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Polityka Unii Europejskiej w zakresie ochroérpdowiska i bezpieczstwa energetycznego
to nie tylko zbiér przepiséw i zakazéw, ale wprowadnowe mgliwosci rozwoju

gospodarczego, zeksza bezpieczstwo ekologiczne i przyczyniagsdo ochrony zdrowia
publicznego poprzez ograniczenie emisji gazow emwhnych (GHG). Polityka ta
przyczynia s} do rozwoju odnawialnycherodet energii (OZE), ddacych niezlgdnym

elementem ograniczania konwencjonalnycbrodet energii i paliw  kopalnych
odpowiadajcych za obecny stan i dalsze pogarszagiéredowiska. Edukacja ekologiczna i

energetyczna spotearmdwa ma znaegry wptyw na dalszy rozwoéj odnawialnychrédet
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energii, przedstawienie realnych zaggojak i wartagci ptynacych z rozwoju zielonej energii
przy wsparciu ze strony pstwa, pozwoli na reafnpoprave jakosci zycia spoteczistwa.

Cel: Celem artykutu jest préba oktenia rozwoju sektora odnawialnycnodet energii w
UE. Analizowano przepisy, dyrektywy unijne, ustaatgz obecny r@l paistwa w rozwoju
rynku energii odnawialne;j.

Materiaty i metody: Zrodto danych stanowita bogata literatura przedmatz Eurostat. W
pracy wykorzystano metody tabelaryczne, graficzogisowe.

Wyniki: Analizy pokazu, ze bezpieczestwo energetyczne i ochrodeodowiska stanowi
jedno z najwgkszych wyzwéa XXI wieku. Przy szybkim wyczerpywaniu ¢si
konwencjonalnychzrodet energii, i dalszemu rogtemu zapotrzebowaniu na energod
ktorej wzrost PKB jest uzateiony na catymswiecie, sprawiaze degradacjg&rodowiska
przyspiesza, a wraz zgnemisje gazow cieplarnianych (GHG). Polityka Uniirgpejskiej w
zakresie ochronyrodowiska i bezpieczstwa energetycznego poprzez swoje dziatania,
zabiega o zdecydowany rozwdj rynku energii odnaweigl zapobiegaf wyczerpaniu si
zasobow i zanieczyszczertitodowiska.

Whnioski: Obecnha sytuacja UE w tym polski pokazuje rozwdj OZE jest jednym
Z najbardziej patych zada we wspoOiczesnym zagdzaniu, gdzie energia odnawialna
odgrywa kluczow role w ochroniesrodowiska, ochronie zdrowia publicznego i wie
gospodarczym, zapobiegaj wyczerpaniu i zasobOw, zanieczyszczenikrodowiska i
ograniczeniu emisji gazoéw cieplarnianych, niekigayy sprzeciwie sektora prywatnego i
jego obywateli. W diej mierze zalene od dosfpnascia wsparcia finansowego ze strony
panstwa.

Stowa Kkluczowe: odnawialna energia , rozwdQj gospodarczy, konsumpcja
energii, GHG, OZE

Energy consumption and production contribute twiodthof GHG emissions on the
global scale. Therefore, energy also has the greptgential for slowing down GHG-driven
climate change by accelerating the pace of innomatand promoting large-scale
implementation of sustainable energy technologiés The global energy system faces
rapidly growing and changing requirements, inclgdime fight against climate change as well

as the predicted increase in the global demaneriergy. The Fourth Industrial Revolution
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has the potential to resolve both economic andabpeoblems. Sustainable energy innovation
offers solutions to many of the world’s greatestlignges, and it is the key to harnessing the
full potential of energy as a contributor to futgm@wth and prosperity [8].

The growing awareness about the positive impactseokwable energy on the
environment and public health, plus the availapitif renewable energy subsidies and loan
schemes, have considerably altered public peraeptabout renewable energy generation [3].
Governments often rely on social regulatory poidie the area of environmental pollution,
health protection and safety [4].

The growing share of renewables in the nationatggnsystem decreases the demand
for energy from conventional sources. The aboveredses the consumption of primary
energy generated from fossil fuels, which contsisuto environmental protection [3]. The
global production of renewable energy is determimgtbcal energy potential, national policy
and the support for renewable energy projects [3].

The government and specialist institutions provideersight because market
mechanisms are not effective in controlling therapens of businesses that are unwilling to
limit emissions of harmful substances. Thereforellution control is regarded as the
responsibility of the government [4].

