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THE ADVANCEMENT OF RENEWABLE ENERGY
IN THE EUROPEAN UNION:
AN EXAMINATION OF SUPPORT MEASURES

This study examines the development of renewable energy support
mechanisms in the EU. It assesses the potential for their transformation in light of the
formation of the European Energy Union in the context of the growing global energy crisis.
As part of its long-term strategy to increase the share of renewable energy, the EU has set
several ambitious targets, measures and legislative initiatives, such as Directive
2001/77/EC, which sets targets for 12% of energy and 22% of electricity from renewable
sources by 2010, and the Renewable Energy Directive (RED II), which updates the RED
I targets and provides for a share of renewable energy in final energy consumption of at
least 32% by 2030. Various direct and indirect mechanisms to support renewable energy
sources were analysed. It is concluded that the EU’s commitment to increasing the share
of renewable energy in the energy mix is consistent and ambitious. These initiatives
demonstrate the EU’s commitment to addressing the urgent need for a low-carbon
economy.

Keywords: renewable energy resources, feed-in tariff, feed-in-premium,
tradable green certificates, investment grants.

Problem statement. The fight against climate change and the nec-
essary actions to decarbonise national energy systems is one of the most
significant challenges to developing the global economy. In response to
Russia’s military aggression against Ukraine and the current energy cri-
sis in the world, countries are more and more determined at each suc-
cessive summit to set new climate targets and plans for their
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achievement. In the 2018 IPCC report [13], it was noted that to reduce
global warming by 1.5°C above the pre-industrial level, it is necessary
by 2030 to reduce emissions of greenhouse gases (GHG) in the world
by approximately 45% and to achieve zero level by 2050. Setting tra-
jectories of GHG reduction was planned through accelerating the grad-
ual withdrawal from coal use and further use of renewable energy
sources (RES) with a transition to natural gas. This option was consid-
ered one of the most economically efficient ways to achieve climate
neutrality. In addition, using other types of RES — green hydrogen, elec-
tric vehicles, and green energy storage can also improve the opportuni-
ties for decarbonisation through intersectoral cooperation.

RES are becoming increasingly popular at all levels — from home
use to commercial power generation. The European Union is no excep-
tion and takes a leading position worldwide in developing renewable
energy. The EU has a long-term strategy with clear goals and ap-
proaches for achieving them. By the end of 2021, global RES capacity,
including hydropower, had reached 3061 GW. As of early 2022, the EU
has a total RES capacity of 647 GW and plans to achieve a 55% reduc-
tion in emissions by its Member States and a 40% share of renewable
energy sources in its energy mix by 2030 [14]. The EU’s targets for
zero emissions by 2050 and current RES capacities indicate the scale of
the tasks ahead. The EU uses various support instruments to help de-
velop technologies and attract investment to achieve this goal.

Literature review. The literature on the progress of renewable en-
ergy support in the EU has been growing in recent years, with various
studies and reports providing insights into the effectiveness of EU pol-
icy measures and incentives in promoting the deployment of renewable
energy technologies.

One of the main findings in the literature is that EU policy measures
and incentives have been effective in promoting the deployment of re-
newable energy technologies. For example, a study by the European
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Commission [3] found that EU member states have been successful in
meeting their renewable energy targets set under the Renewable Energy
Directive (RED) and the Energy Efficiency Directive (EED). The study
also found that EU member states have been implementing various pol-
icy measures and incentives, such as feed-in tariffs, quotas, and tenders,
to support the deployment of renewable energy technologies.

Another study by the International Energy Agency [12] found that
the EU has been a leader in deploying renewable energy technologies,
particularly in the solar and wind energy fields. The study also found
that the share of renewable energy in the EU’s overall energy consump-
tion has been increasing steadily. The EU is on track to meet its 2020
total of 20% renewable energy consumption.

However, the literature also highlights the EU’s challenges in inte-
grating renewable energy into its existing energy systems. A European
Commission [3] study found that the integration of renewable energy
technologies can lead to various technical and economic challenges,
such as the variability of renewable energy sources, the need for new
transmission and distribution infrastructure, and the need for flexible
power generation.

