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proposed an objective to increase the share ofwaide energy to at least 27% of
the EU's energy consumption by 2030. The Europeam¢il endorsed this target
which is binding at EU level.

The Renewable Energy Directive (Directive 2009/284E the European Par-
liament and of the Council of 23 April 2009 on firemotion of the use of energy
from renewable sources and amending and subseguesplealing Directives
2001/77/EC and 2003/30/EC) was implemented in Rbtam20 February 2015 by
the new renewable energy sources act.

The objective of this article is to analyse therent state of the Polish energy
sector related to the prosumer energy industraldp describes the future poten-
tial for the development of prosumer energy in Rdlarhe analysis was conduct-
ed in the light of the new EU climate and energatives.
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At the beginning, the article presents the curmgeneral state in the EU’s energy
sector. European Union Climate and Energy Packaggetts up to 2050 and the
state of renewable energy use gives the backgrtaednduct an analysis of pro-
spects for the development of prosumer energy lanéo That is why the last part
is devoted to the prosumer energy sector in Polanthe context of European
Union regulations. The critical analysis of the memt situation in that sector has
made it possible to evaluate prospects for the Idpweent of prosumer energy in
Poland in the context of the recently introduceghleregulations.

Introduction

Energy is a vital factor in socio-economic develepin seen by many
countries as strategic to their future. It is arsewf growth for competi-
tiveness and the development of modern economtess.iffiportant role of
energy stems from the fact that primary energyuites sources used by
man in the process of the industrial productionet#ctricity, heat and
chemical products. The sources of energy includid $eels, liquid fuels,
nuclear fuels, and so-called renewable fuels (Nékiz, 2010, p. 7).

Renewable energy will play a key role in the comyegrs in the transi-
tion towards a competitive, secure and sustainadegy system for EU as
an international organization as well for the MemBgates. In 2014 the
European Commission proposed an objective of isangathe share of
renewable energy to at least 27% of the EU's enewggumption by 2030.
The European Council endorsed this target, whichingling at the EU
level.

The Renewable Energy Directive (Directive 2009/Z34 the Europe-
an Parliament and of the Council of 23 April 2009tbe promotion of the
use of energy from renewable sources and amendidgsabsequently
repealing Directives 2001/77/EC and 2003/30/ECpris of the Climate
and Energy Package document. The Directive esheolisa common
framework for the use of energy from renewable sesiin order to limit
greenhouse gas emissions and to promote cleamsptd. Each Member
State has a target calculated according to thee sifagnergy from renewa-
ble sources in its gross final consumption for 20BBat Directive was
implemented in Poland on the 20th of February, 20¥5he new renewa-
ble energy sources act.

The objective of this article is to analyse therent state of the Polish
energy sector related to the prosumer energy industalso describes the
future potential for the development of prosumeergy in Poland. The
analysis was conducted in the light of the new Hidate and energy initi-
atives.
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Research Methodology

This article is an attempt to find answers to tbkoWing question: What
are the prospects for prosumer energy to be indliri¢he recently intro-
duced legal regulations in Poland? Whether the f@an Union regula-
tions concerned Climate and Energy package wil tie¢ development of
prosumer energy sector in Poland?

It seems that the development of prosumer ener§pland is an oppor-
tunity for the Polish energy sector; however, il depend primarily on the
attitude of prosumers, their energy needs andttte support for the mi-
croinstalations.

To realize the objectives of the article, the asialys divided into four
parts. At the beginning, the article presents tireent general state in EU’s
energy sector. European Union Climate and Energkdgge targets up to
2050 and the state of renewable energy use giwebdbkground to con-
duct an analysis of prospects for the developmémrasumer energy in
Poland. That is why the last part is devoted topttosumer energy sector in
Poland.

Literature concerning European climate and enexdicy is extensive
(see Wojtkowska-todej, 2003; 2014; ¥igewski, 2014; Michalski, 2013),
however, until now, there is a gap in the informatavailable about the
Polish energy sector related to prosumer energyngeoe Nowicka-
Skowron & Pachura, 2013).

The results of analysis are available for differentintries and they
concern different issues. J. Rodriguez-Molina, Marlihez-Nunez, JF.
Martinez and W. Perez-Aguiar deal with emergingifess models for
smart grid prosumers, their strengths and weakeess® puts forward new
prosumer-oriented business models, along with tlkalue propositions
(Rodriguez-Molinaet al., 2014, pp. 6142-6171). GKH. Larsen, ND. van
Foreest and JMA. Scherpen analysed a balance oérpmwa group of
prosumers, based on a price mechanism (Laetsaln, 2013, pp. 828-836).
A. Filipowskaet al. (2013, pp. 289-314) present a solution for mamagi
the energy consumption and production in microgrideey present chal-
lenges of managing such networks as well as fumgliibes of a system,
that enables for e. g. preparation of forecastgjng the energy consump-
tion or creation of recommendations for the micidgmrosumers, in order
to deal with these challenges.

