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Abstract:

The paper discusses issues related to the development of solar energy production in Poland and selected EU countries in
the years 2009-2014. The analysis of data concerning the production of solar energy in Poland and selected EU countries
is presented as well as the strategic goals of the Union in respect the development of the ‘solar energy industry’. The
article discusses the benefits and costs of the transformation of energy engineering and development of the production
of solar energy, which is one of the most widespread and popular technologies of the production of energy from renew-
able resources in view of environment protection or reduction of the costs of energy consumption.
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INTRODUCTION

Since the accession to the European Union in 2004, Po-
land has been obliged to meet the requirements specified
in the climate-energy package. The task additionally in-
cludes reporting on all forms of actions related to environ-
ment protection and observing the standards and recom-
mendations expressed in the EU directives. The climate
policy of the EU and UN gradually becomes more rigorous
and demanding, the price of energy resources tends to in-
crease, whereas natural resources in Poland are less availa-
ble in view of the need to protect them and well as increas-
ing costs. Yet the share of renewable resources in the ener-
gy balance increases.

The issue of the use of renewable energy sources (RES)
in Poland and EU countries is also connected with the ques-
tion of ‘energetic security’.

The very concept of RES has relatively recently gained a
new significance in view of the sustainable development of
the energy sector due to the difficult geopolitical situation,
mainly in Ukraine and disruptions in the transfer of gas
from Russia.

The situation extorts the need to look for additional,
alternative sources of energy improving the energy security
of Poland. Furthermore the background literature indicates
that solar energy is one of the most popular alternative
sources of energy. Hence the paper discusses the problem
of the development of the market of the production of so-
lar energy in Poland and selected EU countries.

EU STRATEGIC GOALS FOR THE DEVELOPMENT OF THE
PRODUCTION OF SOLAR ENERGY

Traditional forms of obtaining energy result in excessive
pollution of the environment, for instance by the emission
of the carbon dioxide, which is harmful not only for the
environment but also for people. Additionally, the use of
non-renewable sources of energy leads to the reduction of
their resources, which is adverse for the economy, still
largely dependent on them.

Ecological ideas, to large extent implemented in prac-
tice, LED to the development of photovoltaic cells, or solar
panels, which convert solar energy in electric current, rele-
vant for the functioning of the contemporary society [11].
Co-financing covering all the costs connected with the con-
struction of solutions in the sphere of the use of solar ener-
gy as well as research whose aim is to extend the scope of
the achievements in respect of the use of solar energy, are
particularly important here [12].

The European Union has become one of the leading
international organizations stressing the need to develop
and implement new mechanism of supporting the RES sec-
tor. According to article 194 of the ‘Treaty on Functioning
of the European Union’, the aim is to offer help to Member
States by supporting the energy efficiency, developing new
forms of renewable solar energy, or connections between
energy grids [16].

The scope of the aims includes the assurance of the
functioning of the energy market, in this case the market of
electric energy, on which energy is traded. The last of the
EU goals specified in the Treaty applies to the4 assurance of
security of energy supply in Europe. All this is expected to
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lead to the improvement of the condition of the natural
environment, which is highly relevant for the appropriate
functioning of people.

In order to achieve the goals specified in the Treaty, the
European Union after the approval of the ‘Energy for the
future’ White Paper, assumed that until 2010 energy ob-
tained from renewable sources will total at 12%, out of
which 22.1% will be electric energy [17]. When in 2004 new
countries joined the European Union, it was decided to
increase the share of energy from renewable resources to
21%, which led to a lack of progress in achieving the goals
and acceptance of a wider legal framework [14].

“The renewable energy roadmap” report of January
10th, 2007 presented the strategy of the European Union
concerning the renewable energy sources until 2010. The
European Committee suggested that the use of renewable
energy in the European Union should total at 20%, whereas
10% of all the fuel used in transport should be bio-fuel.
Additionally a new legal framework was proposed, and dur-
ing the spring summit of the Council of Europe in 2007 the
goals were approved by the political leaders of the EU [17].

