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lonoBHMi1 pepakTop
B'ayecnae Leb6aHiH

UneHu pepakuiiHoi konerii
Banepi laBpuw

MapwuHa [ly6iHiHa
IpuHa KcboHxuk
AHacracia MonTtopak
Haransa CipeHko
OneHa 3aiiueBa
3opsHa Mauyk
AHHa Bxo30BcbKa

Canpan AH-Yp6aH
Doxynia On6pexT

Onbra BuwHeBcbKa
AnboHa KniouHuk
OneHa Kotukosa
Onekcanap HogikoB
Hatansa MNoTtpusaesa
IBaH YepseH

OneHa LLle6aHiHa
Panb¢ Linaynepep
Muxaiino ®epopuyk

KarepuHa JlaBuaeHko

Bitanii Jllo6uy
Onekcanpp XXykos
Irop KoBaneHko
Bitanii Miuypa

Nipia MiweHko

Bopuc boiHuaH
BaneHTtuHa lamaloHoBa
Nipia AHTHMNOBA
AHatoniit Jiumap

Mukona CamoitneHko

PepakuinHa Koneris

[-p TEXH. HayK, npodecop, pekTop, MMKONaiBCbKMIA HaLLiOHANbHWUIA arpapHUi yHiBepcUTeT, YkpaiHa

[-p eKOH. HayK, npodecop, 3aBiayBay kadenpy TPAKTOPIB Ta CislbCbKOrOCMOAAPCbKMX MALLMH, eKcrnyaTauii
i TexHiYHOro cepBicy, MMKONAIBCbKMIA HALLIOHANbHUIA arpapHuWii yHiBepcuTeT, YkpaiHa

[I-p eKOH. HayK, npodecop, 3aBiayBay kadenpu 0bniky i onoaaTkyBaHHS, MUKONAIBCbKMIA HaLLiOHANbHKI
arpapHuii yHiBepcuTeT, YkpaiHa

[-p eKOH. HayK, npodecop, npodecop kadenpu obniky i onoaaTKyBaHHS, MUKONAIBCbKMI HaLLIOHANbHWUI
arpapHuit yHiBepcuTeT, YkpaiHa

[-p €KOH. HayK, AOLEHT, 3aBifyBay kadeapu MeHemKXMEeHTY Ta MapKeTuHry, MukonaiBCbkuit
HalioHanbHWI arpapHuUit yHiBepcuTeT, YKkpaiHa

[-p eKOH. HayK, npodecop, 3aBifyBay kadenpu diHaHCiB, 6aHKIBCbKOI CNpaBu Ta CTpaxyBaHHS,
MMKONAIBCbKMIA HALLIOHANBbHUI arpapHuUii yHiBepcuTeT, YkpaiHa

KaH[. EKOH. HayK, LOLLeHT, npodecop Kadenpun MapkeTuHry, [lep)xaBHUI TOProBesibHO-eKOHOMIYHMI
yHiBepcuTeT, YKkpaiHa

L-p eKOH. HayK, Nnpodecop, 3aBigyBay kadeapu diHaHCiB, IBaHO-DpaHKiBCbKMIA HALiOHANBHWUIA
TeXHiYHMI yHiBepcuTeT HadTK i rasy, YkpaiHa

[-p eKOH. HayK, npodecop kadenpw bisHec-iHhopMaTUKK, HYeCTOXOBCbKMIA TEXHONOTIYHMI YHIBEPCUTET,
Pecny6nika Monbwa

[-p eKOH. Hayk, npodecop, pekTop, IHcTUTYT AHa-YpbaHa CaHaana, Hopaeris

Ao-p dinocodii, npodecop, npodecop Kadeapu xapyyBaHHS Ta MeAUYHUX HayK, YHiBepcuTeT
Hebpacku-JlinkonbH, CnonyyeHi LWtatn AMepuku

[I-p €KOH. HayK, npodecop, AekaH 061ikoBO-(iHaHCOBOro dakynbTeTy, MMKONAIBCbKUIA HaLLiOHaNbHWMIA
arpapHuit yHiBepcuTeT, YKpaiHa

[-p €KOH. HaykK, npodecop, 3aBigysay kadeapu nybniyHOro ynpasniHHSA Ta aAMiHICTPYBaHHS i
Mi>KHapOAHOI eKOHOMIKM, MMKONATBCbKMI HAaLiOHaNbHWIA arpapHUi yHiBepCcUTeT, YKpaiHa

[-p eKOH. HayK, npodecop, 3aBigyBay kadeapy eKOHOMIKM MiANPUEMCTB, MUKONATBCbKMIM HALLIOHANbHKUIM
arpapHuii yHiBepcuTer, YkpaiHa

[l-p eKOH. HayK, Npodecop, NpOpeKTop 3 HAyKOBOi pob0TH, MMKONAIBCbKMI HALLiOHANbHWIA arpapHuit
yHiBepcuTeT, YKpaiHa

[-p €KOH. HayK, npodecop, npodecop kadenpu 06niky i onoaaTkyBaHHs, MMKONAiBCbKMIA HALLIOHANbHWIM
arpapHuit yHiBepcuTeT, YKpaiHa

[i-p eKOH. HaykK, Nnpodecop, 3aBiayBay Kaheapu rotelbHo-pecTopaHHOI CNpaBuM Ta OpraHisaLii 6isHecy,
MwWKONaiBCbKMIA HALLiOHANbHWIA arpapHuiA YHiBepcUTeT, YkpaiHa

[I-p €KOH. HayK, npodecop, AekaH haKynbTeTy MeHemKMEHTY, MUKONAIBCbKMIM HaLiOHaNbHUI arpapHuit
yHiBepcuTeT, YKpaiHa

[-p Hayk, npodecop, feKaH CiNbCbKOrocnoaapcbkoro dakynsTteTy, YHiBepcUTeT NPUKNALHMX HAyK
BaiiHwTedaH-Tpusnopd, PenepatneHa Pecnybnika HimeyunHa

[-p C-T. HayK, npodecop, npodecop Kabeapu pOCIMHHULTBA Ta Caf0BO-MAapKOBOro rocnoaapcrsaa,
MuKOnaiBCbKMI HALLiOHANbHUIM arpapHuiA yHiBepcuTeT, YkpaiHa

KaHA. C-T. HAayK, OOLEHT, CTapwuii HAayKoBMI CNiBpOOGITHMK, 3aBiAyBay BiALiny eHTOMONOTIi,
ditonaTonorii Ta @isionorii, YkpaiHCbkMit opaeHa «3Hak [MoWwaHu» HayKOBO-AOCNIAHWUMA IHCTUTYT
nicoBoro rocnofapcrea i arponicomeniopadii im. I B. Bucoubkoro, YkpaiHa

[O-p C-T. HayK, npodecop, npodecop kadeapu XapyoBMX TEXHONONiN, YMAHCbKWUIA HALiOHANbHUM
YHiBEpCUTET CafiBHULTBA, YKpaiHa

A-p 6ion. Hayk, npodecop, npodecop kadeapu 60TaHikKM Ta CafOBO-NAapKOBOro rocnofapcTBa,
MeniTononbCbKMit fepXXaBHUIM NeparoriyHui yHiBepcuteT iMeHi boraaHa XmMenbHULbKOTO, YKpaiHa
[-p 6ion. Hayk, npodecop, AekaH dhaKynbTeTy arpoOTEXHONONiM Ta NPUPOAOKOPUCTYBAHHS, CyMCbKUI
HaLiOHaNbHWI arpapHuii yHiBepcuTeT, YKpaiHa

O-p C-T. HayK, npodecop, 3aBifyBay Kadenpu ekonorii Ta cTanoro po3BUTKY iMeHi npodecopa
t0.B. Mununexka, IBH3 «XepcoHCbKMiA AepxaBHUI arpapHuii yHiBepcuTeT», YkpaiHa

[-p 6ion. Hayk, npodecop, NpoBiAHWIA HayKoBKii cniBpobiTHMK HHLL «IHCTUTYT Bionorii Ta MeguumnHu,
KuniBCcbkuMiA HaLioHanbHUI yHiBepcuTeT iMeHi Tapaca LUeByeHka, YkpaiHa

