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Abstract. This article is devoted to the improvement of social
responsibility due to the development of bioenergy sector. The basis of this
research was to investigate the Polish experience in the field of bioenergy and
evaluation of its development in Ukraine. The study of the relationship of social
responsibility and bioenergy based on an assessment reduction of primary
energy resources and increase of biological.

Considered features of the legislative framework of bioenergy sector in
both countries. Obligations of Poland in line with measures taken by the
European Commission restrict the use of first generation biofuels because of
indirect land use change in the cultivation of raw materials for their production
needs and in accordance with the increase of greenhouse gases when
burned. The social and environmental factors of increasing the use of
biological energy are analyzed.

Keywords: bioenergy, renewable energy sources, primary energy,
environment, social responsibility

Introduction. World production and use of bioenergy is growing due to
factors such as increase of energy safety and environmental security.
However, the interest to invest in the industry also manifested by the following
factors: the development of effective technologies and state programs. As a
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result, for agriculture and forestry there are new markets for their products,
partially reduced dependence on imported mineral fuel prices and therefore
increased the positive impact on the environment. Enterprise activities in this
business and agriculture, forestry will increase the level of social responsibility.

In 2014 Poland entered to the European Union and is committed to
increase the share of renewable energy sources (RES) in energy balance of
the country, particularly in 2012, this share was 8.8% and for 2020 predicted —
21% [3].

Unlike Poland, in Ukraine until today questions about the development
of bioenergy sphere remain open, due to imperfect legal regulation, economic
and social instability, which greatly limits the perception of the industry as a
guaranteed supplier of energy resources to market. In 2015 was adopted the
Decree of President of Ukraine "On the Strategy for Sustainable Development"
Ukraine-2020 ", the main task of which is expected, ensure energy safety and
transition to energy-efficient use and energy consumption with the introduction
of innovative technologies.

Despite on the great scientific and practical interest to this sphere, the
issue of mechanisms implementation of partial substitution of mineral fuel in
Poland and Ukraine, remain open. This connected with many factors:
regulatory, technical, economic, environmental and social [11]. However,
unlike Ukraine, in Poland are functioning national and European standards in
the bioenergy field, which are obligatory and are prerequisite for increase their
production.

Analysis of recent researches and publications. The issues of
bioenergy sector in Poland and Ukraine are researched by many scientists: J.
Gotebiewski, G.Geletukha, M. Hamulchuk, T. Kuts, O. Shpychak and others.

Studying Polish literature in the sphere of bioenergy should be noted
that the questions about development of biodiesel, bioethanol and biogas are
involved many scientists. Thus, considered the impact of oil prices on
agricultural products [5]. In other researches is considered ensuring the
production of raw materials of biological energy sources.

It is important to note that in Ukraine research of legal regulation,
evaluation and capacity building, forecasting, and lobbying the sector at the
national level are engaged many organizations, including the Bioenergy
Association of Ukraine, Scientific and technical center "Biomass", Agency for
Renewable Energy, International Finance Corporation and other organizations
and institutions.

Analyzing the Ukrainian literature sources in this area should be
emphasized that many researches regarding biogas concerning technical
aspect, e.g. G. Geletukha, F. Isermeyer, T. Zheliezna, M. Kaltshmidt, D.
Thrén, J. Zeddies and others.

In general need to emphasize the importance of learning the bioenergy
sector, which should be considered at the point of view energy, economic,
environmental and social components of development.

Purpose. The purpose of this paper is to assess the level of
development the bioenergy sector in Poland and Ukraine as a prerequisite for

497



reducing primary energy resources imports and consumption in both countries.
Consider legislative base for biological energy sources, as well as social and
environmental aspects of its capacity growth.

Methods. The theoretical and methodical basis of the study is the
provision of economic theory, research and development of domestic and
foreign engineers, economists on development of bioenergy industry, laws and
regulations in Poland and Ukraine, the statistics data of the two countries.

To achieve goal in this article were used the following techniques and
scientific methods: induction; deduction; statistical observation; methods of
causation and abstraction.

Results. The development of bioenergy in Poland and Ukraine is
identified with necessary to improve energy safety, reducing dependence on
imported mineral fuels, solving social and environmental problems.

Poland has an overall low import dependency, although increasing,
mostly due to the presence of national sources of solid fuels. The overall
increase is mostly due to lower exports of hard coal. However, import
dependency is high for crude oil, and also above EU average as regards gas.
Poland imports a significant share of its crude oil and gas needs from Russia,
i.e. about 95% and 64%, respectively, of total imports in 2013, which translates
into a relatively high country supplier concentration index. However due to the
recent investments in gas infrastructure improvements are seen in this regard.
Poland experiences a below EU average energy trade deficit (expressed as
percentage of GDP) [2].