The share of solar energy in the realization of the goals
set by the European Committee, with the Assumption that
the total demand for energy is reduced by 9%, could
amount at 2.4% and 3.6% according to the RDP — Full
R&Dand Policy scenario or 2.4% according to the AMD —
Advanced Market Deployment scenario [1]. Whereas taking
into account the increase by 8% of the share of renewable
energy in 27 EU countries, the share of the solar energy
according to the RDP scenario would amount at 12%, w
according to the AMD scenario by 4.5%, while in case of the
BAU scenario at 2.9%. The accomplishment of these goals
requires the average annual growth of the European solar
energy market by 26% in case of the RDP scenario, 15% in
case of the AMD scenario and 7% in case of the BAU sce-
nario [1]. From the economic point of view, the realization
of the RDP scenario requires 214 billion Euro, which cover
the cost of production, trade, engineering and installation
of the systems between 2006 and 2020 [1].

Thanks to the strategy of the European Union concern-
ing the use of energy from renewable sources, including
solar energy, already in 2014 the emission of CO, in instal-
lations participating in the European System of Trading
Emissions was reduced by 4.5%. According to Miguel Arias
Cafiete, the European Commissioner for climate and energy
Policy, this proves that despite significant economic devel-
opment it is possible to take care of climate protection,
especially by significant reduction of the emission of the
carbon dioxide into the atmosphere. This undoubtedly con-
tributes to further progress in the strategy assumed by the
European Union in respect of the increase in the use of
renewable energy [3].

The strategic goals of the European Union follow the
principle of sustainable development, directed at broadly
understood well-being of present and future generations.
This direction of the development has specific implications,
also for the development of the energy sector and results
in new instruments supporting new technologies concern-
ing for instance production of solar energy, or other forms
of production of renewable energy. Increasingly more ac-
tions are taken in respect of the development of such in-
vestment. The strategic goals of the EU include the period
after 2020, so that the policy for the investors could be
prepared in advance, after the realization of goals of the
previous strategy have been accomplished [6].

BENEFITS AND COSTS OF THE TRANSFORMATION OF EN-
ERGY PRODUCTION AND THE DEVELOPMENT OF THE PRO-
DUCTION OF SOLAR ENERGY.

In several countries (among others in Denmark, Germa-
ny or France), the transfer towards sustainable economies
was accomplished by means of renewable sources of ener-
gy. The transformation in energy production based on
‘ecological modernization’ of the production market includ-
ed energy saving as well as broadly understood increase of
the energy efficiency, all in accordance with the principles
of sustainable development. The goal of the transformation
was to replace completely all non-renewable sources by
renewable sources which are safe for the environment. The
benefits of the transformation include more effective envi-
ronment protection, increase of the number of work places
be creating new research center, increase in the interest in
the sources in view of decreasing costs of the purchase of
Technologies, increase in the efficiency of energy produc-
tion and better administrative as well as legal situation.
According to Graczyk, Kazmierczak-Piwko (2014): ‘In the
consequence of efficient continuation of the processes of
‘ecological modernization’ (...), the market of energy pro-
duction may become one of the major areas of the realiza-
tion of the postulate of full employment’ in the future,
since the RES sector, which can be observed in Germany,
generates more workplaces compared to the sector of con-
ventional energy production. Already in 2011 the number
of persons employed in the RES sector in Germany was two
time bigger than in the sector of conventional energy [8].

The newly planned act on renewable energy resources
assumes that the market of solar energy will become more
transparent. As part of the policy of sustainable develop-
ment, the act will assure income from the sale of electric
energy obtained from collectors and additional income
from the sale of so called ‘green certificates’.

Another benefit assumed be the new law consists in
exempting micro — and small power plants from the need
to run business activity and the requirement of possessing
concessions for the production of electric energy will be
abolished. The biggest benefit for potential power plants
will consist in the fact that the distributors of energy will
not collect fees for connecting micro-installations to the
grid. Undoubtedly the act as well as changes in financing as
well as support for small power plants will encourage in-
vestment into solar energy in Poland, and year by year the
cost-effectiveness of the technology will increase.

Solar energy production in European countries is one of
the fastest developing branches of the production of re-
newable energy. Both in the public discourse as well as in
economic practice the practical application of ‘green tech-
nology’, which protects climate and reduces the emission
of the carbon dioxide has been observed. Renewable ener-
gy gradually becomes more popular, so that in the future
the costs of the purchase of energy could be reduced. The
production of small amounts of electric energy used e.g. by
households, requires solar collectors. If more energy is
needed large amounts of photovoltaic cells combined into
solar farms must be used [4]. Energy obtained in this way
can be used for current purposes e.g. production, or sold to
companies specializing in the distribution of electric energy.