[-p C-T. HayK, npodecop, aMpekTop [lepxaBHoi ycTaHoBM HayKoBO-A0CNIAHMLBKUIA IHCTUTYT NONbOBUX
kynbTyp «Cenekuis», Pecnybnika Monposa

[-p C-T. HayK, Nnpodecop, 3aBiflyBay kapeapu 3eMnepobCTBa, reoaesii Ta 3eMneycrpoto, MMkonaiscbkuit
HaLiOHanbHMI arpapHuii yHiBepcuTeT, YkpaiHa

[-p C-T. Hayk, npodecop, npodecop kabeapy pOCIMHHULTBA Ta Caf0BO-MAapKOBOro rocnoaapcTsaa,
MMKONAIBCbKMIA HALLIOHANBbHMI arpapHuUii yHiBepcuTerT, YKpaiHa

O-p C-T. Hayk, npodecop kadenpu BMHOrpagapcCTea Ta NJIOLOOBOYIBHMLUTBA, MUKONAIBCbKUIM
HaLiOHaNbHWI arpapHuUit yHiBepcuTeT, YKpaiHa

[-p c-T. HayK, npodecop, npodecop kadenpu BUHOrpagapcTea Ta N10A00BOYIBHULTBA, MUKONAIBCbKMI
HaLiOHaNnbHWI arpapHuii yHiBepcuTeT, YKpaiHa



Bauecnas Ciukap

Cepriii YopHuii
BikTop Lllep6akos
leopriit Mopapy

Paica BoxkeroBa
Cepriit KpamapeHnko

Cepriit Py6aH
Onena ®epota
CeitnaHa KoBTyH
BikTop banaubkuit
boraaH lyTuit
Terana iumanb

Icaak Pawanb
Muxaitno Tunb

Irop lop6aTteHko
BaneHTtuH Pubanko
Jllopmuna MaTtpesa
Tetana Mianana
Cepriit Jlyrouii
AHTOHiHa MaHdinoBa
Irop AtamaHiok
Banepiii byaak
Anppiit CraBUHCbKUIA
B’auecnas lNMpyc
lanuHa KonapareHko
Onekxciii Koznos

AHToHiHa KaniHiueHko
Bipxait Bupenppa

Bopwuc bytakos

A-p 6ion. Hayk, npodecop, B. 0. 3aBiAyBaya BifAiny reHeTUKM, cenekuii Ta HaciHHMuUTBa 6060BUX
Kynbtyp, CenekuiiHO-reHeTUYHMI IHCTUTYT — HauioHaNbHMI LEHTP HAaCiHHE3HABCTBA Ta COPTOBMBYEHHS
HAAH, YkpaiHa

O-p C-T. Hayk, npodecop, 3aBiayBay kadenpu rpyHTO3HABCTBA Ta arpoximii, MukonaiBcbkui
HaLiOHaNbHWIA arpapHKin yHiBepcuTeT, YKpaiHa

[-p C-T. HayK, npodecop, npodecop Kadenpu NoAbOBUX i 0BOUEBUX KynbTyp, OnecbKuit AepxKaBHUM
arpapHuit yHiBepcuTeT, YkpaiHa

[-p C-T. HayK, BeAy4YMii HAYKOBMM CNiBPOBITHMK, IHCTUTYT reHeTuKK, disionorii Ta 3axXMcTy pocimH
Akapewmii Hayk Monposu, Pecnybnika MongoBa

[-p C-T. HayK, npodecop, AMPeKTop IHCTUTYTY 3poluyBaHoro 3emnepobctea HAAH, YkpaiHa

A-p 6ion. Hayk, npodecop, npodecop kKadeLpu reHETUKW, roOAiBAI TBApMH Ta BGioTexHonorii,
MuKonaiBCbKMIA HaLiOHaNbHWUIA arpapHUit yHiBepcuTeT, YkpaiHa

L-p C-T. HayK, npodecop, 3aBigyBay Kadenpu reHeTUKM, po3BeaeHHs Ta BioTexHONOorii TBApWH,
HauioHanbHui yHiBEpcuTeT BiopecypciB i NpUpoAOKOPUCTYBaHHS YKpaiHu, YkpaiHa

[-p 6ion. Hayk, npodecop, npodecop kadenpu akyLepcTsa Ta riHeKonorii, XapKiBCbKMM HaLLiOHaNbHWI
yHiBepcuTeT imMeHi B. H. KapasiHa, YkpaiHa

[-p C-T. HayK, npodecop, nepLunii 3acTynHWK AMPEKTOPa 3 HAYKOBOi pob0TH, IHCTUTYT po3BeaeHHS
i reHeTUKM TBapuH iMeHi M. B. 3ybus HAHY, Ykpaina

[-p C-T. HayK, npodecop, 3aBiayBay nabopatopii reHeTUKK, IHCTUTYT CBMHAPCTBA | arpoONpOMMCIOBOrO
BMpobHuuTBa HAAH, YkpaiHa

[-p BeT. Hayk, npodecop, npodecop kadpenpu dapmakonorii Ta Tokcnkonorii, JIbBiBCbKMIA HaLLIOHANbHMIA
YHiBepcuTeT BeTepuMHapHOi MeanLuMHi Ta BiotexHonorii iM. C. 3. Dkuupbkoro, YkpaiHa

[-p C-T. HayK, npodecop, NPOPeKTOp 3 OCBITHLOI, BUXOBHOI Ta MiXKHAPOAHOI AifnbHOCTI, binouepkiBcbkuit
HaLiOHaNbHWI arpapHuit yHiBepcuTeT, YkpaiHa

I-p 6ion. Hayk, npodecop, IHcTuTyT Bionorii, JlaTeis

[-p C-T. Hayk, npodecop, aekaH dakynbrety TBIMNMTCH, MukonaiBcbkunii HaLioHaNbHUI arpapHUi
yHiBepcuTeT, YkpaiHa

A-p 6ion. Hayk, npodecop, npodecop KadeLpu reHETUKW, roAiBAi TBApMH Ta BGioTexHonorii,
MuKonaiBCbKMIA HaLiOHaNbHWIA arpapHuii yHiBepcuTeT, YkpaiHa

[-p C-T. HayK, npodecop, roN0BHWUIA HAYKOBMI CMiBPOBITHUK, IHCTUTYT cBMHapcTBa i AlNB HAAH Ykpainu,
YkpaiHa

L-p C-T. HayK, npodecop, 3aBiaysay kadenpu NTaxiBHUMLUTBA, SKOCTi Ta 6e3ne4YHOCTi NpoayKLii,
MUKONAiBCbKMI HALLiOHANbHUI arpapHUi yHiBepcuTeT, YkpaiHa

L-p C-T.HayK, npodecop, 3aBigyBay Kadeapu TexHonorii nepepobku, ctaHfapTu3adii i ceptudikauii
NpoAyKLii TBAPMHHMLTBA, MMKONAIBCbKMIA HALLIOHaNbHUI arpapHuiA yHiBepcuTerT, YkpaiHa

L-p C-T. HAyK, OOLEHT, B.0. 3aBigyBaya Kadenpu reHeTuku, rogiBni TBapuH Ta BioTexHonorii,
MurKoNaiBCbKMIM HaLiOHANbHMIA arpapHUit yHiBepcuTeT, YkpaiHa

A-p C-T. HAYK, [OLEHT, 3aBiAyBay Kadenpu pocIMHHMLTBA Ta Caf0BO-NAapKOBOro rocnoAapcrsaa,
MuKONaiBCbKMIM HALiOHANbHUI arpapHUi yHiBepcuTeT, YKpaiHa

[l-p TEXH. HayK, npodecop, npodecop kadpenpu NpUKNaaHOI MaTeMaTuku, BapluaBcbkuii yHiBepcuTeT
Hayk npo xuTTs, Pecnybnika Monbua

[-p TEXH.HayK, npodecop, pekTop, MMKONaiBCbKMIM HaLioHanbHUi yHiBepcmTeT iM. B. 0. CyxoMamHCbKoro,
YkpaiHa

[i-p TEXH.HayK, npodecop, 3aBiayBay Kadeapu enekTpoeHepreTMKM, eNeKTPOTEXHIKM Ta eEKTPOMEXaHIKM,
MuKONaiBCbKMIM HALiOHANbHUI arpapHUi yHiBepcuTeT, YKpaiHa

