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Recently, the problem of increasing energy efficiency in the agro-industrial complex and the imple-
mentation of energy saving policies for Ukraine becomes particularly relevant. The article noted the most
significant problems of analyzing the factors of energy efficient agricultural technologies in modern eco-
nomic conditions: the development of a systematic scientific and sound approach to the implementation
of energy efficient technologies, an analysis of energy efficiency in the agro-industrial complex, the de-
velopment and substantiation of recommendations for improving energy efficiency and energy saving,
which would take into account the specifics of agricultural production. The causes of the high energy
intensity of the products of the agro-industrial complex are determined: the low productivity of livestock
enterprises and sowing, the lack of systematic control over the compliance of energy saving, lack of
developed measures to ensure energy efficiency and energy saving, development and implementation
of low energy-intensive technologies, as well as the use of alternative energy sources and secondary
energy resources. The structure of the energy intensity of one ton of crop production and animal hus-
bandry in Ukraine is given. The main directions of energy saving in agriculture are identified - organiza-
tional, technical, technological, energy, selection and presented activities in the context of each direction.
The stages that should undergo the development of renewable energy in our country and the main areas
of use of renewable energy sources in the agro-industrial complex are noted. The balance of the needs
in the energy resources of the farm is given. To reduce the energy intensity of production processes,
new technologies must be widely implemented, and energy saving organizations can be attributed to
measures that are highly efficient and require minor costs. It is noted that for the rapid introduction of
energy-saving activities, it is necessary to develop a number of incentives and find sources of financing.
Developed a scheme for stimulating the energy saving system. Reveal the essence of the proposed
stimulation methods: coercion, promotion and assistance.

Keywords: agricultural sector, energy saving directions, energy efficient
implementation, energy saving system organization, alternative energy sources.

technology

EHepro3bepexeHHA i anbTepHaTMBHA eHepreTuka
Energy saving and alternative energy

https://doi.org/10.37700/enm.2021.1(19).7 - Owwnbka! 3aknagka He onpeaerneHa.

Formulation of the problem. In recent years,
for Ukraine, the issue of increasing the efficiency of
energy consumption, implementation of energy sav-
ing policy, the creation and improvement of energy
market and increasing the efficiency of energy func-
tioning in general has become special relevant. Un-
like the countries of the event, where energy conser-
vation is an element of economic and environmental
expediency, for Ukraine it is a question of survival,
since there are still no aspects of balanced solvent
consumption - both domestic and imports of fuel and
energy resources. For the economy of modern
Ukraine, extremely low efficiency of energy re-
sources is characteristic [1,2]. Today, national en-
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ergy is characterized by increasing the use of tradi-
tional energy resources, insufficient modernization
of the existing energy equipment, lack of general
practice of introducing energy-saving technologies.
This situation requires a comprehensive approach to
solving the problem, the use of all possible paths for
the formation of balanced energy consumption and
energy saving [3,4].

Among the most difficult problems of analyzing
modern economic mechanisms of energy saving
(both for the domestic agrarian sector) are, firstly, to
ensure a comprehensive approach to energy saving,
secondly, analysis and evaluation of the energy effi-
ciency of leading agrarian industries, thirdly, Devel-
opment of recommendations for improving economic
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structures and energy saving mechanisms taking
into account the specifics of agricultural production
[5,6]. The solution of the above problems involves
the substantiation of modern requirements for en-
ergy saving agrarian technologies and world-class
equipment, as, for example, systems of precision ag-
riculture, direct sowing, plant cultivation in structures
of protected soil, the latest cellular technologies, etc.
Existing methods include a general economic analy-
sis without allocation in general or without detailed
consideration of such factors as specific expenses of
electrical and thermal energy, as well as energy per
unit of production, specificity of agrarian technolo-
gies (compared to industrial technologies), macroe-
conomic characteristics of energy saving, models of
restrictions on energy consumption in agricultural
production, determination on their basis of savings
of electricity and energy [7-10].