Transformational change in sustainable energy g#ineris a complex process that
should balance the priorities of economic growthergy security, and environmental
sustainability. This process requires close collation between innovators, regulators,
system planners, investors, and end users. Govetanand the private sectors should
maximize their efforts and seize the opportunitfered by public-private cooperation to

resolve problems that neither governments nor legses can solve on their own [8].

Energy security and environmental protection pmse of the greatest challenges in
the 2f' century due to their indisputable effects on hurhaalth. The existing state of
knowledge and scientific and technological advarem@nsupport the implementation of
measures that effectively contribute to energy sgcuyromote energy safety, and protect
public health. The ability to harness the forcesnature in the process of developing
renewable energy sources (RES) will play a key moléne race against time to minimize the

adverse effects of climate change in the comingsyea
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Despite the surge in clean energy investmentsenBd, fossil fuels continue to be
subsidized in many countries around the world, #v& adoption of carbon pricing and
emission charges is not highly effective. The carbased socioeconomic system has
contributed to a behavioral and economic lock-ivamious end-use categories, thus limiting
the implementation of sustainable energy solut[8hs

Despite its huge dependence on coal, Poland isugligdlimiting its share in the
economy. Therefore, it is forced to introduce alédive energy sources, which sometimes
cause opposition from the mining lobby and the llmmmmunity. Institutional support for
research and development as well as direct capitadstments is needed to promote
renewable energy projects [6].

Energy is the backbone that powers all economidsnaodern human activity, and it
delivers multiple benefits for society. Concern®olocal air pollution have become critical
in many countries, which gives priority to sustdél@eageneration of energy that is affordable,
secure, and available to all consumers [8]. Thé leigsts associated with renewable energy
generation and certain opposition from local comities) in particular with regard to the
location of production facilities, pose certaintoens. Therefore, a robust system of legislative
solutions, tax credits and financial incentiveseiguired to distribute economic returns across
society [6].

The costs associated with electricity productioseaaon renewable energy sources
(RES) vary and are largely dependent on local megoavailability in the different regions
and countries of the world. At present, energy gated from traditional sources is cheaper
than renewable energy in many countries, inclutlaoand. For this reason, renewable energy
projects must receive initial support from the S{&.

Despite its growing popularity, renewable energyeagation also faces opposition
from critics who argue that clean energy instadlasi are unduly expensive. However,
equipment costs are borne only once, and the returnvestment considerably exceeds start-
up costs [59].

Renewable energy sources represent the key tedynfdo reaching the energy poor
by offering green electricity to communities thapend on conventional energy sources and
expensive fossil fuels. Renewable energy technetogre particularly effective in meeting
this goal because they provide small-scale solsttbat meet the needs of the people affected
by poverty. In the last decade, the reduction iniggent costs has made RES increasingly
competitive with fossil fuels. Despite the abovede technologies continue to face numerous

social, economic, and structural challenges [14].
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Clean energy installations also reduce particufad#ution and improve public
health, which is another important considerationnd\energy has seen growing popularity
relative to other renewable energy sources suahasesr and solar energy becausecan be
harvested with relatively little constraints regard the locatiof [15]. However, most
protests address the location of renewable enatgy, such as wind farms, the resulting
increase in noise levels, decrease in land vatfigsound emissions, and loss in tourism and
the turbines can kill migrating birds.

For biogas, the main concerns expressed by mendfetee local community
include high levels of heavy traffic during substr&ransport and odor emissions. However,
well-designed and properly managed agriculturalg@aso plants provide many benefits.
Renewable energy facilities have more advantagams tlisadvantages because they use
energy sources that are constantly renewed thraugtiure cycle [3]. Dissemination of
knowledge often sways negative opinions regardamgwable energy projects, which is why

environmental and energy education is crucial [16].

The implementation of the EU policy in the areaeofvironmental protection and
energy security contributes to the rational managenof energy sources and increases the
proportion of energy generated from renewable ssur¢wind energy, solar energy,
geothermal energy, tidal power, biofuels, and bisshaas alternatives to fossil fuels, thus
limiting greenhouse gas (GHG) emissions. This pohas been announced by the IPCC
special report Global Warming of 1.5 °C (2018) [Elfective management of energy sources
is a priority goal of the EU policy that aims toduee CQ emissions and minimize the
harmful effects of climate change [2].