[-p TEXH. HayK, AOLIEHT, 3aBiayBay Kadenpu enekTpotexHiku, KpeMeHuyLbKuiA HalioHanbHUIA YHiBepcuTeT
iMeHi Muxanna Octporpaacbkoro, YkpaiHa

KaH[. TEXH. HaYK, LOLEHT, LOLEHT Kadenpw iHTenekTyanbHux iHhopMaLiiHnx cucteM, HopHOMOPCbKUIA
HaLioHanbHWI yHiBepcuTeT iMeHi MeTpa Morunu, YkpaiHa

KaHA. TEXH. HayK, AOLEHT Kadeapu KOMMIOTEPU30BAHMX CUCTEM YNpaBhiHHA, HauioHanbHWi
yHiBepcuTeT kopabnebyayBaHHs iMeHi aaMipana MakapoBa, YkpaiHa

[-p C-T.HayK, npodecop IHCTUTYTY TeXHiYHMX Hayk, OnonbCcbkuii yHiBepcuTeT, Pecnybnika Monblua
PhD, npodecop, kepiBHUK, LLeHTp pO3BMTKY CiNbCbKMX PaNOHIB Ta TEXHONOTIN, IHAINCHKMNA
TEXHONOTiIYHUI iHCTUTYT Oeni, IHaisa

A-p TeXH. HayK, npodecop, MMKONAIBCbKMI HALLIOHANbHMI arpapHui yHiBepcuTeT, YKpaiHa
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Abstract. The relevance of the article lies in a comprehensive analysis of the trend in the production of biofuels
from crop products in Ukraine and other countries of the world. The purpose of the research was to justify on
the basis of research by both their own and many authors that sorghum varieties are extremely important in
cultivation due to changes in soil and climatic conditions. When conducting research, we used generally accepted
methods, techniques and DSTU, in particular: the method of comparison, analysis and synthesis, laboratory and
field. Computer methods of information processing and visualization of research results using the Microsoft Office
program were also used. According to the results of research, it was found that with less favorable temperature
conditions and moisture supply in 2020 yr., grain sorghum crops formed a yield depending on the hybrid in the
range of 2.1-6.9 t/ha, in a more favorable year for these indicators in 2021 yr. it was at the level of 6.9-14.5 t/ha,
and on average for two years it was in the range of 4.5-10.7 t/ha. Performance stability was determined in the
U 60117 IG and Bianca hybrids. On average, over two years, the theoretical yield of biofuels, depending on the
hybrid, ranged from 2216 up to 5199 l/ha with a starch content in the grain of more than 75%. The highest
estimated alcohol yield per unit area was in the grain sorghum hybrid U 60116 G, which combines a stable yield
(10.7 t/ha) with a high starch content in the grain (75%). Treatment of sugar sorghum crops with biologics and
microfertilizers had a positive effect on the yield of structural units per hectare: compared to the control, the yield
of leaves during organic balance processing increased by 2.66 t/ha, the yield of panicles - by 1.56 t/ha,and stems -
by 3.64 t/ha. The increase in the conditional yield of sugars relative to the control of treatment with Quantum
microfertilizers was 0.354 t/ha, organic balance - 0.417 t/ha, and with their combined action - 1.143 t/ha, which
was the maximum value

Keywords: grain sorghum, sugar sorghum, yield, starch yield, biofuel yield, energy efficiency

INTRODUCTION

In recent years, due to the increase in the population,
the expansion of large cities and rising living standards,
the demand for traditional energy resources has been
growing, which in turn leads to increased global pollu-
tion, reduction of natural resources and productive ar-
eas, as well as the extinction of certain plant and animal
species [1]. At the same time, the use of non-traditional
and renewable energy resources, in particular bioethanol
can significantly mitigate the negative effects associated
with increased fossil energy production [1-3].

Bioethanol is a refined ethyl alcohol made from
biomass or raw ethyl alcohol for use as biofuels. It is usually
classified as a first-generation biofuel. The main advan-
tage of bioethanol over gasoline as an energy source
is its relatively low cost and the absence of harmful
emissions into the atmosphere. For the production of
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bioethanol, agricultural crops with a high sugar or starch
content are used [4]. The addition of bioethanol to gas-
oline increases the oxygen content, which makes it to
achieve more complete combustion of gasoline, while
reducing CO, emissions [5].

Among the many crops which are suitable for
the production of bioethanol, one of the most promis-
ing crops is sorghum, which has a high photosynthetic
efficiency and it can form a powerful energy biomass in
a short time [6]. Sorghum, in particular, can also be grown
in meadows and pastures, where it is capable of pro-
ducing high levels of yields. In addition,a small seeding rate
and later sowing dates make sorghum an indispensable
insurance crop.

A special feature of this crop is its high drought
resistance, which is quite important for arid areas of
the steppe zone, where other cereals greatly reduce the
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yield [7; 8]. The emergence of modern varieties and
hybrids of sorghum with fundamentally new character-
istics regarding the content of sugar-containing sub-
stances, effective use of their genetic potential require
improving the system of selection and rational place-
ment in a certain soil-climatic zone, taking into account
biological characteristics, adaptability, agroecological
plasticity and reaction to growing conditions [9; 10].

LITERATURE REVIEW

Biofuels are usually obtained from plant or animal bio-
mass, which provides a viable energy source a number
of studies have shown that energy plants can reduce
greenhouse gas emissions [11]. According to foreign
researchers [12], the most common biomass for fuel
production is corn, wheat, sugar cane, sugar beet and
sorghum.

These sources provide great potential for both re-
placing conventional fuels and reducing polluting emis-
sions. Due to the increasing global demand for alterna-
tive energy types, the prospects for growing sorghum
varieties have been increasing in recent years. In addition,
sorghum crops are highly adaptable to drought, high air
temperatures and soil salinity. These characteristics make
the crop ideal, especially in changing climatic conditions
and a suitable raw material for sustainable biofuel pro-
duction [7; 13].

However, its yield varies depending on the variety
or hybrid, growing conditions (soil, water, climate, pests
and diseases, etc.) and elements of agricultural tech-
nology [14-16]. At the same time, compared to corn and
sugar beets other agricultural crops, sorghum uses sig-
nificantly less moisture and nutrients due to the favor-
able combination of its agrotechnical and technological
characteristics [7; 10]. Sorghum requires an average of
300 parts of water per unit of dry matter, wheat - 515,
barley — 545, sugar beet — 470. Sorghum consumes 300 kg
of water for the formation of 1 kg of dry matter,and corn
consumes 388 kg, which makes it one of the best raw
materials in the production of biofuels [17].

Sorghum contains the huge share of energy (65-
75%) in substances which are easily converted to eth-
anol. In sugar sorghum, this substance is a sugar com-
plex in the juice of the stem, and in grain sorghum it is
starch. The starch yield from grain sorghum (70-74%) is
significantly higher than that of corn (67-72%). If stems
and grain are used for the production of bioethanol, its
volume can reach 7.000 liters per year per hectare [18].

In the United States, sorghum is one of the main
crops from which bioethanol can be produced, and its
yield is 25-30% higher than that of corn and wheat. As for
sorghum in Ukraine, the production of this crop allowed
our state to enter the top ten producing countries in the
world, but in terms of export volume, according to esti-
mates of the US Department of Agriculture, Ukraine is one
of the first in the world out of five major exporters [19; 20].

Now for the production of biofuels at agricultural
biogas plants, corn silage is most widely used [13; 21], the
main advantage of which over other substrates is that
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it guarantees stable production of biogas and methane,
it greatly facilitates the dosage of the substrate into the
fermentation chamber and it stabilizes the operation of
the cogeneration plant.

Due to the warming climate, corn growing areas
are decreasing and sorghum is becoming an alternative
crop for the production of biofuels and biogas. Sorghum
is more resistant to drought than corn, and its biomass
yield is higher in years with low rainfall. Sorghum is more
tolerant of changing environmental conditions, and its
production is less energy-intensive compared to corn [22].
This is an extremely important factor, since energy crops
must have a positive energy balance, that is, they are
characterized not only by high biomass yields, but also
by low energy costs associated with technological op-
erations for cultivation.