Another study by the Fraunhofer Institute for Solar Energy Systems
[10] found that integrating renewable energy into existing energy sys-
tems requires the development of new technologies and solutions, such
as energy storage systems and demand response measures, to ensure the
stability and reliability of the energy systems. The study also found that
integrating renewable energy into the existing energy systems requires
cooperation and coordination between different actors, such as grid op-
erators and renewable energy generators.

Kurbatova T. [16] studied the experience of stimulating RES in the
EU and characterised the long-term energy policies of Member States
regarding the “green” energy sector. Ziabina et al. [20] systematised the
potentials and barriers to the proliferation of alternative energy sources
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in Ukraine and EU countries. They attempted to forecast the results of
the National Action Plan on RES to 2020 and the Energy Strategy of
Ukraine for the period up to 2035. In [11], these mechanisms were an-
alysed in terms of their efficacy in attracting investments in RES tech-
nology production and efficiency. Nonetheless, research on particular
aspects of RES development in the EU and Ukraine does not include an
exhaustive analysis of stimulation mechanisms as an object of state reg-
ulation, considering global trends in green energy and present geopolit-
ical realities.

In summary, the literature on the progress of renewable energy sup-
port in the EU has shown that EU policy measures and incentives have
effectively promoted the deployment of renewable energy technologies.
However, the literature also highlights the EU’s challenges in integrat-
ing renewable energy into its existing energy systems, such as technical
and economic challenges and the need for new technologies and solu-
tions.

This study aims to examine the progression of RES support mecha-
nisms within the European Union and evaluate the potential for their
transformation in light of the formation of the European Energy Union
amidst the intensifying global energy crisis.

Results and discussion. The European Union has been committed
to increasing the share of renewable energy in its energy mix for dec-
ades. Beginning in the 1990s, the EU set a series of targets and imple-
mented measures and legislative initiatives as part of its long-term strat-
egy. One of the critical milestones in this effort was Directive
2001/77/EC [4], which set targets for achieving 12% of energy and
22% of electricity from renewable sources by 2010.

The Renewable Energy Directive (RED) I [5], adopted in 2009, set
even more ambitious goals, aiming for 20% of renewable energy in the
EU’s total energy consumption by 2020. This directive included provi-
sions and support mechanisms, such as feed-in tariffs, grid
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reinforcement, and capacity expansion mechanisms, to encourage re-
newable energy production in the EU’s 28 member states.

In 2019, the EU Clean Energy Package [8] was introduced, including
four directives and regulations. One of these, the National Energy and
Climate Plan, aimed to ensure that the Energy Union’s objectives — en-
ergy security, internal energy market, energy efficiency, decarbonisa-
tion and research, innovation and competitiveness — were taken into ac-
count by the Member States.

The next major initiative, the Renewable Energy Directive II (RED
IT) [6], was adopted in 2018 and sets even more ambitious goals for
renewable energy, with a target of at least 32% of renewable energy in
final energy consumption by 2030. Additionally, RED II includes pro-
visions for more competitive and cost-effective support mechanisms for
renewable energy, such as market-based support mechanisms, legisla-
tion on promoters and energy communities, and changes to sustainabil-
ity and greenhouse gas emission reduction criteria for biofuels and bio-
mass.

The EU’s most recent major initiative is the Green Deal, first pro-
posed in 2019, which aims for net-zero greenhouse gas emissions by
2050 [7]. This includes new strategies for integrating energy systems,
including hydrogen. The European Green Deal Investment Plan and the
Just Transition Mechanism were created as the investment framework
to support the implementation of the Green Deal.

The EU’s RePowerEU plan [9], announced in May 2022, aims to
achieve the goals of the Green Deal and address geopolitical energy
security issues by accelerating investment in renewable electricity gen-
eration. The EU’s commitment to increasing the share of renewable en-
ergy in its energy mix has been consistent and ambitious. These initia-
tives demonstrate the EU’s commitment to addressing the urgent need
to transition to a low-carbon economy.
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Fig. 1. Evolution of EU measures and goals
Source: developed by the author.

