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Foreword 

This report aims to assess the integration of renewable energy sources (RES-E) in the European grids 

and markets. Therefore, an extensive research of policies and legislation was conducted in order to 

analyse the current state of RES-E integration in each one of the 27 Member States. To ensure a 

balanced and accurate understanding of the situation in each country, 329 stakeholders from different 

sectors (government, industry, associations, system operators and so on) were contacted. Over 200 of 

them agreed to be interviewed and participated afterwards in consultation rounds. A detailed 

description of the methodology applied in this study can be found in Annex I on page 171.  

Regarding network integration, several issues to the integration of RES-E into the grid (ñbarriersò) 

were identified as being the ones with the highest frequency of occurrence in the Member States. 

Namely, 40 were identified in the connection phase, 7 in the operation phase and 16 in the 

development phase. It is clear that each Member State has its specific national conditions that can lead 

to unique specific situations. Thus, to carry out an overall assessment of the main barriers to RES-E 

integration in Europe, a harmonisation and generalisation process of such situations has been 

necessary, and similar situations have been grouped in broader categories. The 27 national reports that 

served as a basis for the present conclusions provide a more detailed description of the national 

situation in each one of the Member States. The generalisation enabled the authors to address the 

barriers at the European level and thus to provide recommendations accordingly. 

Furthermore, it is of utmost importance to underline that the perspective considered in this report is 

mainly the European one. This means that the issues taken into largest consideration are mostly 

relevant at EU level because common to a significant number of Member States. Such issues may not 

automatically be also the most pressing ones in the Member States. For clarity, the most relevant 

issues at Member State level are listed in the grid connection, operation and development parts (pages 

25, 49, and 59) and in the chapter dedicated to these issues on page 97. For a detailed assessment on 

them, reference should be made to the 27 national reports. Considering that it was not possible to 

include in this report all the details mentioned by stakeholders, a detailed assessment of the specific 

barriers in each one of the 27 Member States is provided in the national reports only. 

Because of the harmonisation and generalisation process, and because of the European perspective 

intended for this report, all the details reported by Member Statesô representatives could not be 

preserved in the present document. For this reason, the authors would like to stress again that this 

report presents mainly results at EU level. A brief summary of the different Member States is 

provided, however detailed explanations of national barriers at are only illustrated in the country 

reports.  

The term ñmarket integrationò in this report does not refer to the integration of different European 

markets, but rather to RES-E into the market. Regarding this topic, the country studies contain an 

overview of the different markets and support schemes in the EU-27. In this final report, instead, a 

differentiated view on market integration is provided. Specifically, it is argued that market integration 

of variable RES-E should be based on the flexibility potential these plants can provide and that market 

integration is not necessarily the most important factor in providing the required flexibility.  
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One last clarification as regards the United Kingdom and the Republic of Ireland: reports on these two 

Member States have focused on the regions of Great Britain and Ireland (all is land) and thus 

assessments relate to those geographical areas. The reason for this choice is that Northern Ireland is 

integrated in the Irish SEM market, not in the BETTA market of Great Britain. Because of this, and 

given the context of this project, the authors have chosen to analyse Northern Ireland together with the 

Republic of Ireland. For simplicity, throughout the text, the terms ñMember Stateò or ñcountryò may 

be used also with respect to Great Britain or Ireland (all island), especially when they are listed among 

other Member States. This is however done only for the ease of the reader and, in any case, the authors 

would like to stress that Northern Ireland is politically part of the United Kingdom. 
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Executive Summary 

The European electricity system has changed significantly in the last decade. Simply put, it has shifted 

from a monopoly system with fewer stakeholders, large and controllable generating facilities and often 

publicly-owned companies to a liberalised setting in which the number of producers has grown 

exponentially, generating facilities are diminishing in size and the system is being unbundled. 

Integration of RES-E in such a liberalised setting requires an appropriate regulatory framework, both 

in terms of network and market integration, in order to yield all the benefits it is intended to provide.  

This report provides an assessment of how different countries are reacting to the challenges brought 

about by the new setting in terms of adaptation of the grid and the market to the rapid increase of RES-

E. This assessment is provided in four areas, i.e. an assessment of RES-E integration in the phases of 

grid connection, operation, development and in the market. 

Grid connection 

Grid connection seems to be a quite critical phase: lengthy procedures or delays, lack of grid capacity, 

complex procedures and a weak legal position of plant operators are some of the issues blocking RES-

E integration in this phase. These different issues have been reported in one third to two thirds of 

Member States. Further issues reported in this area are virtual saturation and speculation, non-shallow 

cost regimes and a lack of communication between stakeholders.  

Although the grid connection phase is extremely critical for RES-E integration, and the issues reported 

are quite clear and common in the affected Member States, only a few NREAPs recognise the issues 

as a blockage and address them accordingly.  

In this phase, the authors identified about 40 barriers, as opposed to 7 in grid operation and to 16 in 

grid development. These numbers do show that grid connection is the most critical phase, however 

they should also be read keeping the following points in mind: 

Å Grid connection is the first stage that stakeholders encounter for RES-E integration; it is thus 

the most ñtangibleò stage and the one to which stakeholders mostly relate in all countries. It 

can therefore be expected that more information is available in this regard. 

Å There is a strong complementarity between the phases of grid connection and grid 

development. Several barriers identified in grid connection are also relevant for development, 

for example as regards cost sharing for grid reinforcement or long waiting times linked to 

building new lines. For this reason, several of the issues under discussion in the current 

debates on grid development may also be considered with respect to the connection phase. 

Main barriers across the EU 27 in the connection phase 

The following table provides an overview of the identified issues and possible solutions to mitigate 

them:  
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Identified issues Possible solutions 

Long lead times & complex procedures 

Identification of existing inefficiencies; 
Introduction of qualitative deadlines όŜΦƎΦ άǇǊƻƳǇǘƭȅέύ; 
Reduction of workload for public administration and/or 
grid operators; 
Harmonisation and simplification of grid connection 
requirements. 

Lack of grid capacity / different pace of 
grid and RES-E development 

Better coordination between grid & RES-E development; 
Collection of data on RES-E development from national 
registries and collection of data on development targets; 
Consideration of RES-E data in TYNDP1 and in all national 
plans. 

Virtual saturation & Speculation 
Definition of milestones in  grid connection procedure; 
Introduction of grid reservation fees. 

Lack of communication, and weak 
position of RES-E plant operator 

Initialisation of exchange programs and communication 
platforms through projects at EU level; 
Encouraging stakeholders at MS level to participate in 
exchange programs and communication platforms, as 
well as  to appoint contact persons. 

Non-shallow costs 

Process to define adequate distribution of costs at MS 
level to ensure investment security; 
Funding through EU budgets in case of interconnectors 
with European significance. 

Table 1: Overview of identified grid connection issues and solutions 

 

Main barriers identified in each Member State in the connection phase 

Member State Main barriers to integration in the grid connection phase 

Austria Distribution of costs 
Information policy regarding costs 

Belgium Missing obligation to connect RES-E installations, except in the framework of the 
άLƴŦƻǊƳ ϧ Cƛǘέ ǇǊƻŎŜŘǳǊŜΦ 
Connection can be denied due to insufficient capacities, no obligation to 
immediately reinforce grid to allow for connection 

Bulgaria TSO does not connect new RES plants 
Capacity limits for RES 
Advance payments 

Cyprus Bureaucracy,  
Lengthy Grid Connection Procedure 

Czech Republic Connection moratorium 
Supposed lack of grid capacity 

                                                 
1
 The ten-year network development plan is a Community-wide non-binding plan developed by ENTSO-E with the objective to ensure 

greater transparency regarding the entire electricity transmission network in the Community and to support the decision making process at 

regional and European level (ENTSO-E 2010). 
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Speculation 
Envisaged advance payments 

Denmark No barriers detected 
Estonia Lack of sufficient grid capacity 

Speculation 
Testing for wind farms 

Finland Lack of grid capacity 
Distribution of costs 
Speculative grid applications 

France Costs of grid connection 

Germany Communication between stakeholders 
Lack of transparency 
Definition of technical and legal requirements 

Great Britain Planning consent 
Issues linked to the offshore transmission tender process 
Issues linked to the charging regime 

Greece Inefficient administrative procedures 
Insufficient special planning 

Hungary Status of the grid 
Capacity saturation and speculation 
Unstable policies for wind power 

Ireland Potential delays for grid connection due to the group processing approach 
Potentially higher shallow costs than in other Member States 

Italy Administrative barriers 
Overload of connection requests 
Virtual saturation 

Latvia Lack of sufficient grid capacity 
Speculation 

Lithuania Complicated connection procedure 
Legislation not clear 
High costs 

Luxembourg Definition of connection costs 
Malta Inefficient administrative procedures 

Insufficient special planning 
Competing public interest 

Netherlands Lack of sufficient grid capacity 
Poland Lack of sufficient grid capacity 

Complicated and not-transparent grid connection process 
Unclear regulations concerning the distribution of costs 

Portugal Complicated and slow licensing procedure related to the Environmental Impact 
Assessment 

Romania Virtual saturation 
Access to credit 
Information management 

Slovakia Delays during the connection process 
Speculation 

Slovenia Administrative procedures 
Long lead times 
Enforcement of RES-9 ǇǊƻŘǳŎŜǊǎΩ ǊƛƎƘǘǎ 
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Spain Delays introduced by administrative procedures 
Heterogeneity of DSO technical requirements 

Sweden Cost bearing and sharing 

Table 1: Main barriers identified in each Member State in the grid connection phase 

Grid operation 

The operation phase seems to provide a fairly favourable environment to the integration of RES-E. It 

should be recalled, however, that several countries still show a very low share of RES-E operating on 

their grid, thus this phase may simply not yet be problematic due to this low RES-E share. It is 

possible that with an increasing RES-E share, the situation will  dramatically change in the future and 

that thus early steps would be required to minimise future impacts. Most barriers to integration in this 

phase appear to be linked to national aspects, thus intervention would be needed at the national level, 

rather than at the European one. However, our research has revealed that grid curtailment, in the sense 

of reducing RES-E production due to grid issues, is a critical issue in a number of countries, especially 

due to the lack of curtailment rules, compensation issues, and the expected increase of curtailment in 

the future. 

As regards the NREAPs, it appears that also in this case the detected issues are not much recognised 

and addressed. Out of 14 Member States in which curtailment or a connected issue were identified, 

only 4 address this issue. 

Main barriers across the EU 27 in the operation phase  

Identified issue Possible solutions 

Curtailment 

Ensure more legal certainty by introducing a general (or 
basic) legal framework on: 
- Curtailment procedure 
- Responsible bodies 
- Priorities for RES-E technologies 
- Rights and duties of affected stakeholders 
- Compensation system 

Table 2: Overview on identified grid operation issues and solutions 

Main barriers identified in each Member State in the operation phase 

Member State Main barriers to integration in the grid operation phase 

Austria Ineffective purchase obligation 
System fee for large RES-E plants 

Belgium No proper regulation for congestion management (curtailment) yet, especially on 
regional level 

Bulgaria TSO does not comply with dispatching priority 
Curtailment regulation and procedure 

Cyprus New big RES-Plants connected to the grid 
No regulation for curtailment 
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Isolated system 

Czech Republic Planned amendments could abolish the priority for RES and the purchase 
obligation 

Denmark No barriers detected 

Estonia No barriers detected 
Finland No barriers detected 

France Curtailment regulation and procedure 
Germany Grid curtailment 

Great Britain None for now, possible ones with the increase of RES-E 

Greece RES-Plants are sometimes cut off when new plants are connected to the grid 
Hungary Lack of reserve capacity 

Instability of priority access due to support scheme revision 

Ireland Challenges to apply the concept of priority dispatching under the Irish 
circumstances (40% RES-E target) 

Italy Frequency of curtailment in areas with large RES-E potential 

Latvia No barriers detected 
Lithuania No barriers detected 

Luxembourg No barriers detected 
Malta Grid not connected to the EU grid 

Potential problems when wind farms/large PV projects come online 

Netherlands Mismatch in lead times of newly developed power versus corresponding grid 
reinforcement/expansion 

Poland Lack of investment security 
Lack of sufficient grid capacity 

Portugal Strict parameters of frequency and limited availability in the Distribution Network 
Romania None yet, possible with variable RES-E growth 

Slovakia Massive lowering of feed-in tariffs 

Slovenia None, given the low share of variable RES-E 
Spain No significant barriers detected 

Sweden No barriers detected 

Table 3: Main barriers identified in each Member State in the grid operation phase 

Grid development 

As regards the integration of RES-E in the context of grid development, it appears that overall, this is a 

rather unfavourable environment. The main barriers blocking RES-E integration in this phase are a 

low consideration for RES-E in national grid development plans, lengthy procedures, the lack of an 

obligation for the grid operator to reinforce the grid when a newly connected plant requires it and a 

weak legal position of plant operators to request such reinforcement, complex or inefficient procedures 

and lack of incentives for the grid operator to reinforce the grid. These situations are mostly evident in 

areas with low population and high RES-E potential, often at DSO level. Furthermore, current 

regulatory instruments may only partially cover costs. Unbundling, moreover, appears to have 

impaired the financial situation of some grid operators, thus giving rise to additional difficulties. Each 

one of these issues is present in between 7 and 11 Member States. Considering the complementarity of 

RES-E plants and grids as two parts of a bigger system, it is clear that focus should be given to both of 

them in parallel. Benefits from this parallel addressing would aid their development and allow mutual 

benefits. 
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Also in this case, it appears that the NREAPs of the affected Member States are not aligned with the 

issues in this study. In only five cases a detected barrier finds a correspondence in the Member Stateôs 

NREAP.  

