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Abstract: The European Union (EU) has adopted ambitious and wide-ranging binding targets for the reduction of green-
house gas emissions, energy systems' transformation, and becoming climate neutral. The transformation of the energy
sector towards more sustainable electricity production increases the importance of distributed generation from renewa-
ble sources, such as solar photovoltaics (PV) and wind energy. Large integration of PV and onshore wind energy in the EU
distribution network is key to success in the energy transition. Despite significant progress in the field of renewable
energies' regulations, in particular, due to the implementation of the RES Directive, several barriers remain, and still,
the development of photovoltaics and wind energy are being slowed by various types of market, regulatory barriers, as
well as technological and social obstacles. The aim of this article is to investigate the main barriers to the development
of distributed generation from renewable sources, such as solar photovoltaics and wind energy, in order to increase their
share in the EU electricity market. This paper is focused on the most common regulatory, technological, administrative,
financial, social, and environmental barriers, which slow down the large-scale deployment of PV and wind energy into
the distribution networks in 5 European Union countries: Austria, Greece, France, Poland, and Spain, as well as in Norway.

Keywords: photovoltaic, wind energy, energy market, barriers of PV and wind energy

Streszczenie: Unia Europejska (UE) przyjeta ambitne i wigzace cele w zakresie redukgji emisji gazéw cieplarnianych,
transformacji systeméw energetycznych i osiagniecia neutralnosci klimatycznej. Transformacja sektora energetycznego
w kierunku bardziej zréwnowazonej produkcji energii elektrycznej zwigksza znaczenie generacji rozproszonej ze zrgdet
odnawialnych (OZE), w tym z fotowoltaiki (PV) i energii wiatru. Duza integracja PV i ladowej energii wiatrowej z siecia
dystrybucyjna UE jest kluczem do pomyslnej transformacji energetycznej. Pomimo znacznego postepu w zakresie reg-
ulacji OZE, w szczegéInosci w zwigzku z implementacja Dyrektywy OZE, nadal rozwdj fotowoltaiki i energetyki wiatrowej
jest spowalniany przez réznego rodzaju bariery rynkowe, regulacyjne, technologiczne i spoteczne. Celem artykutu jest
zbadanie gtownych barier hamujacych rozwéj generacji rozproszonej ze zrédet odnawialnych, takich jak fotowoltaika i en-
ergetyka wiatrowa, w celu zwiekszenia ich udziatu na rynku energii elektrycznej krajow UE. W artykule przedstawiono bari-
ery regulacyjne, technologiczne, administracyjne, finansowe, spoteczne i srodowiskowe, ktore hamuja integracje duzej
ilodci zrodet PV i ladowej energetyki wiatrowej z siecig dystrybucyjna w 5 krajach Unii Europejskiej: Austrii, Grecji, Frangji,
Polsce i Hiszpanii oraz w Norwegii.

Stowa kluczowe: fotowoltaika, energetyka wiatrowa, rynek energii, bariery rozwoju PV i energetyki wiatrowe;
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Introduction

The European Union has adopted ambi-
tious and wide-ranging binding targets
for the reduction of greenhouse gas emis-
sions and the transformation of energy sys-
tems. The EU goals are set to make Europe
the world’s first climate-neutral continent by
2050, and a climate resilient society (Euro-
pean Commission 2022a).

In December 2020, the EU and the Mem-
ber States submitted an enhanced Na-
tionally Determined Contribution (NDC),
which aims to reduce GHG emissions by at
least 55% by 2030, from 1990 levels (Euro-
pean Commission 2022c). These updated
NDCs are part of the EU’s climate action
and the European Green Deal. Solar PV
and wind energy have become a key climate
component of NDCs and climate solutions,
by reducing CO,, SO,, NO, and other pol-
luting emissions from power generation, and
one of the most important sources of elec-
tricity generation, in transition towards
a low-carbon energy system.