Analysis of recent research. The problem of
energy saving development and its stimulation is in
the field of vision of domestic and foreign scholars, in
particular: B.M. Andrushkiva, Ye.A. Buzovsky,
V.V. Vibytvitsky, V.1. Gavrisha, G.O. Dzyana,
V.A. Komeretsky, A. Komar, O. Skliar, O.O. Yero-
khina, D.V. Zakalova, O.V. Kirilenko, D.F. Krysanova,
V.V. Mikitenko, V.l. Perebinis, A.V. Practice,
R. Skliar, T.V. Serdyuk, |.M. Sattyk, V.N. Statema,
B.P. Fedishin, I. Manita, A.K. Shidlovsky, E. Po-
dashevskaya, P.L. Shiyana et al. In the writings of
these scholars, significant attention is paid to the for-
mation of models of socio-economic systems that
make it possible to take into account the influence of
structural and technological factors for increasing en-
ergy efficiency. However, there are still many unre-
solved issues for energy saving in agriculture [11-16].

Formulation of the goals of the article. Deter-
mine the causes of high energy intensity of agricul-
tural products, analyze the structure of energy inten-
sity of one tone of crop production and livestock pro-
duction and determine the directions of energy sav-
ing in agriculture.

Main part. The creation of highly effective agri-
culture is possible only with the wide introduction of
achievements of scientific and technological pro-
gress. But at the same time, the costs of fuel and
energy resources are dramatically increased. Agri-
culture belongs to energy-intensive consumers. The
high energy intensity of agricultural products is ex-
plained by many reasons, including low performance
of field and livestock farms, lack of proper energy
control, not developing measures to save and re-
duce energy losses, new, low energy intensive tech-
nologies and the use of local energy sources [17,18].
The structure of energy intensity of one tone of crop
production and livestock production in Ukraine is
presented in Table 1.

In agriculture, Ukraine is spent annually about 29
billion kWh. Electricity, including in the industrial
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sphere - 68%, non-productive - 32%. More than half
of electricity is spent on electric actuators of stationary
installations, 1/3 - to electroplate, the rest - on lighting
and household appliances. The total number of elec-
tricity consumers (electric motors, heating and other
installations) exceeds 6.5 million. However, the level
of electrical accuracy of agriculture in Ukraine is 1.5-
2 times lower than in developed countries [19,20].

Table 1. Structure of energy intensity of one tone of
crop production and livestock production in Ukraine

Energy re- %) An in.cr.ease
; » n = in living
sourceinterms | o | &5 | ik | mass of ani-
of conditional 2 S5
fuel, kg c. . @) g9 mals f_or fat-
' = tening
Electricity 9,9 — 69,17 251,54
Teploenergy - - 27,81 690,25
Gasoline 68,1 271 28,49 128,42
Diesel 27,6 118 | 35,93 59,43
Fuel for pro- - | - |a656| 357370
duction forage
Total, kg c. f. 105,6| 389 627 4703,34

The economic decline in Ukraine has led to a
deterioration of the energy situation in the village.
Studies show that in recent years, there have been
trends for deteriorating electricity. Thus, on dairy
farms of cattle electricity consumption, the average
is higher than the normative 7%. The sharp de-
crease in fuel and energy costs was not due to en-
ergy saving, and due to a forced reduction of con-
sumption, recession, reduce the number of animals
and birds, the growth of vegetables in the closed
ground. Studies on energy audit show that if the cost
of energy exceeds 29% of the cost of production, the
economy is on the verge of bankruptcy, 29-24% -
unprofitable, less than 24% - profitable [21-23].

The growth of energy prices has led to the unprof-
itable range of industries. The price factor as a stimu-
lant of rational energy use, in the absence of antimo-
nopoly pricing policy, programs of investment of en-
ergy saving measures practically does not work.

Solving the problem of energy supply of agricul-
ture is possible due to energy saving, the use of non-
traditional energy sources, utilization of secondary
energy resources, development and implementation
of low-energy new technologies.

Therefore, before offering measures to save fuel
and energy resources, it is necessary to establish
such levels of energy for each production, in which
the highest production effect is achieved. The con-
sumption of fuel and energy resources, which corre-
sponds to the maximum production effect, and will
be the optimal level, the change of which, both in the
direction of decrease, and in the direction of increas-
ing the same extent, will be unprofitable for produc-
tion. Thus, the problems of energy utilization and en-



ergy conservation are not so much energy, but eco-
nomic problems, and it is necessary to solve them
from economic positions. When searching for eco-
nomically justifiable ways of energy saving, it is nec-
essary to consider rural production as a single com-
modity producing system in which energy use and
energy saving are only auxiliary systems.