Main barriers across the EU 27 in the development phase 

The following table shows the identified issues and possible measures to address them. 

Identified issues Possible solutions 

RES-E not sufficiently considered in grid 
development 

Conclusion of unbundling process;Installation of 
independent body to support RES-E; Involvement of 
stakeholders 

No obligation to reinforce the grid Introduction of clear legal obligation in national law 

Lack of incentives or regulatory 
instruments 

Introduction of measures to create more comparability 
and transparency;  
Introduction of regulatory measures that incentivise 
efficient investment, e.g.: 
- Introduction of priority premiums; 
- Counting of investments in same regulatory period; 
- Abolishment of minimum levels; 
- Nation-wide cost allocation system for DSO 
- Harmonisation of regulatory regimes; 

Table 4: Overview on identified grid development issues and solutions 

Main barriers identified in each Member State in the development phase 

Member State Main barriers to integration in the grid development phase 

Austria Lack of incentives for Grid Operator 
NIMBY 
Long lasting procedures 

Belgium Distribution of costs, especially after the decision of the Constitutional Court in 
May 2011 

Bulgaria No grid development plan 
TSO fails to expand transmission grid 

Cyprus None, given the low share of RES-E 
Czech Republic Close linkage between TSO and dominant DSO 

Lack of incentives for Grid Operator 

Denmark Deadline for obtain permission for grid development not sufficiently specified 
Estonia Lack of incentives for Grid Operator 

Distribution of costs 

Finland Lack of regulatory instruments 
Speculative grid applications  
Lack of resources for regulator 

France No grid development plan 
Remaining time for grid development 
Incumbent position of main generator 
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Limited power of regulator 

Germany Public opposition 
Complicated permission procedures 
Lacking financial incentives 

Great Britain Planning consent 
Issues connected to the charging regime 
Backup availability 

Greece Investors excluded from decision making process 
RES-Producer Rights are not clearly defined 

Hungary Lack of reserve capacity 

Ireland No right of RES producers to demand grid extension, if required for dispatching 
Italy Administrative barriers to grid development 

Latvia Lack of incentives for Grid Operator 
Distribution of costs 
Communication between stakeholders 

Lithuania Grid development as a strategic nationwide political issue ς RES do not constitute 
a goal 

Luxembourg Grid development studies are generally not published 

Malta Short-term planning 
Planning permits and financing 

Netherlands Time required for grid development 
RES are no specific objective for grid development 

Poland Complicated legislative procedure for the development 

Portugal Small stakeholder participation despite consultations. The RES-E producer bears 
the costs if an expansion is anticipated. 

Romania Public opposition 
Lack of funds 

Slovakia Lack of incentives for grid operator 
Distribution of costs 

Slovenia Planning every 2 years 

Spain Lack of proper incentives for DSOs and RES developers 
Remuneration of distribution level grid development costs 

Sweden Long lead time for permit/concession for transmission line 

Table 5: Main barriers identified in each Member State in the grid development phase 

Actions at EU level 

Most of the solutions to address the issues identified in the grid connection, grid operation and grid 

development phases should be taken by Member States. Still, actions at European level seem advisable 

as they would enhance adaptation at national level. With regard to the following actions we would 

recommend harmonisation at European level:  

Å Harmonisation of a Network Code to reduce long lead times and to simplify complex 

procedures. This action is already in preparation;  

Å Introduction of obligations for Member States to 

Å gather data on RES-E development through a public registry and on RES-E targets, 
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Å develop broad guidelines for the development of the power system in order to better 

align the pace of grid and RES-E development;  

In view of the principle of subsidiarity, harmonisation of national legal frameworks regarding the 

following items cannot be recommended without further analysis:  

Å Obligation for Member States to tackle the issue virtual grid saturation;  

Å Definition of a general legal framework for regulating grid curtailment;  

Å Introduction of a clear obligation for grid operators to reinforce the grid to accommodate new 

plants; and 

Å Introduction of a harmonised regulatory regime on cost bearing and sharing. 

As an alternative to harmonising national law, in the above cases, it may be considered to apply ñsoft 

actionsò such as awareness raising or encouraging Member States to mitigate the identified issues on 

their own.  

Market integration 

Market integration 

As for market integration, the report does not focus on barriers to integration in the same way as in the 

network integration part. In the case of market integration, the main challenge is not to overcome 

existing barriers, but to find the right level of market integration for different RES-E technologies and 

promote it accordingly. For market integration, there is no obvious blueprint or even legal requirement 

on an EU level that can be implemented by Member States. Some Member States have a lower degree 

of market integration than others, yet this does not imply that the RES-E framework is less advanced.  

Nevertheless, with an increasing share of RES-E, market integration becomes a more pressing issue. 

The market integration chapter proposes a differentiated view on market integration that enables a 

structured analysis of different market integration mechanisms found in the EU-27 country review. It 

combines the analysis of the flexibility potential of RES-E with a differentiated risk analysis and thus 

provides the basis for a more differentiated evaluation of the potential to integrate RES-E into markets 

that moves beyond simply juxtaposing ñfeed-in with no market integrationò on the one hand and 

ñquota with full market integrationò on the other hand. 

The following issues should be considered when pursuing market integration of RES-E in the EU: 

1. This study has argued that the main rationale for integrating RES-E into electricity markets is 

to exploit their flexibility potential. This requires a clear understanding of the flexibility 

potential of RES-E in Europe and what this flexibility can contribute to solve the overall 

system challenges. More work needs to be done in that area. 

2. As opposed to network integration, the ñthe more the betterò principle does not apply to 

market integration. 

3. Market integration of RES-E is a matter of both adapting support schemes and setting up 

adequate markets. RES-E should not be exposed to market risk when markets are not ready 

yet.  
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4. At the same time, some of the system challenges that result from RES-E should be tackled by 

providing adequate markets rather than exposing RES-E to market risks. For example, in order 

to provide efficient balancing, functioning balancing markets are arguably more important 

than exposing RES-E to balancing risk. 

5. In terms of market design, RES-E integration requires functioning markets in general, as well 

as more specific mechanisms to deal with the uncertainty of RES-E, namely intraday markets 

and short gate closure times. The review of the EU-27 shows that Member States generally 

move into the direction of providing more flexible short-term markets. However, there are still 

large differences in the EU-27 in that respect. There is scope for further promoting this 

process at the EU level. 

6. Beyond market design features that are already being implemented, like for example intraday 

markets, more work needs to be done on how market design can be refined further to make the 

system as flexible as possible. 

7. In terms of support scheme design, the EU-27 review has shown that there is a broad range of 

different regimes in place that combine various support scheme elements in different ways to 

exploit RES-E flexibility. There is a broad number of parameters that is critical for fine-tuning 

these market integration mechanisms. 

8. For evaluating these different schemes, it was proposed to differentiate between price, volume 

and balancing risk. RES-E generators should only be exposed to market risk they can manage 

and where they can provide flexibility to the system. Especially in the case of fluctuating 

RES-E market integration has to be in line with the variability and uncertainty of their 

generation profile. 

9. The review has shown some examples where feed-in schemes have been adapted to introduce 

an element of price risk. 

10. There are also a number of different examples in the EU-27 where RES-E generators are 

provided with an incentive for forecasting and balancing, without being exposed to the full 

market balancing risk. 

  



RES Integration ï Final Report 

 
 

14 

  



RES Integration ï Final Report 

 
 

15 

Table of Contents 

Foreword ...................................................................................................................................... 3 

Executive Summary ...................................................................................................................... 5 

Grid connection ........................................................................................................................ 5 

Grid operation........................................................................................................................... 8 

Grid development...................................................................................................................... 9 

Actions at EU level ................................................................................................................. 11 

Market integration................................................................................................................... 12 

Table of Contents ........................................................................................................................ 15 

Introduction: the integration of renewable energy sources in Europe............................................... 19 

Transition of electricity system and its challenges for national regulation.................................... 19 

The need for grid and market adaptation ................................................................................... 19 

EU and national law ï levers for achievement of RES-E integration ........................................... 21 

Structure of this report ................................................................................................................. 23 

Assessment of integration of electricity from renewable energy sources into the grid ....................... 25 

Grid Connection...................................................................................................................... 25 

Grid Operation ........................................................................................................................ 49 

Grid Development................................................................................................................... 59 

NREAP Assessment ................................................................................................................ 69 

Options to promote market integration.......................................................................................... 71 

Flexibility of RES-E ................................................................................................................ 72 

A differentiated view on market integration .............................................................................. 74 

Options to deal with volume, price and balancing risk: Approaches in the EU-27 ........................ 78 

Recommendations at EU level ..................................................................................................... 87 

Grid integration....................................................................................................................... 87 

Market integration................................................................................................................... 95 

Main barriers in the Member States and brief overviews of national conditions ............................... 97 

Austria ................................................................................................................................... 97 

Belgium ................................................................................................................................. 99 

Bulgaria ................................................................................................................................101 

Cyprus...................................................................................................................................105 

Czech Republic ......................................................................................................................107 

Denmark ...............................................................................................................................111 



RES Integration ï Final Report 

 
 

16 

Estonia ..................................................................................................................................113 

Finland ..................................................................................................................................115 

France ...................................................................................................................................117 

Germany ...............................................................................................................................119 

Great Britain ..........................................................................................................................123 

Greece...................................................................................................................................125 

Hungary ................................................................................................................................127 

Ireland...................................................................................................................................129 

Italy ......................................................................................................................................133 

Latvia ....................................................................................................................................135 

Lithuania ...............................................................................................................................137 

Luxembourg ..........................................................................................................................139 

Malta.....................................................................................................................................141 

Netherlands ...........................................................................................................................143 

Poland ...................................................................................................................................145 

Portugal.................................................................................................................................149 

Romania ................................................................................................................................153 

Slovakia ................................................................................................................................155 

Slovenia ................................................................................................................................157 

Spain .....................................................................................................................................159 

Sweden..................................................................................................................................163 

Literature and sources.................................................................................................................165 

Annex I ï Methodology ..............................................................................................................171 

Overview...............................................................................................................................171 

Specific process .....................................................................................................................171 

Qualitative vs. quantitative research ........................................................................................175 

Annex II ïInterviewed stakeholders ............................................................................................177 

Austria ..................................................................................................................................177 

Belgium ................................................................................................................................177 

Bulgaria ................................................................................................................................178 

Cyprus...................................................................................................................................178 

Czech Republic ......................................................................................................................178 

Denmark ...............................................................................................................................178 

Estonia ..................................................................................................................................179 



RES Integration ï Final Report 

 
 

17 

Finland ..................................................................................................................................179 

France ...................................................................................................................................179 

Germany ...............................................................................................................................180 

Great Britain ..........................................................................................................................181 

Greece...................................................................................................................................182 

Hungary ................................................................................................................................182 

Ireland...................................................................................................................................182 

Italy ......................................................................................................................................183 

Latvia ....................................................................................................................................183 

Lithuania ...............................................................................................................................183 

Luxembourg ..........................................................................................................................184 

Malta.....................................................................................................................................184 

Netherlands ...........................................................................................................................184 

Poland ...................................................................................................................................185 

Portugal.................................................................................................................................185 

Romania ................................................................................................................................186 

Slovenia ................................................................................................................................186 

Slovakia ................................................................................................................................186 

Spain .....................................................................................................................................186 

Sweden..................................................................................................................................187 

Annex III ï List of all encountered barriers ..................................................................................189 

Grid Connection.....................................................................................................................191 

Grid Operation .......................................................................................................................195 

Grid Development..................................................................................................................197 

Annex IV ï Templates................................................................................................................199 

Research template ..................................................................................................................201 

NREAP analysis template .......................................................................................................211 

Recommendation template......................................................................................................213 

 

  



RES Integration ï Final Report 

 
 

18 

  



RES Integration ï Final Report 

 
 

19 

Introduction: the integration of renewable energy 

sources in Europe 

Transition of electricity system and its challenges for national 

regulation 

Integration of RES-E in the European grid has become an increasingly relevant issue in recent years, 

mostly due to the rapid pace of change that the energy sector has been showing. Despite national 

peculiarities, in fact, all European Member States were affected by two fundamental developments, i.e. 

the liberalisation of the markets and the growth of new RES-E technologies. As a result of 

liberalisation and unbundling in recent years, the electricity system has been becoming less 

concentrated and centralised. Large and centralised conventional power plants have been 

complemented and partly replaced by small, decentralised and less programmable RES-E sources. In 

addition, more and different market players are involved in electricity generation, transmission, 

distribution and network planning and development. Many of them are private actors that follow their 

own agenda and often have contradicting interests. As a result, the group of decision makers and 

stakeholders involved in generation and distribution of electricity is today becoming more 

heterogeneous. 

This development is leading to new challenges. First, there is a technical aspect. Generation, 

transmission and distribution of electricity are today more independently organised. The new system 

setting, with relatively lower interaction between grid and generation planning, is more challenging for 

the network in terms of swiftly reacting to changes of generation capacities. Thus, its adaptation to the 

new system may lag behind. Second, there is a communicative aspect. The increase of market actors 

with contradicting interests creates a need for additional communication. Such communication, 

however, is further complicated when stakeholders do not want to cooperate because of contradicting 

interests or, at least in some countries, because of lack of trust. Third, there is an economic aspect. The 

growing number of private actors requires transparent market conditions that allow for long-term 

planning. Otherwise, investments both in infrastructure and RES-E systems are at risk.  