In order to successfully meet the EU’s am-
bitious 2050 greenhouse gas emission re-
duction targets, and significantly increase
installed renewable energy capacity, addi-
tional work is needed to overcome the ex-
isting barriers.

The European solar, PV, and wind energy
sectors have developed rapidly over the last
decades. Solar energy resources in Europe
are significant but characterised by very
uneven distribution of radiation and mar-
ket penetration, considerable in Southern
Europe and lower in Northern and Eastern
parts of Europe.

Europe also has large, onshore wind energy
resources, with the majority of the capac-
ity located in Western European countries.
The higher wind speeds are observed along
the Atlantic Ocean, North Sea and Baltic
Sea coasts, as well as throughout the UK,
Iceland, Ireland, and Denmark. There are
also strong wind speeds along the south-
ern coast of France, and along the coast-
lines of the Aegean Sea. Wind speeds are
significantly lower in the southern part

of Germany, the central, southern, and east-
ern sections of Spain, the central — eastern
regions of France, the central regions of Italy,
the Balkans, the central part of Eastern Eu-
rope, the south-eastern part of Norway, and
the Northern part of Sweden (Enevoldsena
et al. 2019).

This article is focused on the regulatory, le-
gal, financial, social, and environmental bar-
riers that slowdown large-scale deployment
of PV and wind power energy into the dis-
tribution networks. The article is based on
the work carried out and financed by the EU
DRES2Market project (Barriers for large in-
tegration of renewable energies in electricity
and ancillary services markets. Deliverable
D2.3. 2021). The project team identified
these barriers in 6 European countries i.e.:
Austria, Greece, France, Norway, Poland and
Spain. The aim of the study was to identify
barriers, and to propose the most prom-
ising solutions to mitigate them, in order
to enhance penetration of renewable energy
sources relating to electricity.

The EU countries have made significant
progress in the field of RES regulations, and
in particular, implementation of the RED Di-
rective, and have gradually overcome many
barriers. However, several barriers still re-
main, and development of photovoltaics
and wind has been slowed by regulatory, ad-
ministrative, economic and social obstacles.
Some hurdles are intended to ensure that
the system functions properly, and custom-
ers benefit from high standards of service,
which may be excessively complex and time
consuming (Lewis et al. 2021, 9).

1. Regulatory and legal barriers

Regulatory and legal stability are of key im-
portance for all investments. Uncertainty
for investors regarding levels of support in
the coming years, as well as the decisions
of financial institutions, granting loans for
solar PV, and wind installations, and fre-
quent changes to the applicable legal reg-
ulations, significantly increase the risk
of implementing long-term development
strategies, and hampers the market’s
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development. Transparent, unambiguous

and stable regulatory systems favour invest-

ments in solar, PV, and wind energy, espe-
cially in the initial stages.

The following main obstacles related
to regulatory issues are more common:
(Lewis et al. 2021, 14).

» Advantage of vertically integrated mar-
ket players, these barriers result from
the dominance of former incumbents on
the market;

o Uncertainty around the current regula-
tory environment or its development;

» Uncertainty about the future of digitisa-
tion regulation and new technologies is
related to the goals of smart meters, pro-
gress, and related rights and obligations;

+ Price regulations — can discriminate
against certain suppliers.

There are still some Member States in EU
countries that have maintained regulated
end-user prices to protect households, and
even commercial consumers. In some cases,
this regulation has led to below-cost prices,
and to low margins, to cover the supplier
activity risk, discouraging investments and
the emergence of newcomers. Price reg-
ulation may discriminate against certain
suppliers.

An example of a regulatory barrier may
be the Spanish system of price regulation,
the so-called “Voluntary price for small con-
sumers” (for electricity — PVPC in Spanish)
which is offered by the “reference suppliers”.
These prices include the cost of energy, ap-
plicable access tariffs (including network tar-
iffs, and so-called fees) and the trade margin.
Regulated tariffs, based on PVPC, appear
to be below cost, hindering competition in
the regulated segment (currently account-
ing for 95% of consumers). Low PVPC tariff
margins may favour high penetration of reg-
ulated offers (Rademaekers et al. 2018, 158).

