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BACKGROUND OF USING RENEWABLE ENERGY
SOURCES IN ORDER TO ENSURE ENERGY
EFFICIENCY OF UKRAINE

In recent years an active growth of renewable gnprgduction in the world has been ob-
served. The peculiarity of our country is the preseof a large number of natural energy
resources which put Ukraine among the electrioiyoeting countries, on the one hand, and
the availability of virtually all types of renewabknergy production (solar energy, hydro-
power (large and small), wind, etc.), on the otire. So we made an analysis of possibilities
of an introduction the renewal energy from 1% dakt@nergy production we have now to
a bigger number and proposes the steps to actiisvgdal.Given the statistic and existing
situation in energy market, the resource basesfegwable energy sources and local fuels
is large and sufficient for a significant incre@séhe energy efficiency and the reliability
of Ukraine's energy supply, and can be the basithétransition to clean energy for the
future.
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1. INTRODUCTION

The problem of energy efficiency and usage of were energy sources is one of the
main problems being discussed in the world enemyrnounity. This issue has become
a compulsory issue since 2001, and till then @oistained in the documents of the Energy
Package developed by the Commission of the Eurofeammunities on the formation of
the EU energy strategy, including the "Road candhe field of renewable energy.

In recent years an active growth of renewablegnproduction in the world has been
observed. For example, in Europe renewable energyuated for 77% of all new EU
power installations in 2015: 22.3 GW of a total@®/2. The EU has plans to increase the
share of renewable energy in the energy balan2é%oby 2020, which is primarily due to
the desire to increase energy security since thedtlitries are mainly energy importing
countries.

The peculiarity of our country is the presence dérge number of natural energy re-
sources which put Ukraine among the electricitycetipg countries, on the one hand, and
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the availability of virtually all types of renewabénergy production (solar energy, hydro-
power (large and small), wind, etc.), on the ottemd.

2. MATERIAL AND METHODS

Research presented in this paper is an elementesfearch project aimed at solving the
problems of resource-saving in agro production dermpf Ukraine. The research is con-
centrated on seeking and analyzing factors whickenadl branches of agriculture more
resource efficient, thus decreasing the value afipcts and ensuring ecology friendly pro-
duction due to the new technologies. Consideriatjalyriculture in Ukraine covers 75% of
its territory, the question of resource-efficiembguction became the question of national
security. When it comes to enterprises that cdreyexamined resource-saving, and more
particular, energy-saving, this paper is focusdg on the analysis of background for using
renewable energy sources in order to ensure ergdfigiency of Ukraine. Research was
conducted with the use of quantitative and qualamethods. The subjects chosen for
qualitative research included enterprises which thgecogeneration station on biogas,
however due to scale of the study we made thelneasxXample. Quantitative research used
the statistical method of analysis. Research nateds collected for the period from 2013
to 2016.

3. BACKGROUND OF USING RENEWABLE ENERGY SOURCES IN UKRAINE
AND EUROPEAN UNION

Here are the data on the use of renewable enerdiriaine and other countries.

In terms of the use of renewable energy, Ukraags Ibehind most countries in the
world. The share of renewable energy in primarygneroduction in Ukraine in 2016 was
1% (without hydro power plants), and electricityngeation, including small hydropower
plants — 1.7%. However, these indicators were aekienainly due to the actions of indi-
vidual managers and specialfsts

In Germany, over 11% of primary energy product®based on renewable energy, and
more than 30% in the power generation séctor

The intensive growth of renewable energy use,@ajiesince the beginning of the 21st
century, is typical for most developed and manyedigying countries. Thus, the share of
electricity generated from non-traditional reneveadrhergy sources in 2016 in the EU coun-
tries (in total production): in Denmark — 12.1%nlBnd — 13.1%, Hungary — 4%, Greece —
2.8%, ltaly — 2.8%, Spain — 2.8%, Germany (in 2018)4.2%, which amounted to 87.6
billion kWh, including: small hydropower plants 8.Z billion KWh, wind power plant —
39.5, power plants on biomass and biogas — 23|&; satteries — 3.5, geothermal energy —
0.1. A similar situation develops for other typésemewable energy production