Because of this situation, blockages to the integration of RES-E appeared in different areas, in some 

cases the same patterns have appeared in different countries and in some others they were strongly 

linked to national factors. Considering the expected growth of RES-E in the next decade, accelerating 

the rate of adaptation of the grid, of the overall system and of the involved actors to RES-E generation 

is becoming a crucial matter for Europe. In this context, it is the main task and challenge for national 

regulation to adapt the legal framework that allows for the integration of RES-E into the national grids 

and markets.  

The need for grid and market adaptation  

The adaptation of the grid should be considered differently in the transmission and in the distribution 

grid. Particularly on the transmission level, the main challenge is to ensure timely infrastructure 
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development to connect new generation centres like large on-shore and off-shore wind resources, and, 

more in the long term, possible large solar thermal power generation capacities in Southern Europe 

and other Mediterranean regions. On the distribution level, infrastructure development includes both 

conventional grid upgrades as well as the development of intelligent networks as part of smart grid 

concepts. The transmission grid, in particular, would require substantial modifications to integrate a 

higher RES-E generation share. Grid capacity, smart grid concepts and level of interconnection should 

be taken as main points of concern when discussing measures to allow the grid to support the high 

intermittence level of the connected RES-E plants, while still guaranteeing a safe operation of the grid 

and compliance with the grid security standards (e.g. N-1) even in times of full load. If the 

modification of the electricity system does not take these points into account, overall costs may 

become much higher than the benefits expected from increasing penetration of RES in the electricity 

supply, resulting in a severe barrier to the development of RES-E plants. 

Especially with regard to the connection of RES-E plants to the grid, which forms the first and 

currently most relevant step for the integration of RES-E, it has turned out that many problems 

currently exist at distribution grid level. With this in mind, it should be pointed out that the discussion 

on integration of RES-E (e.g. control of DSO, grid planning, harmonisation of technical regulations) is 

far less developed when it comes to the development of the distribution grid. Most of the ongoing 

studies that examine perspectives and barriers for the integration of RES-E into the grid deal 

exclusively with the transmission level. This imbalance is quite easy to understand. From a European 

perspective, the cooperation between TSO may appear more important. Moreover, it is certainly easier 

to communicate to about 35 TSOs rather than to talk to more than 2300 national DSOs that provide no 

visible contact person at European level. Still, for the sake of an improved cooperation regarding RES-

E, national DSO should play a more prominent role. On the one hand, they should be more involved 

and monitored. On the other, they should be more supported and their needs should be taken more into 

account. 

As opposed to network integration, which is a fundamental prerequisite for RES-E deployment and, 

therefore, has been addressed by the EU and its Member States for a while, market integration of RES-

E has recently re-emerged as an issue, also in the context of the move towards the internal market. 

This is largely due to the growing share of RES-E that increasingly affects the electricity market. The 

specific requirements to enable market integration are still under discussion and are less legally 

formalised than the grid integration requirements. Efforts by the Member States to promote market 

integration are therefore generally less advanced than measures to ensure grid integration, and 

typically depend more on the share of RES-E in the respective market. 

In summary, four reasons can be outlined for the need to support the integration of electricity from 

renewable sources (RES-E) into the electricity grid and the electricity market: 

1. The need to promote a simultaneous development of grid systems and electricity markets in 

order to support the ambitious EU and national RES-E policy goals;  

2. The need to allow grid access to renewable sources as a fundamental prerequisite for RES-E 

development, as well as the need to intervene in different areas to allow this increased amount 

of RES-E generation to operate securely on the grid; 

3. The need to adapt the grid to the raising share of RES-E through infrastructure development 

and through reforms of  regulatory frameworks; 
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4. The need to make RES-E more respondent to market developments. With an increasing share 

of renewables, renewable energy plants can no longer be operated in isolation from the 

electricity market, but the potential to operate these plants in accordance with market 

requirements needs to be exploited, yet without undermining the support schemes in place. Of 

course, this is a quite delicate topic, which is undergoing intense debates. The other side of the 

medal would be to adapt the marketsô structure to allow more RES-E participation, a solution 

that may be favoured by RES-E producers and associations. An optimal solution has not yet 

been defined. 

EU and national law ï levers for achievement of RES-E integration 

The integration of RES-E was taken into account as soon as the regulation of the promotion of RES-E 

started at EU level. Already 10 years ago, Directive 2001/77/EC
2
 required the publication of costs of 

technical adaptations ñwhich are necessary in order to integrate new producers feeding electricity 

produced from renewable energy sourcesò. For this reason, it is fair to say that Directive 2001/77/EC 

laid ñdown the framework for the integration into the grid of electricity from renewable energy 

sourcesò. This assessment stems from Directive 2009/28/EC
3
, the successor of Directive 2001/77/EC. 

Directive 2009/28/EC also recognised the key role of RES-E integration in a broader scale by stating 

that ñthere is a need to support the integration of energy from renewable sources into the transmission 

and distribution grid and the use of energy storage systems for integrated intermittent production of 

energy from renewable sourcesò
4
.  

In this regard, Article 16 of Directive 2009/28/EC regulates, among others,  

1. the framework for the development of transmission and distribution grid infrastructure; 

2. the transmission and distribution of RES-E as well as the access of RES-E into the grid; 

3. the connection of RES-E installations; 

4. the bearing and sharing of costs related to technical adaptation. 

The 3rd Legislative Package for the Internal Market in Electricity further emphasized the importance 

of grid infrastructure, calling for coordinated operation and development of national transmission 

networks and for harmonised European regulatory frameworks
5
. Through Regulation (EC) 714/2009

6
, 

the 3rd package further called for the creation of the European Network of Transmission System 

Operators for Electricity (ENTSO-E) and for the adoption of a non-binding Community-wide Ten-

Year Network Development Plan (TYNDP) with the objective to ensure greater transparency 

regarding the entire electricity transmission network in the Community and to support the decision 

making process at regional and European level. 

                                                 
2
 Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001 on the promotion of electricity produced from 

renewable energy sources in the internal electricity market, Art icle 7. 
3
 Directive 2009/28/EC 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 Text with EEA relevance, henceforth 

ñthe Directiveò. 
4 

Directive 2009/28/EC preamble (n.57). 
5 

Directive 2009/72/EC of the European Parliament and of the Council of 13 July 2009 concerning common rules for the internal market in 

electricity and repealing Directive 2003/54/EC Text with EEA relevance 
6 

Regulation (EC) No 714/2009 of the European Parliament and of the Council of 13 July 2009 on condit ions for access to the network for 

cross-border exchanges in electricity and repealing Regulation (EC) No 1228/2003 (Text with EEA relevance) 
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Most of these objectives had to be first transposed at Member State level. The main task and challenge 

for national regulation is therefore to adapt the legal framework that allows for the integration of RES-

E into the national grids and markets. Directive 2009/28/EC, however, also recognised that there is ña 

significant variation between Member States in the degree of integration actually achievedò
7
. 

Therefore, this report aims at assessing the variation of the degree of implementation between different 

Member States; two years after the Directive came into force, as well as to provide an indication of the 

main barriers that hinder RES-E integration. One of the key results of this study is that in many cases, 

the national legal framework has not been sufficiently adapted to comprehend the changes that took 

place during the transition of the national electricity systems.  

                                                 
7 

Directive 2009/28/EC preamble (n.64). 
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Structure of this report 

This report is organised into six main chapters, besides foreword, introduction and annexes. 

The first three chapters deal with the assessment of problems to RES-E integration in the phases of 

Grid Connection, Grid Operation and Grid Development. At the beginning of each one of these 

chapters, an overview of the main findings is presented. In this overview, an assessment of the 

conditions offered in the different countries for RES-E integration is given and the main issues that 

hamper integration in each phase are outlined. Subsequently, the main issues to integration in each 

phase are described and, where possible, reasons for these issues are also given. Possible solutions are 

suggested at the end of each issue description. Lastly, a table outlining whether the NREAPs of the 

affected Member States addresses the different barriers is provided. 

The fourth chapter deals with Market integration. First, the main characteristics of RES-E technologies 

are recalled as an important factor that determines their ability to react to market signals. Second, a 

differentiated view on market integration is proposed. Third, based on these arguments, an overview 

of different market integration mechanisms in the EU-27 is presented, showing a broad range of 

approaches to deal with price, volume and balancing risk. 

The fifth chapter draws from the results outlined in the preceding chapters and in the national reports. 

In this chapter, recommendations at EU level are provided for the areas of Grid Connection, Grid 

Operation, Grid Development and Market Integration. 

In the sixth chapter, the main barriers identified at national level together with a brief overview of each 

Member State are reported. 

The Annexes are structured as follows:  

Å Annex I (p. 171) describes the methodology of the project; 

Å Annex II (p. 177) provides the list of contacted stakeholders; 

Å Annex II I (p. 189) contains a list of all harmonised barriers. These are all the barriers reported 

in the different countries in the grid connection, grid operation and grid development phase; 

Å Annex IV (p. 199) includes the templates that were used in the research phase of the project.  
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Assessment of integration of electricity from 

renewable energy sources into the grid 

In the following we compare and evaluate the results of the research conducted at national level 

regarding the integration of RES-E into the grid. The assessment is structured along the three main 

issues relevant for the integration, i.e. the connection of the RES-E plant to the grid, the operation of 

the connected RES-E plant and the development of the grid. 

Grid Connection 

Connection to the grid is the first step to integrate renewables, being the first phase in which RES-E 

producers, grid operators and other stakeholders come in contact. Therefore, this phase is also the one 

in which the first obstacles towards integration of RES-E may appear. For the purpose of this chapter, 

it is assumed that grid connection of RES producers to the grid is always a positive value: the more, 

the better. Of course, this simple approach does not imply an economic judgement, which pertains to 

the market and the support schemes, discussed in a chapter below; nor does it include considerations 

about dispatching, grid stability, and grid development, which are also discussed in the following 

chapters.  

Provisions relevant for grid connection can be found in Article 16(3)-(6) of the Directive. Based on 

these provisions, the following areas were identified as possible sources of barriers: 

¶ Grid connection procedure; 

¶ Obligations, legal responsibilities and addressees; 

¶ Enforcement of legal rights of the RES producer; 

¶ Costs of grid connection. 

Further details on the specific analysed points are provided in the research template in Annex I on 

page 171. 

Overview on national ratings and main issues 

According to the results of the study, grid connection is the phase posing the strongest barriers to RES-

E integration as depicted in the map below.  

This map aims at providing an overview of the EU 27. Though it is based on the results of the research 

at national level, it is a great simplification of such results and it should be taken as such. The 

evaluations reported in the map only relate to the RES-E context (mainly to variable sources such as 

wind & PV), furthermore, no differentiation is provided in terms of grid levels or RES-E systems. The 

authors of this study concede that the evaluation is partially based on subjective assessments either by 

other stakeholders or by the authors themselves. This challenge has been addressed by resting the 

evaluation on a broad variety of different opinions, by taking more objective elements into account, 

such as the compliance with the requirements of the NREAP template, and by conducting a total of 

three consultation rounds.  



RES Integration ï Final Report 

 
 

26 

 

Figure 1: Assessment of connection process in European Member States8. Source: RES Integration Project 

Given that most of the Member States offer negative conditions for connection, it is not very 

surprising that most of the issues that were identified in our research relate to the grid connection 

phase. Three reasons stand behind this predominance:  

1. Connection to the grid is the first stage that stakeholders encounter for RES-E integration; it is 

thus the most ñtangibleò stage and the one to which stakeholders mostly relate, in all countries. 

It can therefore be expected that more information would be available in this regard. 

2. The existence of barriers to RES-E integration in the operation and in the development phase 

implies that a certain amount of RES-E is already connected to the grid, i.e. RES-E are already 

playing a role, albeit small, in the countryôs electricity system. This, however, may not always 

be the case. In particular, barriers to grid connection can be quite strong in some countries and 

can put strong blocks to RES-E integration. In such cases, operation of RES-E on the grid and 

development of the grid according to RES-E may be matters that are not yet being discussed. 

3. The amount of money that needs to be spent in the connection phase either by plant operators 

or grid operators is quite high and may lead to conflicts between these parties. 

                                                 
8
 Though the maps shows the Republic of Ireland and the United Kingdom, such assessments are referred to 

Ireland (all island) and Great Britain, i.e. Northern Ireland is given an assessment together with the Republic of 

Ireland in the context of the SEM market. For further details, please refer to the foreword on page 3. 



RES Integration ï Final Report 

 
 

27 

The following paragraphs present the main issues for RES-E integration in the connection phase. 

Based on the number of countries in which issues for Grid Connection have been detected, a ranking 

has been produced and the top 8 issues have been selected as the most relevant in Europe: the top two 

issues are in fact present in 17 countries in the EU 27, while the bottom one of the 8 is present in 8 

countries. All Member States have at least one of these issues. The following table provides an 

overview of these barriers and of the countries where they occur. Afterwards, these top eight barriers 

are being discussed in greater detail.  