It is estimated that at present only 0.02% of the energy
of the Sun radiation which reaches the surface of the earth
is used. The developer of the solar energy production was
initially slow due to high production costs and limited inter-
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est. Polish producers developing the production of solar
collectors reached foreign markets and 50% of the pro-
duced facilities is exported. While observing the recent de-
velopment of the branch of the production of solar energy,
it can be noticed that doubling of the volume of installed
power results in 20% dicrease of the price of photovoltaic
panels, whereas in Europe the costs of photovoltaic plants
fell by 50 % over the last 5 years. Further decrease of prices
of solar panels by 36-51% is expected in the near future
[10].

ment of the production of solar energy may reach the level
of 40% in 20140. ‘In 2008 Spain was the biggest market of
solar energy in the world. In 2014 fewer PVs were installed
than in Poland’, this quotation perfectly shows the potential
of Poland in respect of the development of the production
of renewable energy [2].

Solar energy production is encouraged by various cred-
its, EU funds or funds of Rother state institutions. The best
known institutions supporting the development of photo-
voltaic investment include:

In 2008 the tempo of the sale of solar installations grew — The National Fund for Environment Protection,
significantly and the country occupies the seventh position — Regional funds for environment protection and water
on the solar energy market in EU, which is better than in management,
such countries like Portugal or Spain. Although the develop- — Bank Ochrony Srodowiska (Environment Protection
ment is still not distinctive, the research conducted by the Bank),

Institute of Renewable Energy indicates that the develop- — Ekofundusz (Ecofund) [7].
Table 1

The structure of acquisition of energy in selected EU states in the years 2008-2012

UE-28 Austria Czech Estonia Finland Lithuania Litvia Germany Poland Slovakia Sweden
Specification Republic
w %

2008 50,0 49,3 81,2 97,8 80,5 88,8 82,4 37,8 97,7 48,7 53,2

2009 49,4 47,5 75,9 97,4 80,6 85,7 82,8 39,6 86,0 52,9 54,5

Solid biofuels 2010 49,4 52,3 72,2 97,0 82,5 84,6 84,5 41,4 85,6 52,7 55,9
2011 48,6 53,8 68,6 96,2 83,4 84,6 84,0 37,0 85,3 56,5 54,0

2012 47,2 50,1 66,3 95,9 79,7 82,8 80,2 35,9 82,4 55,9 51,7

2008 1,3 14 0,2 - 0,0 - - 3,3 0,0 - 0,1

2009 1,8 1,5 0,5 - 0,0 - - 4,2 0,1 - 0,1

Solar energy 2010 2,3 1,9 2,1 - 0,0 - - 53 0,1 0,4 0,1
2011 3,8 2,2 6,5 - 0,0 - - 7,5 0,1 2,8 0,1

2012 51 2,1 6,1 - 0,0 0,0 - 8,6 0,2 2,9 0,1

2008 20,7 39,8 7,2 0,3 16,0 33 15,0 7,4 3,4 33,6 38,0

2009 19,7 41,5 8,1 0,3 13,8 3,1 14,2 6,6 3,4 30,7 35,8

Water energy 2010 19,8 36,9 8,3 0,2 11,8 3,9 14,4 6,2 3,7 32,2 33,6
2011 16,5 34,9 5,6 0,3 11,7 3,6 12,0 5,0 2,7 23,4 34,5

2012 16,2 39,1 5,6 0,3 14,6 3,0 13,7 5,5 2,1 24,6 36,7

2008 7,5 2,1 0,9 1,5 0,2 1,1 0,3 15,1 1,3 0,1 1,1

2009 7,8 2,0 1,0 1,9 0,3 1,2 0,2 13,7 1,5 0,0 1,4

Wind energy 2010 7,9 2,0 1,0 2,4 0,3 1,6 0,2 11,4 2,1 0,0 1,8
2011 9,5 2,0 1,1 3,2 0,5 3,5 0,3 14,1 3,7 0,0 3,2

