to be the 
key points in the proposed legislation that may determine the regulation affecting regional 
cooperation. 

Despite the European 2030 renewable energy target is already set at 27%, the accompanying 
legislative framework is not yet finalized. In this regard, in November 30th 2016, the EC presented 
ǘƘŜ ά/ƭŜŀƴ ŜƴŜǊƎȅ ŦƻǊ ŀƭƭ 9ǳǊƻǇŜŀƴǎȰ ǇŀŎƪŀƎŜέ ƭŜƎƛǎƭŀǘƛǾŜ ǇǊƻǇƻǎŀƭǎ ǘƘŀǘ ŎƻǾŜǊǎ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ 
such as, among others, energy efficiency, renewable energy, the design of the electricity market, 
security of electricity supply and governance rules for the Energy Union (COM(2016) 860 final). 

Out of the various pieces of legislation that conform the Clean Energy for all Europeans package, 
the proposed revised Renewable Energy Directive and the Energy Union Governance are the most 
relevant elements that shape renewable energy cooperation in the post 2020 framework in 
Europe. 
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Figure 6. Cooperation in the Clean Energy for All Europeans package 

 

Source: revised Renewable Energy Directive 

On the one side, the proposed regulation on Governance of the Energy Union14 (COM (2016) 759 
final/2) has been designed to integrate and simplify planning, reporting and monitoring obligations 
of the EC and the EU MS in the 2030 Climate and Energy Framework. The regulation mandates the 
creation of national energy and climate plans to be prepared by MS biannually on the basis of 
binding templates and monitored annually by the EC. It also lists some measures that the EC can 
take to ensure that MS collectively meet their RES energy and energy efficiency targets. In 
particular, the governance system is expected to be reliable and should encourage enhanced 
regional cooperation and consultation as well as exchange of information and best practices in 
constructive dialogue between MS and the EC15 (EPRS, 2017). The regulation also empowers the 
EC to request additional measures from MS in the event that the 2030 climate and energy goals 
risk not being met. To this end, the EC may request MS to adjust the share of renewable energy 
used and/or contribute financially towards setting up a financing platform at the EU level to 
develop renewable energy projects. MS would be required to contribute to this financing platform 
if they fail to meet their baseline share of energy from renewable sources. 

Consulted experts indicate that the prosed Governance will have to compensate for the lack of 
national binding targets after 2020 as the EC leaves it entirely to MS to ensure that their 
contributions add up to the EU target.  

As for the proposed revised Renewable Energy Directive (COM(2016) 767 final/2), its objectives 
are to: (i) lower the overall system costs of reaching the 27% RES target and (ii) drive a gradual 
alignment of support schemes (at discretion of MS) and generate fewer distortions in the internal 
market. In this sense, Article 5 of the proposed revised Renewable Energy Directive indicates that 
άa{ ǎƘŀƭƭ ƻǇŜƴ ǎǳǇǇƻǊǘ ώΧϐ ǘƻ ƎŜƴŜǊŀǘƻǊǎ ƭƻŎŀǘŜŘ ƛƴ ƻǘƘŜǊ a{ ǳƴŘŜǊ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ laid down in 

                                                      
14 https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/governance-energy-union 
15 http://www.europarl.europa.eu/RegData/etudes/BRIE/2017/599279/EPRS_BRI(2017)599279_EN.pdf 




















