Issues related to Grid Connection Member States where this issue is present 

Long lead times / delays   
BG, CY, DE, EE, ES, GB, GR, HU, IE, IT, LV, PL, PT, RO, 
SE, SI 

Lack of grid capacity / different pace of grid 
and RES-E development 

BE, BG, DE, EE, ES, FI, FR, GB, GR, HU, IE, IT, LT, MT, 
NL, PL, RO 

Complex or inefficient procedures CY, ES, GB, GR, HU, IT, LT, LV, NL, PT 

Weak position of plant operator to demand 
grid reinforcement 

AT, BE, BG, CZ, DE, EE, GR, HU, PL, RO 

Virtual saturation BG, CZ, EE, FI, HU, IT, LV, RO, SK 

Non-shallow costs AT, EE, ES, FR, GB, LT, LU, LV, SI 

Lack of communication / conflicts between 
stakeholders 

AT, DE, EE, ES, FI, HU, LV, RO 

Speculation BG, CZ, EE, HU, IT, LV, RO, SK 

Table 6: Overview on grid connection issues in European Member States 

The perspective considered in the above table is mainly the European one, meaning that the listed 

barriers are mostly relevant at EU level, simply because common to a significant number of Member 

States. Such issues may not automatically be also the most pressing ones in the single Member States. 

The table below provides a short listing of the main barriers identified in the EU 27. For further details 

on them, reference should be made to the chapter dedicated to these issues (p. 97), to Annex III (p. 

189) and to the national reports. 

It should also be considered that the assessments provided in Figure 1 do not directly relate to the 

number of barriers identified in one Member State, but to their severity, as described in the national 

reports. The table below provides an indication of the most important barriers at national level. 

Member State Main barriers to integration in the grid connection phase 

Austria Distribution of costs 
Information policy regarding costs 

Belgium Missing obligation to connect RES-E installations, except in the framework of the 
άLƴŦƻǊƳ ϧ Cƛǘέ ǇǊƻŎŜŘǳǊŜΦ 



RES Integration ï Final Report 

 
 

28 

Connection can be denied due to insufficient capacities, no obligation to 
immediately reinforce grid to allow for connection 

Bulgaria TSO does not connect new RES plants 
Capacity limits for RES 
Advance payments 

Cyprus Bureaucracy,  
Lengthy Grid Connection Procedure 

Czech Republic Connection moratorium 
Supposed lack of grid capacity 
Speculation 
Envisaged advance payments 

Denmark No barriers detected 
Estonia Lack of sufficient grid capacity 

Speculation 
Testing for wind farms 

Finland Lack of grid capacity 
Distribution of costs 
Speculative grid applications 

France Costs of grid connection 

Germany Communication between stakeholders 
Lack of transparency 
Definition of technical and legal requirements 

Great Britain Planning consent 
Issues linked to the offshore transmission tender process 
Issues linked to the charging regime 

Greece Inefficient administrative procedures 
Insufficient special planning 

Hungary Status of the grid 
Capacity saturation and speculation 
Unstable policies for wind power 

Ireland Potential delays for grid connection due to the group processing approach 
Potentially higher shallow costs than in other Member States 

Italy Administrative barriers 
Overload of connection requests 
Virtual saturation 

Latvia Lack of sufficient grid capacity 
Speculation 

Lithuania Complicated connection procedure 
Legislation not clear 
High costs 

Luxembourg Definition of connection costs 

Malta Inefficient administrative procedures 
Insufficient special planning 
Competing public interest 

Netherlands Lack of sufficient grid capacity 
Poland Lack of sufficient grid capacity 

Complicated and not-transparent grid connection process 
Unclear regulations concerning the distribution of costs 

Portugal Complicated and slow licensing procedure related to the Environmental Impact 
Assessment 
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Romania Virtual saturation 
Access to credit 
Information management 

Slovakia Delays during the  connection process 
Speculation 

Slovenia Administrative procedures 
Long lead times 
Enforcement of RES-9 ǇǊƻŘǳŎŜǊǎΩ ǊƛƎƘǘǎ 

Spain Delays introduced by administrative procedures 
Heterogeneity of DSO technical requirements 

Sweden Cost bearing and sharing 

Table 7: Main barriers identified in each Member State in the grid connection phase 

 

Long lead times / inefficient procedures 

Mechanism of issue 

This category groups all aspects connected to the time the plant operator needs to wait before 

connection to the grid and feeding of electricity in the grid are allowed. Long lead times are mostly 

connected to procedural aspects. Specifically this may take the form of excessive times being given to 

deal with applications, systematic delays of the responsible administrations to provide an answer, long 

times taken to carry out an Environmental Impact Assessment (EIA), an erroneous or unbalanced 

allocation of deadlines in the legal framework. Usually, causes for this issue are complex or inefficient 

procedures, inappropriate allocation of deadlines, virtual saturation and unclear or non-homogeneous 

procedures, meaning that the procedure is not well defined or that it varies across grid operators. RES-

E producers and grid operators are the two stakeholder categories mostly touched by this issue in the 

connection and in the development phase. 

It should be pointed out how these issues are not only relevant in the connection phase but also in the 

development phase as there is a clear complementarity between grid connection and grid development. 

This emerged through the stakeholder consultations and can be observed also upon considering the 

nature of the issues. Ultimately, the points outlined in the above paragraph impact on the construction 

of new infrastructure or the reinforcement of existing one. Clearly, these issues could apply both to the 

construction of a connecting line for a new plant or the necessary reinforcements to accommodate a 

new plant (thus grid connection), or to the development of new infrastructure in a longer term 

perspective (this grid development). 

Outcomes of long lead times include firstly a lack of security for RES-E as regards the timing of their 

investment in a new plant, and subsequently in the investmentôs payoff. Furthermore, if delays are 

common, it can be expected that access to credit may be limited or banks may impose stronger 

boundaries to investors that request loans. Thus, in general, this issue acts as a deterrent for investors 

in RES-E. For the grid operator, instead, this takes the form of an actual issue to the development. 

Plans for grid development may in fact be in place and may be well geared to the needs of the 

electricity system in the medium term. However, in case too much time is needed for implementing 

each aspect of the plan and in case delays play a strong role, the conditions and the needs for grid 
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development might change and the plans would not include new problems that have arisen in the 

meantime.  

Presence and severity in different countries 

Long lead times and delays have been reported in 16 countries in the connection phase and in 9 

countries in the development phase. 5 Member States show the presence of this issue both as regards 

grid connection and grid development. 

Grid phase Member States 

Connection BG, CY, DE, EE, ES, GB, GR, HU, IE, IT, LV, PL, PT, 

RO, SE, SI 

Development AT, CZ, DE, EE, ES, FI, FR, IT, SE 

Connection and development DE, EE, ES, IT, SE 

Table 8: Presence of the issue ά[ƻƴƎ ƭŜŀŘ ǘƛƳŜǎ κ ŘŜƭŀȅǎέ ƛƴ ǘƘŜ 9¦ нт ōȅ ƎǊƛŘ ǇƘŀǎŜ 

 

 

Figure 2: Geographic presence of the issue ά[ƻƴƎ ƭŜŀŘ ǘƛƳŜǎ κ ŘŜƭŀȅǎέ ƛƴ ǘƘŜ connection phase. Green indicates that the 
issue was not reported, red indicates that the issue was reported in the Member State. This map should be read in 
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ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share implies the existence of more problems and 
the availability of more information. Source: RES Integration Project 

 

Figure 3: Geographic presence of the issue ά[ƻƴƎ ƭŜŀŘ ǘƛƳŜǎ κ ŘŜƭŀȅǎέ ƛƴ ǘƘŜ development phase. Green indicates that the 
issue was not reported, red indicates that the issue was reported in the Member State. This map should be read in 
connection ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share implies the existence of more problems and 
the availability of more information. Source: RES Integration Project 

Causes and interconnection to other issues 

In both the connection and the development phase, long lead times have been reported as being 

directly caused by complex or inefficient procedures, meaning any burden caused in the connection 

process itself such as a large number of responsible administrations to contact, presence of several 

steps in the procedure in comparison to other countries or internal bureaucratic issues leading to time 

loss. In the connection phase, however, some stakeholders also indicated that the actual deadlines 

stated in the national regulation are unrealistic in comparison to the amount of time that the process 

would actually require, for example in case an EIA is required. It should be underlined how research 

results for Lithuania outline the presence of complex procedures, but not of long lead times. The latter 

is not perceived as a barrier and thus not shown in Figure 3. 

Further causes that contribute to long lead times and delays have shown to be virtual saturation and the 

presence of unclear or non-homogenous procedures for grid connection. The former is described in 

detail on page 37. As regards the latter, a distinction should be made between unclear/non-

homogenous procedures and complex procedures, as previously described. The issue of complex 

procedures, in fact, relates exclusively to processes that could be improved, whereas the issue of 

unclear/non-homogeneous procedures relates to situations in which the actual process is not defined 

(totally or in part) or in case the process differ from grid operator to grid operator, which is  clearly a 
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worse situation for a RES-E producer. It should be also underlined that both issues ï complex 

procedures and unclear procedures ï may co-exist in the same Member State, such as in the case of 

Hungary. 

These aspects are summarised in the scheme below. 

Graph 1: Main reasons in the EU 27 for the issue ά[ƻƴƎ ƭŜŀŘ ǘƛƳŜǎ κ ŘŜƭŀȅǎέΦ Source: RES Integration Project 

Possible solutions, based on evidence in EU Member States 

Clearly, solutions to this issue are very much tied to the national environment. Procedures for grid 

connection and their management are ultimately a national matter, thus the solution would largely 

depend on what factors make the connection procedure complex or inefficient.  

In some cases, the barrier could be mitigated by a thorough analysis of existing processes in order to 

identify and improve existing inefficiencies. Another solution would be to introduce legally defined 

deadlines until when the grid connection process is ready. However, experiences from other Member 

States have shown that this solution should be treated with great caution. Quite often, deadlines are too 

long, not legally binding or cannot be enforced because of loopholes such as useless actions that 

extend the deadlines. For this reason, it would be wise to also add qualitative criteria, for instance that 

the installation shall be connected to the grid ñwithout delayò or ñpromptlyò. Such a feature has been 

recently introduced in the German system. 

Moreover, the government (of the Member States where this issue was identified) should carefully 

scrutinise the existing administrative procedures in order to identify measures for improvements. 

Solutions that might be taken into account are the reduction of load for public administration by 

outsourcing particular tasks to private experts and the simplification of permission procedures through 

harmonisation of processes. Another solution would be the introduction of the so called one-stop-

shopping, thus assigning one central agency the task of coordinating the authorisation procedures, 

thereby providing assistance to the applicants. This idea has been proposed already by previous studies 

and policy papers. However, the importance of this indicator as such should not be overstated. In some 

countries, the permitting procedures can be very lean even though several administrations must be 

involved. On the other hand, in other countries a single authorisation procedure exists in theory; 
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however, de facto, the central agency must obtain authorisations from up to 50 (!) administrative 

bodies, thereby foiling the original plan (AEON 2010). In fact, it seems more important that the 

number of authorities involved is limited to a reasonable amount and that all authorities are 

responsive, no matter whether they are addressed by a public agency or by a private person. 

A recent study by the consulting company Roland Berger also addressed this problem and provided a 

series of recommendations to be enacted both on national and on European level. The study starts 

from recognising the frequency in delays in projects given priority status under the Trans-European 

Energy Networks (TEN-E) guidelines. Results presented in the study further indicate strong 

opposition to projects from stakeholders and complex national permitting procedures as the main 

reasons for such delays (Roland Berger 2011 a).  

Whereas our research also indicated complex national procedures as a cause for long lead times / 

delays, stakeholder opposition has not been signalled by interviewed stakeholders as an equally 

relevant issue. It is beyond the scope of this report to carry out a full comparison between the results 

and recommendations provided in the present report and in the Roland Berger study. The results of 

both are here reported in parallel to provide the reader with a more comprehensive perspective on the 

matter. For further details, referral is done to the final report of the Roland Berger study, available on 

the website of the European Commission. 

The Roland Berger report indicates that there is room for improvement in terms of permitting 

procedures in five areas: 

1. Improve Transparency and Manageability  

2. Empower Authorities 

3. Optimise Permitting Procedures 

4. Improve Project Developers' Planning and Involvement in Permitting Procedures 

5. Improve Communication and Mitigate Public Opposition 

For each one of the above areas, a number of measures at national and European level have been 

provided.  

In the opinion of the authors, the measures provided by Roland Berger in their study may well respond 

to the current EU needs for improvement. Priority, in our opinion, should be given to interventions in 

Area 3 ï ñOptimise Permitting Proceduresò ï and subsequently in Area 4 ï ñImprove Project 

Developers' Planning and Involvement in Permitting Proceduresò. The Roland Berger study provides 

recommendations for both areas; most of them are provided for the national level. We agree with this 

perspective, given that procedure and stakeholder engagement are ultimately a national matter and 

should therefore be dealt within the national borders. As regards the measures proposed, though we 

agree with them in general terms, we find that their application could not be a standard one for all 

affected Member States. Each Member State has unique characteristics, and whereas a solution might 

very well work in one country, it may not work in another one.  

Finally, we do not see the benefits of applying Measure 14 proposed by the Roland Berger study, 

which calls for limiting legal recourse to a single level of jurisdiction. As already pointed out in the 

Non-Cost Barriers Study, such procedure would embody the risk that the expansion of RES in general 
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could lose its reputation. Moreover, protest groups may find other means to express their hostility 

towards infrastructure activities (demonstration, sit-ins, etc.), which can also reduce perspectives and 

legal securities of the infrastructure development (AEON 2010). The Roland Berger report indicates 

that ñas the decision taken by the single level of jurisdiction is final, the responsible court should be as 

high as possibleò. If implemented, in our opinion, this may have the risk of occupying higher court 

levels with such proceedings whereas proceedings of higher importance and of different kind may not 

find sufficient capacity in court. This would impact even more countries where the lengthiness of legal 

proceedings is also indicated as a barrier: in case there were only a single level of jurisdiction for 

permitting-related procedures, and that would be a higher court level, there could be a risk of overload 

in that court level. This would further expand the time needed for a proceeding and have a negative 

impact on process that would have a higher importance in relative terms. 