In the total, dependence on imports of fuels (minus exports) in Poland in
2013 to gross domestic consumption was 26%, in contrast to the EU-28 less,
where this index was 53%. Dependence on oil and oil products during this
period was 92% (EU-28 — 87%), natural gas — 75% (EU-28 — 65%) (Table 1).

1. Energy balance in Poland in 2013, ktoe
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Primary production 70578 56835 958 3823 - 8511 451 -
Other sources 852 301 550 2 - - - -
(recovered
products)
Recycled products 51 - 51 - - - - -
Imports 45448 6456 27886 10259 - 176 - 671
Stock changes 1483 1305 441 279 - 16 - -
Export 20112 11939 6892 77 - 144 - 1059
Bunkers 141 - 141 - - - - -
Direct use 0 0 - - - - - -
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Gross Inland 98159 52957 22853 13727 - 8559 451 -389
Consumption

Source: [7].

Note: Ktoe means thousand tons of oil equivalent.

Based on the Eurostat’s energy balances the Gross inland consumption
is defined as sum of Primary production, Primary product receipt, Other
sources (recovered products), Recycled products, Imports, Stock changes and
minus Exports, Bunkers, Direct use.

In the energy balance of Ukraine in 2014 the amount of the total primary
energy supply amounted to 105.7 min t of oil equivalent, that decreased in
compare to 2013 on 9.8%. Supply of primary energy in 2014 is characterized
by structural changes: decrease in the share of coal to 33.7%, natural gas to
31.6%, while the growth of nuclear energy was 22.0% and 10.1% of oil. The
share of renewable energy sources (hydro, geothermal, solar, wind and
biofuels) accounted to 2.6%.

The net import (difference between imports and exports) of energy
resources of primary energy decreased by 12.8% and on 26.0% provided the
energy supply of the country. In the structure of energy import the share of
natural gas is the largest and is about 45%, the volume of imported coal —
30%, crude oil and oil products — 24%. In the export structure of energy 70% is
the coal, 12% - crude oil and petroleum products, 10% electricity and 7%
bioenergy.

Sector of final consumption reflects the primary and secondary energy
that consumers were used. On the final consumption of fuel and energy in
2014 was used 61.5 min t of oil equivalent that is on 11.6% less than in 2013.
Reduction of final energy consumption occurred in all consumption directions.
Among the main energy sources the share of natural gas in the structure of
final consumption continues to be the largest — 34.1%. The second largest
source of energy is electricity; its share was 18% (Table 2).

2. Structure of final energy consumption in Ukraine

Final energy To the volume of final consumption, %
consumption, Coal | Crude oll -
Year thousand t of | Gas and and oil Electricit Heat Biofuels
oil equivalent peat | products y energy
2011 75852 385 124 16,1 15,8 15,8 1,4
2012 73107 36,4 13,1 16,7 16,2 16,2 1,4
2013 69557 359 12,5 16,2 17,0 16,8 1,6
2014 61460 34,1 14,9 16,5 18,0 14,5 20
Source: [8].

Due to the high dependence on imports of energy resources in the fuel
and energy balance of both countries, it is necessary to diversify the
production of energy resources, particularly through renewable energy
sources.
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In Poland, the share of renewable energy in 2013 in the energy balance
of the country according to the Polish Statistical Service was 11.9%. The share
of renewable energy in Poland is associated primarily with the adoption of the
Program of renewable energy development. The Council of Ministers in 2009
in Poland adopted the "Energy Policy until 2030", where the share of
renewable energy up to 2020 should be 15 percent.

In the structure of energy consumption from renewable energy sources
in Poland is dominated solid biofuels and in 2013 they amounted to 80

percent. The share of liquid fuels was 8.2%, wind energy — 6.2%, hydro energy
- 2.5 % (Table 3).

3. Structure of renewable energy sources consumption in Poland in 2013

Renewable energy TDj In % to the total quantity of renewable energy
sources sources
Solid biofuel 286 144 79,9
Solar energy 639 0,1
Hydropower 8 781 2,4
Wind energy 21614 6,0
Biogas 7 593 2.1
Liquid fuel 30 944 8,6
Geotermal energy 778 0,2
Municipal wastes 1490 0,4
Environment power 1184 0,3
Total 357983 100,0
Source: [3].

In Ukraine, by the data of the State Statistics Service of Ukraine, the
share of RES in gross final energy consumption reached to 3.62% in 2013,
including biomass - 2.28% that is 63% of all renewable energy sources, or
1.61 min t of oil equivalent (Table 4).

4. Share of RES and biomass in energy balance in Ukraine

Years
Indexes 2010[/2011/2012[2013

Biofuels / waste in the gross final energy consumption, min 1,40 1,45 1,47 1,61
t of oil equivalent
Biofuels / waste in the gross final energy consumption, % 1,86 1,88 1,99 228
Share of biofuels/ wastes of all RES in the gross final 62 67 68 63
consumption, %

Source: [9].