The EU policy aims to further reduce €@missions. This goal will be achieved by
developing and implementing energy-efficient tedbg®s in the industrial sector and by
increasing the proportion of energy generated frenewable sources [5].

The Ministry of Energy develops energy laws andesponsible for Poland’s energy
policy. According to Directive 2009/28/EC of therepean Parliament and the Council of 23
April 2009 on the promotion of the use of energynirrenewable sources, the Member States,
including Poland, must establish mandatory natiterglets to generate a certain proportion of
their energy from renewable sources by 2020. InEbk the transition to a modern, low-
carbon, and energy-efficient economy and the dewveént of RES led to the decoupling of
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GHG emissions and energy consumption from econgnuwth, for the common good. The
EU is well on track to achieveits 2020 target feducing GHG emissions by 20% relative to
1990 levels [9].

Poland has signed the Kyoto Protocol on climatengbaand it hosted the 2018 UN
Climate Change Conference in Katowice, which saaithoption of the Katowice Package as
a rulebook for the implementation of the 2015 PAgseement [6].

In July, 2018 three countries of the EU: Frangmif® and Portugal established that
the issue of renewable energy is important foramy the EU, but also the world as a whole.
The Paris Agreement pointed out the important obléhe EU in the decarbonization of the
EU, and to promote convergence in Member Statds F12 Member States are also required
to keep the global average temperature rise wétw@ ° C above pre-industrial levels
[10].Legal norms that are consistent with the Etdeés and are effectively implemented play
a key role in energy security. The energy policgos separate from socioeconomic processes
that are regulated by numerous documents and lawerious segments of the economy [13].

The move towards a sustainable and carbon-neuwairadty requires transformations of
socio-technical energy systems around the worlds T common political goal in the
international arena. However, there are concersitakome EU Member States’ deviation
from renewable energy action plans, different speadd forms of energy transition
processes, as well as policies that lack long-teomsistency. Despite considerable efforts
within the EU to transition to renewable energy tthange process is often thwarted by
vested interests, institutional barriers, and pigibendencies in the power sector [11].

Despite legal solutions that limit financial suppfor the development of renewable
energy projects, the share of RES in Poland’s divenargy balance will continue to increase

in coming years [6].

The purpose of this paper is to present an attdmmtetermine the development of the
renewable energy sector in the EU and its impodganaevelopment in Poland. Taking into
account regulations, the state of the economy,riexitdactors, and internal policies of EU
countries, we can observe differences between thdhe process of increasing the share of
renewable energy sources in energy production.régelations, EU directives, laws and the
current role of the state in the development ofrdreewable energy market were analyzed.
The source of data was rich literature on the stged the Statistical Office of Eurostat,
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Central Statistical Office. To present the resuis twork uses tabular, graphic methi
whereas to analyze the results the Authors of Hpepused descriptive methods. The t

frame of the research falls between z-17 with a perspective until 2020. The areas anal

are EU countries, including Pola

The development of RES is one of the most pressasks in contemporal
governance. Renewable energy plays a key role wire@mmental protection, protecticof

public health and economic growth and it dependpadicy.
Poland for example established the target of 159share of renewable energy

gross final energy consumption, but in 2017 it acbd only 10.9% (fig. ..

Figure. 1. Share ofenewabl energy in gross final energy consumpftén
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Source: [GUS] 2018 [18]

In Poland, the share of energy from renewable ssunc gross final energ
consumption decreased from 11.3% to 10.9% in 2@1cbmparison to 2016. There is a r
that Poland will have t@ngage in an energy transfer from countries that haet theil
targets and have an excess.

The following Member States have surpassed theél® 28rgets by 2017: Croat- by
7.3%, Denmark by 5.8%, Swede— 5.5%, Estonia — by 4.2%, Finlandy 3%, Lithuania —
by 2.8%, Bulgaria by 2.7%, Czech Republ~ by 1.8%, Italy -by 1.3%, Romani— by
0.5%, and Hungary by 0.3% (Table 1
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Poland is one of the few countries in the world rehthe share in energy sources is entirely
subject to a gross energy consumption decreasédl® and 2017. Thisdecreasecan be
attributed mainlyto the adoption of a law that irapd new restrictions andadditional charges
on the construction of wind farms, thus decrea#iiegy profitability. Another reason was the
decrease in the prices of green certificates, whiere introduced to boostcompetition in the
green energy sector. These measures decreaseafitebgity of wind farms and pellet fuel.
Some wind farms were closed [3]. The developmenthef renewable energy sector is

influenced not only by State support, but alsodijonal law-making.

