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Abstract. The goal of the work was to determine the changes occurring in the field of using renewable energy resources
during the last ten years in Wielkopolska Province (Poland). The percentage of energy from renewable resources in the
production and consumption of electrical power in Wielkopolska in 2005 did not exceed 1%. In each subsequent year
there was a growth in the production and consumption share of electrical power, up to 7.8% in 2011. The annual average
growth since 2005 amounted to approx. 1 percentage point for Poland and approx. 1.3 percentage point for the province.
The current level of the share of renewable resource energy in electrical power generation in Wielkopolska Province, and
on average in the whole country, is far below the strategic goal which Poland should attain by 2020 and below the
average of EU states.
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Introduction

The development of renewable energy resources is considered to be an important element of not only
environmental protection but also sustainable social and economic development [1, 2, 3]. A renewable
energy resource is a resource which in the process of conversion uses energy of wind, sunlight, aerothermal
and geothermal energy, waves, marine currents, sea (ocean) tides, the gradient of rivers (hydropower),
energy from biomass, landfill gas and also biogas produced in the processes of wastewater discharge and
treatment or decomposition of stored plant and animal waste [4]. In Poland by 2020 the percentage share of
energy from renewable resources should amount to 15% of the total energy consumption [5, 6].

Electrical power in Wielkopolska Province (Fig. 1) is produced mainly by commercial power plants using
fossil fuel combustion. The province, which constitutes 9.5% of Poland's area, generated from about 10%
(2000) to 7.9% (2011) of the domestic production of electrical energy. In the recent years Wielkopolska
Province has seen an intensive growth of renewable energy generation [7, 8, 9]. The goal of the work was to
determine the changes occurring in the field of using renewable energy resources during the last ten years in
Wielkopolska Province.
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Fig. 1. Location of Wielkopolska Province (the dotted line) in Poland
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Materials and Methods

The research used data from 2000-2011, coming from the yearbooks of the Central Statistical Office in
Poland [10], the Statistical Office in Poznan [11, 12] and also the National Power System Report [13].

The data covered: the amount of generated power and its consumption, the amount of power generated
from renewable resources in total and by particular types, the number and installed power for different types
of renewable energy installations, in Wielkopolska Province and Poland. Due to the lack of a homogenous
database, in some cases the analysis used the data from selected years of the investigated multi-annual
period.

Changeability of the share of energy from renewable resources degending on year was determined with a
simple linear regression equation. The coefficient of determination R* (%) served as a measure of the fit of
the regression function to the empirical data.

For calculations, graphs and diagrams the study used Microsoft Excel 2010, charts were made with
Microsoft Word 2010.

Results and discussion

The domestic generation of electrical power since 1990 has been slightly higher than its consumption
[13]. The positive energy balance has remained until the present time and it is Wielkopolska Province that
has a significant share in generating this surplus. In 2001-2011 the amount of generated electrical power in
the province fluctuated from 12,640 GWh in 2010 to 14,730 GWh in 2003 (Fig. 2).

GWh
15000

14500

14000 -+

13500 -

13000 -

12500 -+

12000 -+

11500 -+

11000 ~

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
year

Fig. 2. Amount of electrical power production, including renewable energy resources (RERs), in Wielkopolska
Province in 2000-2011

The percentage of energy from renewable resources in the production and consumption of electrical
power in Wielkopolska, according to data from 2005, did not exceed 1% (Fig. 3).

In each subsequent year there was a growth in the production and consumption share of electrical power,
up to 7.8% in 2011. The annual average growth since 2005 amounted to approx. 1 percentage point for
Poland and approx. 1.3 percentage point for the province. The current level of the share of renewable
resource energy in electrical power generation in Wielkopolska Province, and on average in the whole
country, is far below the strategic goal which Poland should attain by 2020 and below the average of EU
states [14, 15, 16]. For example, in the USA the share of RERSs in electricity generation should grow to 25%
by 2025 [3].

In the structure of power generation resources, one can notice a growth in power generation from wind
and biomass, at the expense of a decreasing importance of water power (Fig. 4). In relation to the rest of
Poland [8,10], Wielkopolska Province distinguishes itself by a big share of power generated from biomass, a
relatively low share of energy from biomass and still a big share of water power.

In Wielkopolska the power of wind installations accounts for more than 90% of the total power of
renewable energy installations (Fig. 5, Fig. 6), compared to an average of about 46% in Poland. Water and
biogas power plants rank next in terms of power output. As for the share of the latter, it is similar to the Polish
average.
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Fig. 3. Share of energy from renewable resources in the total electrical power production in Wielkopolska Province
and Poland in 2005-2011
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Fig. 4. Structure of renewable resources of power generation in Wielkopolska Province and in Poland in selected
years

The level of energy from water power plants can be evaluated as low, much lower than the country's
average. A very low share of utilising biomass results from the lack of data of its use in the process of co-
combustion with other energy carriers by large commercial power or combined heat and power plants. First
Polish investments in photovoltaic installations did not take place in Wielkopolska; so far in Poland electrical
power from geothermal resources has not been generated.