For an objective assessment of energy saving op-
portunities, it is necessary to consider full energy inten-
sity of the final product, which includes investment, di-
rect operational and indirect energy consumption.
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When choosing methods for energy saving, it is
necessary to distinguish between three components
of energy costs: to perform useful work, on techni-
cally inevitable losses in transformations and trans-
missions and unproductive costs due to violations of
the regulations of power plants, mismanagement,
theft, etc.

Thus, energy saving of agriculture is a large
complex task, the execution of which is possible in
five main directions (Fig. 1.).

CLASSIFICATION OF ENERGY SAVING DIRECTIONS IN
AGRICULTURAL
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Fig. 1. Classification of energy saving directions in agroindustrial complex.

Technical and energy measures for energy saving
are already at the stages of development of agro-tech-
nical tasks and feasibility studies, design and design,
manufacture and installation of new power equipment.

An important measure of energy saving is the
use of modern high-performance equipment and in-
stallations. In agriculture of Ukraine, about 65% of
electricity is used for electric drive machines and
mechanisms and up to 10% on lighting. The use of
high efficiency electric motors, automation of electric
drive modes, adjusting the speed of rotation of work-
ing bodies, loading of working machines, idle re-
strictions, etc. are able to save 20% of electricity
spent on an electric drive.

Increasing the level of use of secondary energy
resources (SER). Due to the disposal of emission
heat on livestock and poultry farms, it is possible to
reduce energy consumption by heating by 15-30%. In
this case, the cost 1 kW of utilization equipment is 2 -
3 times lower than the cost of 1 kW at the power plant.
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Replacement of traditional fuels and energy for
non-traditional sources, the use of energy of the sun
and wind, biofuels will find practical application only
when prices for these fuels will not be higher than
the prices of fuels traditional. The implementation of
this condition requires: increasing the efficiency of
installations for the use of non-traditional energy
sources, the search for effective raw materials of
plant origin for biofuels, its warehousing, transporta-
tion, processing and distribution of biofuels and
waste disposal.

Increasing the efficiency of the use of raw mate-
rials for biofuels can be achieved by:

- Increase in yield;

- effective organization of labor;

- Implementation of intergoater forms of cooper-
ation in growing plants intended for energy needs.
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If you take into account the global experience of
using renewable energy sources and a transition pe-
riod to a market economy in our country, then the
development of renewable energy should undergo
four stages. The first stage is deep (taking into ac-
count world experience) analysis and compilation of
cartographic atlas of renewable energy sources of
region, region, countries.

At the second stage, along with the implementa-
tion of the technology for developing technologies
and the creation of technical means by industrial en-
terprises it is important to adopt a law on the envi-
ronmental cleanliness of renewable energy.

The third stage is a wide demonstration of fin-
ished components, which allows you to use various
renewable energy sources in progressive agricul-
tural production technologies and everyday life.

The fourth provides a wide realization of equip-
ment, the maximum replacement of traditional en-
ergy sources.

The following directions of use of renewable en-
ergy sources are possible:

- autonomous power supply of low-power re-
mote consumers (cottage, home, farm, water supply
or irrigation system, etc.);

- reduction of peaks or regulation of load in cen-
tralized energy supply systems (solar heat supply
systems and air conditioning, heliosuching com-
plexes, biogas thermal installations, solar power
plants, etc.);

- Work as power plants is compatible with the
power system (micro and mini hydroelectric power
station, geothermal, wind power and solar power
plants, etc.).

Table 2 Balance of farm energy needs
in tones of conditional fuel

including
T |g€,|Eze
Energy resource e % % £ § S
c co|lo0G =
= 2|3 g =
o 20
Expenditure part
Electricity 7,39 | 1,63 5,76
Fuel used on farms 10,25 | 6,26 4,0
Fuel for growing feed 23,96 — 23,96
In total 41,58 | 7,89 | 33,69
The arrival part
Biogas energy 17,2 - 17,2
Solar energy 25,0 | 25,0 —
Wind energy 14,0 — 14,0
Utilization of milk of milk 2,5 2,5 —
L_Jtlllzatlpn _of heat of ventila- 3.9 3.9 _
tion emissions
In total 62,6 | 31,4 31,2
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The most effective measures to reduce the energy
intensity of production processes include a wide intro-
duction of new technologies; The measures that re-
quire minor costs and are marked with high efficiency
include the issue of organizing energy saving (Fig. 2.).