 

Lack of grid capacity / different pace of grid and RES-E development   

Mechanism of issue 

This issue refers to the impossibility to connect to the grid because the grid infrastructure is 

insufficient to allow connection of new plants. Quite often, this is not a permanent but a temporal 

problem. In these cases, the growth rate of RES-E is higher than the grid infrastructure rate of 

development or reinforcement. As a consequence, deployment and integration of RES-E is slowed 

down.  

Presence and severity in different countries 

This issue is spread over the majority of the EU Member States. It has been reported in Belgium, 

Bulgaria, Estonia, Finland, France, Germany, Great Britain, Greece, Hungary, Ireland, Italy, 

Lithuania, Malta, the Netherlands, Poland, Romania and Spain. Thus, the issue is equally common 

among both new and old Member States. In two-thirds of the countries where this issue has been 

reported, the overall situation for grid connection was ranked as being negative and stakeholders 

described it as a serious problem that is causing also other barriers. Thus, lacking grid capacity has to 

be considered as a serious barrier.   

The map below provides a graphical overview of the Member States in which this issue has been 

detected. 
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Figure 4: Geographic presence of the issue ά[ŀŎƪ ƻŦ grid capacity / different pace of grid and RES-9 ŘŜǾŜƭƻǇƳŜƴǘέ ƛƴ ǘƘŜ 
EU 27. Green indicates that the issue was not reported, red indicates that the issue was reported in the Member State. 

¢Ƙƛǎ ƳŀǇ ǎƘƻǳƭŘ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share implies the 
existence of more problems and the availability of more information. Source: RES Integration Project 

Causes and interconnection to other issues 

The main causes for both permanent and temporal lack of grid capacities are complex or inefficient 

procedures. Moreover, insufficient planning is another factor when the development of the grid cannot 

keep pace with RES-E development. An insufficient adjustment of the grid planning process to the 

growth of RES-E is also a strong indicator that the legal framework has not been sufficiently adapted 

to the transition of the energy system.  

These aspects are summarised in the scheme below. 
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Graph 2: Main reasons in the EU 27 for the issue ά[ŀŎƪ ƻŦ ƎǊƛŘ ŎŀǇŀŎƛǘȅ κ ŘƛŦŦŜǊŜƴǘ ǇŀŎŜ ƻŦ ƎǊƛŘ ŀƴŘ w9{-9 ŘŜǾŜƭƻǇƳŜƴǘέΦ 
Source: RES Integration Project 

Possible solutions, based on evidence in EU Member States 

Clearly, direct action on the causes of this issue, such as the ones outlined here, would give a 

contribution to overcoming this barrier. The different pace of grid and RES-E development could be 

best mitigated by coordinating these processes in a better way. The current approach of coordinating 

these processes is the development of the TYNDP
9
 by ENTSO-E. The initiative has the potential to 

substantially decrease the effect of lack of planning in the above mentioned issue and should be 

therefore thoroughly considered and supported at national level.  

Moreover, for such coordination it seems inevitable to have a proper set of data that allows for 

comprehension and anticipation of RES-E development. The current process of data gathering is today 

already to a substantial extent carried out through the Statistical Database of ENTSO-E and the 

NREAPs containing the target definition of Member States for RES-E development. Still, an 

improvement on the procedure of data collection and exchange of information, especially as regards 

expected deployment of installations might help to further mitigate the discussed issues. It might be 

considered to implement such databases or to increase the links between existing ones that already 

provide such information. Member States should create publically accessible registries of RES-E 

plants, their capacities and the amount of electricity generated. This data is today already recorded for 

calculating the remuneration of Feed-in Tariffs, Premium systems or evaluating the amount of green 

certificate in a quota system. It is only necessary to centrally gather and compile it.  

To reduce uncertainties on long term development of the power system and thus enable grid planning, 

Member States should further set of ambitious long term (2030-2050) RES-E targets at European and 

national level including, if appropriate, broad guidelines for the general planning of the power system, 

e.g. about the localisation and identification of different types of generation and storage sources at 

regional level. For that, Member States should initiate processes to define RES-E targets that at least 

meet long-term deployment EU targets (2030-2050). Moreover, they should develop broad guidelines 

for the development of the power system in view of accommodating increasing shares of RES-E. 

These guidelines could include minimal levels of planned capacities of different RES-E sources in 

specific regions, as a mean of reducing uncertainties in grid planning.  

Installed capacity data, production data, and long-term targets can be used for planning of transmission 

(national and European) and distribution grids as it is happening today already to a great extent. Grid 

planning should be committing and credible enough to facilitate investments on generation and storage 

facilities relying on grid expansion, but also flexible enough to keep the risk of stranded grid 

investments at a minimum. 

As regards complex or inefficient procedures, possibilities of intervention are outlined from page 29 

onwards. With respect to partial or total lack of planning, interventions first and foremost in terms of 

increased communication and sharing of information among stakeholders may contribute to improve 

this situation. 

                                                 
9
 The ten-year network development plan is a Community-wide non-binding plan developed by ENTSO-E with the objective to ensure 

greater transparency regarding the entire electricity transmission network in the Community and to support the decision making process at 

regional and European level (ENTSO-E 2010).  
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Lack of communication, conflicts and weak position of plant operator 

Mechanism of issue 

The research at national level has shown that communication problems and conflicts between grid 

operators and plant operators aggravated the grid connection process. Such conflicts had a negative 

impact on the connection process of the RES-E plant because they reduced flow of information and 

delayed the overall process. In this context, it also turned out that legal regulation helped only to some 

extent. RES-E developers hesitated to rely on judicial means and rarely went to court in case of 

conflicts with grid operators. The lack of trust in judicial procedures becomes apparent in the case of 

the obligation of the grid operator to reinforce the grid. In several countries, the grid operator is 

obliged by law to reinforce the network infrastructure if this is necessary to connect a plant that is 

requesting access to the infrastructure. If this obligation is in place and the grid operator does not 

comply, usually the plant operator is entitled to legally enforce its right to connection by going to 

court. In practice however, plant RES-E developers abstain from this option because of possible 

negative consequences. In conclusion, it appears that in quite a few Member States the communication 

between plant operators and grid operators is not very good and the obvious mean to resolve disputes 

ï judicial procedures ï are not very useful. It should be considered, in this context, that this is perhaps 

even more an issue for DSOs than TSOs since TSOs may be more impartial after the unbundling 

process has taken place. 

Presence and severity in different countries 

The weak position of plant operators has been described as an issue in ten Member States (Austria, 

Belgium, Bulgaria, Czech Republic, Estonia, Germany, Greece, Hungary, Poland, Romania)  making 

it one of the top four issues. Communication problems were reported in eight Member States (Austria, 

Estonia, Finland, Germany, Hungary, Latvia, Romania and Spain). Both issues occur in nascent and 

mature markets.   

The map below provides a graphical overview of the Member States in which this issue has been 

detected. 
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Figure 5: Geographic presence of the issue ά[ŀŎƪ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴΣ ŎƻƴŦƭƛŎǘǎ ŀƴŘ ǿŜŀƪƴŜǎǎ ƻŦ ƧǳŘƛŎƛŀƭ ǎȅǎǘŜƳέ ƛƴ ǘƘŜ 9¦ 
27. Green indicates that the issue was not reported, red indicates that the issue was reported in the Member State. This 
ƳŀǇ ǎƘƻǳƭŘ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share implies the existence 
of more problems and the availability of more information. Source: RES Integration Project 

Causes and interconnection to other issues 

According to the results, there is apparently a link between lack of communication and conflicts 

between stakeholders.  

The main reasons for conflicts between RES-E plant developers and grid operators are:  

¶ Lack of experience on the side of the RES-E developer and/ or grid operator;  

¶ Lack of understanding of the situation and the processes of the counterpart also because of 

lacking communication;  

¶ Disadvantages that grid operators have to suffer when RES-E plants are connected to the grid. 

This is in particular true in cases of DSOs that are still acting as utilities and regard RES-E 

plant operators as competitors or in case grid operators have to bear the costs for the 

reinforcement of the grid without having the opportunity to pass the costs for the development 

to their customers;  

¶ Lack of resources (in terms of staff and technology) for the communication with RES-E 

developers on the side of grid operators as these costs are not sufficiently reimbursed;  

¶ Lack of trust between plant operators and grid operators due to conflicts in the past. 
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These aspects are summarised in the scheme below. 

 

Graph 3: Main reasons in the EU 27 for the issue ά[ŀŎƪ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴέΦ Source: RES Integration Project 

Furthermore, causes have been detected for the weak position of plant operators leading to a 

reservation towards legal proceedings: 

¶ Long duration of processes. In many countries, judicial processes are taking too long. This is 

especially important when the national support scheme offers only small time-slots for 

investments;   

¶ Strong position of the grid operator. Very often, plant developers pointed out that, due to the 

strong position of the grid operator as natural monopolist, legal proceedings were considered 

too risky as legal actions could harm the long-term relationship;  

¶ Lack of trust in legal system. In some cases, plant operators did not trust that they could 

actually receive support from the judicial system. Stakeholders thought that the technical 

details were too complex and the court would not understand the technical subject in depth to 

give an appropriate judgment. 

In particular the last point shows that also in this case, the issue is connected to the fact that the current 

legal framework does not sufficiently react to the ongoing transition of the electricity system. In some 

of the Member States where the barriers have been identified it appears that legal conflict mechanisms 

are not sufficiently coping with the fact that the number of actors with conflicting interests during the 

grid connection process has increased.  
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These aspects are summarised in the scheme below. 

 

Graph 4: Main reasons in the EU 27 for the issue άwŜǎŜǊǾŀǘƛƻƴ ƻŦ w9{-9 ǇǊƻŘǳŎŜǊǎ ǘƻǿŀǊŘǎ ƭŜƎŀƭ ǇǊƻŎŜŜŘƛƴƎǎέΦ Source: 
RES Integration Project 

Possible solutions, based on evidence in EU Member States 

Due to the complexity of the matter, it is obvious that there is no simple solution to this barrier. 

Regarding the complexity of the judicial system, the following steps should be considered:  

In order to increase RES-E experience in judicial bodies, specific training to legal personal may be 

helpful. Legal and technical knowledge should be concentrated and centralised in order to further 

boost the increase of experience. For this, it might help to set up an impartial body that is specialized 

in legal and technical questions in this matter. As an example, this has been done in Germany with the 

establishment of the Clearinghouse EEG (ñEEG Clearingstelleò). This body provides out-of-court 

decisions on legal questions. The decisions are not legally binding but discuss the relevant questions in 

depth. Another solution would be to give jurisdiction for all cases related to grid connection to one 

body. This approach has been followed in Finland. There, the jurisdiction for cases related to 

connection and development of the grid generally lies with the Energy Market Authority. This 

solution, however, can only work if that central body has sufficient resources to cope with all cases. If 

this is not ensured, there is the risk that the bottleneck of a blocked central body will slow down the 

complete system. In case of smaller markets it could be even considered to exchange information on 

judicial cases. If one of the markets is more mature than others (for example the Danish market 

towards the Swedish of the Finnish, respectively), it could be worthwhile to exchange experiences and 

data.   

The strong position of the grid operator could be mitigated by conferring the right to file an action to 

an institution. This institution should be less dependent from the grid operator and have the function to 

improve the legal framework in the long-run ï for example a RES association. The RES association 

could take legal action on behalf of the plant developer if the questions discussed in this case were 

relevant for the RES-E industry in general. Such a solution would significantly enhance the position of 

the plant developer. On the other hand, it would entail a significant change of the existing legal system 

and should be therefore considered with great caution. Moreover, this solution would not help making 

judicial procedures quicker. The experience of the last years has shown that only a fundamental 
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change of the procedural system backed-up by huge investments in human resources could make legal 

processes more efficient. With hindsight to the ongoing austerity policy, this option does not seem 

very feasible. Moreover, very often court decision can solve merely the concrete case and not the 

causal conflict. Therefore it does not seem wise to encourage more legal actions but to look for other 

alternatives.  

For these reasons it might be better to focus on the underlying conflict that finally leads to the legal 

conflict. If the RES-E plant operators and grid operators have no intention of actually harming their 

counterpart it may help to improve the framework of the work-relationship between the two parties 

Thus, priority should be given to measures which aim to improve the communication between grid 

operators and plant operators and ensure that experience of good cooperation will be disseminated on 

both sides. One way to achieve this goal would be to establish a regular platform of communication 

between plant operators and grid operators. To give an example, a first step into this direction has been 

taken in Germany with the establishment of the so called Forum Netzintegration. Stakeholders from 

the energy sector are meeting on a regular basis in order to identify main barriers for the development 

of the grid and to find and formulate possible solutions. At the end of the process, the Forum 

Netzintegration published the Plan N, which formulates the main findings of that discussion (DUH 

2010). In this process an exchange of ideas and perspectives is taking place that helps to improve the 

relationship between plant operators and grid operators in general. Another example could be the 

Electricity Network Strategy Group in Great Britain, fulfilling a similar purpose. It helps to choose 

two representatives in each group to collaborate on a continuous base, setting a direct link to discuss 

problems as soon as they come up. Such a close co-operation between grid operators and RES industry 

would mean that both groups had to provide additional funding for the necessary resources in terms of 

people and organisation. These investments, on the other hand, would make sure that the process 

would be organized in an effective and efficient way.  