Electricity prices are not regulated in
Greece, but there exists a social tariff (equal
to all vulnerable customers, that meet
the requirements set by Ministerial De-
cree) and the prices offered under the “Sup-
plier of Last Resort” and “Universal Service

Supplier”, that may distort market develop-
ment and functioning.

France has regulated electricity tariffs
for residential consumers and small enter-
prises with subscribed power lower than 36
kVA (exception for all power subscription
in French overseas territories). Social tar-
iffs protecting vulnerable consumers were
adopted under the law of 10 February, 2000,
and they are included in the Energy Code in
Articles L. 121-5, L. 337-7 (Rademaekers et
al. 2018, 186). The French energy regulator,
the Commission de regulation de l'energie
(CRE), following a fair and transparent de-
sign defines the regulated price. It integrates
the price for historical nuclear electricity
price and a part from the wholesale mar-
ket, capacity market participation, grid fees,
taxes, supplying cost, and reasonable mar-
gin for supplier. From the end of 2017, so-
cial tariffs were gradually replaced by energy
checks, i.e., “chéque énergie” (Rademaekers
et al. 2018, 187).

Following Article 5 of EU Directive
2019/944/EU (and Article L337.9 of the
French Code de l'energie), the scheme of
regulated tariffs for electricity will be eval-
uated at the beginning of 2022 and 2025,
(then every 5 years), regarding its impact on
retail electricity prices, consumers eligible
for it, social and spatial cohesion, price sta-
bility and security of supply.

There is also a price regulation for
households in Poland. The Polish Energy
Regulatory Office (Polish: Urzad Reg-
ulacji Energetyki) regulates household
tariffs (Group ‘G’). In December, 2018,
a “Price-Freezing Act” was adopted by
the Polish Parliament in order to protect
end customers against extremely high re-
tail prices, due to an unpredictable, ex-
tremely high increase of electricity prices on
the wholesale electricity market (Act 2018).

High penetration of price regulation — this
results in parts of the markets being unavail-
able for new market participants. Price regu-
lation maintains an old market structure.

Regardless of improvements and
simplification of the administrative
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procedures, related to connecting prosum-
ers to the power grid in all analysed Eu-
ropean Union countries, the shortening
of times to obtain permission to install and
operate a PV, onshore system, and energy
storage device, the administrative proce-
dures can still be a complicated, uncertain
and slow process for many investors.

In the analysed countries, obstacles related
to administrative and legal procedures that
delay development of the PV and wind in-
stallations, are as follows:

« Frequent changes in law, as well as inter-
pretative uncertainties related to newly
introduced regulations;

+ Insufficient spatial planning or RES insuf-
ficiently taken into account;

+ Lack of coordination between involved
authorities;

» Lack of stable legal and financial regu-
lations;

+ Too slow and not optimised approval pro-
cess for renewable energies;

+ Administrative hurdles such as planning
delays;

» Large amount of administrative process-
ing and long deadlines in time;

+ Long-lasting environmental impact as-
sessment and zoning plan.

Administrative requirements and intercon-
nected legal procedures have a large impact
upon the sustainable development of solar
PV, and wind markets, in many countries.

Key barriers, specific to Austria, relate
to the uncertainty about a regulatory future
for digitalisation and new technologies, as
well as to the ambiguity of environmen-
tal obligations and non-renewable genera-
tion capacity (Hirschbichler et al. 2021, 12).
The delay of smart meter rollout may be
the main source of uncertainty in the field
of new demand-side and aggregation ser-
vices based upon smart meter data, and
may pose a barrier for new market entrants,
whilst also hampering investment in PV
and wind energy (Hirschbichler et al. 2021,
12-27).