3 Materials of press-conference “How will Ukrainengfit from the German experience in develop-
ing green energy?/ http://oilreview.kiev.ua/20281%/v-mirovoj-energetike-dolzhny-proizoijti-3-
revolyucii-ekspert/

4 G. Geletucha, T. Zheleznay@tatus and prospects of development of bioen@gjynblogies in
Ukraine,“Ecology of enterprise” 2015, No. 4,p. 32-41.
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Renewable energy is a unique industry that incaes the achievements of many sci-
ences: from meteorology to metal science. If wes@®r wind power as an example, in
the leading countries local firms (many of whicke anedium-sized businesses) occupy
50-70% of the national market. In the process wéligping national wind power in Spain,
more than 60,000 new jobs were created. In Gernthayyind energy sector had a turnover
of more than 7 billion euros in 2014, 12 manufaoyicompanies, 653 wind power plants
serving a total installed capacity of over 19 tramngs MW, with a total workforce of 8,600
peoplé.

According to the energy balance of Ukraine for@(drepared by State Statistic Service
of Ukraine, the share of renewable energy sourcgsoss final energy consumption is 1%,
including biomass — 0.63%, which is 63% of all neable energy sources. Compared to
2015, there is a noticeable increase in the carttdb of biomass to the total supply of
primary energy — by 23%.

Table 1. The place of renewable energy sourcebmmdass in the energy balance of Ukraine

Indicators 2013 | 2014 | 2015 | 2016
Share of renewable energy in the total supply dfmary 108 | 2,01 | 1.165| 0,04
energy,%
g/r;are of renewable energy in gross final energgwmption 345 | 345 | 345 | 345
Biofuel in the total supply of primary energy, nolti tons 156 | 1,52 | 1,088 | 0,972
Biofuel in the total supply of primary energy,% 1,23 | 1,23 | 0,625| 0,475
Biofuel in gross final energy consumption* millioonis 1,45 1,47 1,19 | 1,125
Biofuel in gross final energy consumption*% 1,79 | 1,89 | 1,293 | 1,157
'I_'he share of biofuel among renewable energy soumog®ss 67 68 632 | 628
final energy consumption *%

* — Calculation of authors according to the energlabce of Ukraine for 2013-2016, prepared by
State Statistic Service of Ukraine.

For 2017-2018, predicted even greater growth altieet urgent need to replace biomass
with alternative fuels and the introduction of &itiés that contribute to this process.

4. ANALYSIS OF POTENTIAL RENEWABLE ENERGY SOURCES | N ORDER
TO ENSURE ENERGY EFFICIENCY OF UKRAINE

Taking the rather big share of biogas power statiets analyze this type of renewal
energy source and its potential in Ukraine. Acaagdp the head of Bioenergy association
of Ukraine Georgy Geletucha, installed capacitypioigas power generation facilities in
accordance with the concept of electricity produttfrom biomass in Ukraine is quite
powerful, which is shown in Table 2.

6 V.V. Kaplun, V.H. Shcherbalultifactor analysis...p. 349-359.
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Table 2. Installed power capacity of objects ottleity generation on biomass according to concep-
tion of biomass energy production*

. Forecast

Indicators 2010 2015 | 2020| 2025 2030
Installed capacity of electric plant on biomass, MW 4 112 533 | 1181 2133
Power structure, MW:
Reconstructed coal power plants (co-fired biompss 0.0 0.0 91 230 389
with coal)
Share of electricity production from biomass in 0% 0% 1% | 2.5%| 4.2%
coal blocks (no more than 300 MWe)
Power plant on biomass 0,0 31 54 8l 110
Cogeneration station on biomass 4,1 51 2116 497 890
Power plant / Cogeneration station at the munigipal0.0 0.0 43 118 257
solid waste
Cogeneration plants on biogas from municipal 0.2 10 27 32 40
solid waste poligons
Cogeneration plants on biogas 0.0 21 102 217 446

* Source: G. Geletucha, T. Zheleznasatus and prospects of development of bioeneoiytdo-
gies in Ukraing2015.