According to G. Popova [23], sorghum, as an en-
ergy and fodder crop, is of significant practical interest
for agriculture in general and especially for arid regions
of Ukraine. It exceeds the level of yield of corn and is
able to provide high yields in this zone. The positive
properties of sorghum culture include the fact that it is
unpretentious to soil fertility.

The introduction of innovative sorghum culti-
vation technologies is important not only in the agro-
nomic aspect, but also from an economic point of view.
In recent years, intensive sorghum cultivation technol-
ogies based on the use of low-molecular synthetic het-
erocyclic compounds derived from various classes have
attracted considerable attention as effective and envi-
ronmentally friendly substitutes for phytohormones and
traditional plant growth regulators. The main advantages
of using these compounds in agricultural practice are
their wide specificity of action on various types of ag-
ricultural plants and high physiological activity at low
concentrations (108-102™) compared to phytohor-
mones or their synthetic analogues, which show physi-
ological activity at higher concentrations - 10M-10",
The use of synthetic compounds in low concentrations
prevents environmental pollution in comparison with
chemical mordants and existing plant growth regulators,
which are used in significantly higher concentrations and
have a longer half-life [24].

Now one of the directions of increasing the pro-
ductivity of field crops, in particular sorghum, restoring
fertility and improving the soil is mycorization. As es-
tablished by studies [25], inoculation of sorghum seeds
(8 g/kg) with a mycorrhizal fertilizer preparation of Ameri-
can production Bioarsenal contributed to an increase in
grain yield by 0.6-0.8 t/ha.

In the last decade, the United States, Australia,
Canada and Brazil, as well as Ukraine, have started in-
troducing the technology of introducing biochar - activated
charcoal from agro-biomass (sorghum, corn, hemp and
energy perennials) into the soil since 2021.This organic
substance is chemically neutral, is able to absorb and
retain moisture and nutrients well, absorb and neutralize
harmful chemicals, reduce the acidity of the soil (increasing
pH from 3.9 to 5.1) and increase the accumulation of



carbon in it [26]. Depending on the soil and climatic
conditions, the efficiency of the biochar varies [27].

Further research of the proposed technological
solutions is a climate-oriented innovative agricultural
technology for growing sorghum crops using biotech-
nological alternatives and biologically active nanoma-
terials.

Growing sorghum on an optimal nutritional back-
ground increases both productivity and the main indica-
tors of economic efficiency, in particular, the growth of
production and the level of profitability [8; 21; 28].

The purpose of the study is an analytical review of
the world production of bioethanol and the feasibility
of growing the most productive varieties and hybrids
of sorghum crops in the Southern steppe of Ukraine in
order to switch from traditional energy sources to re-
newable ones, to analyze bioenergy opportunities and
prospects for their use for the effective development of
the country’s agricultural sector.

MATERIALS AND METHODS

Field research was conducted in 2020-2021 yrs at the
experimental sites of the Educational, Scientific and Prac-
tical Center of the Mykolaiv National Agrarian Univer-
sity. The area of the sown area is 90 m?, the accounting
area is 25 m?,and the repetition rate is three times. The
climate is continental, it is characterized by sharp and
frequent fluctuations in annual and monthly air tempera-
tures, significant heat reserves and aridity. Soil-southern
heavy loamy slightly saline chernozem.

Its predecessor is winter wheat. Agricultural culti-
vation techniques are generally accepted for the Southern
steppe zone of Ukraine. After harvesting, the plant residues
were treated with Ecostern stubble biodestructor (1.5 |/ha)
with the addition of urea 5.0 kg/t of straw at a working
solution consumption of 300 l/ha, they were earned with
a heavy disc harrow BDT-7 to a depth of 12-14 cm. In
autumn, plowing was carried out (25-27 cm). In spring,
N.,P..K,, (2 centners/ha of nitroammofoski) was applied
for cultivation. Sorghum was sown in the second decade
of May with a row spacing of 70 cm with a domestic
Klen-2.8 seed drill.

Seed treatment of Advanta Seeds sorghum hy-
brids was carried out before sowing with Quantum mi-
crofertilizer (4.0 l/t) and organic balance battery prepa-
ration (1.0 l/t). During the growing season (the tillering
phase and the release of plants into the tube), the crops
were fed with a mixture of these preparations (4.0 l/ha
Quantum + 1.0 I/ha Organic balance). Sugar sorghum
seeds were not processed, only top dressing of crops
was carried out according to the experiment scheme in
the tillering phase and the beginning of stemming with
Quantum microfertilizer (4.0 l/ha), Organic balance
(1.0 /ha) both separately and together. Before the 3-5-leaf
phase, crops were treated with the herbicide Pik (15-20 g/ha),
and Karate Zeon insecticide (0.2 l/ha) was used against
aphids if the harm threshold was exceeded. The density
of plants for the harvesting period was 120 thousand/ha
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for grain sorghum, 130 thousand/ha for sugar sorghum.
The yield was determined from the accounting area of the
plot, followed by its recalculation per hectare.

2020 yr. was a dry year with 240 mm of precipi-
tation during the growing season, which is 89% of the
long-term average. Average daily temperatures from
January to July 2020 were significantly higher than the
long-term average. Spring was early, but prolonged. From
the second half of summer to the beginning of autumn
2020, there were prolonged droughts with little precipita-
tion and high temperatures. For almost the entire grow-
ing season of sorghum in 2021yr., including during crit-
ical periods of crop growth and development, on the
contrary, the water regime was optimal - precipitation
provision was 163% of the average annual norm.

The calculation of the economic efficiency of sor-
ghum varieties was carried out using standard technolog-
ical maps developed for the Southern steppe of Ukraine.
When planning and conducting research, we were guided
by generally accepted guidelines and manuals [29; 30].
For detailing the object and subject of the research,
theoretical and methodological generalization of the
obtained results, the abstract method is applied, in par-
ticular its techniques - induction and deduction, analysis
and synthesis. The main research methods were: field
experiments to determine the impact of technology on
the growth and development of sorghum plants; labora-
tory, in which the sowing qualities of seeds, the chemical
composition of raw materials, the content of starch and
sugars in plants were determined; mathematical and
statistical, dispersive — to assess the reliability of ex-
perimental data; calculation-comparative - to establish
the economic and bioenergetic efficiency of the studied
factors.

RESULTS AND DISCUSSION

The global biofuel market replaces 2.32-5.0% of oil
consumption, using more than 71 million hectares of
arable land. The world production of biofuel in 2018
was 154 billion liters. In the context of biofuels, ethanol
production is higher than biodiesel. The main produc-
ers of ethanol are the United States (2018: 54% share),
the main raw material is corn, and in Brazil (2018: 30%
share), the main raw material is sugar cane [31].

One of the key global levers for reducing CO, pol-
lution from transport is the development of the biofuel
market. However, in 2020 yr., due to the coronavirus
pandemic in the United States, the production and con-
sumption of ethanol tended to decrease. Global biofuel
production fell to 151 billion liters in 2020, down 6% from
161 billion liters in 2019, according to an annual report
published by the International Renewable Energy Agency
(IRENA). Bioethanol production fell by 8%, while biodiesel
production was relatively stable. In 2020, the US and Bra-
zil remained the leading global producers of bioethanol,
accounting for a combined 83% of global production [32].