The analysis in this article is based on the stofditerature, the legal
regulations and Eurostat’s statistics.
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Situation in the EU Energy Sector

As part of the regional economic integration in ¢he, Member States
took steps towards increasing integration of energykets and creating
common energy policy. These were accompanied byefH@@ts aimed at
protecting the environment, especially working agaiits degradation.
Depending on the state of the world economy atithe, actions taken in
the 70s, 80s and 90s of the previous century watied/in character. In the
first decade of the 21century, a new factor in the discussions andestrat
gies were the attempts to link the issues of enarglclimate change. This
also finds expression in the policies of the Tramtythe Functioning of the
European Union (Wojtkowska-todej, 2014, pp. 44-4%)cording to arti-
cle 194 of the TFEU introduced in the Lisbon Tregly In the context of
the establishment and functioning of the internaftkat and with regard for
the need to preserve and improve the environmarigr bolicy on energy
shall aim, in a spirit of solidarity between Meml&ates, to:
— ensure the functioning of the energy market;
— ensure security of energy supply in the Union;
— promote energy efficiency and energy saving anddineelopment of
new and renewable forms of energy; and
— promote the interconnection of energy networksée(Zajczkowska,

2014).

These energy targets are an important factor irEtlss Europe 2020
growth strategy (European Commission, 2010) basedhe increase in
competitiveness of the EU, as well as a roadmapnforing to a competi-
tive low carbon economy in 2050 (European Commigs2011).

In 2011, the European Union (EU-28) was the foulnijgest energy
producer (6.1%), behind China (18.4%), USA (13.5%) Russia (10%)
(European Commission, 2014b, p. 10). In 2012, pymeaergy production
in the EU stood at 794 million tons of oil equivailend was 15% lower
than in 2004. In the first decade of the 21st agntilne drop in energy pro-
duction was gradual. An exception was the year 260@n energy produc-
tion dropped around 5% in relation to 2008 (Eurp®@13). This was part-
ly the effect of the global crisis, and a drop e tdemand for energy in
certain Member States. An additional reason forgitaglual drop in energy
production could be ascribed to the industry, ngrtted problems faced by
suppliers in the oil and gas sector.

The structure of the world’s energy sources hasmead unchanged for
decades. It is mainly based on the location of g@neesources as well as
strategic political decisions, which have the biigafluence on the devel-
opment of the nuclear and renewable energy sector2011, the part
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played by oil and oil derivatives worldwide stood 3.3%, solid fuels
29.2%, gas 21.2%, renewable energy 12.9%, and atueleergy 5.1%.
Also noticeable is the steady increase in the aopsion of oil, fossil fuels,
gas and renewable sources since 1995. An exceftidhis is the part
played by nuclear energy, which in 2011 droppe@%yin relation to 2010
(European Commission, 2014b, p. 11).

In the European Union, the situation is slightlyfetient. In 2012, the
percentage of oil and oil derivative products uisetthe production of ener-
gy was 11.1%, solid fuels 20.7%, gas 16.5%, renensdurces 21.9% and
nuclear energy 28.1%. Renewable energy sourcesnankar energy,
therefore, constitute half of the energy productiorthe EU. It must be
noted that 48% of the EU energy sector is depenatefbssil fuels, which
produce the most CO2 emissions, which is respanédsl climate change.
A major difference between the European Union aed¢st of the world is
the place of oil and oil derivatives (-20 p.p.), wsll as nuclear energy
(+23 p.p.) (European Commission, 2014b, p. 35).

Climate and Energy Package
Targets up to 2050

One of the key objectives of the current Climatd Bnergy Package is the
reduction of greenhouse gas emissions by 20% cadpaith base year
1990. In the light of the Kyoto Protocol, particiipg countries were re-
sponsible for the reduction of emissions of sewaighouse gases: carbon
dioxide, methane, nitrous oxide, fluorinated gaseduding hydrofluoro-
carbons, perfluorocarbons, sulphur hexafluoride @aahe trifluoride (Eu-
ropean Commission, 2014a, p. 3).