As we can see from Fig. 1, over the past few decades, the EU has set
several ambitious targets, measures, and legislative initiatives to in-
crease the share of renewable energy. From Directive 2001/77/EC,
which set targets for achieving 12% of energy and 22% of electricity
from renewable sources by 2010, to the more recent Renewable Energy
Directive (RED) II, which updates the goals of RED I and provides for
a share of renewable energy in final energy consumption of at least 32%
by 2030, the EU has been a leader in the transition to a clean energy
future.

However, different technologies are used to generate "green" energy
from other sources, and the maturity of the respective market differs.
As a result, generation efficiency varies, and the required support in
terms of cost structure also differs accordingly. Support mechanisms
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for RES depend, among other things, on energy policy goals and market
failures, technology readiness, and the dynamics of market require-
ments.

In terms of direct support mechanisms, we see examples such as in-
vestment grants, feed-in tariffs (FiT), and tenders. For example, direct
voluntary generation-based schemes, such as feed-in tariffs, are based
on the willingness of consumers to pay premium prices for electricity
from renewable sources. On the other hand, direct voluntary capacity-
based schemes, such as shareholder programs, are based on the willing-
ness of designated companies or investors to receive a limited or zero
return on their capital invested in RES generation. Shareholder pro-
grams are initiatives in which owns stakes in renewable energy plants
are offered to the public (e.g., customers of the energy company itself).
In the case of donation, the RES developer asks the public for cost-free
financing [11].

Indirect forms of support include environmental taxes, such as fees
on hydrocarbon emissions, taxation of electricity generated from non-
renewable sources, and the elimination of fossil fuel subsidies. These
mechanisms create a level playing field for clean energy sources and
help promote their growth and development.

The support mechanisms for RES have evolved, with the FiT being
one of the most widely used in the industry’s early days. Germany was
one of the first countries to introduce this system in 1990, followed by
Switzerland and Italy in 1991 and 1992, respectively. Other countries,
such as Denmark, Spain, Greece, Sweden, and Portugal, adopted this
approach.

The FiT system guarantees producers a fixed fee for the electricity
they generate, regardless of the market price. This approach is highly
efficient and relatively low-risk for producers, which explains its early
popularity. However, the fixed FiT does not respond to changes in pro-
duction costs, which can lead to inefficient use of funds and is
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inconsistent with free market principles. As a result, it is being phased
out in favour of the feed-in premium (FiP) system.

The FiP system allows producers to sell electricity on the market and
receive an additional payment for generation from renewable energy
sources. The premium can be fixed or determined as the difference be-
tween the market price and the feed-in tariff for a particular generation
type. This approach still reduces financial risks for producers while al-
lowing them to participate in a competitive electricity market and pre-
venting excessively high profits. By 2017, 16 EU countries, including
Germany, France, the UK, and Poland, had adopted this system.

In addition to FiPs, many countries have begun to use "green" auc-
tions or tenders to determine support levels and financial incentives for
RES producers. These auctions encourage cost-effective production
and disclose the actual cost of RES generation, ultimately reducing the
price of electricity [19].

While FiTs and FiPs remain the most common forms of RES pro-
ducer support in the EU, other options, such as investment grant pro-
grams and green certificates, are also being introduced. For example,
Austria and Finland offer investment grants for constructing solar or
hydroelectric power plants, and Spain provides grants for any RES.
Green certificates, awarded to producers for energy generated from re-
newable sources and sold to companies required to meet certain quota
obligations for green energy, are used in Belgium, Ireland, Norway, Ro-
mania, and Sweden.

It is important to note that different countries have different schemes
and efficiency. The FiT system in Germany, from its launch in 1991 to
2019, helped to install about 25 GW of offshore wind farms, 12 GW of
photovoltaic capacity outside cities, and 23 GW of rooftop photovoltaic
capacity. However, after the introduction of capacity regulation in 2014
and 2016, the number of new plants decreased for photovoltaic and on-
shore wind installations. Support schemes in Italy were differentiated
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for photovoltaic and non-photovoltaic technologies. In particular, all
types of PV installations are supported by feed-in tariffs, while onshore
wind installations are backed by tradable green certificates and two
types of feed-in tariffs (FiTs and FiPs).