Table 1. Share of renewable energy sources in final groesgy consumption in the EU (%)

Countries  |2004 |2010 |2011 |[2012 |2013 |2014 |2015 |[2016 |2 017 ti(r)gzeot
UE-28 85 | 131 | 134 | 147 | 154 | 162 | 167 | 17 | 175 20
Belgium 19 [ 56 | 63 | 72 | 75 8 79 | 86 | 91 13
Bulgaria 94 | 141 | 143 | 16 19 18 | 182 | 188 | 187 16
Rggﬁgﬂc 69 | 105 | 11 | 128 | 139 | 15 15 | 149 | 148 13
Denmark 149 | 221 | 235 | 257 | 27.4 | 207 | 314 | 326 | 358 30
Germany 62 | 127 | 125 | 136 | 138 | 144 | 149 | 149 | 155 18
Estonia 184 | 246 | 254 | 255 | 25.4 | 262 | 284 | 286 | 29.2 25
Ireland 24 | 58 | 66 | 72 | 76 | 87 | 91 | 93 | 107 16
Greece 69 | 98 | 1200 | 135 | 15 | 154 | 154 | 151 | 16.3 18
Spain 83 | 138 | 132 | 143 | 153 161 | 162 | 174 | 175 20
France 95 | 127 | 121 | 136 | 142 | 148 | 152 | 159 | 163 23
Croatia 235 | 251 | 254 | 268 | 28 | 278 | 20 | 283 | 273 20
ltaly 63 | 13 | 120 | 154 | 167 | 171 | 175 | 174 | 183 17
Cyprus 3.1 6 6 6.8 8.1 8.9 9.4 9.3 9.9 13
Latvia 328 | 304 | 335 | 357 | 37 | 386 | 375 | 371 | 39 40
Lithuania 172 | 196 | 199 | 214 | 227 | 236 | 258 | 256 | 25.8 23
Luxembourg 0.9 2.9 2.9 3.1 3.5 4.5 5 5.4 6.4 11
Hungary 44 [ 127 | 14 | 155 | 162 | 146 | 144 | 143 | 133 13
Malta 01 [ o8 | 18 | 28 | 37 | 47 | 51 | 62 | 72 10
Netherlands 2 39 | 45 | 47 | 47 | 55 | 57 | 59 | 66 14
Austria 227 | 299 | 301 | 31 | 32 | 332|328 | 33 | 3286 34
Poland 69 | 93 | 103 | 109 | 124 | 125 | 127 | 123 | 109 15
Portugal 191 | 242 | 246 | 246 | 257 | 27 | 28 | 284 | 281 31
Romania 162 | 231 | 212 | 228 | 239 | 248 | 248 | 25 | 245 24
Slovenia 16.1 | 204 | 203 | 208 | 22.4 | 225 | 219 | 213 | 215 25
Slovakia 64 | 91 [ 103104 101|227 1220 12 | 115 14
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Finland 29.2 324 | 32.8 34.4 36.7 38.8 39.3 39 41 38
Sweden 38.7 | 47.2 | 48.7 51.1 51.9 52.4 53.6 53.8 545 49
United

Kingdom 1.1 3.7 4.2 4.2 5.3 6.5 8.4 9.2 10.2 15

Source: Own elaboration based on Eurostat data(fitffjs://ec.europa.eu/eurostat/statistics
explained/images/4/4d/Share_of energy from_renewablrces_in_gross_final_consumption_of energy%2C
_2004-2017).

Such countries as Bulgaria, Czech Republic, Crpdtiangary, Austria, Poland,
Portugal, Romania, and Slovakia have decreaseshtére of renewable energy in gross final
energy consumption. Reasons for these decreasasrae¥ous.

The data included in Table 1 confirms that the egjghares of renewable energy in
gross final energy consumption in 2017 were in: &me (54.5%), Finland (41.5%) and
Latvia (39.0%). The smallest shares of renewabdegnin gross final energy consumption in
2017 were in: Luxemburg (6.4%), Netherlands (6.6%) Malta (7.2%).