The French administrative framework
for Decentralised Energy Resources (DER)

developments, was simplified in past years,
but it still requires a long, administra-
tive process to build a new DER produc-
tion plant. Other administrative measures,
which could be considered as barriers, are
set to avoid competition between DER and
farming, or between DER and tourism.

There is also limited volumes of Call for
Tender procedures (regulated by the Com-
mission de régulation de l'energie, regarding
the articles L311-10 to L311-13, and R311-13
to R311-25 of the Code de l'energie) for PV
plant, with power above 100 kWp, as well
as for onshore wind power plant, inhibiting
their faster development.

Norway is a part of the Nordic electricity
market, and the first fully liberalised elec-
tricity market in Europe. Nonetheless, a few
barriers to entry in the market remain.

Key barriers specific to Norway: (Lewis et
al. 2021, 25)

« Strategic behaviour of incumbent or other
market players. These barriers are related
to the dominance in the Norwegian mar-
ket, a large number of small, local, verti-
cally integrated with Distribution System
Operators’ suppliers. This may cause
e.g., incumbent advantages in access
to customers;

o Uncertainty around a regulatory fu-
ture for digitalisation and new technol-
ogy, mainly related to unclear regulation
around demand response and other novel
services.

Complicated rules and procedures for is-
suing building permits, and delays in issu-
ing building permits for new wind farms,
are the main barriers to the development
of onshore wind energy in Poland. On the 16
July, 2016, the Act on Investments in Wind
Farms (the so-called “Distance Act”) entered
into force, establishing the 10H rule, which
means that investors cannot build wind
farms closer than 10 times the total height
of the turbine from a residential building
(or mixed-use building, which includes
residential functions) (Act 2016). Pursuant
to the Act, the location of wind farms, with
a capacity greater than 50 kW, may only
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take place, on the basis of a local, spatial
development plan. As a result of the intro-
duced limits, the spatial potential for the lo-
cation of large wind farms has significantly
decreased.

Also, in France, the minimal distance be-
tween a wind turbine (higher than 50 me-
tres) and any homes (living areas) is 500
metres (Code de l'environnement L515-44.).

In turn, Austria has experienced an exces-
sively slow and non-optimised approval pro-
cess for new solar and onshore wind farms.

The key barrier to the development of pho-
tovoltaics and wind energy in Poland, is
also volatility of legal regulations, includ-
ing changes in basic mechanisms of sup-
port for photovoltaic and wind installations,
and construction law. This has a significant
impact upon the low sense of security and
level of investor confidence in the stabil-
ity of the investment rule, as well as deci-
sions of financial institutions that credit
PV and wind installations. Regulatory in-
stability causes uncertainty of investors, as
to the conditions of support in the coming
years, and the level of their operating costs.

Regulatory unpredictability leads to uncer-
tainties for suppliers, related to unclear and
unknown future developments of the reg-
ulatory framework, including the attitude
of the institutions that regulate the energy
market.

Bureaucracy, the prolonging of adminis-
trative procedures, by both authorities and
grid operators, still pose barriers to the rapid
deployment of PV and wind installations in
many European countries.

In Greece, there are certain bureaucratic
barriers for those intending to start up a PV
or wind installation. The long and costly ad-
ministrative process for licensing, and other
grid related issues, has hampered the devel-
opment of wind power in Greece.

In France, the development time
of a ground PV plant is approximately 4
years. Public consultation is required for
every ground PV plant of power higher than
250 kWp (Articles L123-1 to Li23-2 of Code
de I'environnement). Being awarded in

Call-for-Tenders procedures does not mean
a positive evaluation of administrative re-
quirements (administrative authorisation).

Insufficient spatial planning has also been
named as an important barrier in other an-
alysed countries, especially for wind power,
as for example, in Poland.

