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Renewables in the EU: the support framework towards a single energy market - EU countries
reporting under Article 22(1) b, e and f of Renewable Energy Directive

The development of renewable energy sources (RES) is a priority for the EU. EU Member States are free to
decide how they support RES, so long as they comply with the rules of the EU energy market. The most
common support mechanisms for renewable electricity have been feed-in tariffs and feed-in premiums, but
recently competitive auctions are becoming increasingly popular. The integration of increasing amounts of
variable renewables, such as wind and solar, in electricity grids requires better balancing supply and demand,
more grid interconnections and energy storage. The focus of support for renewables used to be in electricity
sector but it is also broadening in heating/cooling and transport sectors.
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Executive summary

Policy context: Directive 2009/28/EC on the promotion of the use of energy from renewable
sources (RED) commits the EU to achieving a 20 % share of renewable energy in its gross final
energy consumption (GFEC) by 2020 and a 10 % share of renewable energy in transport energy
consumption by the same year. The RED lays down legally binding targets for each Member State
for the share of renewable energy and also requires then to include information on the measures
taken or planned to promote the growth of renewable energy as well as the functioning of support
schemes in their biennial progress reports.

Key conclusions

The need to integrate higher shares of renewables in the EU energy sector brings into discussion
the way the renewable technologies/sources have been supported to date. Support schemes are
currently the major drivers for investment in the EU electricity sector, while investments in grid
assets are driven mainly by regulation that guarantees investors a reasonable return on equity.
The support price-based scheme is mainly determined from administrative procedures based on the
main indicators such as deployment targets and costs of renewable generation.

Investments in RES are facilitated by a predictable regulatory framework that reduces the risk for
investors and hence the cost of capital. However, incentives must be reduced in line with falling
technology costs, in order to avoid over-compensation and rising energy prices.

In 2015, when the most recent set of renewable energy progress reports were submitted, more
than 1300 support measures (economic, financial, regulatory, administrative, support) for the
development of renewables were in place in the EU countries since 2005.

The support schemes based on administrative procedures have been very successful in scaling up
renewable energy deployment throughout Europe. Feed-in tariffs (FIT) and feed-in-premiums (FIP)
in the form of grants, bonuses, premiums, etc. are the main support schemes for the deployment
of renewable technologies in the EU electricity sector; still in 2015 they were applied in 24 EU
countries.

Currently the support levels based on levelised cost of energy have been the most widespread
design feature for FIT/FIP schemes throughout the EU countries. Depending on the circumstances
in individual countries the implementation of these support schemes is still an ongoing process. The
support given using the premium awarded on top of energy market prices expose producers to
market risks affecting balancing responsibilities1 and market price.

The introduction of renewables auctions in some EU countries, replacing administratively set feed-
in-tariffs/feed-in premiums/quota, has led to considerably lower prices and very high realization
rates. The auction experience in some EU countries as Germany, France, UK, Spain shows that this
form of support turn out to be faster and more flexible than administrative procedures in adjusting
support levels to cost reductions. To meet additional policy goals, the auction design needs to
combine the right elements for the specific market context.

The adoption of effective cost regulation measures aiming at a clear bearing and sharing grid
transmission and distribution costs seems to be less of the priority of EU countries. Despite the
improvements over years of the administrative procedures for removing of regulatory and non-
regulatory barriers when promoting renewable energy a bulk of EU countries lack the
implementation of online applications and shortening the times regarding to the connections
requests.

Main findings

e The support schemes in heating/cooling sector remain less widespread and aggressive than
those in the electricity and transport sectors. The main type of support scheme in this
sector is subsidy;

e The most common type of policy to support biofuels is quota obligation, whereby transport
fuel suppliers are obliged to blend in a minimum percentage volume of biofuel. This
scheme is combined with tax exemption or certificate schemes;

e The average level of support for solar photovoltaic technology has been larger than the
average support for wind power technology;

(1) Balancing responsibility is defined as "the obligation of a power generator to match its forecasted electricity output in real-
time".



A clear pattern has been found in the relationship “support scheme - deployment” for solar
photovoltaic technology. The PEI is higher for applied support in the form of feed-in tariff
combined with feed-in premium.