In 2021/2022 MR, due to unfavorable weather con-
ditions and a smaller area of plantations, the production
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of ethanol from sugar cane decreased, in particular in Brazil
by 10% - to 26.78 billion liters, but ethanol produced from
corn increased by 15% - to 3.47 billion liters [33].
Ethanol is produced from a variety of raw mate-
rials, especially agricultural products such as corn and
straw in the United States and China, sugar cane pulp
and straw in Brazil, and molasses in India. About 80% of
the world’s ethanol production is used as fuel, while the
rest (20%) is used for industrial purposes. Almost 60% of
ethanol is produced from corn, 25% from sugar cane, 7%
from molasses, 4% from wheat, and the rest from other
cereals, such as cassava and sugar beet. The share of sec-
ond-generation non-food ethanol production is insignifi-
cant (0.4%, 0.4 billion liters/year), although it is expected
in the EU and US countries it is expected to increase sig-
nificantly in the future and may double by 2023 yr. [34].
Raw materials for use are determined by the cli-
matic conditions of a given country or region. It was
found that the production of ethanol from sugar cane
is 50-60% cheaper than from corn. In our opinion, in
2021-2022, the difference between the costs of grow-
ing these crops and the production of bioethanol from
these raw materials in connection with the increase in
the price of energy carriers had a growing tendency. Ac-
cording to [35], the cultivation of sugar cane requires
less chemicals, in particular pesticides and fertilizers,
and the production of bioethanol from it provides the
highest energy balance and reduces the cost of fuel
produced by six times compared to corn, especially in
South American countries. It is expected [34] that by

2029, sugar cane production will increase by 25%, while
corn production will decrease by 14%. It was also deter-
mined that in economic terms, sugar cane was the best
option compared to crops such as corn or sugar beet,
but significant government support could increase the
competitiveness these cultures, especially in the EU
and the United States, which explained why the United
States became the world’s largest producer of ethanol.

Pro-Consulting conducted a study of the alcohol
and bioethanol market, which presented the main trends,
capacity, dynamics and structure in the alcohol and
bioethanol market in Ukraine and the EU [36].

The European biofuel industry is mainly limited to
two separate sectors: such as bioethanol and biodiesel,
which do not rely on the same raw materials for fuel
production. In the EU, bioethanol is produced mainly from
cereals and sugar beet derivatives. Wheat is used in
Northwestern Europe, while corn is used in Central Eu-
rope and Spain. The use of sugar beet covers France,
Germany and Belgium [5]. Today, in Europe and in the
world, the processes of starting the production of sec-
ond-generation bioethanol, which is obtained from non-
food cellulose raw materials, such as wood, grass energy
crops, straw, corn, etc., are becoming increasingly [37].
In 2020, the EU, according to USDA estimates, produced
25 million liters of cellulosic bioethanol. In post-Soviet
countries, cereals and potatoes were traditionally used for
the production of ethyl alcohol at various times. However,
during this period, the production of bioethanol from sug-
ar-containing material had the lowest cost (Table 1).

Table 1. Efficiency of bioethanol production from various raw materials in post-Soviet countries

Volume of production

Raw materials e D e (b 7 Cost dollars/m?
Sugar beet 2.5-3.0 300-400
Sugar cane 3.5-5.0 160
Corn 250-400
Wheat 0.5-2.0 380-400
Potatoes 1.2-2.7 800-900
‘ Sugar sorghum 3.0-5.0 200-300

Source: [18]

A comparative analysis of various types of raw
materials for the production of ethanol shows that it is
the cheapest for the use of sugar cane as 160 dollars
for 1 m3, for sugar sorghum it is 200-300 dollars and for
corn grains it is 250-400 dollars per 1 m>.

Sorghum is a valuable biological raw material
for the production of ethanol. From 1 ton of sorghum
grain, you can get 650-700 kg of starch or 300-350 liters
of alcohol, which is 35 liters more than from 1 ton of corn.
Calculations [20] have determined that existing varieties
and hybrids of sugar sorghum can provide sugar pro-
duction at the level of 2.8-3.0 t/ha on non-irrigated
land and 4.5-5.0 t/ha on irrigated land. Due to the fact that
sugar beet is practically not grown in the south of Ukraine,
sorghum can significantly replenish sugar reserves.
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In Ukraine, more than 4 million hectares of land
are concentrated, which, due to degradation and salini-
zation, it is advisable to withdraw from intensive culti-
vation [13].

Calculations prove that [18] about 200 tons of
sugar can be obtained from an area of 100 hectares
of sugar sorghum (with an average green mass yield
of 30.0 t/ha and 18% sugar content). In some years, it
is quite possible to get up to 100 tons of green mass
from 1 ha of sugar sorghum without watering. Ukraine
has existing capacities and schemes for processing this
biomass for feed, food and energy needs.

In Ukraine, it is most appropriate to place sugar
sorghum in the southern and eastern zones of the coun-
try, since the area of sugar sorghum cultivation for syrup
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production is limited by the temperature potential. The
high sugar content in plants accumulates only in the
southern zone of Ukraine, where the average annual sum
of active temperatures exceeds 2800-3000°C. [18; 20].
When a smaller amount of temperatures is set, the rate
of sugar accumulation decreases. In the years of research
(2020-2021 yrs.), the sum of positive temperatures
as of August 31t was in the range of 3171-3334°C.

Average monthly rate
air temperature, °C

2020yr.  2021yr. p‘iﬁfﬂgl 2020 yr.
January 0.39 —1%183 -3.6 24.2
February 2.65 -1.25 -3.0 52.8
March 6.98 3.01 2.3 9.8
April 9.26 7.88 9.6 5.0
May 13.93 14.95 16.3 49.2
June 21.88 20.20 19.9 90.2
July 24.13 24.79 229 28.4
August 23.08 23.27 22.0 7.0
September 19.54 15.36 16.9 36.6
October 14.73 9.32 10.8 39.6
November 4.43 5.72 3.8 1.6
December 3.79 2.70 1.3 17.2

Table 2. Agrometeorological conditions for conducting research according to the NNPC MNAU weather station

Average monthly rate
amount of precipitation, mm

A peculiar distribution of heat and moisture during
the year and growing season was noted in 2020 yr. In
ten months, only 320.2 mm of precipitation fell, which
was by 60 mm less than the long-term average. In ad-
dition, the distribution of precipitation throughout the
year was extremely uneven. The main part of precipita-
tion fell by mid-summer, in the period from the second
decade of May to the second decade of June (Table 2).

Average monthly rate
air humidity, %

2021 yr. p‘t‘:';ar?igl 2020yr.  2021yr. pﬁ‘:;arﬂgl
67.0 25 85.98 92.72 84
33.4 21 85.21 88.49 81
268 23 67.31 80.31 77
470 30 5221 77.68 67
616 40 70.13 77.80 64

104.8 67 69.01 80.76 62
82.6 47 52.52 65.0 59
19.0 37 4855 60.48 60
32.4 28 54.81 61.63 66
484 35 8177 69.03 74
392 27 85.69 91.86 85
470 29 91.57 91.67 87

Source: compiled according to the author’s research

Weather conditions in 2021 were more favorable
in terms of temperature conditions and providing crops
with moisture. Analysis of the weather conditions of
the study years, as noted above, showed that they were

quite contrasting and significantly differed from the
long-term average parameters, which affected the pro-
ductivity of the studied hybrids of sorghum grain selection
Advanta Seeds (Table 3).

Table 3. Yield of sorghum hybrids of grain selection Advanta Seeds, t/ha

Name of hybrid Yield Average for two years
2020 2021
ADV G 1329 3.2 73 5.3
Yankee 5.8 9.6 7.7
Sentinel 24 7.8 5.1
Bianca 6.1 133 9.7
MR Eclipse 4.3 8.5 6.4
MR Bazley 2.1 6.9 4.5
U 60116 IG 6.9 14.5 10.7
U 60117 1G 6.3 13.8 10.1
HIP ., 1/ra 0.45 0.74

05°
Source: compiled according to the author’s research

Calculations of the theoretical yield of alcohol
from hybrids of sorghum grain selection Advanta Seeds,
studied by us during 2020-2021 yrs. in the experimental

field of the Scientific, Educational and Practical Center
of the Mykolaiv National Agrarian University, are shown
in Table 4.
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Table 4.Grain yield, starch content and theoretical alcohol yield from grown products
of Advanta Seeds sorghum hybrids (average for 2020-2021 yrs.)

Hybrid, sample

Grain yield, t/ha

ADV G 1329 5.3
Yankee 7.7
Sentinel 5.1
Bianca 9.7

MR Eclipse 6.4

MR Bazley 4.5

U 60116 1G 10.7

U 60117 1G 10.1

Theoretical*

[+)
Starch content, % alcohol yield from 1 ha, L

74 2541
74 3691
76 2511
75 4713
76 3151
76 2216
75 5199
75 4907

Note: * - the theoretical yield of anhydrous alcohol from 1 ton of starch was 71.98 dcl.