2. Technological barriers

Technically, PV and wind systems are ma-
tured, so there are no technical barriers
regarding the systems themselves, but
more regarding integration of these sys-
tems within the local grid. Some questions
of technical grid management with a very
high penetration of renewables (new flex-
ibility needs) are still open, alongside mar-
ket challenges, but up to now, renewables’
penetration rates are still too low in most
of the European countries.

The technical condition of distribution
networks, and limitations of the infrastruc-
ture, are a basic factor determining develop-
ment potential of photovoltaics and onshore
wind energy in many European countries.

Another concern, which may hinder devel-
opment of PV and onshore wind, with re-
gards to the grid, is the delays, which may
occur due to the time needed to obtain
planning permission, and also the high level
of ambiguity, which surrounds the grid con-
nection process.

In Poland, technical barriers include:

o Barriers in the access of new DER to the

distribution network, due to problems
with system stability;

+ Limited number of energy storage units;
« Insufficient growth rates of smart meters;

In many grid configurations with PV and
wind installation grid congestion, and there-
fore, over-voltage issues, the malfunctioning
of inverters and electronic equipment, as
well as transformer overloading, can occur.

In the case of Austria, barriers relate
to a lack of standardisation, and due to nine
federal states, there are different require-
ments in each federal state.

Also in France, standards for electric ve-
hicle (EV) recharging infrastructure, do
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not allow dynamic power profile, in order
to provide ancillary services. This standard
is still under development, and is not ex-
pected to apply until April, 2022.

In Spain, access to the network at nodal
level is determined via system-wide studies
and pre-defined stability and security cri-
teria, that may be considered conservative,
when compared to international practices
(e.g., case-by-case grid connection stud-
ies). Transmission and distribution system
operators are liable to develop grid expan-
sion and reinforcement proposals, but fi-
nal decision-making in grid planning rests
with the Ministry of Energy. This makes it
difficult for system operators to invest in
and implement grid optimisation technol-
ogies (e.g., FACTS, DLR,). Limited capacity
in cross-border interconnections take place
between Spain-France, Spain-Portugal, and
Spain-Morocco.

Solar PV and wind investors must meet
applicable rules of the local operator, regard-
ing safety and reliability. High PV solar, and
wind energy penetrations can have positive
impacts on the network, but also negative, if
integrations are not properly managed.

Potential positive impacts on grid opera-
tion can include reduced network flows, and
hence, reduced losses and voltage drops. Po-
tential negative impacts at high penetrations,
include voltage fluctuations, voltage rise,
and reverse power flow, power fluctuations,
power factor changes, frequency regulations
and harmonics, unintentional islanding,
faulty currents and grounding issues (Passey
et al. 2011, 6280).

The negative impacts affecting local grids,
may be solved by implementing smarter
electric grids and flexible management
of the system. The distribution system in
many EU countries needs to be reinforced
by creating new lines, or by increasing their
cross-sections, which requires financial ex-
penditure for development of smart grids,
network management technologies, and
interconnections.

In general, modernisation of the existing
network, and development of smart grids,

allows for optimal use of PV systems and
wind power plants, reduction of network
load, and minimisation of blackout and
emergency threats.

3. Economic barriers

Capital restrictions constitute a signifi-
cant economic barrier to the development
of photovoltaics and wind energy, occurring
mainly in the case of households and small
and medium-sized enterprises, which is
most often observed in the countries of Cen-
tral and Eastern Europe. Prosumers may
not always be able to cover the investment
costs from their savings, they may also have
problems with showing a sufficiently high
own contribution, to apply for an invest-
ment loan. Due to the high cost of obtaining
a loan, or lack of creditworthiness, finan-
cial support may not be available to a large
group of interested people.

Relatively high initial costs of the solar PV,
and wind energy, a long payback time, high
costs of maintenance, as well as insufficient
economic mechanisms, in particular, fiscal
mechanisms, which would enable obtain-
ing appropriate financial benefits, may be
the most important barriers to their rapid
development.