No clear pattern was found in the relationship “support scheme - deployment” for wind
power technology;

Period after 2013 has seen a reduction in the average level of support for solar and wind
power technologies as a response to falling unit costs of generation and the unexpectedly
large number of request for feed-in tariff contracts (the case of solar photovoltaic in Italy);

Almost than two-thirds of the measures implemented since 2005 to support renewable
energy deployment in EU countries are financial; almost one-third are regulatory
measures; there is also a small humber of combined financial, regulatory, infrastructure
and soft measures;

More than half of EU countries have specific administrative procedures to remove the
regulatory and non-regulatory barriers for deployment of solar photovoltaic and wind
power;

9 EU countries (Belgium, Germany, Estonia, Greece, France, Croatia, Cyprus, Lithuania and
Romania) have specific support for improving administrative procedures to remove
regulatory and non-regulatory barriers for biomass deployment;

7 EU countries (Belgium, Germany, Lithuania, Poland, Romania, Sweden and UK) has
specific support on costs related to the transmission and distribution of renewable
electricity from wind;

4 EU countries (Belgium, Italy, Romania and Slovakia) applies specific support on the costs
related to the transmission and distribution of renewable electricity from solar photovoltaic;

12 EU countries (Belgium, Bulgaria, Germany, Denmark, Greece, France, Italy,
Luxembourg, Malta, Netherlands, Sweden and UK) apply "one-stop shops" or automatic
permission granting if there are no objections within a fixed time period;

Many support schemes in the EU electricity sector for renewable energy technologies grant
technology-specific support. Only four EU countries: Estonia, the Netherlands, Poland, and
Sweden. Poland and Sweden support renewable electricity generation by the means of a
green certificate system with no banding factors (all technologies are awarded the same
number of certificates per MWh produced). However, it seems that the Estonian authority
set quotas for different technologies and Netherlands is prompting for specific support;

Support schemes on biomass are focusing on the following key areas: efficient low-carbon
heat in industry, heat networks, heating and cooling for buildings, and grids and
infrastructure;

A number of EU Member States (Germany, France, Italy, Latvia, Lithuania, Netherlands,
Austria, Portugal, Romania, Slovenia, Finland and United Kingdom) have introduced specific
support schemes for biomass use in both electricity and heating sectors;

EU countries as Belgium, Estonia, Slovakia and Sweden have promoted through specific
measures the biomass use only in electricity or only in heating/cooling sector;

Only 4 EU countries (Belgium, Germany, Greece and Lithuania) has specific support for the
transmission and distribution of renewable electricity from biomass improving the rules for
bearing and sharing costs in the grid connection process.

The vast number of EU countries applies facilitated procedures for small scale producers;

Main types of barriers are related to the planning time frame, coordination between
different authorities, times needed to obtain authorizations, costs for obtaining permission.



Related and future JRC work

The JRC has performed a series of studies of the EU Member State renewable energy progress
reports, which provide data for the periods 2009-2010, 2011-2012 and 2013-2014. The 2017
reports i.e. for 2015-2016, are not available yet. A dedicated series of reports on this topic can be
found at the EU Science Hub? webpage. The analysis of these reports is mainly focused on:

e the renewable energy deployment in the EU and EU countries (Scarlat, Banja,
Dallemand, & Monforti-Ferrario, 2013), (Banja, Scarlat, Monforti-Ferrario, &
Dallemand, 2013), (Banja, et al., 2015), (Banja, et al., 2017);

e the deployment of renewable energy technologies in line with 2020 and 2030 energy
and climate strategy (Banja, Monforti-Ferrario, & Bodis, 2015), (Banja & Jegard,
2017)

e the impact of renewable energy deployment on greenhouse gas emissions (GHG)
reduction (Banja, Monforti-Ferrario, Bodis, Motola, & Ossenbrink, 2015), (Banja,
etal., 2017)

EU and Member State policies have played a crucial role in supporting the development of
renewable energy sources in our energy mix. The National Renewable Energy Acton Plans and
subsequent progress reports required under Article 22 (1) b of RED Directive) provide a useful
source of information on the support schemes and other measures currently in place to promote
energy from renewable sources