Along with the increase in the share of energy fr@mewable sources, technologies
for their production are developing. This contrdmitto the gradual displacement of fossil
fuels that are unable to compete with the rapidlyedoping and effective renewable energy
industry. Prices of COemission allowances are constantly rising, whiadmns that some
energy sources are already becoming cheaper thargyemproduced in coal-fired power
plants. The average production cost of coal-fired/gr plants worldwide is $ 0.07 per kWh.
Since the average cost of electricity productioamfrcoal is not expected to fall, the
implementation of IRENA forecasts announces th#hiae years renewable energy may have

a permanently lower average price than energy froat-fired power plants [19].

Table 2. Global (LCOE¥*) of utility-scale renewable powemgeation technologies, 2010—
2018 [USD/kWh]

vear | Bioenergy | Geothermal | Hydro Solar . Concentrating Offshore Ons_hore
photovoltaic solar power wind wind

2010 0,075 0,048 0,037 0,371 0,341 0,159 0,085

2018 0,062 0,072 0,047 0,085 0,185 0,127 0,056

Source: The International Renewable Energy AgeiREENA) Report: Renewable Power Generation Costs in
2018. * LCOE (Levelized Cost Of Energy) shows thetof energy produced, taking into account mawtofs,
such as investment, fuel cost, operation and iastah maintenance costs and financing. A methadroonly
used is to compare different energy sources.

Today in most of parts of the world, renewablergyg sources are becomingthe

cheapest source of new power. Data from the IRE®&port show that since 2010, the global
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average cost of electricity (LCOE) from bioenergglar, geothermal, hydro, terrestrial and

marine energy has been competitive with the coptaducing energy from fossil fuels [19].

Conventional energy sources are being rapidly deglend the growing demand for energy
around the world accelerates this process. Suppottiws, policies, and conditions are
required to promote the growth of renewable enengykets, prevent resource depletion and
environmental pollution, and to reduce GHG emissi@).

The growth of the renewable energy sector is Igrdetermined by the availability of
government financial support [5]. Air pollution dotues to rise despite alarming medical
reports. Article 68 of the Polish Constitution stathat public authorities are responsible for
preventing health risks associated with environmlet¢gradation. Therefore, the prevention
of environmental pollution is not only a fundaméntsk of government, but it represents
every citizen’s right to live in a clean and heglédmvironment [6].

Due to numerous problems in the renewable energiprsand the drawbacks of the
Renewable Energy Act, successive amendments hesadglbeen scheduled by the Ministry
of Energy to address the existing issues and mamke¢rfections. Market failures enforce
government intervention, but the imperfect naturéhe State and the political system should
also be taken into consideration. The State cararbeequally ineffective mechanism of

resource allocation as the market [7].
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The European Union’s policy on environmental pritgcand energy security is not only a
set of regulations and bans. At the same timantibduces new opportunities for economic
development, it enhances ecological safety andribom¢s to public health protection by
limiting greenhouse gas (GHG) emissions. This gotiontributes to the development of
renewable energy sources (RES) and those takesanted part in limiting consumption of
basic energy sources and fossil fuels that areonssiple for the current state and further
deterioration of our environment. Environmental amergy education of our society has a
significant impact on further development of renbleaenergy sources. It presents real
dangers but also values derived from the developwifegreen energy with the support of the
state. It will bring a tangible improvement in thaciety’s quality of life.

Aim: The main purpose of the article is to attempt ttewheine the development of the
renewable energy sector in the EU. The regulatiBhsdirectives, laws and the current role
of the state in the development of the renewabéeggnmarket were analyzed.

Materials and Methods: The source of the data was the extensive literadaréhe subject
and Eurostat. This work used tabular, graphic astigptive methods.

Results: Analysis show that energy safety and environmeptatection are one of the
greatest challenges of the 21st century. With #q@dr depletion of conventional energy
sourcesand the continued growing demand for energyyhich the growth of GDP depends
globally, causes accelerated degradation of théremaent, and with it , greenhouse gas
(GHG) emissions. As far as energy safety and enmental protection is concerned, the
policy of the European Union , through its actisi/es towards development of the
renewable energy market . This in turn preventdtetion of resources and environmental
pollution.

Conclusions: The current EU situation, including countries likoland, shows that the
development of renewable energy is one of the mpEssing issues in modern management,
where renewable energy plays a key role in pratgcthe environment, public health and
economic growth. It also prevents resource depletmvironmental pollution and reduces
greenhouse gas emissions. It sometimes occursthdtiopposition of the private sector and
its citizens. To a large extent it is dependenthmnavailability of financial support from the
state.

Key words: renewable energy , economic growth, energy consumption, GHG,

OZE