For the rapid introduction of energy-saving
events, it is necessary to develop a number of incen-
tives and find sources of financing.

General methods of stimulation, in principle,
known for a long time, they are tested by practice
and generally correspond to the essence of the pop-
ular phrase "whip methods and gingerbread". The
dubinka method, however, has recently been sub-
jected to some improvement, the essence of which
is well fit into the army formula "You can not - teach,
you do not want to" make it, "although this is the es-
sence of the matter does not change, still gives the
basis to present a system of incentives in the form of
three stiments: encourage - promotion - assistance.
None of these links of the system will work in itself,
and only in the complex it is possible to efficiently
work the entire system.

Forced stimulus measures should begin with the
introduction of rigid standards, such as the heat con-
sumption of houses, supported by the positions of
regulatory requirements over the entire nomencla-
ture of the norms and rules relating to the new con-
struction of houses, reconstruction and operation.
This process should be continuous.

INCENTIVES
Rationing I
‘ Certification I
— COMPULSION
‘ Control |
Sanctions I

Payment in accordance with
actual consumption

— PROMOTION

Tax breaks

Preferential loans

Information support

ASSISTANCE

Energy management

Consulting services I

Fig. 2. Scheme of stimulating energy
saving system

Of the measures of an incentive nature, the im-
portance of payment for energy in accordance with
the actual consumption is important. Here you will
have to perform a large amount of work on the im-



plementation of the electricity consumption account-
ing system and heat from top to bottom and pay-
ments for the energy corresponding to this costs. In
the context of the ubiquitous use of branched sys-
tems of centralized heat supply, this work is difficult,
but it is impossible not to perform it.

Introduction of tax benefits for those who save en-
ergy are the normal practice of many countries of the
West. It is on the basis of tax benefits that develop
technologies for the production of renewable energy
sources in the United States and in other countries.

Not all energy-saving events have a low pay-
back period. Some of them will require 10-15 years
to return. Financing of these activities using prefer-
ential loans in many cases would contribute to at-
tracting bank funds.

Assistance measures are auxiliary measures
that are necessary when measures have already be-
gun to work and encourage. You can, of course, en-
gage in educational activities and persuade citizens
save energy, hoping for their consciousness, but it is
unlikely to count on the success of such a campaign,
if it does not precede work on creating a regulatory
framework, a system of control and sanctions, ac-
counting systems and payments for They are all
called the economic mechanism of energy saving.
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AHHOTaUuA
O60ocHOBaHMe MexaHU3Ma 3HeprocbepeXxeHUsi B arpapHOM CeKTope