The present report covers a new aspect, namely the policy support measures as described in their
NREAPs and progress reports complementing the above-mentioned analysis. The report provides a
detailed overview of the different support and regulatory frameworks implemented by the Member
States since the coming into force of the RED. It is based to a large extent on the information
received in the formal reporting process. The report provides a literature review on recent
publications covering this topic. The report addresses several specific aspects:

e how the support framework changed over the time and for the main renewable energy
technologies/sources in each country;

e how the EU countries deal with regulatory and non-regulatory barriers;

e how the EU countries have developed transmission and distribution grid infrastructure,
intelligent networks, storage facilities and the electricity system, in order to allow the
secure operation of the electricity system.

Quick guide

The first part of the report presents a short overview of the literature available raising different
problematics and of the main results concerning support schemes and their efficiency over the
years and across countries. The second part presents a snapshot of the support schemes in the
EU countries for the deployment of renewable energy in three sectors: electricity, heating/cooling
and transport together with a description of features of main support schemes. A short overview of
renewable energy deployment until 2016 is provided also here. The third part describes more in
detail the support for each technology in each EU country, including a quantitative presentation of
this support. The fourth part is an overview of the support for renewable energy deployment in
each EU country. The fifth part describes the administrative procedures implemented in each EU
country to reduce regulatory and non-regulatory barriers in the promotion of renewable energy.
The sixth part (section 7 & 8) illustrates how the EU countries have developed transmission and
distribution grid infrastructure and the rules applied for bearing and sharing the costs of grid
connection. Last part of the report (section 9 & 10) presents a short analysis on the level of
support for solar photovoltaic and wind power and on policy effectiveness indicator.

(®) EU Science Hub https://ec.europa.eu/jrc/en/publications-list/banja



1 Introduction

Policy impact analysis is a difficult task. How to appropriately reflect existing policy instruments
and their interactions? How to simplify the essence of future policies for policy scenarios? It is here
that the “system” component of energy system modelling is most important. For example, a
possible future carbon price trajectory resulting from the interplay of the legally determined
amount of EU Emission Trading System (ETS) allowances and the changing conditions of energy
supply and demand can only be generated by models which cover all these elements (SETIS,
Nov.2016).

Three challenges: First, energy markets change profoundly. Supply actors have multiplied and
electricity market dynamics have changed with the policy-led deployment of renewables, while
interconnections are becoming more important. These trends are set to continue and will be
reinforced with the rise of energy storage and demand response. This is a challenge in particular
for energy system whose basic structures were typically been developed in times of public
monopolies or of oligopolistic competition of large suppliers. Second, interactions between the
energy system and other parts of the economy are of increasing policy relevance. The debate on
the sustainability of the increasing use of biomass is only one example. The EU's GHG effort-
sharing targets could only be properly analysed by combining energy system models with models
covering the agriculture, forestry and waste sectors. How to best to implement such combinations
to ensure robust and timely analyses? Third, despite significant improvements, combining complex
modelling with transparency remains a challenge, and stakeholders’ demands are increasing in this
respect.

The EU's role in establishing an internal European market and protecting the environment were and
are still crucial. Increasing evidence of climate change and growing dependence on energy has
underlined the European Union's (EU) determination to become a low-energy economy and that the
energy consumed is secure, safe, competitive, locally produced and sustainable. In addition to
ensuring that the EU energy market functions efficiently, the energy policy promotes the
interconnection of energy networks and energy efficiency. It deals with energy sources ranging
from fossil fuels, through nuclear power, to renewables. Stable and predictable regulatory
frameworks are crucial for facilitating cost-effective renewables deployment.

The EU focused on frameworks to guide member states in the process towards a single European
energy market and cleaner energy markets overall. The progress varies by region: while the north-
western member states’ electricity markets are reasonably interconnected and liberalised, the
eastern and south-eastern markets are still about to catch up (ICIS, 2018).