Analysing table 4, it can be noted that for the share of biofuels
accounted most of the RES in gross final consumption in Ukraine. Thus, in
2013 biofuels in the final energy consumption of biofuels were 2.28% that is
on 0.42% higher compared to 2010. The development of RES production and
consumption are obvious, because every year is increased their number in the
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energy balance of the country. A perspective direction of the biomass use is
the production of bioenergy, which can lead to a significant reduction of energy
consumption in both countries, particularly in agriculture.

Compare production of bioenergy in Poland and Ukraine in 2013, we
can see that 88% is bioenergy sources in total consumption of renewable
energy sources, in Ukraine — 67% that is only 1,61% in total energy
consumption. Despite on small part of bioenergy sources in energy balance of
Ukraine, we have great energy potential of biomass. Energy potential in
Ukraine in 2013 was 27.47 min t of oil equivalent. The biggest share of
economic potential of biomass belongs to straw cereals, wastes of corn and
energy crops [9].

In 2009 was adopted the Law of Ukraine "On amendments to some laws
of Ukraine to promote the production and use of biofuels" in order to stimulate
production and use of biofuels, the development in Ukraine of the national fuel
market through the involvement of biomass as a renewable raw material for
production of biofuels. There is supposed to increase the share of alternative
fuels to 20% of total fuel consumption in Ukraine until 2020 [6]. Another is
National Action Plan on Renewable Energy to 2020 set the overall objective of
the development of this sector in Ukraine to 2020 — contribution RES in gross
ending energy consumption that has to be reach to 11% until 2020 in
according to commitments of Ukraine as a member of the Energy Community
[2, 10].

The European Commission justifies the need for measures to limit the
use of first-generation biofuels by influenced of Indirect land Use Change
(ILUC) on greenhouse gas emissions from the combustion of biofuels and
bioliquids. These emissions occur when biofuels displace plants on the
formerly protected lands (forests, natural grasslands and peatlands). The
findings of the research the American Institute IFPRI that was ordered by the
European Commission, show a significant effect on the impact of ILUC on
emissions of greenhouse gas (GHG) [4].

The EU Energy and Climate Change Package (CCP) was adopted by
the European Council on April 6, 2009. The Renewable Energy Directive
(RED), which is part of this package, entered into force on June 25, 2009, and
had to be transposed into national legislation in all Member States (MS) by
December 5, 2010. The EU wants at least 10 percent of energy used in
transport to come from biofuels by 2020, since this is where greenhouse gas
emissions are increasing the fastest. The wider target is for clean energy to
make up 20 percent of fuel used in transport, power stations, heating stations,
and cooling stations combined. National targets will be set for each country’s
contribution to the overall goals. The CCP includes the “20/20/20” goals for
2020: a 20 % reduction in GHG emissions compared to 1990; a 20 %
improvement in energy efficiency compared to forecasts for 2020; a 20 %
share for renewable energy in the EU total energy mix. Part of this 20% share
is a 10% minimum target for RES consumed by the transport sector, to be
achieved by all member states [1].
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On 11 of September 2013 the European Parliament decided that of
these 10% only 5.5% may consist of first-generation biofuels. The rest should
include second-generation bio-components (produced from waste, algae or
cellulose), or other renewable energy sources such as biogas.

On April 28, 2015, the European Parliament approved the reform of the
Renewable Energy Directive (RED), which includes a 7% cap on food crop
based biofuels for the transport sector. The current blending of food crop
based ethanol and biodiesel is estimated at respectively 3.3 and 4.3 percent.

Thus, in the future to address the reduction of greenhouse gas
emissions and improve environmental conditions as in Poland and Ukraine,
need to reduce energy consumption by improving energy efficiency and
conservation, and to increase the use of RES.

Discussion. The development of bioenergy could open new
opportunities for rural development in a harmonious combination of food safety
and positive impact on the environment. The main aspects of this way should
be: bioenergy integration into existing policies and programs for rural
development; jobs creation; definition of indicators impact for rural
development; combining these indicators in a comprehensive system in order
to assess the viability of the activity in the field of bioenergy; monitoring and
evaluation of investment to expand production of biological energy; estimation
the value of food safety: availability, access, stability and consumption.