This approach will certainly not solve all conflicts between different parties, bearing in mind that 

conflicts are often simply originated by contradicting interests. Still, this approach may prevent 

unnecessary conflicts that are caused by lack of trust and communication. In these cases, cooperative 

actions will help parties to find solutions that serve their common interests.  

 

Virtual saturation and speculation 

Mechanism of issue 

Virtual saturation refers to a situation in which a portion of the grid could theoretically allow 

connection of some power plants but cannot practically proceed because its whole capacity is reserved 

by plants that are not yet connected. Usually, grid capacity is reserved before the plant is built, and this 

may lead to a situation in which some projects in development take up all the available capacity, thus 

making it impossible for other operators to request connection for other projects that they may want to 

develop, as no more capacity can be allocated.    

Speculation usually occurs in connection with virtual saturation. In this context, it refers to the practice 

of reserving all available capacity on the grid in order to subsequently sell the reserved capacity to 

other producers who may need it. This practice usually is able to take up all available capacity and 
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thus to create barriers for new plants in the connection phase. One applied solution is the introduction 

of a capacity reservation fee, which however has also the effect of moving the stranded asset risk from 

the grid operator to the plant operator.  

Presence and severity in different countries 

Virtual saturation has been reported in 9 Member States: Bulgaria, Czech Republic, Estonia, Finland, 

Hungary, Italy, Latvia, Romania and Slovakia. Such a large amount of affected countries makes 

virtual saturation to one of the major common issues in the EU. The countries, in which virtual 

saturation has been reported, are difficult to categorize. It seems slightly more common in new 

Member States, but it was also reported in ñoldò Member States such as Finland, or Italy. Often, it 

seems to appear in Member States in which an attractive support scheme has lead to a strong growth of 

RES, such as in Bulgaria, Czech Republic, and Italy.  

In most of these countries, the effect of virtual saturation has been described as being crucial for 

deployment and integration of RES-E technologies (in particular wind power and PV). In this regard, 

it is somewhat surprising that virtual saturation has not been discussed or identified as a systemic 

problem in earlier reports. Virtual saturation leads to a number of disadvantages for both plant 

operators and grid operators: the grid operator, whose priority is to ensure grid stability, is forced to 

refuse other projects as a consequence of this situation. Moreover, speculative behaviour has also 

harmed the reputation of wind power and has resulted in problems at political level when such 

behaviour was used as an argument to cut support schemes. What is maybe even more severe in the 

long-run is the fact that virtual saturation may prevent grid operators from developing the grid 

appropriately. As it is unclear what projects will be realized, the grid operator is unable to assess what 

grid developments will be necessary. It is therefore hindered in setting up a master grid development 

plan that takes RES-E growth accurately into account.  
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Figure 6: Geographic presence of the issue ά±ƛǊǘǳŀƭ ǎŀǘǳǊŀǘƛƻƴέ ƛƴ ǘƘŜ 9¦ нтΦ DǊŜŜƴ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ issue was not 

reported, red indicates that the issue was reported in the Member State. This map should be read in connection to the 
ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share implies the existence of more problems and the availability of  

more information. Source: RES Integration Project 

Causes and interconnection to other issues 

The causes for virtual saturation are in many countries quite similar. They are very often closely 

connected to the presence of speculation, i.e. the practice of reserving all available capacity on the grid 

in order to subsequently sell the reserved capacity to other producers who may need it, as outlined 

above. Speculation has been named in the context of virtual grid saturation in eight out of nine cases 

when virtual saturation was considered as a problem. Another close relationship exists to the lack of 

grid capacity. The need for grid reservation becomes only apparent when there is a concrete risk that 

the existing grid load is not sufficient. On the other side of the coin, it is also the lack of grid capacity 

that actually makes speculative behaviour attractive, as this requires a scarce good. Since virtual 

saturation impedes the development of the grid it appears that lack of grid capacity, virtual saturation 

and speculative behaviour are negatively mutually dependant ï a vicious circle.  

Other important causes for virtual saturation and speculative behaviour are flawed rules regulating the 

connection to the grid for RES-E systems. In some countries, it seemed that it was too easy to get grid 

capacities reserved. One could argue that the grid connection process is not adapted to many different 

applicants that are competing for grid connection. From this perspective, virtual saturation is an 

indicator: grid processes have to be changed in order to better steer the transition from an energy 
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system dominated by big centralised generators to a system in which many small applicants are pre-

dominant. 

These aspects are summarised in the scheme below: 

 

Graph 5: Main reasons in the EU 27 for the issue ά±ƛǊǘǳŀƭ ǎŀǘǳǊŀǘƛƻƴέΦ Source: RES Integration Project 

Possible solutions, based on evidence in EU Member States 

Member States are currently following two different approaches to mitigate virtual saturation. One 

solution is to introduce for the grid connection process a set of intermediate steps, each of them ending 

with a realistic and appropriate milestone that the project developer has to reach within a certain 

period of time (e.g. first step submission of building permissions, second step financial guarantees and 

so on until the grid connection process is completed). After achieving the first steps, the project 

developer may reserve a certain amount of capacity for a defined period of time. If a project developer 

fails to reach the next milestone in the given time, the reservation expires and the developer has to 

restart with the first step. However, in case the project developer is not responsible for the delay, for 

example when waiting for administrative decisions, the deadlines for fulfilling the milestones should 

be extended. The restructuring of the process would prevent projects from being idle and would thus 

support a quick implementation of projects. The suggested process would provide grid operators with 

a clearer understanding of which projects will be commissioned and when they will be ready. Such 

knowledge would help them to assess how much capacity will be connected in a conceivable period of 

time and to accommodate the own planning. As a consequence, the process would be less stressful for 

grid and plant operators. However, such a deep planning would require more communication and 

coordination between all actors. Moreover, a more sophisticated connection process could become a 

challenge for less experienced RES installers. Thus, this may provide some difficulties. The described 

approach has been applied among others in France and to some extent in Estonia and Germany.  

Another solution might be to introduce a reservation fee to be made by the plant developer when 

applying for the connection permit. The distinctive feature of the payments is that developers have to 

pay in advance to the connection process and that thus the stranded asset risk is moved from grid 

operators to plant operators.  

The introduction of a reservation fee has two major advantages: First, the costs will entail a financial 

risk, considering that the investment will be futile if the reserved capacity cannot be sold in due time. 

As a consequence, speculative behaviour will become more risky and thus less attractive. Secondly, 

the recipient of the reservation ï usually the State or the grid operator ï could use the fee as an 

additional resource for grid development. The main drawback of these payments is that project 
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developers would have additional expenses before the investment would pay off. Furthermore, the 

increased risk caused by additional costs at the beginning of the project can lead to higher capital costs 

and thus higher the overall costs of the RES project. The balancing of these costs can make additional 

funding necessary, for example in terms of higher FIT rates. Thus, the costs for the general public 

could increase as the costs for support schemes are directly or indirectly borne by tax payers or final 

consumers. Moreover, higher payments in advance can be made (supported) by large companies that 

can afford high investments and do not need to receive a quick return of their investments. As a 

consequence, reservation fees can be an advantage to actors with high financial resources and can pose 

a barrier to smaller actors at the market, resulting in a market concentration at a very early stage. The 

introduction of reservation fees has taken place among others in Bulgaria and Poland, and is currently 

discussed in Czech Republic. 

Apart from which solution will be chosen, it should be also discussed whether these solutions should 

be applied only to new projects or also to existing projects that are currently blocking the grid and 

causing virtual saturation. The application of the new rules would interfere with the legal principle that 

measures should not have retroactive effect. On the other hand, if virtual saturation is currently taking 

place, it might be wise to take this option into account. In any case, this approach should only be 

considered if supported by the national RES industry.  

 

Non-shallow costs 

Mechanism of issue 

This issue refers to the approach used for sharing costs of grid connection among producers and grid 

operators. Two main cost regimes are possible: deep costs and shallow costs. In a deep-cost approach, 

a plant developer requesting connection has to bears several grid infrastructure related costs (grid 

connection, reinforcement, and extension). In a shallow cost approach, in turn, the plant operator bears 

only the grid connection cost, but not the costs of reinforcement and extension. This issue refers to any 

situation in which the cost regime is not purely shallow. It means that there is either a deep cost 

approach in place, a hybrid cost regime or even a strong tendency towards a deep cost approach (for 

instance in areas where the needed connection line is extremely long and burdensome for the 

producer). Some causes have been identified. However, no major pattern emerges and this issue seems 

to be often a cause for other ones. 

In general, the deep cost approach creates higher costs and risks for the RES plant operator, and is 

therefore considered an issue to RES deployment. Additionally, due to the complexity of the power 

grids and to the need of taking into account scenarios on future demand and generation, it is often not 

possible to objectively and exactly define which grid reinforcements are necessary by the addition of 

one specific plant. Hence, the deep cost approach tends to give the grid operator discretionary power, 

which can lead to controversial situations and possibly abuses. Even if the unbundling process is 

formally completed, some informal practices or behaviours of the old model may still be in place.  

This issue is mostly relevant in the connection phase. 
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Presence and severity in different countries 

In this section, all countries that do not have a purely shallow cost approach are reported. This 

includes hybrid systems, i.e. systems in which the producer has to pay for the connection and for part 

of the reinforcement works, as well as shallow-cost systems that show a tendency towards deep costs, 

as it is the case in France, where installation operators have to pay all transformers in the voltage level 

to which they connect, as well as all elements created in the higher tension level; which includes grid 

connection costs and required grid extension costs.  

This issue has been reported in the following nine countries: Austria, Estonia, France, Great Britain, 

Latvia, Lithuania, Luxembourg, Slovenia and Spain. Five of these countries (Estonia, Spain, 

Lithuania, Latvia, and Slovenia) offer negative conditions for RES-E integration in the connection 

phase, the remaining four offer neutral conditions. 

 

Figure 7: Geographic presence of the issue άbƻƴ-ǎƘŀƭƭƻǿ Ŏƻǎǘǎέ ƛƴ ǘƘŜ 9¦ нтΦ DǊŜŜƴ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ issue was not 
reported, red indicates that the issue was reported in the Member State. This map should be read in connection to the 
ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share implies the existence of more problems and the availability of  

more information. Source: RES Integration Project 

Causes and interconnection to other issues 

Few direct causes for this issue have been reported, meaning that in order to solve this problem, a 

targeted action is needed. It could be argued, actually, that in case such a non-shallow cost regime is in 

place, this should be somehow regulated by law. Hence, improving the legal framework could 
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contribute to ease this issue. There are some cases in which causes for this issue appear. These are 

only a handful, however, it is interesting to notice that such causes seem to relate to the legal area. 

Legal unclarity / legal weakness is in fact a cause for non-shallow costs in two countries, whereas 

insufficient application of existing laws was a cause for non-shallow costs reported in one country and 

limited access to information was also reported in another country. 

Possible solutions, based on evidence in EU Member States 

The distribution of costs is one of the key barriers for the deployment and for the integration of RES. 

For that reason, the rules regulating the distribution of costs should be scrutinized and possibly 

refined. It would go above the scope of this study to present a detailed solution that takes all national 

specifications for all countries into account. In fact, such solution could be organized as a process by 

the responsible ministry or the national regulator. The process leader would have the task to initiate a 

dialogue with all national stakeholders. The involved stakeholders should identify and discuss options 

on how to clarify and probably set rules on the distribution of costs. Future changes of energy 

generation capacities and subsequent need for grid development should be taken into account, as well 

as the advantages and risks of shallow and deep cost approaches for deployment and integration. It 

might be also worthwhile to tie this discussion to ongoing initiatives at the European level, such as the 

High Level Group responsible for development of the Baltic Energy Market Interconnection Plan. 

This may be done through existing fora or through direct contact with such initiatives. 



RES Integration ï Final Report 

 
 

48 

  



RES Integration ï Final Report 

 
 

49 

 

Grid Operation 

Once RES-E producers have been connected to the grid, the produced electricity must get access to the 

grid as a precondition for selling electricity. An important element of any support scheme for RES is 

to ensure that RES installations have access to the grid; either through priority access linked to a 

purchase obligation or guaranteed network access. Ensuring network access is first of all an obligation 

on the grid operator. However, there are also a number of obligations (ancillary services) on the 

generators to make their operation more compatible with the grid, which become more relevant once 

the share of RES increases. As outlined in further detail in the paragraph below, grid operation is still a 

minor issue in several Member States, but it is expected to rapidly grow in importance with the 

expected increase in the share of RES-E. These aspects are however more related to grid development 

and are thus considered in the barriers outlined in that section. 

The analysis of the barriers to RES-E integration in the operation phase were based on a set of criteria 

drawn from Article 16(2), (7) of Directive 2009/28/EC, aiming to verify the level of compliance with 

the Directive and the issues blocking such compliance, if there were any. The chosen criteria were: 

¶ Presence of purchase obligation or dispatching priority; 

¶ Grid access regime; 

¶ Obligations of the RES producer to operate in line with network requirements; 

¶ Curtailment management. 

For further detail on these criteria, please refer to the research template in Annex IV on page 199. 