Recent successful auctions for support to renewable energy supply, for example in Denmark,
Germany, the Netherlands, Spain or the UK, have demonstrated investors' confidence in
technological progress, good policy design, and electricity market reforms. Lessons should be
learned from such good practices and disseminated across the EU. The cost-reductions in
renewable energy technologies over the last couple of years are enabling consumers to increasingly
produce their own energy and encouraging greater uptake. Member States should continue existing
efforts to ensure that self-consumption of renewable energy is not subject to unnecessarily
restrictive conditions (EC-COM(2017)688).

25 Years of Policy Evolution

First signs of a harmonised European support framework were seen in the (WhitePaper, 1995) "On
an energy policy for the EU". This stated that "market integration is the central, determining factor
in the Community's energy policy" and that "certain forms of energy like renewables may need to
be supported initially through specific programs or subsidies in order for them to find a place in the
market".

The European Commission's (EC) (GreenPaper, 1996) "Energy for the Future" noted that "while
some (EU countries) have completely integrated favourable policies towards renewable sources into
their general energy policy and planning framework, others have not adopted the use of renewable
energy sources into their strategies for meeting global environmental targets" and that "strong
policies will have to be implemented at national level and it is necessary to have a mechanism for
coordinating efforts at Community level”. In the same paper EC states that "although, as
competition on the energy markets increases, regulatory policy measures have to be phased out
and replaced by more market oriented measures...".

In 1997 the European Parliament (EP) published its opinion on the future support framework for
renewable electricity in the EU (EUParliament, 1997). The resolution argued that "the principles of
a model for a Community-wide supply scheme ..... should include that of a minimum payment by



the utilities for the electricity supplied from renewable energies, which would at least cover all of
the current costs of the producers".

In the (WhitePaper, 1998) on "Harmonisation requirements for the internal electricity market" the
EC concluded that "a clear need for common rules in this area (renewable energy) can already be
identified. The contemporaneous existence of different support schemes appears likely to result in
distortions of trade and competition". The paper states also that "whilst the trade and competition
distorting effects of different renewable support schemes is rather limited at present, given the
limited EU market share of electricity from renewable sources, this negative effect appears likely to
significantly increase in the coming years".

The (EC, 1999) working paper "Electricity from renewable energy sources and the internal
electricity market" stated that "within a system of competition-related premiums, such systems
might well resolve some of the disadvantages of fixed feed-in tariffs". The paper found that "given
the shift towards electricity market competition, a move away from the "fixed price" tariff approach
towards one based on trade and competition is at some stage inevitable".

In 2000 the EC planned to elaborate a proposal for the harmonised support mechanism which had
"to be compatible with the principles of the internal electricity market" (EC, 2000)

The (Directive, 2001/77/EC) accepted the heterogeneity of support instruments in the short term.
The Directive fixed indicative renewable electricity targets for the EU Member States - in line with
the principle of subsidiarity — national legislator were free to choose any support instrument to
achieve these targets. Under the (Directive, 2001/77/EC), Member States have set up individual
RES-E (electricity from renewable energy source) targets. They were free to choose their preferred
support mechanism in order to achieve the targets and/or were allowed to continue to do so for a
transitional period of at least seven years after a new EU-wide regulatory framework would be
adopted.

The (EC, 2005) report assessed that in most countries the support level had been insufficient to
attract investment in renewable electricity generation plants. The report states that "the feed-in-
tariffs had been more successful in promoting renewable energy sources. Even though quota-based
systems provided significantly higher support levels they had been less successful in triggering an
increase in newly installed capacity". Nevertheless the report did not propose the harmonisation of
this support instrument. The report states that "more experience had to be gained from different
support schemes and that competition among them could be seen as healthy at least over
transitional period".

On January 2007 the EC presented an "integrated energy and climate change package", the so-
called Energy Package (EC, 2007). In March 2007 the European leaders agreed of a binding
renewable energy target of 20% of gross final energy consumption by 2020 (EU-Council, 2007).
The EC was asked to prepare a new directive in order to "put in place an integrated policy on
energy combining actions at European and member states level" - implicitly suggesting the need
for an at least partially harmonised support mechanism (EU-Commission, 2008).