In Ukraine there are now working 4 thousand modetid fuel fired and biomass boiler,
100 boilers on straw and 70 boilers on the sunftdwsks. There are several thermal power
plants on solid biomass: 1 — wood in the heatirgiesy, 3 — on the sunflower husks at the
fat and oil industry. In addition, the populatioses thousands of furnaces and household
boilers on wood and wood pelléts

To ensure the necessary volume of fuel for akb@rgy plants planned for introduction,
it is necessary to widely involve waste from agndtistrial complex and energy crops in
the country's fuel and energy balance.

In addition, it is necessary to increase the vawhfelling from the current 55-60% of
the annual growth of wood in Ukraine to 85-90%h&f annual growth, as practiced in the
EU countrie&

In 2014, Ukraine adopted a number of governmestlations aimed at stimulating the
substitution of natural gas for alternative typésmergy and for harmonizing the renewal
energy production sector with the European one.

In particular, the plan adopted by the governniergutumn 2014 for short- and me-
dium-term measures to reduce the volume of nagasalconsumption for the period until
2017 provides for a number of important measures.

1. Granting the status of priority for investmerdjpcts for transferring consumers from

natural gas to other types of fuel and energy.

2. Improving the methodology for calculating tlaeiff for the production of thermal

energy from fuels other than natural gas: the appitin of the accelerated deprecia-

7 State statistic Service of Ukraine — www.ukrgfaw.ua.
8 V.V. Kaplun, V.H. Shcherbakiultifactor analysis of university buildings’ engreefficiency
“Actual problems of economics” 2018912 (186), p. 349-359.
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tion of equipment, the establishment of a maximawel of the regulatory revenue
rate for such projects is not lower than 25%.

3. Simplification of the procedure for transfegito concession, renting and lifting of
the ban on privatization of heat power facilitidg€ommunal ownership.

4. The implementation of the term “biomass” inioaal legislation in accordance with
EU directives.

5. Development of technical conditions for the &tion of bio methane to the gas
transport system of Ukraine, a mechanism for st its production and con-
sumption.

6. Amendments to the Energy Strategy of Ukraingl @®30 in terms of reducing
natural gas consumption, increasing the use ofwebke energy sources and alter-
native fuels.

7. Simplification of the procedure of land alldoat for facilities for the production
of heat and electricity using alternative fuels.

8. Reduction of the number of permits for the iempéntation of gas substitution pro-
jects and the timing of their issuance.

9. Amendments to the laws “On Heat Supply” and ‘atural Monopolies” on the
transition to alternative fuels and to the stimulgtregulation of relevant economic
entities.

In addition, the government introduced additiomalchanisms to stimulate the replace-

ment of natural gas in the heat supply of the paput and budget organizations, which
includes indicators of the effectiveness of measofenergy conservation.

5. ECONOMIC JUSTIFICATION OF RENEWABLE ENERGY PRODU CTION

Indicators of the effectiveness of measures tairensnergy conservation, on the one
hand, are part of the system of indicators of tifiecéveness of financial, production, in-
novation activities of the enterprise, as welltas e¢ffectiveness of personnel management
and resource provision processes and are calculaieg data on the results of these activ-
ities. On the other hand, the implementation offgnsaving measures influences the as-
sessment of the performance of the enterprisevi®ke (economic, production, investment
indicators, etc.), the effectiveness of which iaraleterized by relevant indicatérs

To assess and analyze the company's energy afficie dynamics, the following eco-
nomic data are required, as determined by the iahrystert;

1. The value of the added economic value (valvedted at the enterprise for several

periods):

AEV = EBIT-T-DCC 1)

where: AEV — added economic value, UAH; EBIT — @img profit; T — the amount
of taxes paid; DCC — normal capital expenditur@goict of market valuation of cap-
ital (own and borrowed) and its weighted averags)co

2. The cost of production for several periods;

9 N.A. GerasymchukDevelopment of resource saving strategy in econautiwity of agricultural
enterprised N.A. Gerasymchuk // Modern Management RevieMe 1, 2013.P. 21-28.