Source: compiled according to the author’s research

The hybrid of grain sorghum U 60116 |G, which
combined a constant yield (10.7 t/ha) simultaneously with
a high starch content in the grain (75%), was determined
to be the most optimal in terms of ethanol yield per unit
area (5199 I/ha). Research also found that depending on

the background of nutrition, sugar sorghum hybrids were
able to accumulate sugars in the stems in different ways.
The highest indicator was formed according to the vari-
ants of the experiment in the phase of milk-wax ripeness
of grain by a hybrid Medoviy (Table 5).

Table 5. The content of total sugars in sugar sorghum stalks in the phase of milk-wax ripeness of grain, depending on
the studied factors (average for 2020-2021 yrs), %

Foliar top dressing *

(factor B) Silo 700 D (St) Medoviy
Control 141 15.5
Qu 143 15.9
OB 14.5 15.7
OB + Qu 14.9 171
Average by factor A 14.5 16.1

Variety/hybrid (factor A)

Average by Factor B Average by research

Troistiy
154 15.0
15.8 15.3
15.5
15.6 15.3
16.7 16.2
15.9 15.5

Note: * - Qu - microfertilizer Quantum; OB - preparation Organic Balance; OB+Qu - joint use of the preparation Organic

Balance and microfertilizers Quantum
Source: compiled according to the author’s research

The increase in the sugar content in the stems,
compared to the control, when treated separately with
Quantum microfertilizer or Organic Balance preparation
averaged 0.2% and 0.4% over the years of research, re-
spectively, and the combined use of Organic Balance
and Quantum microfertilizer as 0.8 %. It was found that
to a greater extent this indicator depended on the genetic
characteristics of the sorghum-hybrid composition.

An integral indicator which characterizes the effi-
ciency of growing sugar sorghum for energy purposes is
the yield of biofuels (bioethanol, biogas, solid biofuels)
and energy yield [1; 32]. According to literature sources,
as well as the results of research conducted at the In-
stitute of Bioenergetic Crops and Sugar Beet (IBC&SB),
it was found that the juice from sugar sorghum stalks
contained on average about 15% dry matter, of which
13% was sucrose, 1% was monosaccharides and 1% of
other dry substances (starch, minerals) [17; 31]. Thus,
bioethanol from sugar sorghum juice is produced mainly
from sucrose. The bioethanol yield can be calculated
using the formula (1):
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where, M - yield of bioethanol from 1 ha of sugar sorghum,
t/ha; U -yield of stems,t/ ha; n - juice yield factor,n=0.5;
S - total sugar content in juice, %; b - the yield factor
of bioethanol from sucrose, b=0.53; k - the factory yield
coefficient of bioethanol, k=0.9.

To calculate the yield of bioethanol, it is pro-
posed to use the formula of alcoholic fermentation:

C,,H,,0,,+ H,0 = 4C,H.OH + 4C0, 2)

127722711

According to the formula, the yield of bioethanol
from sucrose is 53%, the remaining 47% is carbon di-
oxide. Therefore, the coefficient b, which characterizes
the yield of bioethanol from sucrose, which dominates
the juice of sugar sorghum stalks, is 0.53. With modern
processing technologies in plants, bioethanol losses
are assumed at the level of 9...15%, so the coefficient
of factory yield K is proposed to be taken as 0.9. Juice
from sugar sorghum stalks is obtained mainly using
roller presses. The juice yield is about 50% (i.e., n=0.5)
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of the stem yield, or 75% of the moisture available in
the stems. According to the results of research, the indi-
cators of conditionally calculated ethanol yield for the

cultivation of sugar sorghum against the background
of joint top dressing of crops with Organic Balance and
Quantum microfertilizer are shown in Table 6.

Table 6. Yield and sugar content in stem juice and theoretical alcohol yield

Sugar content

from sugar sorghum (average for 2020-2021 yrs.)

Alcohol yield from 1 ha, L

Variety, hybrid Yield of stems, t/ha in the juice :)f the stems, by methodology Theoretical*
IBC&SB
Silo 700 D (st) 25.0 14.9 1789 2194
Medoviy 493 171 2412 4965
Troistiy 379 16.7 1811 3728

Note: ™ - the theoretical yield of anhydrous alcohol from 1 ton of invert sugar is 58.9 dkl

Source: compiled according to the author’s research

To determine the energy yield from bioethanol
obtained from one hectare of sugar sorghum crops, it is
necessary to multiply the calculated mass of bioethanol
by its energy intensity according to Formula 3:

Em=M-em (3)
where, Em - energy output, Gj/ha; M - bioethanol yield
from 1 ha of sugar sorghum, t/ha; em - energy intensity
of bioethanol, Gj/t (25 Gj/t).

Thus, from 1 ha of sugar sorghum sowing with
a stem yield of 25-49.3 t/ha and a juice sugar content

of 14.9-17.1%, you can get from 1.8 tons up to 5.0 tons
of bioethanol, which is equivalent to 45 to 125 Gj of
energy.

According to the definitions [13; 16], this indi-
cator may be significantly higher in sugar sorghum as
an energy raw material compared to other agricultural
crops used for the production of alternative energy
sources.

The coefficient of energy efficiency of sugar sor-
ghum cultivation in the MNAU National Research Center
also depended on the studied factors (Table 7).

Table 7. Coefficient of energy efficiency of sugar sorghum cultivation depending
on the studied factors (average for 2020-2021 yrs.)

Hybrid (factor A)

Foliar top dressing®

(factor B)

Average by factor B Average by research

Silo 700 D (St) Medoviy
Control 5.6 8.9
Qu 6.0 9.2
OB 6.0 9.2
0B+Qu 5.9 9.0
Average by factor A 5.9 9.1

Troistiy
8.3 7.6
8.9 8.0
79
8.9 8.0
8.9 79
8.7 79

Note: * - Qu - microfertilizer Quantum; OB - preparation Organic Balance; OB+Qu - application of the preparation

Organic Balance and microfertilizers Quantum
Source: compiled according to the author’s observations

Indicators of the energy efficiency coefficient in
our studies ranged from 5.6 up to 9.2. On average, for
two years of cultivation, this indicator was 2.8-3.2 units
of hybrids Troistiy and Medoviy was higher compared to
the Silo 700 d variety. when processing crops with mi-
crofertilizer Quantum, the energy efficiency coefficient in-
creased by 0.4 units, with Organic Balance it increased
by 0.4, and when processing both of these preparations
together it increased by 0.3.

According to the results of research by G.M.Kaletnik,
the domestic market of bioethanol can reach 800-1200
thousand tons per year, as provided that it replaces 10-
15% of the hydrocarbon part of gasoline consumed in
Ukraine [3; 19]. The European Space has even greater

potential for bioethanol exports. The export of trans-
port ethanol may become a serious source of currency
and an environmentally friendly energy commodity of
Ukraine on the international fuel market in the future.
Currently, the world has the necessary production
potential and developed technologies that make it pos-
sible to produce technical hydrolyzed alcohol. However,
hydrolysis technologies are based on the use of sulfuric
acid, which is why they are environmentally harmful. It
is necessary to improve existing technologies for ob-
taining transport ethanol and develop modern more
environmentally friendly ones. Moreover, from an energy
and economic point of view, grain ethanol surpasses all
types of fuel from raw materials, and ethanol obtained
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from biomass is the next significant step forward. There-
fore, it is necessary to search for new biologically safe
raw materials sources of sucrose and starch. In this regard,
interest in sorghum (grain and sugar) crops will constantly
grow.

CONCLUSIONS

The duration of droughts is one of the most serious
problems of the impact of climate change on agricul-
ture,both at the regional and global levels.As one of the
best solutions to this problem is the selection of crops
which are characterized by high yields and drought re-
sistance. Such a crop is sorghum, which has many ad-
vantages in terms of cultivation, storage, threshing, use
for food preparation and biofuels.

According to the results of variety testing of hy-
brids of sorghum grain selection Advanta Seeds, it was
found that on average for two years their yield of hybrids
ranged from 4.5 t/ha up to 10.1 t/ha. During 2021 yr., the
weather conditions were more favorable, which made
it possible to form a harvest of 6.9 up to 14.5 t/ha. The
maximum yield was provided by the U 60116 |G hybrid
as 14.5 t/ha, it was also determined to be high in the U
60117 IG and Bianca hybrids, while the yield was lower
in other hybrids studied. The best hybrid in terms of

ethanol yield per unit area (5199 l/ha) was identified
as grain sorghum U 60116 IG, which combined a high
yield (10.7 t/ha) with a simultaneously high starch content
in the grain (75%).