Lack of financial incentive policy meas-
ures, along with a lack of technical support,
can also be a major barrier for conducting
novel technologies.

In Austria, barriers are related to un-
certainties in the investment, based upon
doubts regarding future electricity costs.
In addition, a security payment is needed,
in order to receive a proposal for fund-
ing, and this leads to high financial and ad-
ministrative overheads for small PV plants
(Komendantova et al. 2018).

In the case of Greece, significant eco-
nomic incentives, together with other forms
of stimulus, have been launched for propa-
gating the implementation of RES systems
in the field, and in buildings. Efforts were
made on the Greek market to reduce the fi-
nal price of PVs, but the initial cost is still
too high, both for commercial and domestic
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use, to make them attractive, without any
form of subsidies.

In France, we have seen high photovoltaic
development, financing and insurance costs,
higher than in other European countries,
such as Germany, possibly due to longer de-
velopment times, and a smaller market. For
a project within the call-for-tender frame-
work, a Feed-in Premium is awarded, but
only for a 20year duration, although PV
modules have time and life expectancy of 30
years.

In Poland, the main obstacles are inade-
quately selected economic (tax) mechanisms,
which would enable expected financial ben-
efits to be obtained, in relation to the size
of an investment, installation, and equip-
ment costs. The high cost of investing in
a PV system has been a major obstacle
to transforming an electricity consumer
into a prosumer, and the cost of PV systems
is still generally considered high. The above
was confirmed by surveys carried out in 2015
and 2016. The biggest barrier to installing
renewable energy in Poland was the finan-
cial barrier, i.e. high installation costs — as
indicated by over 67% of respondents (Fed-
eracja Konsumentéw 2016, 89; Ropuszyns-
ka-Surma et al. 2017).

Based upon a survey on solar PV, car-
ried out among Norway residents, the im-
portant factor that influenced the decision
to install a home photovoltaic system, was
the high initial cost, as well as limited finan-
cial support. In this survey, 34.6% respond-
ents stated that installing the PV system is
too expensive, therefore, the high cost was
the main barrier for installing solar PV (Xue
et al. 2021, 4).

In the case of Spain, the uncertainty
of the sector rests in the medium long-term:
some retroactive policies of the past have
caused problems of confidence, and financ-
ing of renewable projects is identified as
an economic barrier.

The policy of the European Union and
the member states supports projects in
the field of renewable energies’ installations.
To increase the number of consumers willing

to engage in prosumer activity, various types
of incentives, subsidies, and low-interest
loans were introduced, which shorten pay-
back periods, and increase the attractiveness
of the investment opportunity.

At the same time, more PV projects are
being implemented without support. In
many EU countries, solar-PV investments
are competitive, and can be justified, based
upon market revenues alone, without
the need for additional subsidies (Banja et
al. 2017, 181).

4. Social and environmental barriers

Solar PV and wind energy play a key role in
combatting climate change by reducing CO,,
SO,, NO, and other pollutants emitted dur-
ing power generation, however, wind energy,
more than photovoltaics, could have a neg-
ative impact on the local environment, res-
idents, wildlife, landscapes, and sustainable
land use (including protected areas), etc.

The level of investment in photovoltaics
and wind energy is directly influenced, not
only by political and legal conditions, eco-
nomic or technological, but also by social
factors, environmental and energy con-
sciousness of society, approach to energy
saving, and the development of renewable
energies.

Solar PV investments are generally ac-
cepted by local communities, and social pro-
tests associated with planned investments,
are rare. The approach of societies to pho-
tovoltaics is shaped by the ecological and
renewable nature of this form of energy, i.e.,
clean energy, whose use in local and global
dimensions, brings several social and envi-
ronmental benefits.

Wind energy projects have a wider land-
scape impact than PV installation. Wind tur-
bines may result in effects, such as: shadow
flicker, audible noise, low-frequency noise,
electromagnetic fields, and many others.
There is complex research in this field.