H.U. BontaHckan, U.10. MaHuTa, A.C. Komap

B nocnegHee Bpems npobnema nosbilleHns 3dpheKTUBHOCTU 3HEPronoTpebneHns B arponpoMbILLIIEHHOM KOM-
nnekce n peanu3auus NONUTMKM aHeprocbepexeHns Ans YkpauHbl CTaHOBUTCS 0COBEHHO akTyanbHon. B cTtatbe
OoTMeueHbl Hanbonee 3HaunMble NPo6NeMbl aHanmaa akTopoB IHEProaddPEKTUBHBIX arpapHbIX TEXHOMOMMIA B CO-
BPEMEHHbIX 3KOHOMMUYECKMX YCMOBUSIX: pa3paboTka CUCTEMHOro Hay4yHO-0OOCHOBAHHOIO MoaxoAa K BHEAPEHWHO
3HeproapdeKTUBHbIX TEXHOMNOMIA, aHann3 3dEKTUBHOCTM UCMONb30BaHNS SHEPTUM B arponpOMBbILLIIEHHOM KOM-
nnekce, paspaboTtka n 060cHOBaHWE pekoMeHAaLMi MO NOBbILLEHNIO 3HEProahheKTUBHOCTU U 3HEprocbepexeHust,
KOTOpble Obl yuuTbiBanu Crneunuduky CenbCKOXO3ANCTBEHHOro npoussoacTBa. OnpepeneHbl NpUYMHbI BbICOKOW
3HEProeMKOCTM NPOAYKUMM arponpoMbILLNIEHHOrO KOMMIEKCa: HM3Kasi Npou3BOAUTENBHOCTb >KUBOTHOBOAYECKUX
nNpeanpuaTUn U NOCEBHbIX YrOAUA, OTCYTCTBUE CUCTEMATUYECKOTO KOHTPOIS 3a COBNoAeHNEM SHeprocbepexeHus,
OTCyTCTBUE pas3paboTaHHbIX MepoONpuATUIA N0 obecneyeHnto d3HeproahMEKTUBHOCTM U 3HeprocbepexeHuns, passu-
TWS U BHEOPEHUS HN3KO SHEPrOEMKMX TEXHOMOMI, a TaKKe NCMONb30BaHNS arnbTePHATUBHbLIX MCTOYHUKOB 3HEPTnn
N BTOPUYHbIX 3HEPreTUYecKkMx pecypcos. [prBeaeHa CTpyKTypa 3HEProeMKOCTM OAHOWM TOHHbI NPOAYKUUK pacTe-
HWEBOACTBA U XXMBOTHOBOACTBA B YKpauHe. OnpeaerneHbl rmaBHble HanpaBreHnst aHeprochepexeHns B CENbCKOM
XO3ANCTBE - OPraHN3aLNOHHbIE, TEXHUYECKUE, TEXHOMNOrMYECKNE, SHEPreTUYECKMNE, CENEKLNOHHbIE U NPUBELEHbI
MEeponpuATUS B paspese Kaxaoro HanpasneHusi. OTMeYeHbl aTanbl, KOTOpble JOMKHO NPONTY pas3BUTME BO30OHOB-
NSIeMOW 3HEPreTVKM B Hallen CTpaHe M OCHOBHbIE HamnpaBfeHUs UCMONb30BaHUS BO30OHOBNAEMbIX UCTOYHMKOB
3HEpPrnM B arponpomeblLLeHHOM KoMnnekce. MpueeaeH 6anaHc noTpebHOCTM B aHepropecypcax depmbl. [Anst cCHu-
YKEHUS1 SHEPrOEMKOCTU NPOM3BOACTBEHHbBIX NMPOLECCOB HEOOXOAMMO LUMPOKO BHEAPSATb HOBbIE TEXHOMOIMUK, a BO-
NpOCbl OpraHn3aLnmn 3HeprocoepexeHnsi MOXXHO OTHECTM K MepaM, KOTOpble SIBMSAKTCS BbICOKOIMMEKTUBHBIMU U
TpebytoT He3HaunTenbHbIX 3aTpat. OTMeYeHo, 4YTo AN BbICTPOro BHEAPEHUS 3HeprocbeperatoLmx MeponpusaTmn
Heobxoaumo paspaboTaTb psg CTUMYIOB U HAWTU UCTOYHUKM DuHaHCKMpoBaHusi. PaspaboTtaHa cxema CcTUMynupo-
BaHWs cucTtembl aHeprocbepexeHusi. PackpbiTa CyTb MPEeAnoXeHHbIX METOAOB CTUMYNMPOBAHUS: NPUHYXAEHWS,
MOOLLPEHNSI N COQENCTBUSI.

KnroueBble cnoBa — azpapHbili CEKMOp, HanpasieHUs 3HepaocbepexxeHusi, BHeOPEHUe 3Hep203ghhekmus-
HbIX mexHonoaull, opaaHu3ayusi cucmeMbl IHep20CbepexeHus, arnbmepHamueHble UCMOYHUKU 3Hepauu