Conclusions

1.  Changes in using renewable energy resources in Wielkopolska were observed since the moment of
Poland's accession to the EU. Since 2005 the annual average growth of the share of electrical power
production from renewable energy resources increased by 1.3 percentage point and was larger than the
average growth of this share for the whole country.

2. The share of renewable energy resources in electrical power generation in Wielkopolska is currently
still low. To fulfill the EU requirements it will be necessary to build and connect to the power network much
bigger renewable energy installations than operating at present.
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Fig. 5. Distribution of wind farms in Wielkopolska Province in 2011 work on the basis of: http://www.elektrownie-
wiatrowe.org.pl/pl/energetyka-wiatrowa/lokalizator-farm-wiatrowych
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Fig. 6. Number (in brackets) and structure of power (in %) of various types of renewable energy installations in
Wielkopolska Province in relation to Poland (as for January 2011) source: own work on the basis of [8] (for the co-
combustion installation, the power cannot be determined)
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3. Most power of renewable energy resources comes from investments in wind power generation, other
sources of renewable energy do not arouse interest. It may show insufficient support for the development of
this sector both in the region and in whole Poland.
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AnHomauyusi. E. Kanbapuyk, P. Kanbapuyk. TpaHcghopmauyusi 80306HO8J/IIEMbIX UCMOYHUKO8 3Hepauu e
Benukononbsckol nposuHyuu ([Monbwa) e Havyane XXl eeka. Llenbio uccrnedosaHusi 6birio onpedenums U3MEHEHUS
8 ucrofnb308aHuUe 80300HOB/IAEMbIX UCMOYHUKO8 3Hepauu Ha MpomsikeHUU rnociedHe2o Oecamurnemusi 8 obrnacmu
nposuHyuu Benukononbckol (lMonbwa). [ons sHepeuu u3 60306HOBMASIEMbIX UCMOYHUKO8 8 rpousgodcmee
anekmpoaHepauu 8 uccriedyemoli obracmu, no daHHbIM 2005 200a He ripesbiwaem 1%. 3a kax0obil 200 coobwarom 06
ysenu4eHuu ceoeli donu 8 npoudsodcmee u nompebreHuu anekmposHepauu, 0o 7,8% e 2011 20dy. CpedHezodoesoli
npupocm ¢ 2005 eo0a cocmasun okono 1 npoueHmHsbili nyHkm 05 lNonbwu u npuMepHo Ha 1.3 MpoueHmMHo20 nyHKma
8 nNposuHyuU. HelHewHul yposeHb 00U 80300HOB/ISeMbIX UCMOYHUKOS 3Hepauu 8 npou3sodcmee 3/1eKmposHepauU 8
MposuHyUU Benukononbckol, Kak u 8 cpedHeM o cmpaHe, no-fnpexHemMy HaMHO20 HUXe cmpameaudyeckol yesnu, 4mo
lMonbwa domkHa docmuyb Kk 2020 200y U HUXe cpedHe20 nokaldamerns 0ns cmpaH EC.

Knroqeenbie crioea: 80306H08/IsIEMbIE UCMOYHUKU 3Hepauu, cmpameaudeckas yens, LlenmpanbsHas u 3anadHas Nonbwa.

AHomauyisa. E. Kanbapuyk, P. Kanbapyyk TpaHcghopmauisi mnoHoesroeaHux Oxepesn eHepeii y Benukononbchbkil
nposinyii (Monbwa) Ha noyamky XXI cmonimms. Memoto OocnidxeHHs 6yno eu3Hayumu 3MIiHU Yy 8UKOPUCMAaHHS
MOHO8/II08aHUX OXepen eHepeil npoms2oM ocmaHHbo20 Oecsmunimms 6 obnacmi nposiHyii Benukononbcebkili
(Monbwa). Yacmka eHepeii 3 noHoenweaHux dxepes y aupobHuumei enekmpoeHepeii 8 docnidxysanili obnacmi, 3a
OaHumu 2005 poky He nepesuuiye 1 %. 3a KoxeH pik nogidomnsroms rpo 36inbWeHHs1 C8OET yacmKu y supobHuUUmei ma
crioxusaHHi enekmpoeHepeii, 0o 7,8 % 8 2011 poui. CepedHbopiyHuli npupicm 3 2005 poky cknas 6nu3bko 1
npoueHmHul nyHkm 0Ons lNonbwi i npubnusHo Ha 1.3 NpoueHmMHo20 fnyHKMy 8 nposiHuii. HuHiWHIG pieeHb Yacmku
r1IoHo8MH08aHUX OxXepen eHepail y supobHuumei enekmpoeHepeaii 8 nposiHyjii BenukononscbKil, K i 8 cepeOHboMY Mo
KpaiHi, siK i paHiwe Habazamo Hux4e cmpameeiyHoi memu, wio lMonbwa nosuHHa docssemu 00 2020 poKy i Hux4e
cepedHb020 rokasHuUKa 0ns KpaiH €C.

Knro4oei croea: noHoesroeaHi dxxepena eHepeii , cmpameziyHa mema , LleHmpanesHa i 3axioHa lNonbwa .

lMocmynuna e pedakyuto 05.02.2014 .
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