Overview on national ratings and main issues 

The operation phase seems to provide a fairly favourable environment to the integration of RES-E, 

considering that our research identified a setting for integration that was positive in 12 countries, 

neutral in 12 and negative only in 3. It should be recalled, however, that several countries still show a 

very low share of RES-E operating on their grid. Only 6 countries in Europe have in fact more than 

5% of variable RES-E production over consumption. Considering this small share, RES-E operation 

on the grid can still be considered as a relatively minor topic, though it is expected to grow in 

importance in the coming years. On the other hand, it should also be signalled that countries with a 

much higher share of variable RES-E (e.g. Germany, Denmark or Portugal) do show positive 

conditions for grid operations, meaning that variable RES-E, even in large quantities, can be 

effectively managed on the grid.  

This map aims at providing an overview of the EU 27. Though it is based on the results of the research 

at national level, it is a great simplification of such results and it should be taken as such. The 

evaluations reported in the map only relate to the RES-E context (mainly to variable sources such as 

wind & PV), furthermore, no differentiation is provided in terms of grid levels or RES-E systems. The 

authors of this study concede that the evaluation is partially based on subjective assessments either by 

other stakeholders or by the authors themselves. This challenge has been addressed by resting the 

evaluation on a broad variety of different opinions, by taking more objective elements into account, 
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such as the compliance with the requirements of the NREAP template, and by conducting a total of 

three consultation rounds.  

 

Figure 8: Assessment of operation process in European Member States
10

. Source: RES Integration Project 

The graph below shows the variable (solar + wind) RES-E generation share over gross final electricity 

consumption in the different states in 2010 and in 2020. Several Member States showing positive 

conditions for RES-E integration in this phase have indeed a very low variable RES-E share at the 

present time. Considering the share that they are intended to have in 2020, it is not clear yet what 

problems could arise as variable RES-E start to play a relevant role in the grid.  

                                                 
10

 Though the map shows the Republic of Ireland and the United Kingdom, such assessments are referred to 

Ireland (all island) and Great Britain, i.e. Northern Ireland is given an assessment together with the Republic of 

Ireland in the context of the SEM market. For further details, please refer to the foreword on page 3. 
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Graph 6: Share of variable RES-E generation (solar + wind) over gross final electricity consumption in the EU 27 in 2010 

(first bar) and in 2020 (second bar). Colours indicate the assessment given in this phase and correspond to the colours 
provided in Figure 8.11 Source: NREAPs. 

An interesting aspect arisen from the study is the effect of a purchase obligation of RES-E. In the EU 

27, 10 Member States do not have a legally established purchase obligation for RES-E in place: 

Belgium, Denmark, Estonia, Finland, Great Britain, Ireland, Latvia, Netherlands, Romania, Sweden. 

Though one would expect a purchase obligation to ease conditions for operating on the grid for RES-E 

(for variable ones in particular) and therefore to help boosting their uptake, results show that this 

connection is not that strong. Comparing the above-listed Member States, it can be noticed that almost 

no correspondence is provided between the amounts of variable RES-E, the assessments of the 

conditions for RES-E operating on the grid and the presence of a purchase obligation. There are cases 

in which the presence of such obligation still yields a negative assessment and a low share (e.g. 

Slovakia), and there are also completely opposite cases (e.g. Denmark). Clearly, the situation in 

different countries is quite varied and other aspects may play very strong roles, however this is 

precisely the interesting point, i.e. the presence of a purchase obligation may still weigh heavily in 

terms of conditions for grid operation and RES-E uptake, however it should be considered in parallel 

with other factors affecting each Member Stateôs specificity. 

The issues identified in this phase show an important difference from the ones in grid connection and 

grid development: they are usually strongly linked and caused by national factors. Of course, all issues 

are linked to national factors; however, in grid connection and in grid development there is more 

evidence of common patterns emerging in different countries, i.e. several situations are common to 

different countries. This is not the case for grid operation, or in any case it is to a much lesser extent. 

Here, a large amount of issues seem to be tied to country-specific aspects, which do not appear in any 

other analysed Member State. A few common patterns emerged, nonetheless, mostly linked to grid 

                                                 
11

 In the graph, percentage values are provided for the United Kingdom and the Republic of Ireland, whereas 

assessments are provided for Ireland (all island) and Great Britain. For further details, please refer to the 

foreword on page 3. 
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curtailment issues. These are reported in the table below, ranked by number of countries and with an 

indication of their countries of occurrence. 

Issues related to Grid Operation 
Member States where this issue is 
present 

None / partial regulation of curtailment BE, EE, FI, HU, PL, PT, SI 
No compensation provided for curtailment / compensation 
difficult to apply BE, IT, MT, PL, PT 

Excessive curtailment BG, GR, ES, IT, MT 

More curtailment expected in the future CY, EE, GB, MT 

Table 6: Overview of grid operation issues in European Member States identified in the RES Integration study 

The perspective considered in the above table is mainly the European one, meaning that the listed 

barriers are mostly relevant at EU level, simply because common to a significant number of Member 

States. Such issues may not automatically be also the most pressing ones in the Member States. The 

table below provides a short listing of the main barriers identified in the EU 27. For further details on 

them, reference should be made to the chapter dedicated to this issue (p. 97), to Annex III (p. 189) and 

to the national reports. 

It should also be considered that the assessments provided in Figure 8 do not directly relate to the 

number of barriers identified in one Member State, but to their severity, as described in the national 

reports. The table below provides an indication of the most important barriers at national level. 

Member State Main barriers to integration in the grid operation phase 

Austria Ineffective purchase obligation 
System fee for large RES-E plants 

Belgium No proper regulation for congestion management (curtailment) yet, especially on 
regional level 

Bulgaria TSO does not comply with dispatching priority 
Curtailment regulation and procedure 

Cyprus No regulation for curtailment 
Isolated system 

Czech Republic Planned amendments could abolish the priority for RES and the purchase 
obligation 

Denmark No barriers detected 

Estonia No barriers detected 
Finland No barriers detected 

France Curtailment regulation and procedure 
Germany Grid curtailment 

Great Britain None for now, possible ones with the increase of RES-E 

Greece RES-Plants are sometimes cut off when new plants are connected to the grid 
Hungary Lack of reserve capacity 

Instability of priority access due to support scheme revision 

Ireland Challenges to apply the concept of priority dispatching under the Irish 
circumstances (40% RES-E target) 

Italy Frequency of curtailment in areas with large RES-E potential 

Latvia No barriers detected 
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Lithuania No barriers detected 

Luxembourg No barriers detected 
Malta Grid not connected to the EU grid 

Potential problems when wind farms/large PV projects come online 

Netherlands Mismatch in lead times of newly developed power versus corresponding grid 
reinforcement/expansion 

Poland Lack of investment security 
Lack of sufficient grid capacity 

Portugal Strict parameters of frequency and limited availability in the Distribution Network 
Romania None yet, possible with variable RES-E growth 

Slovakia Massive lowering of feed-in tariffs 
Slovenia None, given the low share of variable RES-E 

Spain No significant barriers detected 

Sweden No barriers detected 

Table 9: Main barriers identified in each Member State in the grid operation phase 

Grid curtailment and connected issues 

Mechanism of issue 

Grid curtailment, intended in general as the modulation of RES-E production due to grid issues, 

appears to be a quite substantial barrier in the grid operation phase. In this section, grid curtailment is 

not only considered per se, but it is presented together with all connected issues, such as a partial or 

total lack of legal coverage for curtailment or the lack of a compensation system in case of 

curtailment. Such issues are briefly described below. 

None / partial regulation of curtailment ï This barrier relates to a lack of legal coverage of grid 

curtailment. In some countries, this aspect may be completely missing from legal regulations, leaving 

a full juridical gap in the system ï in other countries, only some aspects may be covered or described 

in general, still leaving grey areas on the topic. 

No compensation provided for curtailment / compensation difficult to apply ï Usually, curtailed plants 

are, or should be, compensated for the electricity they cannot produce. In several countries 

compensation systems, based for example on estimates on missed production, are present. In some of 

the analysed countries, such systems are not in place, providing a higher risk for plant operators in 

case of curtailment. In other cases, a compensation system may be in place, however its application 

may be difficult and constitute a barrier. This could be the case, for example, if the models used to 

estimate missed production are controversial or if the integration with the support scheme in place is 

not complete (e.g. compensation only for missed production but not for missed certificates in a quota 

system). 

More curtailment expected in the future ï this issue relates to a situation in which the amount of RES-

E electricity is expected to increase without a sufficient increase of grid capacity or interconnection. 

This issue may be apparently related to development of the grid, however it relates to a situation 

foreseen in a short-to-medium term, i.e. a lapse of time too short to be considered in the development 

plans. It is likely that this issue would automatically be solved with grid expansion as indicated in 

development plans, however it is possible that some time with higher curtailment is expected before 

the developments indicated in the plans take place. 
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Excessive curtailment ï Presence of grid curtailment is common to different countries, however only 4 

of them strongly underlined it during the country analysis. This does not necessarily mean that grid 

curtailment in these countries is more frequent than in other ones, but only that this aspect particularly 

emerged in these countries throughout the research. 

Research undertaken at Member State level has indicated that curtailment itself may not always be an 

issue. Though present in several countries, its mere existence has not always been indicated as a strong 

barrier to RES-E integration. Although this may sound surprising, it may be argued that connected 

factors apart from the presence of curtailment (e.g. no regulation of curtailment, no compensation for 

curtailment) may pose even stronger obstacles. This is the case, for example of a total or partial lack of 

regulation, which may affect producers very strongly as it gives total freedom of behaviour to grid 

operators. Another example may be the lack of compensation provided for curtailed plants. This latter 

may be referred to the actual missed hours of production or to problems in fully applying 

compensation, e.g. obtaining certificates in the context of a quota support scheme (the case of Italy). 

Either way, this could also impact very heavily on producers. 

In terms of operation, the lack of sufficient grid capacity may be strongly connected to curtailment. 

Simply put: if the available grid capacity is insufficient with respect to the connected plants, then these 

plants will be at a higher risk of suffering curtailment. The lack of interconnection creates the same 

kind of barrier as lack of grid capacity when considering an isolated system. A lack of interconnection 

to other grid systems or to lines with higher capacities may in fact cause problems if too much 

electricity is fed into the grid and not enough can be transferred or sold to other systems, making once 

again the option of curtailment necessary. 

Presence and severity in different countries 

Issues related to grid curtailment have been identified in the following countries:  
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Figure 9: Geographic presence of the issue άDǊƛŘ ŎǳǊǘŀƛƭƳŜƴǘ ŀƴŘ ŎƻƴƴŜŎǘŜŘ ƛǎǎǳŜǎέ ƛƴ ǘƘŜ 9¦ нтΦ DǊŜŜƴ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ 

issue was not reported, red indicates that the issue was reported in the Member State. This map should be read in 
ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share implies the existence of more problems and 
the availability of more information. Source: RES Integration Project 

Causes and interconnection to other issues 

This group of issues exhibits two important characteristics: 

¶ They all belong to the same area, and indicate in what parts of the system a barrier related to 

curtailment may appear; 

¶ In the very large majority of cases, they are caused by country-specific situations. 

Considering the above, it may be argued that though curtailment-related barriers are common across 

several EU Member States, their causes appear to be strongly linked to the national context and are 

thus very different in nature. 

Possible solutions, based on evidence in EU Member States 

Considering the above, providing a unified set of solutions, may not be fully possible, or advisable. 

There could be the risk, in fact, that by concentrating efforts on European level, certain country 

specificities may not be considered. Given the strong national ties of this issue to the national context, 

then, missing a reference to a national peculiarity could result in providing an inefficient solution, or a 

second-best one. For this reasons, the solutions provided in this section should be considered only as a 
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possible general set of interventions that should be enacted together with country-specific measures 

for maximum effectiveness.  

Nevertheless, the introduction of a general legal framework seems advisable for all Member State. 

Therefore, a clear legal framework covering the issue is deemed to be an essential starting point. This 

should provide unambiguous information on: 

¶ The procedure to be followed in case of curtailment; 

¶ The responsible bodies; 

¶ The priority for RES-E technologies; 

¶ The rights and duties of all affected stakeholders (producers, regulator, TSO/DSO, market 

operator); 

¶ The compensation system. 

Several Member States have been dealing with a large share of RES-E in the system for a few years 

now and this enabled them to build a stable and clear legal framework for curtailment. This may 

provide countries affected with a lack of regulation with specific, tested examples of laws and 

regulations they could import in their system and adapt to their national context. Clearly, the 

introduction of such regulation should be a gradual process, and extensive consultations should be 

carried out to ensure all interests are considered in the final version. Austria and Germany, among 

others, have developed advanced rules in this regard and may be taken as a reference for such process. 

A compensation system for grid curtailment should also be considered while drafting the legal 

framework. Ideally, given the fact that usually grid curtailment does not solely originate from RES-E 

producers, but also from other factors, such as the status of grid infrastructure, RES-E producers 

should not be held as the only responsible for its occurrence. In this case, a proper compensation 

system would provide them with a monetary amount, which should be as close as possible to the 

earnings they would have had if they had sold their electricity on the market. Establishing such a 

system is an extremely challenging task; however, it is a necessary step to ensure RES-E integration. 

In this context, the system put in place by Italy, together with its calculation methods for missed 

production, could be considered a benchmark. 

Furthermore, in some Member States curtailment may not be considered a barrier at the present time 

but would be expected to increase in the future. Whether curtailment is currently a barrier or is 

expected to be, the creation of balancing capacities, the expansion of the grid and its interconnections 

to other countries, as well as the establishment of forecast and compensation systems are all 

possibilities that should be considered and applied, when feasible, to mitigate curtailment.  