AHoTauif
OO6rpyHTYBaHHA MeXaHi3My eHepro3bepexxeHHs1 B arpapHOMY CeKTopi

H.l. BonTaHcbKa, I.F0. MaHiTa, A.C. Komap

OcTaHHiM Yacom npobrnema nigsuLEeHHS e(peKTUBHOCTI EHEProCnoXmnBaHHSA B arponpoOMMUCIIOBOMY KOMIMIEKCI
Ta peanisauisi NoNiTUKM eHeprosbepexxeHHs Ans YkpaiHu ctae 0cobnmBo akTyarnbHO. B ctaTTi 03Ha4YeHo HakbinbLL
3HauYMMi Npobrnemu aHanisy akTopie eHeproeekTUBHUX arpapHUX TEXHOMOTIN B Cy4aCHUX €KOHOMIYHMX YMOBaX:
po3pobka CMCTEMHOIO HayKoBO-00I'PYHTOBAHOMO Niaxody A0 BNPOBAMKEHHS eHeproeeKTUBHUX TEXHONOri, aHani3
CTaHy e(EKTUBHOCTI BUKOPUCTAHHA €Heprii B arponpoMMUCIIOBOMY KOMMMEKCi, po3pobka Ta o6rpyHTYBaHHSA peKo-
MeHZaLiM Woao NiaBULLEHHS] eHeproeeKTUBHOCTI | eHepro3bepexxeHHs, siki 6 BpaxoByBanu cneuundikn cinbcbko-
rocrnogapcbkoro BUpOOGHMUTBA. BU3HaAYeHO MPUYMHU BUCOKOI €HEProeMHOCTI NPOAYKLii arponpoMUCIIOBOTO KOM-
NNeKcy: HM3bka NPOOYKTUBHICTb TBAPMHHULBKUX NIANPUEMCTB Ta NOCIBHUX Yridb, BiACYTHICTb CUCTEMATUYHOIO KOH-
TPOSIO 3a JOTPUMAHHAM eHepro3bepexeHHs, BioCYTHICTb po3pobneHnx 3axoqis oo 3abe3neyeHHst eHeproedek-
TMBHOCTI | EHepro3tepekeHHsi, PO3BUTKY Ta BNPOBAMKEHHSI HU3bKO EHEPrOEMHUX TEXHOSOTI Ta BUKOPUCTAHHS arb-
TepHaTUBHUX dXXeper eHeprii Ta BTOPUHHUX eHepreTu4HuX pecypcis. [NpnBegeHo CTPYKTYpY EHEeproeEMHOCTI OgHieT
TOHW MPOAYKLii POCMMHHMLUTBA i TBapuMHHMLTBA B YKpaiHi. BusHayeHo ronoBHi HanpsMu eHepro3bepexeHHs B
CiNlbCbKOMY FOCMOAaPCTBI — OpraHi3auiHi, TEXHIYHI, TEXHONOrIYHI, eHepreTUYHi, cenekuinHi Ta HaBedeHo 3axoau B
po3pisi kokHOro Hanpsamy. O3HayeHo eTanu, siki TOBUHEH MPONTU PO3BUTOK MOHOBMIOBANbHOI EHEPreTUKM B HaLlin
KpaiHi i OCHOBHI HaNPSAMKN BUKOPUCTaHHS MOHOBMIOBaNbHUX AXepen eHeprii B arponpoMucriosomy komnnekci. Mpu-
BefeHo 6anaHc notpebu B eHepropecypcax depmMu. [ns 3HMKEHHS eHeproeMHOCTi BUPOBHWYMNX npoueciB Heob-
XiQHO LUMPOKO BNpOBagKyBaTU HOBI TEXHOIOriT, @ NUTaHHA opraHisaLii eHepro3bepexxeHHss MOXHa BigHeCTu Ao 3a-
XOAiB, WO € BUCOKOEEKTUBHUMM | BUMaraloTb He3Ha4YHUX BUTpAT. BiasHayeHo, Lo Ans LWBUAKOro BNpPOBaaXEHHS
eHepro3bepiratoumx 3axodiB He0b6XigHO po3pobUTK HM3KY CTUMYHIB | 3HaNTK axxepena diHaHcyBaHHA. Po3pobneHo
CXeMy CTUMYIOBaHHS cucTeMn eHeprosbepexkeHHs. PO3KPUTO CYTHICTb 3anponoHOBaHUX METOAIB CTUMYOBAHHS:
NPUMYLLYBaHHS, 320X0YEHHS Ta CNPUSHHS.

Knrwo4oBi cnoBa — agpapHull cekKmop, HarnpsMKu eHep2036epexXeHHs, 8rpo8adXeHHs eHepP20ephEeKMUBHUX
mexHornoeaili, opeaHidauisi cucmemu eHepao3bepexeHHs, arnbmepHamusHi 0xxeperna eHepeii
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