In January 2014, the European Commission publishederms of the
next Climate and Energy Package valid until the 2880. Two main aims
were introduced: the reduction in the emissionreeghouse gases by 40%
and increasing the use of renewable energy sowoc2%%, without pre-
cisely setting specific levels for each countryeTdebate on the future EU
strategy, which began in March 2014 (Green Papegstablish a 2030
framework for climate and energy policies), turrmed to be difficult. The
Union aims for climate and energy policy until 202 set out clearly
(known as the “20-20-20" targets or 3x20% targetd)ey are based on
three main criteria: competitive economy, sustdmapowth, and security
of supply. At the start of the debate, a controyerse on whether the
European Union should accept only one binding targthe reduction of
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greenhouse gas emissions, or whether all currémtiging targets should
be kept (Gawlikowska-Fyk, 2014, p. 1).

In October 2104 the Union leaders gathered forBhessels summit
agreed that by 2030 the EU will reduce CO2 emissionat least 40 per
cent compared with 1990. Additionally, under a nélwnate and Energy
Package it was established that free allowancesrfigsions will be appli-
cable after 2020 and not only until 2019, as eishbd previously. Efforts
will be made in Brussels concerning legislativauiohs, which will ensure
this goal is achieved. The European Union will &fiere introduce its obli-
gations in the first quarter of 2015.

For 2050, EU has endorsed the objective of reduEBingpe's green-
house gas emissions by 80-95% compared to 199 lagepart of efforts
by developed countries as a group to reduce tmeisséons by a similar
degree set for 2020 year.

Renewable Energy Use

In the currently applicable 3x20% targets, the éased use of renewable
energy sources has been set to at least 20% adlbgeergy production (in
the electricity, heating and transport sectorsjhwil0% of biofuels to be
used in transport, relative to 2006. The real ciiieb of Member States
were, however, taken into account, hence the agipgic of the category of
national plans, in which Member States set thein avdication levels to-
wards which they are striving. The ranges vary &utiglly across the
Union.

Figure 1 shows the share of renewable energy seumcene final total
energy consumption of EU Member States in 2012nagaiational plans
for the year 2020.

Analysis of the data presented in the figure abtees to the conclu-
sion that quite early on, the plan to increaseutege of renewable energy
has been successfully implemented in Sweden, Bstdithuania and
Bulgaria, with Sweden exceeding the 50% mark. Tin#hést from meeting
their national criteria were Great Britain (9.9 .p.fNetherlands (9.5 p.p.),
France (8.8 p.p.) and Ireland (8.2 p.p.). Polarsldhahance of meeting its
target of 15%, because it achieved a level of 11a38%arly as 2013 (Euro-
stat, 2013).

From the above Figure 1 it can be seen that theebigarget in the us-
age of renewable energy as an overall part of cpuamergy mix was set
by Sweden at 49%, with the lowest being Malta 810
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Figure 1. Share of renewable energy in gross final energysemption of EU
Member States in 2013 compared with national planthe year 2020 (in %)
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Source: own calculations based on Eurostat (20R&)ived from: http://ec.europa.eu/eur
ostat/tgm/table.do?tab=table&init=1&language=en&geet2020_31&plugin=1
(26.01.2015).

Situation in Poland’s Energy Sector

The energy situation in Poland seems challengingstMlectrical power
and heating stations have old power units thatlshioe taken off the grid
in the next few years due to wear and age. Evendécision is made to
build a nuclear power station, it will only meesmall portion of the coun-
try’s energy needs. Also, shale gas extraction matl be ready in the near-
est future. Therefore every decision concerningcthentry’s energy policy
will play a vital role in securing Poland’'s energg well as diversifying
energy sources (Grzegorczyk, 2014, p. 208). Crgadmall microgrids
systems might become the solution that will hellres®oland’s two basic
energy problems: the necessity to modernize coakpgtations; and sup-
port for building nuclear power stations. The sitanéous passing of legis-
lation concerning renewable energy sources will tniegropean Union
climate and energy policy targets while also flitfd Poland’s internation-
al responsibilities.
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After a few years of work on the project, on 20 ey 2015 Polish
Parliament passed legislation concerning renewabkrgy sources (Re-
newable Energy Sources Act, 2015). The RenewaldegyrResources Act
will come into force after 30 days and regulaticoscern an auction sys-
tem and fee-in tariffs on 1 January 2016. The nawslintroduced new
principles that support energy production from weslele energy sources. It
is the sign of the Renewable Energy Directive impgatation.