On the other hand, the general obligation expansion of the grid does not necessarily mean that the grid 

has to be developed until any curtailment is ruled out. In some cases, it may be economically 

reasonable to permit to a limited extend curtailment than to have high investments only to allow for 

the dispatch of an insignificant amount of RES-E capacities. Having said that, curtailment should be 

still the exception to the rule and has to be flanked, as above described, by a compensation 

mechanism. Nonetheless, even if the development of the grid seems unreasonable as it allows the 

dispatch of an insignificant amount of RES-E, it should be carefully examined whether the 
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development of the grid can lead to additional deployment of the RES-E capacities in that area, which 

could still justify the development of the grid.   
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Grid Development 

There is a wide consensus on the fact that a substantial development of the power grid is a key 

precondition for the integration of renewables in view of reaching the 2020 targets and of further 

growth afterwards. In many Member States, insufficiencies of the grid infrastructure are considered 

already now as a decisive barrier for the integration of renewable electricity generation. 

Of course, the issues of grid extension and reinforcement are partly related to the process of 

connection to the grid previously discussed. The physical connection of a RES-E generator to the grid 

is an independent process, which usually implies specific measures of ñgrid expansionò. This is 

discussed in the chapter on grid connection and is recalled here. Furthermore, connecting a new 

generation facility to a local grid that is already operating at its maximum capacity, leads unavoidably 

to limitations in grid access and/or to frequent curtailment situations. The previous chapter focused on 

how to deal with these issues within the existing infrastructure. 

The present chapter focuses on the regulatory framework for grid expansion, with measures that may 

be necessary to avoid the above-mentioned situations and to strategically prepare the grid for the 

integration of larger shares of renewable generation, at regional level, or at European level. 

The criteria used for this assessment were based on Article 16(1) of Directive 2009/28/EC. Some 

overlaps are present with grid connection as regards grid reinforcement to accommodate a new plant. 

The criteria used for this chapter are: 

¶ Regulatory framework for grid development; 

¶ Obligations, legal responsibilities of the grid operator in relation to the RES producer; 

¶ Regulatory instruments to encourage grid development; 

¶ Grid development studies and planned improvements; 

¶ Costs/ Rules governing sharing and bearing of costs. 

Further details are provided in the research template in Annex IV on page 199. 

Overview on national ratings and main issues 

As regards the development of the grid, the conditions for RES-E integration offered by different 

Member States tend to be quite unfavourable, considering that 9 countries offer negative conditions, 

15 neutral and 3 positive. 

This map aims at providing an overview of the EU 27. Though it is based on the results of the research 

at national level, it is a great simplification of such results and it should be taken as such. The 

evaluations reported in the map only relate to the RES-E context (mainly to variable sources such as 

wind & PV), furthermore, no differentiation is provided in terms of grid levels or RES-E systems. The 

authors of this study concede that the evaluation is partially based on subjective assessments either by 

other stakeholders or by the authors themselves. This challenge has been addressed by resting the 

evaluation on a broad variety of different opinions, by taking more objective elements into account, 

such as the compliance with the requirements of the NREAP template, and by conducting a total of 

three consultation rounds.  
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Figure 10: Assessment of development process in European Member States12. Source: RES Integration Project 

The issues identified in the development phase count up to a total of 15 categories, many of which 

show similarities and links to the ones identified in the connection phase. Some issues apply in fact in 

both cases, i.e. their presence yields a negative effect both in the connection and in the development 

phase. For sake of completion they are reported in both sections; however, in the opinion of the 

authors it is important to underline this link. Below, the 6 most important issues are listed, along with 

their analysis. One note as regards Germany, the choice of providing a neutral assessment of its 

conditions for RES-E integration in the grid development phase stems from the fact that though the 

lack of grid capacity is not a big issue at the moment, views on this point may differ at European level 

and it may become soon an issue. 

Issues related to Grid Development 
Member States where this issue 
is present 

RES-E not sufficiently considered in the development phase 
AT, CZ, EE, FI, GR, HU, LU, LV, 

NL, RO, SI 

Long lead times / delays   AT, CZ, DE, EE, ES, FI, FR, IT, SE 

                                                 
12

 Though the map shows the Republic of Ireland and the United Kingdom, such assessments are referred to 

Ireland (all island) and Great Britain, i.e. Northern Ireland is given an assessment together with the Republic of 

Ireland in the context of the SEM market. For further details, please refer to the foreword on page 3. 
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No obligation for the grid operator to reinforce the grid to 
accommodate a new plant AT, BE, BG, ES, GR, HU, IE, LV, PL 

Weak position of plant operator to demand grid reinforcement BG, CZ, DE, EE, GR, HU, PL, RO 

Complex or inefficient procedures AT, CZ, DE, EE, ES, FI, FR, IT 

Lack of incentives or regulatory instruments for the grid 
operator to reinforce the grid AT, BG, DE, EE, ES, FI, GB, SI, SK 

Table 10: Overview of grid development issues in European Member States identified in the RES Integration study 

The perspective considered in the above table is mainly the European one, meaning that the listed 

barriers are mostly relevant at EU level, simply because common to a significant number of Member 

States. Such issues, may not automatically be also the most pressing ones in the Member States. The 

table below provides a short listing of the main barriers identified in the EU 27. For further details on 

them, reference should be made to the chapter dedicated to such issues (p. 97), to Annex III (p. 189) 

and to the national reports. 

It should also be considered that the assessments provided in Figure 10 do not directly relate to the 

number of barriers identified in one Member State, but to their severity, as described in the national 

reports. The table below provides an indication of the most important barriers at national level. 

Member State Main barriers to integration in the grid development phase 

Austria Lack of incentives for Grid Operator 
NIMBY 
Long lasting procedures 

Belgium Distribution of costs, especially after the decision of the Constitutional Court in 
May 2011 

Bulgaria No grid development plan 
TSO fails to expand transmission grid 

Cyprus None, given the low share of RES-E 

Czech Republic Close linkage between TSO and dominant DSO 
Lack of incentives for Grid Operator 

Denmark Deadline for obtain permission for grid development not sufficiently specified 

Estonia Lack of incentives for Grid Operator 
Distribution of costs 

Finland Lack of regulatory instruments 
Speculative grid applications  
Lack of resources for regulator 

France No grid development plan 
Remaining time for grid development 
Incumbent position of main generator 
Limited power of regulator 

Germany Public opposition 
Complicated permission procedures 
Lacking financial incentives 

Great Britain Planning consent 
Issues connected to the charging regime 
Backup availability 

Greece Investors excluded from decision making process 



RES Integration ï Final Report 

 
 

62 

RES-Producer Rights are not clearly defined 

Hungary Lack of reserve capacity 
Ireland No right of RES producers to demand grid extension, if required for dispatching 

Italy Administrative barriers to grid development 
Latvia Lack of incentives for Grid Operator 

Distribution of costs 
Communication between stakeholders 

Lithuania Grid development as a strategic nationwide political issue ς RES do not constitute 
a goal 

Luxembourg Grid development studies are generally not published 

Malta Short-term planning 
Planning permits and financing 

Netherlands Time required for grid development 
RES are no specific objective for grid development 

Poland Complicated legislative procedure for the development 
Portugal Small stakeholder participation despite consultations. The RES-E producer bears 

the costs if an expansion is anticipated. 

Romania Public opposition 
Lack of funds 

Slovakia Lack of incentives for grid operator 
Distribution of costs 

Slovenia Planning every 2 years 
Spain Lack of proper incentives for DSOs and RES developers 

Remuneration of distribution level grid development costs 

Sweden Long lead time for permit/concession for transmission line 

Table 11: Main barriers identified in each Member State in the grid development phase 

 

RES-E not sufficiently considered in development plans 

Mechanism of issue 

In order to adapt a grid to a larger share of RES-E generation, certain interventions must be carried 

out. Without specific attention to this aspect there could be a risk of misalignment between the gridôs 

structure and the generation mix in the country. Reasons for this may be different, however the results 

remain the same. This issue does not comprise a low level of inclusion of RES-E stakeholders in the 

development phase, as this aspect has been considered separately in the analysis. 

This issue is reported to be relevant particularly in the development phase. The EU 2020 goals set a 

certain share of RES over consumption to be reached in each Member State. Planning is of course key 

to this aim, and considering the long lead times that may occur in several countries, RES-E should be 

included in grid development plans with at least a 10-year horizon.  

This, however, has been reported as not always being the case. It appears, in fact, that in 11 of the 27 

Member States, RES-E are not taken into consideration to a sufficient extent when planning the grid. 

At present, this may not be considered as a barrier; however, it has a very strong potential of blocking 

access to the grid or even development of RES-E plants a few years ahead. Producers may in fact have 

to face a grid infrastructure that was not built for their needs or even worse, knowing that the grid will 
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not be built according to their needs, investments in RES-E plants may be limited. Solving this issue 

becomes an essential step to avoid future integration issues, as well as to ensure the achievement of the 

2020 goals. 

Presence and severity in different countries 

This issue has been reported in the following countries: Austria, Czech Republic, Estonia, Finland, 

Greece, Hungary, Latvia, Luxembourg, the Netherlands, Romania and Slovenia. 

 

 

Figure 11: Geographic presence of the issue άw9{-9 ƴƻǘ ǎǳŦŦƛŎƛŜƴǘƭȅ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ŘŜǾŜƭƻǇƳŜƴǘ Ǉƭŀƴǎέ ƛƴ ǘƘŜ 9¦ нтΦ DǊŜŜƴ 
indicates that the issue was not reported, red indicates that the issue was reported in the Member State. This map 
ǎƘƻǳƭŘ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share implies the existence of 
more problems and the availability of more information. Source: RES Integration Project 

Causes and interconnection to other issues 

In at least 3 countries, the cause of this issue is an insufficient stakeholder inclusion or influence in the 

planning phase. Conflicts of interests and weak positions of plant operators to enforce their rights have 

also been quoted as causes to this issue. 

These aspects are summarised in the scheme below. 
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Graph 7: Main reasons in the EU 27 for the issue άw9{-9 ƴƻǘ ǎǳŦŦƛŎƛŜƴǘƭȅ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ŘŜǾŜƭƻǇƳŜƴǘ ǇƭŀƴǎέΦ Source: RES 
Integration Project 

Possible solutions, based on evidence in EU Member States 

In an ideal system, a few framework conditions should be fulfilled: 

¶ The unbundling process should be fully carried out, also to insure that national monopolies are 

not competing with RES-E producers; 

¶ An independent regulatory body with the duty to support RES with sufficient data, resources 

and staff to fulfil this obligation should be in place; 

¶ All stakeholders (including small producers) should play a role, either directly or through a 

representative body (e.g. RES associations). 

The above, as evidence has shown, may not always be the case. Fulfilling the above-mentioned 

conditions may help improve the situation as regards planning; however, they would not provide a 

direct solution to a low RES-E consideration in grid development plans. 

The only way to ensure that RES-E development is considered and the expansion and reinforcement of 

the grid are aligned to the plausible RES-E increase, is to enhance communication and closer 

interaction between different actors in the planning phase. 

On the one hand, it must be firstly ensured that all stakeholders are able to bring their needs and goals 

to the attention of other players; on the other hand, it must be ensured that all these possibly 

conflicting interests are equally represented and considered. As regards the latter, the intervention of 

an independent regulatory body could guarantee this. One way to achieve this goal would be to 

establish a future-oriented, regular platform of communication between plant operators, grid operators 

and other relevant players. A first step into this direction has been taken in Germany with the 

establishment of the so-called Forum Netzintegration. Stakeholders from the energy sector are meeting 

on a regular basis in order to identify main barriers for the development of the grid and to find and 

formulate possible solutions. Such a collaboration arena, would allow different interests to be 

represented and common and optimal solutions to be reached in view of the EU 2020 goals. 
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No obligation for the grid operator to reinforce the grid to accommodate a new plant 

Mechanism of issue 

This issue refers to the situation when the RES-E developer cannot legally force the grid operator to 

reinforce the grid even though this prevents the connection and installation of new RES-E capacities. 

The lack of obligation is a ñhybrid issueò in the sense that it is relevant both for grid connection and 

grid development. In the latter case, it would pose obstacles as regards achieving the structure the grid 

needs to operate variable energy. In a long-term perspective, these consequences are even more severe 

with regard to the integration of RES-E.  

Presence and severity in different countries 

This lacking obligation for the grid operator to reinforce the grid has been reported in almost a third of 

all EU Member States (Austria, Belgium, Bulgaria, Greece, Hungary, Ireland, Latvia, Spain). For the 

time being, the impact of the lack can be evaluated as being not too severe. Still, it will become a 

serious issue if RES-E capacities further grow. In some Member States the lack of such an obligation 

was perceived as an impairment of planning security.  

 

Figure 12: Geographic presence of the issue άbƻ ƻōƭƛƎŀǘƛƻƴ ŦƻǊ ǘƘŜ ƎǊƛŘ ƻǇŜǊŀǘƻǊ to reinforce the grid to accommodate a 
ƴŜǿ Ǉƭŀƴǘέ ƛƴ ǘƘŜ 9¦ нтΦ DǊŜŜƴ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ issue was not reported, red indicates that the issue was reported in the 

Member State. ¢Ƙƛǎ ƳŀǇ ǎƘƻǳƭŘ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ w9{-E share, as it is possible that a higher share 
implies the existence of more problems and the availability of more information. Source: RES Integration Project 










































































































































































































































































