2012 10,0 2,2 11 3,5 0,4 3,9 0,4 13,2 4,8 0,0 3,3

2008 4,8 2,1 3,7 0,4 0,5 0,3 0,5 13,2 1,8 1,0 0,7

2009 51 1,8 5,0 0,3 0,5 0,4 0,5 14,5 1,6 1,3 0,7

Biogas 2010 5,2 1,7 6,1 0,4 0,4 0,8 0,6 14,9 1,7 1,0 0,7
2011 6,4 2,0 8,2 0,3 0,6 1,0 1,1 17,4 1,8 3,3 0,7

2012 6,8 2,2 11,5 0,3 0,6 1,0 2,2 19,5 2,0 4,3 0,7

Source: [6].
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Table 2
The structure of the production of electric energy from renewable sources in selected EU countries in the years 2008-2012
UE-28 Austria Czech Estonia Finland Lithuania Litvia Germany Poland Slovakia Sweden
Specification Republic
w %
2008 10,0 7,5 31,4 13,7 36,2 10,0 0,2 9,8 50,9 10,5 11,0
2009 10,2 7,2 30,0 56,7 38,7 12,7 0,1 10,0 56,5 10,0 12,7
Solid biofuels 2010 10,4 8,0 25,3 69,9 43,7 12,7 0,2 10,3 54,2 10,2 12,5
2011 10,9 9,0 23,3 65,0 44,8 10,9 0,4 9,2 54,4 13,6 11,5
2012 10,5 7,3 22,5 66,7 37,5 14,9 1,6 8,5 56,5 13,2 10,7
2008 1,3 0,1 0,3 - 0,0 - - 4,8 - - 0,0
2009 2,4 0,1 1,9 - 0,0 - - 7,0 - - 0,0
Solar energy 2010 3,4 0,2 10,4 - 0,0 - - 11,2 - 0,3 0,0
2011 7,0 0,4 30,1 - 0,0 - - 15,9 - 7,9 0,0
2012 9,3 0,7 26,6 - 0,0 0,2 - 18,5 0,0 7,7 0,0
2008 58,8 85,8 54,2 14,2 61,6 66,8 96,8 21,5 32,6 88,5 84,8
2009 56,0 86,6 52,2 5,9 58,5 62,0 97,2 19,7 27,4 88,9 82,5
Water energy 2010 55,2 85,3 47,3 2,6 53,4 59,3 96,8 19,6 26,8 88,5 80,9
2011 45,8 83,7 27,1 2,5 51,5 43,2 93,8 14,0 17,7 75,6 79,0
2012 435 85,5 26,4 2,8 59,1 35,8 90,2 14,8 12,1 75,0 80,3
2008 214 4,5 6,6 67,5 0,9 21,8 1,8 43,8 12,7 0,2 2,5
2009 22,5 4,2 6,2 36,0 1,3 23,1 1,4 40,9 12,4 0,1 3,1
Wind energy 2010 22,1 4,6 5,7 26,5 1,2 24,6 1,3 36,2 15,3 0,1 43
2011 26,6 4,7 5,5 31,2 2,0 42,7 2,3 39,6 24,4 0,1 7,2
2012 26,9 4,8 5,2 29,4 1,7 45,6 2,8 35,5 28,1 0,3 7,3
2008 4,4 1,3 7,2 4,6 0,1 1,5 1,2 14,0 3,8 0,3 0,0
2009 4,7 1,3 9,5 1,3 0,1 2,2 1,3 15,9 3,7 0,4 0,0
Biogas 2010 4,7 1,4 10,8 1,0 0,4 3,4 1,6 16,7 3,7 0,6 0,0
2011 5,6 1,5 12,8 1,3 0,6 3,2 34 17,2 34 2,3 0,0
2012 6,1 1,2 18,2 1,1 0,5 3,6 5,4 19,1 3,3 3,5 0,0
Source: [6].

Poland has a significant potential for the development
of the production of solar energy. Objectively however, it is
much smaller in comparison with our western neighbors.
Germany set ambitious goals in respect of the development
of solar energy which to large extent were accomplished
and the development was impressive.

Yet in 2012 the act on renewable sources of energy was
changed, and its purpose was to stabilize the increase in the
number of new plant as well as reduce the costs of sup-
porting RES.

The act did bring expected results and the market of
solar energy in the Germany was in crisis. The fall was so
drastic that the German photovoltaic market shrank by half
and the number of workplaces was reduced from 111 thou-
sand to 56 thousand.