The (EU-Parliament, 2007) report (the so-called Thomsen report) "on the roadmap for renewable
energy in Europe" states that "..harmonisation of support schemes at European level is the
ultimate objective" but for the point of view of Thomsen "the market at this stage are not ready for
this step". The report also stated that "it is important that we should first ensure full
implementation of the internal market in electricity and a fair and level playing field for electricity
from all energy sources. It is important that we should arrive at a system that ensures
technological diversity so that the technologies which are still only at the experimental stage but
which have long-term potential are not squeezed out of the market prematurely".

The period 2007-2008 saw the debate on the implementation of certificate trading based on
guarantees of origin (GOs). Originally the GOs were implemented for electricity disclosure. Then
they were intended to be used for the virtual trade of renewable electricity among EU countries.
The UK was the first country to internally propose an alternative flexibility mechanism. According to
this it favoured a trading scheme "which does not rely on certificates". Instead Member States
should be given flexibility for the target achievement by "statistical transfer" or "project-based
agreements". The proposal had a substantial impact on the debate for GOs since the UK was
formerly one of the strongest proponents of certificate-based flexibility mechanism (Jacobs, 2016).

In April 2009 the Renewable Energy Directive (RED) was published. The RED defines support
schemes as "means any instrument, scheme or mechanism applied by a Member State or a group
of Member States, that promotes the use of energy from renewable sources by reducing the cost of
that energy, increasing the price at which it can be sold, or increasing, by means of a renewable
energy obligation or otherwise, the volume of such energy purchased. This includes, but is not



restricted to, investment aid, tax exemptions or reductions, tax refunds, renewable energy
obligation support schemes including those using green certificates, and direct price support
schemes including feed-in tariffs and premium payments". The final version of the RED did not
include the implementation of GOs for target compliance (The guarantee of origin shall have no
function in terms of a Member State’s compliance with Article 3. (Directive(2009/28/EC)).

In July 2009 the EU's Third Energy Package® was adopted by the European Parliament and the
Council of the European Union. It entered into force on 3 September 2009. The EU's Third Energy
Package is a legislative package for an internal gas and electricity market in the EU. The aim is to
make the energy market fully effective and to create a single EU gas and electricity market. This
will help to keep prices as low as possible and increase standards of service and security of supply..
The EC's Benchmark Report "Correct implementation of EU energy law and infrastructure
investment top priority" states that "the correct transposition of the European electricity and gas
legislation in all Member States is still not complete” and that "the challenge the EU faces is to
accelerate investments in energy infrastructure to enhance cross border trade, access to diversified
sources of energy and in particular from renewable sources (COM(2010)84) ".

Article 194 of the (LisbonTreaty, 2009) on the "Functioning of the EU" introduces a specific legal
basis for the field of energy based on shared competences between the EU and its member
countries stating that "in the context of the establishment and functioning of the internal market
and with regard for the need to preserve and improve the environment, Union policy on energy
shall aim, in a spirit of solidarity between Member States, to:

e ensure the functioning of the energy market;

e ensure security of energy supply in the Union;

e promote energy efficiency and energy saving and the development of new and renewable
forms of energy,; and

e promote the interconnection of energy networks".

The Europe 2020 strategy (EC-Communication, 2010) focuses on creating the conditions for smart,
sustainable and inclusive growth. To that end, a number of headline targets have been set,
including targets for climate change and energy sustainability: (i) a 20 % reduction in Union
greenhouse gas emissions when compared to 1990 levels; (ii) raising the share of Union energy
consumption produced from renewable resources to 20 %; and (iii) a 20 % improvement in the
EU’s energy-efficiency compared to 1990 levels. The first two of these nationally binding targets
were implemented by ‘The climate and energy package’.

The Communication ‘Energy 2020 - A strategy for competitive, sustainable and secure energy’
(EC-Communication, 2010a), as part of the ‘Resource efficient Europe’ flagship initiative already
concluded that the objectives of a secure, affordable and sustainable energy market will be
undermined unless electricity grids are upgraded, obsolete plants are replaced by competitive and
cleaner alternatives and energy is used more efficiently throughout the whole energy chain.