10 N.A. Gerasymchukgntrepreneurial mechanism of resource-saving deraknt in agro produc-
tional complexKyiv 2016, 464 p.



76 N. Gerasymchuk

3. Net profit of the enterprise in dynamics;

4. Structure of the cost price of the producthwit indication of the share of energy

costs and its dynamics.

When assessing the effectiveness of investmergeangy conservation, the following
data characterizing the investment activity ofénéerprise:

 the total number of investment projects implemeriigdhe enterprise during the

analyzed period and the share of projects relatezhérgy saving and energy effi-
ciency improvement;

* the total amount of investments made by the eriterpvith an indication of its share

in the volume of investments in energy saving;

« total net discounted income received by the entadrom all investment projects

being implemented, incl. from projects related tergy saving.

Energy saving also affects production indicatarshsas energy intensity of products,
energy efficiency of production activities, in sogsses — output of products.

Indicators of efficiency of investments in enermpnservation are part of the overall
system of indicators for assessing the effectiveradsall investments of the enterprise.
A certain part of the investment projects of theegurise is an innovative project related to
energy saving, therefore it is appropriate to @tea group of indicators for assessing the
effectiveness of innovations

In the system of indicators for assessing eneffigiency, it is necessary to identify
indicators related to the qualification of persdniiéis group of indicators is mainly rep-
resented by indicators of the upgrading of engingeand working personnel in connection
with its training in conducting an internal eneiagydit at the enterprise.

Energy saving also affects the efficiency of pdinvg the enterprise with resources, in
these case energy resources. A more rational @aj#om of the company's interaction with
energy suppliers or energy saving in the productietermines the increase in the effec-
tiveness of these activities.

We can divide the main mechanisms for implementiveggenergy strategy into such
sectors:

» formation of a rational market environment;

« government support of energy saving initiativegwterprises and citizens;

« state technical regulation.

6. CONCLUSIONS

Based on above mentioned sectors we are proptsnfpllowing elements of future

mechanism of renewal energy development in Ukraine:

1. Developing the biomass market. Special attergloould be paid to the use of the
economic potential of biomass (about 23 millionstarf equivalent fuel) as the most
common and accessible type of resource, whichadlleas for multiple forms of use,
simple combustion (wood, logging residues and woaatessing, crop waste); Pro-
duction of biogas with its further use in boilerglanternal combustion engines (live-
stock and poultry waste, urban sewage sludge)ggasration (waste from plant
growing and wood processing, wood) and liquid foleained either from specially
grown crops (rapeseed oil) or through processirgarft and wood products.
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2.

Geothermal energy (economic potential of 14iamltons of equivalent fuel) for the
purposes of heat supply in the Carpathian and Smdfons should be applied
substantially. Part of the geothermal energy (gdobaat and mineral water with
a temperature below 50°C), which can be used fat sigpply with heat pumps, has
entered the category of “low-potential heat use”.

. Most of the regions of Ukraine can significanttyprove the reliability of energy

supply, especially remote settlements due to thmsteooction of small hydropower
plants. The economic potential of this resourcé sillion tons of standard fuel per
year and there is a good production base for ifdementation.

. Good resource of renewal energy is low-poteitiést, the magnitude of which is

significant, more than 5 million tons of standawlfper year. Particular attention
should be paid to enterprises, in systems of wharfous cooling devices are used
by technology. Heat pumps can be used instead trwaolers. Their use in these
systems is most effective, since the cooled waser & temperature of 40°C and
higher.

. The economic potential of wind energy in Ukramaot so great, only 1 million tons

of standard fuel per year, but it tends to increasguding due to the widespread
growing energy deficit generated by traditional powplants. Unconditional eco-
nomic efficiency of wind farms operating in powgstems takes place at an average
annual wind speed of 7 m/s and higher. The mostauoaally viable area of appli-
cation of wind turbines at present is autonomousgrosupply systems based on
diesel stations. Wind-diesel power stations caresgv to 30 percent or more of
expensive imported diesel fuel.

. Solar energy occupies the most modest plaaarinstof economic potential (only 3 mil-

lion tons of standard fuel per year) and one ofrtfwst significant in terms of technical
potential (about 10 billion tons of standard fuet gear). But from this economic poten-
tial one ten-thousandth part is used. And if theophiction of photovoltaic systems is
hampered by their high cost and loss of the mostepil in Europe solar power station
in Autonomy Republic of Crimea.