ANALYSIS OF DATA ON THE PRODUCTION OF SOLAR ENER-
GY IN POLAND AND SLECTED EU COUNTRIES — LEADERS
AND OUTSIDERS

Considering the fact that both innovations and the will
to protect the environment from All forms of pollution in-
creases with the level of ecological awareness, EU states,
including Poland, put increasingly more emphasis on acqui-
sition of energy from renewable sources. This includes solar
energy, on which more emphasis is put not only in view of
promotion of its use by the industrial sector but also by
individual households [5]. It is important that the cost of
acquiring solar energy is much lower in view of its availabil-
ity, and the energy can sufficiently satisfy the demand of
the entire planet.
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On the average in Poland during one year the power of
solar energy for 1 m2 reaches 1000 kWh, which is equiva-
lent to more than 100 liters of heating oil [15]. As part of
the “operational program; infrastructure and environment”
in the years 2007-2013 the European Union designated the
budget of 860 million Euro for financing investments con-
nected with renewable energy, including obviously solar
energy. Considering the fact to each of the member states,
according to the Directive 2009/28/We of the European
Committee, is expected to increase its share in production
of renewable energy by 2020, the level for Poland was
agreed for 15% [13]. Table 1 presents the structure of the
acquisition of RES in selected EU countries in the years
2008-2013.

While referring to the report of the Central Statistical
Office from 2013 on energy from renewable resources, it
can be observed how Poland and other countries of the
European union obtain energy and how it produced de-
pending on the sources. Definitely Germany remain the
leader in production of solar energy, when the in 2009 ap-
proximated 4.2%, whereas four years later i.e. in 2012 in-
creased to 8.6%. The increase is the highest in European
Union and amounts at 4.4% [6]. The Czech Republic has
even higher increase in these years at level of 5.5%. The
general index for EU-28 states was 1.8% in 2009 and in-
creased to 5.1% in 2012. The growth in Poland is limited
since as late as in 2011 the share in the acquisition of solar
energy reaches 0.1% and increases to 02.% in the following
year. There is no growth in such countries as Lithuania,
Finland or Sweden [6]. Table 2 shows the structure of the
production of electric energy from renewable sources in
selected EU countries in the years 2008-2012.

While analyzing the table presenting the structure of
electric energy from renewable sources and comparing it
with previous set, it can be noticed that the Czech Republic
and Germane are unquestionable leaders. The level of pro-
duction on the territory of the Czech Republic in 2009 to-
taled at 1.9% whereas in 202 as much as 26.6% which
means growth by several hundred percent. In case of Ger-
many, it can be observed that initially the level approximat-
ed 7%. In the following years the growth was so high that it
reached 18.5 % in 2012, which means impressive increase
by 11.5%. The index for eU-28 states was 9.8% in 2012,
which means development and growth by 6.9 percent rela-
tive to 2009. The results of Poland, in comparison with both
leaders is bad as it is so low that approximates 0% in 2012.
This may result from the fact the bio-fuel is the main source
of renewable energy in the country. In the group of coun-
tries with the zero result there are also Finland and Sweden
which focus on other sources.

While referring to the above presented data from the
report of the Central Statistical Office, it can be noticed that
in subsequent years some countries such as the Czech re-
public or German put more emphasis on acquisition and
production of solar energy. They attempt to meet the re-
quirements included in the Directive 2009/28/WE and work
on the positive image of their countries as well as acquisi-
tion energy from the source which is available at all times.
In other countries, similarly to Poland, Finland or Sweden
the growth is limited or cannot be observed like in the case
of Estonia or Latvia. This can be caused by production of
energy from other renewable resources. The argument that
the sun is a inexhaustible source of clean energy, free and
endless should be convincing [6].

CONCLUSIONS

For numerous years Poland has attempted to imple-
ment and meet the rigorous obligations included in the
climate-energy package.

It can be observed that in the issues of broadly under-
stood “energy security” enjoy increasingly stronger inter-
est. The problem is highly significant and with time will gain
in significance. Solar energy remains one of the most popu-
lar methods of acquiring energy from renewable sources
and is widely used both in Poland and the world. Thanks to
numerous campaigns supporting ecological ideas, the
growth of interest in new, alternative and not conventional
methods of acquiring energy. Poland should undertake
numerous actions promoting the acquisition of energy from
renewable sources, so that in this respect it could approach
those countries of the European Union which are particu-
larly successful in this area.
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