Sugar sorghum, as a promising bioenergetic crop,
is able to form high and stable yields of raw materials un-
der extreme growing conditions, favorably distinguished
by drought resistance, salt tolerance, and economical
consumption of moisture. This crop can provide a stable
base for bioenergy in the conditions of the Southern
steppe of Ukraine. From 1 ha of sugar sorghum crops
with a stem yield of 25-49.3 t/ha and a juice sugar con-
tent of 14.9-17.1%,you can get from 1.8 tons up to 5.0 tons
of bioethanol, which is equivalent to 45 to 125 Gj of energy.

Research with sorghum culture should be con-
tinued and deepened. After all, every year there are new
drugs, varieties and hybrids, as well as changes in climate
and soil fertility.

You should also take into account the results of
recent scientific research, including on Nanotechnologies,
which were obtained in Ukraine and other countries of
the world. Carry out their production verification and
enter them. This will significantly increase the area of
grain growing and thereby ensure Ukraine’s energy
independence.
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BuUpo6HMLUTBO 6ioeTaHosy i3 COProBUX KynbTyp

BanenTtuHa BacuniBHa lamatoHoBa, JTio60B puropisHa XoHeHko, Oner AHanoniiioBuy KoBaneHko

MWKONAiBCbKMI HALIOHANbHWIA arpapHuUiA YHiBepCuTeT
54008, Byn. leopris loHraase, 9, M. Mukonais, YkpaiHa

AHoTauifl. AKTYanbHICTb CTaTTi NONSATAE B KOMMIEKCHOMY aHani3i TeHAeHLin BUPOOHULTBA Bionanmnea 3 npoayKuii
POC/MHHMLTBA B YKpaiHi Ta iHWMX KpaiHax cBiTY. MeTol gocnigkeHb 6yno Ha OCHOBI AOCAIAXEHb K BNACHUX,
Tak i 6araTbOX aBTOPiB OOIPYHTYBATM BMHSATKOBY BaXK/IMBICTb COPTIB COPro Yy BMPOLLYBAHHI Y 3BM3KY 3i 3MiHOW
'PYHTOBO-KMiMAaTUUYHMX YMOB. [py NpoBeAeHHi J0CNiAXEeHb BUKOPUCTAHO 3arasbHOMNPUIAHATI MeToAM, METOAMKM Ta
OCTY, 30kpema: MeToa NOPiBHSAHHS, aHaNi3y Ta CUHTE3Y, N1abOpaTOpPHUIA Ta NOALOBUI. TaKOX BUKOPUCTOBYBANMUCS
KoMmloTepHi MeToan 06pobkum iHdopmaLii Ta Bisyanizauii pe3ynbraTiB AOCNILXKEHHS 33 LOMNOMOroK nporpamu
Microsoft Office. 3a pe3ynbTataMu 4OCNIAKEHb BCTAHOBMEHO, WO 33 MEHL CNPUATAMBUX TEMNEepaTypHUX YMOB Ta
BonorosabesneyeHocti y 2020 p. nociBm copro 3epHOBOro GopMyBanM BPOXKAMHICTb 3aN1€XHO Big ribpnay B Mexax
2,1-6,9 1/ra, y 6inbll CNpUaTAMBKMIA PiK 3@ UMMM nokasHukamu y 2021p. BoHa byna Ha piBHi 6,9-14,5 1/ra, a B
cepenHbOMYy 33 ABa poku — B Mexax 4,5-10,7 7/ra. CrabinbHicTb NpoayKTMBHOCTI BU3Havanwu y ribpmais U 60117 1G Ta
b'aHKa.Y cepefHbOMY 3a ABA POKM TEOPETUYHA BPOXKAMHICTb BionanuBa 3anexHo Bia ribpuay konueanacs Big 2216
£0 5199 n/ra npu BMIcTi KpOXManto B 3epHi NoHaA 75%. HanBuwwmii po3paxyHKOBUI BUXifA, CIMPTY 3 OAMHULL NAOLL
MaB ribpup 3epHosoro copro U 60116 IG, akmit noenHye cTabinbHy BpoXaiHicTb (10,7 T/ra) 3 BUCOKMM BMiCTOM KpOXMasto
B 3epHi (75%). Obpobka nociBiB LykpoBOro copro bionpenapataMu Ta MikpogobpuMBamMu NO3UTUBHO BIJIMHYNA
Ha BPOXaMHICTb CTPYKTYPHWUX OLMHMLb 3 FeKTapa: MOPIBHSHO 3 KOHTPOMIEM YpOXai NMCTS 33 opraHobanaHcoBoi
06pobkM niaBuWMBCA Ha 2,66 T/ra, ypoxai Bonoti — Ha 1,56 T/ra. /ra, a ctebna - Ha 3,64 1/ra. MpupicT yMOBHOI
BPOXXaMHOCTI LLyKpiB BiAHOCHO KOHTPOJO 32 06pobku Mikpoaobpueamum KeaHTym ctaHoBuB 0,354 T/ra, opraHiyHoro
6anaHcy - 0,417 1/ra, a 3a ix cyMicHoi aii - 1,143 1/ra, wo 6y10 MakCMManbHUM 3HAYEHHAM

Kniouogi cnoBa: 3epHOBe COpro, LlyKpOBE COPro, ypoKanHICTb, BUXifA, KpOXManto, BUXig 6ionanuea, eHeproe@ekTUBHICTb
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Abstract. In conditions of food instability, exacerbated by environmental, political, demographic processes, the state
regulation of the economy is of particular importance to maintain food security and social stability. The development
of technologies (both agri-food and digital) significantly improves the process of providing the population with
food through the prism of their availability, accessibility and security. The aim of this study is to thoroughly analyze
the current trends under the influence of epidemiological restrictions due to the spread of COVID-19 in the United
States, and to identify the main strengths and weaknesses of the food security system in the United States, which
may become a model for other countries that follow similar principles of national economies due to its flexibility and
sustainability. The methodological basis of the study involves thorough analysis of indicators describing the dynamics
of food security and consumer behavior in a pandemic. In addition, the study used methods of synthesis, deduction,
induction, generalization, systematization, benchmarking and others. The article considers the main aspects of food
security formation in the context of epidemiological restrictions in the USA. The dynamics of consumer spending
on food during the COVID-19 pandemic and the corresponding costs with the indicators of the years before the
pandemic (since 2010 to 2019) were studied. The state of the labor market in the restaurant business was analyzed
and its main tendencies were clarified. Consumer benefits for food during the pandemic and mechanisms for meeting
consumer needs were analyzed. Given the significant impact of factors, such as natural disasters, military conflicts,
etc., which may pose a threat to food security, in addition to the COVID-19 pandemic, an effective mechanism should
be developed to counteract such risks

Keywords: food availability, food safety, COVID-19 pandemic, US food policy, governmental support, food

INTRODUCTION

The country’s food security is a comprehensive definition
that includes the availability of quality food in economic
and logistical dimensions with minimal negative impact
on the environment. As a component of national secu-
rity, food security becomes a modulator of scientific and
technological progress, a factor in intensifying produc-
tion, a stimulus to the growth of the productive forces
of society. The issue of food security has always been a
priority in shaping US public policy.

Hunger prevention must be at the heart of the
COVID-19 response. Providing food for everyone is es-
sential for a medical response. With a combined pop-
ulation of 4.5 billion people [1] with food production
for their livelihoods and those in the wage-earning
sector, food systems have a critical role to play in the
socio-economic response. Society now recognizes more
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than ever the need to accelerate action to strengthen
the resilience of food systems and make them compat-
ible with ecosystems of the planet. The issue of food
security has always been a priority in shaping US public
policy. Given the epidemiological constraints caused by
the spread of the COVID-19 virus, the problems of en-
suring a sufficient level of food security are particularly
relevant. Thus, a comprehensive assessment of food se-
curity is through the measurement of indicators of eco-
nomic affordability of food, its physical accessibility and
well-established distribution system, food safety for the
human body and the environment. Examining aspects
of the formation of US food security in the context of
these four components will analyze the current state of
the food security support system,assessing its strengths
and weaknesses.