Assessing the impact of bioenergy on the environment indicates that
natural systems can be significantly improved, or vice versa, somehow
degraded. This issue is important in terms of ensuring sustainable production
activity in the bioenergy industry. Therefore it is necessary to ensure the
monitoring of GHG and their reduction due to replacement of mineral fuels on
biological, tighten control over the restoration of soil fertility and protection of
biodiversity. Conducting research and development should promote the
rational development of bioenergy industry to achieve social and
environmental effects, as well as the definition of the basic criteria to minimize
production costs to increase its business competitiveness.
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PO3BUTOK BIOEHEPIETUKW B NOIbLLI TA YKPAIHI B KOHTEKCTI
NIABUWEHHA COUIANBHOI BIANOBIAANIBHOCTI BIBHECY

O. I'. Makapuyk,
A. Ckyanapcki,
B. I3ne6cki

AHomayis. Cmamms npucesiyeHa upileHHo rnpobraemu nideuuw,eHHs1
couyianbHoi gidnosidanbHOCMi 6i3Hecy 4epe3 po3sumok bioeHepeemuyHor
eany3i. OCHO80r 00CniOXKeHHA Uux numaHb 6yno eus4yeHHs1 doceidy Monbwii y
eanysi 6ioeHepaemuKku ma ouyiHKa Ii po3eumky 6 YkKpaiHi. Bue4eHHs1 e3aemMo-
36’A3Ky couianbHoi eidrnosifanbHocmi 6i3Hecy 3 6ioeHepeemuKo [pyH-
myembsCs Ha OUIHUi 3HUXEHHS CrOXUBAHHS [MEeP8UHHUX eHepeemuy4HuXx
pecypcie ma HapouwiysaHHs 6i0n102i4HUX.

O6rpyHmosaHo ocobsiugsocmi 3akoHoO0as4yoil 6a3u 2asnysi bioeHepaemu-
Ku o06ox kpaiH. BukoHaHHs 30606’3aHb [lonbuwii,8i0nogiOHO 00 exumux
€seponelicbko Komicieto 3axodis, 0O6Mexyrmb eukopucmaHHs bionanus
epuwoao NMOKOMIHHS Yepe3 HernpsiMy 3MiHy eUKOPUCMAaHHS 3eMili npu eupouly-
8aHHI cuposuHu 0nsa nompeb ix supobHuymea ma, 8i0rnoegidHO, 36iNbWEHHS
napHUKosuUx easie fnpu 320paHHi. [NpoaHanizoeaHo coujanbHi U eKosoaivHi
acriekmu HapouwlyeaHHs1 6UKOpUCMAaHHS 6iosio2idHuUX Oxepen eHepeil.

Knroyoei cnoea: 6ioeHepezemuka, 8iOHo8s1Ir08aHI Gxkeperna eHepeair,
nepeuHHa eHepeis, HaeKoJsIUWHE cepedosuuye, coyianbHa
eidnoeidasnbHicmb

PA3BUTUE BUOSHEPIETUKE B MNMOJIbLUE U YKPAUHE
B KOHTEKCTE NOBbILLEHUA COLMATIBHOU
OTBETCTBEHHOCTU BU3SHECA

O. I'. Makapuyk,
A. Ckyanapcku,
B. U3pnebGcku

AHHOmayusi. Cmambs nocesieHa peweHuro npobnemsl rnosbiWeHUs
coyuanbHoli omeemcmeeHHocmu 6u3Heca nocpedcmeomMm  passumus
b6uoaHepeemuyeckoli ompacnu. OcHoeoli uccrnedosaHusi amux e60rpPocos
661510 usyyeHue onbima [llosbwu 6 obnacmu 6uosHepeemMuKu U OUEHKa ee
passumus 8 YkpauHe. M3y4eHue e3aumMocessu couyuasibHol omeemcmeeH-
Hocmu 6u3Heca ¢ 6uo3HepeemuKkol OCHO8bleaeMCs Ha OUEHKE CHUXEHUS
nompebneHusi nepeuvHbIX 3HEpP2emu4YeckKux pecypcos U HapauwusaHusi
6uosioaudyecKux.

O6ocHosaHbl o0cobeHHocmu 3akoHoOamernbHOU 6a3bl 6 obnacmu
6uoaHepzemuku obeux cmpaH. BeinosHeHue ob6sizamenbcme [losnbwu, 8
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coomeemcmeuu c npuHamsiMu Eeponelickoli komuccueli mepamu, ogpaHu-
yugarom ucrosib3ogaHue buomonsuea nepeoao MOKOEHUsT U3-38 KOC8EHHOU
CMEeHbI UCMonb308aHus 3eMu fnpu eblipaljusaHuu cbipbsi 0511 UX NpPou3eo0-
cmea, U, COomeemcmeeHHo, ysesu4eHue napHUKo8bIX 2a308 Mpu caopaHuu.
[poaHanu3suposaHbl coyualbHble U 3KO/102u4ecKue acrnekmsl HapawjusaHusi
UCrob308aHUs 6UOI02UYECKUX UCMOYHUKO8 3HEP2UU.

Knroyesnie crioea: 6uoaHepzemuka, 80306Ho8s1I5eMble UCMOYHUKU
3Hepauu, nepeuyHasi 3Hepausi, OKpyXarowasi cpeda, coyuasibHas
omeemcmeeHHOCMb
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