In 2013 the EU adopted the guidance document for the designing and reforming renewable energy
support schemes (SWD(2013)-439). The guidance document states that "financial support for
renewables should be limited to what is necessary and should aim to make renewables competitive
in the market". The document states also that "support schemes should be flexible and respond to
falling production costs. As technologies mature, schemes should be gradually removed. For
instance, feed in tariffs should be replaced by feed in premiums and other support instruments that
incentivise producers to respond to market developments".

In 2014 the EC's Guidelines on State Aid for Environmental Protection and Energy (EC, 2014) allow
Member States to support renewable energy sources, subject to certain conditions. The guidelines
for the first time contain criteria for the Commission to apply when assessing capacity mechanisms.
The Guidelines aim to enable Europe to meet its ambitious energy and climate targets whilst
minimising distortions of competition in the Single Market and costs for taxpayers. Member States
are obliged to notify state aid measures to the Commission for approval ahead of implementation.
Only after the Commission's approval can investors rely on the compliance of a measure with EU
state aid rules. In order to maintain the global competitiveness of certain sectors, the

(®) This package consist of five new legal acts: Directive 2009/72/EC concerning common rules for the internal market in
electricity and repealing Directive 2003/54/EC; Directive 2009/73/EC concerning common rules for the internal market in
natural gas and repealing Directive 2003/55/EC; Regulation (EC) No 713/2009 establishing an Agency for the Cooperation
of Energy Regulators; Regulation (EC) No 714/2009 on conditions for access to the network for cross-border exchanges in
electricity and repealing Regulation (EC) No 1228/2003; Regulation (EC) No 715/2009 on conditions for access to the
natural gas transmission networks and repealing Regulation (EC) No 1775/2005.

(*) Decision No 406/2009/EC of 23 April 2009 (0J L 140,5.6.2009, p. 136) and Directive 2009/28/EC of 23 April 2009 (0] L
140, 5.6.2009, p. 16).



Commission's 2014 Guidelines on State Aid for Environmental Protection and Energy allow Member
States to grant reductions from contributions levied on electricity consumption under certain
conditions. In particular, this concerns energy-intensive users in sectors that are particularly
energy-intensive and/or exposed to international competition.

On 22 January 2014 the Commission proposed the energy and climate objectives to be met by
2030 in a Communication ‘A policy framework for climate and energy in the period from 2020 to
2030’ (EC-Communication, 2014). The pillars of the 2030 Framework are: i) a reduction in
greenhouse gas emissions by 40 % relative to the 1990 level; ii) an EU-wide binding target for
renewable energy of at least 27 %; iii) renewed ambitions for energy efficiency policies; and iv) a
new governance system and a set of new indicators to ensure a competitive and secure energy
system. The framework was adopted by EU leaders in October 2014.

Figure 1. The EU policy framework for climate and energy 2020 & 2030
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Both the (EuropeanCouncil, 2015-2016) and the (EuropeanParliament, 2016) have repeatedly
stressed that a well-functioning integrated energy market is the best tool to guarantee affordable
energy prices, secure energy supplies and to allow for the integration and development of larger
volumes of electricity produced from renewable sources in a cost efficient manner.

The EU Commission proposed an EU heating and cooling strategy in February 2016 (COM(2016)51,
2016). The EU heating and cooling strategy was a first step in exploring the issues and challenges
in this sector, and solving them with EU energy policies.

On 30 November 2016 the European Commission released its “Clean Energy for all Europeans" (EC,
2016)” packages. This package consists of numerous legislative proposals together with
accompanying documents, aimed at further completing the internal market for electricity and
implementing the Energy Union. Part of this package is the recast of RED complementing the
Energy Union governance by creating the conditions across the three sectors (electricity,
heating/cooling and transport) to make it easier to meet the EU 2030 target collectively. According
to the new proposal the minimum target of 27% share of renewable energy in gross final
consumption set for 2030 is binding at the EU level, but will not be translated into nationally
binding targets (Banja, et al., 2017).

Referred to as the EU’s “winter package”, the proposed rules will play a key role in meeting the
EU’s 2030 climate ob