One of the fundamental changes to the currentlyicgipe laws sup-
porting renewable energy sources is the replaceofg¢he guarantee green
certificates with an auction system. The governneetd decide how much
renewable energy is needed, taking into accountEtteclimate policy.
Auctions are then prepared, in which the lowestéidvins. In exchange
they are issued a guarantee of support for 15 ydandions will be sepa-
rate for different technologies, as well as largd amall installations. The
support of renewable sources will be passed omswoers, who will in-
cur an additional renewable energy fee. In itst fyisar this cost will
amount to PLN 2.27 per megawatt-hour of electricity

The legislation also foresees the requirement jodmergy and feed-in
tariffs for the resale of electrical energy by pnoers. A constant price of
PLN 0.75 per kilowatt-hour has been set for 15 gdam sources up to 3
kw and for energy originating from hydroelectridna and solar sources.
A constant price will also be applicable for sosrtetween 3 kW and 10
kw — PLN 0.70 for one kilowatt-hour of energy fraagricultural biogas,
PLN 0.55 for biogas from storage, and PLN 0.45 freewage works.
A constant price of PLN 0.65 will apply for a kilat-hour of energy for
hydroelectric, wind and solar energy. For thesercamithere is also an
obligation to purchase for 15 years from when tistallation goes into use.

Feed-in tariffs for home micro-installations of esvable energy sources
is a chance for many people to lower their eneitly. T his solution could
in time improve the situation for all citizens, bese it provides access to
the energy production market even for the smalieate renewable energy
source and lowers the cost of investment in distidm networks, which
would be spread amongst all energy users. The gmest’s earlier pro-
posal would have meant that only wealthy peopleldvtne able to afford
investing in renewable energy sources. Feed-iffddrave leveled the op-
portunity of buying micro-installations, as well lsiting costs and dis-
tributing them in a fairer way. This change is imtpat, but minor from the
overall perspective of the whole renewable energgtas, as it only
amounts to 1% of the whole electrical energy markeis therefore not
enough to solve the problems of renewable energpland.
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A valuation of the effects of regulation estimaties cost of the future
legislation at ca. PLN 4 bn per annum. For prosumsallations, i.e. those
up to 40 kW, no concession or formation of a bussnill be required. It
will also be possible to sell surplus energy baxkhe grid (compare Cy-
glicki, 2014).

Conclusions

Two of three treaties calling the European Comnmesiinto existence
dealt with the energy sector. Over the last fewades the EU has accepted
legislation amounting to numerous Energy, and |@iémate and Energy
Packages. However, specific regulations regarditeygy were not written
into the primary law of the EU. The situation chedgvith the acceptance
of the Lisbon Treaty. By the authority of this tigaarticles concerning
Energy were introduced into the Treaty on the Fonatg of the European
Union, whereby energy policy gained treaty backiNgxt, these resolu-
tions were included in the Strategy for smart, @unstble and inclusive
growth, and in the Roadmap for moving to a comjwetitow carbon econ-
omy in 2050. These documents show the directiorEtdewill take in the
next 30 years, which can be described as greentlgramd stable develop-
ment. It should also be highlighted that the acmeqd at the Brussels
summit in October 2014 of goals regarding the rednof CO2 emissions
by at least 40 percent by 2030 relative to 199Wireq further detailed
legislative work, which will ensure reaching theget. Work on these will
take place in parallel with the international agneat which will be
reached at the COP20 summit in Paris in 2015 atideplace the current-
ly used Kyoto protocol of 1997.

The dynamics of reform and real change in the gnsegtor in Poland
differ from those found in the energy sectors ¢feotEU countries and are
mainly the result of historical factors. While paeimg the framework for
the next Climate and Energy Package, the Europesmn@ssion should
consider the specifics of the energy sector in daakt-Central Europe
country, including Poland. Failing that, the megtof the interests of indi-
vidual countries will become more important thae tmplementation of
the common Climate and Energy Policy. The Europgion should there-
fore increase the size of the European funds asdigm infrastructure in-
vestments in the energy sector of countries in-Easitral Europe.

The energy-mix options available in each MemberteStae varied.
Member States can focus on developing their owniceh@f energy
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sources, but it is also necessary to include Eamopargets, especially re-
newable energy sources.

It seems that, in light of the experiments conduicte different coun-
tries, prosumer energy presents an opportunitythferPolish energy mar-
ket, because it could lower the cost of electrigaérgy and create new
sector jobs. There are analysis that in 2020 aggeelgeat and electricity
power from microinstalations based on renewablerggnasources will
achieve 38,5 TWh (for electrical energy 2,9 TWhY ahe number of
prosumers will exceed 2,5 milllion in Poland (Ihste for Renewable En-
ergy, 2013).

Moreover, the growth of prosumer energy suppliagcchave a positive
impact on meeting the criteria of the Climate amefgy Package, specifi-
cally the 20% reduction of CO2 emissions by 2020.

However, the final word on growth will belong tcetiprosumers, their
local conditions, as well as individual prefereacel choice.
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