Social acceptance can have a significant
impact in respect of implementing wind en-
ergy, in many cases, lack of local political —
decision-makers, stakeholders, populations
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i.e., local citizens, household organisations,
and individual end-users’ acceptance, can
limit the overall wind energy resource.

Social acceptance of wind energy is a po-
tential barrier to faster expansion of onshore
wind energy, and appears to be more chal-
lenging, than in respect of solar PV energy.

In Greece, public opposition often focuses
on the environmental impact caused by
the installation and operation of wind farms,
such as the visual impact, the impact on bird
populations, and migration, the noise emis-
sions, the change in land use, the moving
shadows in the nearby vicinities, etc.

In France, environmental authorisation
required previously a 3month public con-
sultation period, regarding the Code de
l'environnement (L181-9). There are strong
local protests for each wind farm project,
supported by about 1,300 local associations,
protesting against onshore wind farm pro-
jects. The major concerns are focused on
landscape degradation, especially in touris-
tic areas, or areas closed to historical build-
ings, on financial depreciation of buildings,
and on noise generation.

Local crowdfunding (open to residents
of the province where the PV plant is in-
stalled, and to neighbouring provinces) and
shared governance with local residents, is
a strong means for increasing local sup-
port, but it is more difficult for wind power
projects than for PV projects, due to high
capital costs for wind power projects. It
is often seen as advisable to give a higher
share of governance to local residents, than
the due share regarding their financial
participation.

Also, in Norway, there is high public op-
position regarding the extension of energy
infrastructure in transmission lines, as well
as wind farms.

Social opposition to new energy infra-
structure development is present in many
countries. The opposition, ranging from
spontaneous neighbourhood protests
to professional campaigns, and legal suits at
the national level, is perceived as a barrier
to wind energy growth.

It should be noted that in recent years,
significant technological progress has been
made in the development of wind energy
production. As a result of this, the negative
impact of wind farms on the environment
has been significantly reduced. This pro-
gress relates to the implementation of mod-
ern construction technologies of wind farms
and methods of their operation, as well as
the development of software, in order to op-
timise the location and estimate their poten-
tial impact on the environment, etc.

Ecological influences of wind energy facil-
ities can vary, depending on the spatial scale
of investment, location, seasons of the year,
weather, ecosystem types, and other factors.
A number of people residing close to wind
energy facilities complain about a high vol-
ume of unpleasant sounds, electromagnetic
interference, vibration issues, shadow flick-
ers, etc.

Photovoltaic systems are more environ-
mentally friendly, compared to wind farms.
PV installations do not emit greenhouse
gases into the atmosphere, do not cause
noise or vibrations. They do not cause any
negative influence on landscapes, and a large
part of the local residents and local govern-
ment institutions accept photovoltaics.

Concluding remarks

The transformation of the energy sector to-
wards more sustainable electricity produc-
tion increases the importance of distributed
generation from renewable sources, such as
solar, photovoltaics, and wind energy.

Achieving EU energy goals and climate
targets requires overcoming existing bar-
riers and regulatory frameworks. Several
barriers have been identified that hamper
the development of PV and wind energy
implementation, including regulatory, tech-
nical, administrative, financial and social
factors in the analysed counties.

Legal and administrative requirements
for photovoltaic and wind installations are
perceived as limiting the possibilities for
the development of distributed generation,
in many analysed countries. Each country
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has different objectives and is free to decide
how to remove the remaining hurdles.

Technological barriers also have a signifi-
cant influence on the deployment of PV and
wind energy. The technical condition of dis-
tribution networks — stable, secure, and
high capacity is a basic factor for high levels
of electricity to be generated from PV and
onshore wind.

Economic barriers are also ranked highly,
as PV and wind systems are often not eco-
nomically profitable, without policy support.

Public opposition to onshore wind farms
is still prevalent in European countries, and
public acceptability is a significant barrier
to their development.
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