As a result, while the FiT system has been instrumental in the early
stages of the RES industry, it has been replaced by more market-ori-
ented approaches such as FiPs and auctions in many countries. The
choice of support mechanism depends on the generation type and the
plant size, but the overall trend is towards greater competition and eco-
nomic feasibility.

As Europe prioritises the transition to renewable energy, some coun-
tries have begun discussing the potential implementation of a tax on
"dirty" electricity imported from neighbouring nations. Additionally,
governments such as Germany and the UK have announced plans to
phase out certain forms of traditional energy generation, replacing them
with renewable alternatives.

In the face of these changes, it’s worth noting that 2021 has seen the
emergence of a new market segment in the solar energy industry, one
that is based on the economic model of projects without a feed-in tariff
and driven by the rising cost of electricity for both commercial and pri-
vate consumers. This industry will likely continue to proliferate in the
coming years, mainly as new EU requirements for producing goods us-
ing green energy come into effect in 2023. These requirements will
force industrial companies to either build their renewable energy
sources or risk shutting down their operations.

This is just the beginning of the EU’s push towards a greener econ-
omy, and we expect to see more and more of these requirements in the
future. For example, in Ukraine, Ferrexpo has already commissioned a
5 MW solar power plant to meet the energy needs of its industrial en-
terprises, with plans to build an additional 20 MW by the end of 2021.
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Other large industrial companies follow suit to remain compliant with
these regulations and maintain their export-dependent economies [17].
By the end 0f 2022, it is projected that approximately 4.5 GW of new
solar power plant capacity will be built in the Central and Eastern Eu-
ropean (CEE) region for self-consumption by industrial companies
without utilising the feed-in tariff model [10]. In particular, over
1.1 GW of new solar power plant capacity in Ukraine may be constructed
within the industrial consumption segment during this period [18].

According to the feed-in tariff model, by the end of 2022, solar
power plants with a total capacity of more than 700 MW could be built in
Ukraine, with most of these distributed among residential installations
[17].

Like many European countries, Ukraine has set goals to transition to
renewable energy sources. Since 2008, the primary form of support for
developing the renewable energy industry has been through implement-
ing feed-in tariffs. However, in 2019, the administratively set tax was
intended to be replaced by auctions to distribute support quotas [2].
However, the crisis in the Ukrainian energy sector led to non-payment
of the feed-in tariffs and subsequently to its retroactive reduction [15].
The launch of the first auction to allocate quotas was later postponed
[18]. This situation fails to stimulate renewable energy deve-lopment in
the country but also suspends it for a certain period [1].

Conclusion. The European Union has implemented a comprehen-
sive strategy to increase the share of RES in its energy mix. In 2019,
the EU introduced the Green Deal, a roadmap for achieving net-zero
greenhouse gas emissions by 2050, which includes strategies for inte-
grating energy systems and increasing the use of hydrogen. To support
the implementation of the Green Deal, the EU created the European
Green Deal Investment Plan and the Just Transition Mechanism as the
investment framework for the initiative. In 2022, the EU further devel-
oped the RePowerEU plan, which aims to address geopolitical energy
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security issues by accelerating investment in renewable energy genera-
tion. These program documents and directives provide appropriate
mechanisms to support "green" energy, and EU member states are tran-
sitioning from a fixed tariff and administrative support system to a sys-
tem of surcharges and auctions. As a result, several renewable energy
sectors are adapting to function without active support.
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PO3BUTOK BIZTHOBJIIOBAHOI EHEPTETUKHA
B €EBPOIIEMCBKOMY COIO3I:
AHAJII3 3AXO/IIB 3 HIATPUMKH