7. SUMMARY

Given the statistic and existing situation in enamarket, the resource base for renewable
energy sources and local fuels is large and sefftcfor a significant increase in the energy
efficiency and the reliability of Ukraine's energypgply, and can be the basis for the transition
to clean energy for the future.

REFERENCES

1.

2.

Arefieva 0.V.,Managing of entrepreneurship formatidd,V. Arefieva, N.A.Gerasymchuk,
Kyiv 2006.

Geletucha G., Zheleznaya Btatus and prospects of development of bioenectytdogies
in Ukraine Ecology of enterprise 2015.

. Gerasymchuk AForms and specifics of resource provision of econ@mljects in agricul-

ture/ A. Gerasymchuk, N. Gerasymchuk // Humanities andaksciences Ne 2, 2014,

. Gerasymchuk N. A. Development of resource saving glyate economic activity of agri-

cultural enterprises / N. A. Gerasymchuk // Modermitgement Review.Ne 1, 2013.



78 N. Gerasymchuk

. Gerasymchuk N.A.Theoretical approach to examination of economic sgcof agricul-
tural enterprises in UkraineN.A. Gerasymchuk /Current state and perspectives of enter-
prises' development in conditions of internatior@eomic activitfmonograph] — Matej Bel
University, Banska Bystrica, Slovakia 2013.

. Gerasymchuk M., Entrepreneurial mechanism of resource-saving develaprmeagro
productional complexKyiv 2016.

. Malik M., Motivation of manager’s responsibility in businessgitéees of rural tourism/
M.Malik, L.Zaburanna, N.Gerasymchuk // Journal of Rzial Management and Accounting
—2016. Ne 4 ().

. Viktor V. Kaplun V.V., Shcherbak V.Hylultifactor analysis of university buildings’ engrg
efficiency,"Actual problems of economics” 2018912 (186).

. Zaburanna L., Optimization of agriculture product@nthe basis of resource saving strategy
/L. Zaburanna, N. Gerasymchuk // Humanities and $8cignces. — 2014, No. 21.

INTERNET SOURCES

. Bioenergy will replace gas / http://zyma.in.ua/ridpd. 75

. Materials of press-conference “How will Ukraine ben&fitm the German experience in de-
veloping green energy?/ http://oilreview.kiev.ua/@@R/15/v-mirovoj-energetike-dolzhny-
proizojti-3-revolyucii-ekspert/

. State statistic Service of Ukrainenaww.ukrstat.gov.ua

. Wind in power: 2015 European statistics, http://www.awgy/fileadmin/files/library/publi-
cations/statistics/EWEA-Annual-Statistics-2015.pdf

ZASADY WYKORZYSTYWANIA ODNAWIALNYCH ZRODEL ENERGII
DLA ZAPEWNIENIA ENERGETYCZNEGO BEZPIECZE NSTWA UKRAINY

W ostatnich latach obserwuje; siktywny wzrost produkcji energii odnawialnej §vaiecie.
Osobliwadicia Ukrainy jest obecnig duzej ilosci naturalnych zasob6w energii, ktére zaligzaj
ja do krajéw eksportagych energi elektryczn. Kraj ten zajmuje giréwniez produkcj ener-

gii odnawialnej (energia stoneczna, energia wodiatrowa itp.). W artykule dokonano ana-
lizy mozliwosci wprowadzenia energii odnawialnej pochgolg z 1% catkowitej produkcji
energii, ktéy mamy obecnie oraz zaproponowano r@zania do osigniecia tego celu. Bio-
rac pod uwag statystyk i obecra sytuacg na rynku energii, baza zasobdw dla odnawialnych
zrédet energii i lokalnych paliw jest da i wystarczajca dla znaczego wzrostu efektywno-
$ci energetycznej i niezawoded dostaw energii na Ukrainie i e byt podstawy do przej-
$cia na czyst energe na przysziéc.

Stowa kluczowe:energia odnawialna, oszcnas¢ energii, efektywné energetyczna, elek-
trownia, biopaliwa.
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