VY [opoMy JOCTIDKEHHI PO3IIINAETHCS PO3BHTOK MEXaHI3MIB IiATPUMKH
BIJTHOBIIIOBAaHOI eHepreTuky B €C Ta OMIHIOETHCS MOTEHIIAN iX TpaHchopMarii y cBiTii
(dopMyBaHHs €BpPONEHCHKOT0 €HEPreTHYHOTO COI03y B YMOBAX ITOCHIIEHHS TII00AIBHOT
CHepreTMYHol KpH3W. Y paMKax JIOBTOCTPOKOBOI cCTparterii 30UIBIIEHHS YacTKU
BiZTHOBIIOBaHOi eHepreTukn €C BU3HAYMB HH3KY aMOITHHX Miled, 3aXomiB Ta
3aKOHOJIABUMX iHiNIaTUB, TakuX sk Jupektusa 2001/77/€C, sika BCTAaHOBIIOE LTI MIOJIO
JOCSATHEHHS
12% eneprii Ta 22% eneKTpoeHeprii 3 BITHOBIIOBaHUX pKkepen 1o 2010 poky, a Takox
JupektuBa 3 BimHoBmoBanoi eHepretuku (RED II), sxka onomroe mimi RED I Ta
nepen0avyae 9acTKy BiTHOBIIFOBAHOI €HEPTii y KiHIIEBOMY €HEProCcIIOKUBaHHI Ha PiBHI HE
Menie 32% mo 2030 poky. Y DOCTIIPKEHHI TAKOXK PO3TISLNAIOTECS Pi3HI BUAM NMPAMHEX 1
HETIPSAMAX MEXaHi3MIB I ATPUMKH BiJTHOBJIIOBAaHUX JUKEPEII €HEpPrii, BKITIOUAIOUH «3eJICHI»
Tapu (¥, 3MIITHEHHSI MEPEeX 1 MEXaHI3MHU PO3IIMPEHHS MOTYKHOCTEH, a TAKOXK eKOJIOT1YHI
MOATKHU i CKaCyBaHHS CyOCHIi HA BUKOIIHE IaNMBO. BpoBamkeHHS Ta epeKTUBHICTH
X MexaHi3MiB miarpumkn BJIE Binpi3HAIOTECS B pi3HUX KpaiHax-wieHax €C gepes Taki
(akTopy, K IXHS IHAUBITyaJIbHAa €HEpreTHYHa IOJITHKA, ICHyl04a iH(ppacTpykTypa Ta
pHUHKOBI yMOBH. KpiM TOT0, BapTiCTh TEXHOJIOTIH BiTHOBIIIOBAHOI CHEPTETHUKH IIPOTOBIKYE
3HIDKYBATHCS, IO pOOWTH iX OUTBII KOHKYPEHTOCHPOMOKHHMH MOpIBHSHO 3
TpaJULiifHUMH JOKepellaMil BHKOITHOTO IaiuBa. lle o3Hawae, mo piBeHb MiATPUMKH,
HeoOximamit 1t BJIE, 3 wacom Takok Moxe 3MmeHmmMTHCS. KpiMm Toro, iHTerpamis
BIJTHOBIIIOBAHOI €HEprii B CHEProCHCTEMy Ta po3poOKa pilleHs JuIsi 30epiraHHs eHeprii
MaTUMyTh BUpIIIAIBGHE 3HAYCHHS JUI JOCATHEHHs aMOitHuX et Kpim Ttoro, €C
CTHKA€TBCS 3 TEONONITHYHHMH IIpoOJieMaMH eHepreTH4Hoi Oesmekw, i miaH €C
RePowerEU cmpsiMoBaHMI Ha BHpIINICHHS IMX MNpoOJeM MIIIXOM IPHUCKOPEHHS
THBECTHIII/l Yy BUPOOHHIITBO €JIEKTPOCHEPTii 3 BIIHOBIIOBAHUX JDKEPEN. Y JOCIIIHKEHHI
pOOHThCST BHCHOBOK, 10 3000B’s13aHHS €C m0A0 301TBIICHHS YaCTKH BiTHOBIIIOBAHOT
eHeprii B eHepreTnyHoMy OalaHci € MOCHIZOBHAM 1 aMOiTHMM, 1 Il IHIIiaTHBU
JEMOHCTPYIOTh NPUXWIBHICTE €C 10 BHpIMICHHS HaralbHOI MOTPeOH Mepexody Mo
HHU3BKOBYTJIEIIEBOT
CKOHOMIKH.
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