Shebanina, O., Burkovska, A., Lunkina, T., & Burkovska, A. (2022). The aspects of food security formation in the context
of epidemiological restrictions in the USA. Ukrainian Black Sea Region Agrarian Science, 26(1), 19-29.
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The main indicators of food security, as well as
the methodology of their calculation were studied by
M. Babych and A. Kovalenko [1]. This study identifies
priority risk areas that are the first to be affected by
factors that disrupt food security. This study is purely
theoretical, the empirical aspect of this study is pre-
sented in our article. General studies of environmental
sustainability as an integral part of national food policy
were conducted by K. Brown, N. Venkateshmurthy, C. Law,
F.Harris, K. Suneetha, B. Shankar, S. Mohan, D. Prabhakaran
and C. Knai [2]. The assessment by measuring the met-
rics of sustainable development in the space of three
spheres (economic, environmental and social) in the
context of quality and safety of life was performed by
0. Kotykova and O. Albeshchenko [3]. The current study
details the previous article and expands it on the ba-
sis of a new object of study. The relationship between
economic affordability of food and the average monthly
wage in the country is formulated in terms of food se-
curity regulation O. Shebanina, A. Klyuchnik, A. Burkovska
and D. Caruso [4], as well as S. Sumane, M. Dionisio,
T. Pinto-Correia, etc. [5]. In their work, the authors em-
phasize that consumer expectations shape buying be-
havior, which often leads to the purchase of products
in the range or quantity that has never been inherent
in consumers. This hypothesis is confirmed in our study
on the example of increasing consumer expenditures
on groups of products that they believe may be in short
supply or increase in price.

S. Kugelberg, F. Bartolini, D. Kanter, A. Milford
and A. Leip [6] as well as E. Shkarupa, P. Perehodov and
I. Ulanova [7] researched a food system approach for
policy agenda-setting design, which was used as an im-
plication for our own research in the sphere of the gov-
ernmental policy to support food security in the region.
J. Sol, M. Van der Wal, P. Beers and A. Wals [8] created a
paradigm of food security in the future on the basis of
sustainability transitions, which induced us to conduct
our research of the topic closely connected to the one
discussed above. E. Totin, J.R. Butler, A. Sidib’e, S. Partey,
P.Thornton and R.Tabo [9] regarded food security through
the environmental issues, meanwhile, taking into account
the outcomes of the research mentioned above, the re-
search team broadened the scientific paradigm, shifting
focus from environmental issues solely to the complex
framework of social, demographic and economic factors
that mainly predetermine the recent change in consump-
tion. The possible solutions to the current problems re-
garding food security in USA were inspired by J. Rockstrom,
O.Edenhofer,J. Gaertner and F. DeClerck [10] who made
a huge input into modeling the global food system that
would embrace available recourses and comply them
with existing needs.

The purpose of this article is to identify priority
areas of food security that are most vulnerable to the
impact of economic, political, natural, etc. shocks to offer
a model of food stability in the United States that can be
replicated by other countries.

Ukrainian Black Sea Region Agrarian Science, 26(1), 19-29

MATERIALS AND METHODS

The methodological basis of the study involves the analy-
sis of secondary information, which provides a description
of the subject of the study and confirms previous hy-
potheses about the reaction of consumers to fluctuations
in food markets in a pandemic. Methods of theoretical
generalization, analysis and synthesis were used to form
a theoretical overview of the situation in the United States
due to the pandemic. The obtained analytical results were
presented using methods of visualization.

In the course of the research the methods of the-
oretical cognition were used, namely the methods of in-
duction and deduction. The processes of analysis, con-
ducted from specific cases to general scope allowed to
scale the results of the analysis to other regions of the
world, assuming that the initial factors that determine
food security are stable. The method of cognition, fo-
cused on areas from general to specific ones, allowed to
identify the most vulnerable areas of the food security
system that needed further research.

Benchmarking was used to investigate how con-
sumer habits change depending on gender. In addition,
the comparative analysis allowed us to rank the items
of expenditure, depending on how they tend to increase
according to the results of subjective assessment of
consumers.

Methods of systematization, classification and
monographic method were used to analyze the scientific
works of other scientists.Based onthe analysis of scientific
works on the topic, the sphere of scientific interest was
formed and research areas were outlined. Secondary
statistical information from international statistical da-
tabases (incl. Statista and its supplementary services)
containing time series and survey databases of American
respondents was used to find answers to the questions
that arose during the study. Thus, in the course of work
on the scientific problem, the results of surveys conduct-
ed by the research agency ‘Ask Statista Research” were
used, which collected information on a wide range of is-
sues of food security among the US population through
telephone interviews during the period from October to
November 2019 (the number of respondents comprised
2227 people within the age group of 18 years and older).

RESULTS AND DISCUSSION

Due to the limiting impact of the pandemic on the econ-
omies of many countries, the United States is develop-
ing its own policy to ensure food stability. Inspired by
D. Debnath, S. Babu, P. Ghosh and M. Helmar [11] and
S. Mittal, V. Hariharan, S. Subash [12] the research team
decided to replicate their research of national food se-
curity policy on domestic and international markets.
Thus, primarily, we need to analyze the impact of gov-
ernmental measures taken in the sphere of information
disclosure and maintenance of social stability by pro-
viding a strong supportive mechanism by the implica-
tion of current trends. Moreover we suggest combining
previous researches with those conducted by P. Panagos,
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G. Standardi, P. Borelli, E. Lugato, L. Montanarella and
F.Bosello [13], A. Maysou, M. Tafadzwanashe, M. Festo [14]
and E. Rajala, I. Vogel, A. Sundin, D. Kongmanila, M. Nassu-
na-Musoke, R. Musundire, M. Mulangala, L. Chiwina-Karl-
tun, U. Magnusson and S. Boqvist [15] to broaden the
scope by implying macroeconomic factors that often be-
come a game changer in product markets.

Trends in the country’s food security sector affect
consumer demand, social stability, the structure of savings
and spending. Thus, at the beginning of the COVID-19
pandemic in April 2020 [16], consumers expected their
own expenditures to increase for certain groups of goods
and services (Fig. 1).

Preventive health care / diagnostics / testing
Vitamins, minerals, herbs or supplements
Utilities

Household care products

In-home entertainment

Fresh foods

Savings

Packaged, frozen, or canned food and beverages

Ordering pickup delivery from restaurants

0

Baby / children's food M mmmmmm———"" 19
e 2 ]
P 2]
I 22
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e 32

I 35

Share of respondents planning to increase spending, %
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Figure 1. Increased consumer spending expectations due to the COVID-19 pandemic in the United States, by type

Source: built by the authors on the basis [16]

Thus, 35% of U.S. consumers reported that they
expected to increase their spending on ordering pick-
up delivery from restaurants; respectively 32% of U.S.
consumers reported that they expected to increase their
spending on packaged, frozen, or canned food and bev-
erages in the next six months [16]. In addition, a large
proportion of consumers (33%) at the beginning of the

pandemic expected a likely increase in their own spend-
ing on savings, home entertainment, medicines and more.
During the first year of the pandemic in the United
States, total household spending on food fell due to a
significant reduction in food spending in catering estab-
lishments. At the same time, the cost of food at home
increased compared to previous periods (Table 1).

Table 1. Average annual food expenditures of United States households (in U.S. dollars)

Average annual food away

from home expenditures
of United States households

2010 2505
2011 2620
2012 2678
2013 2625
2014 2787
2015 3008
2016 3154
2017 3365
2018 3459
2019 3526
2020 2375

Average annual food at-home

Average annual household

expenditure of United States food expenditure

households in the United States
3624 6129
3838 6458
3921 6599
3977 6602
3972 6759
4015 7023
4049 7203
4364 7729
4464 7923
4643 8169
4941 7316

Source: built by the authors on the basis [17-19]
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This statistic depicts the average annual house-
hold food expenditure in the United States from 2010
to 2020. In 2020, the average food away-from-home
expenditure of the U.S. households amounted to about

2,375 U.S.dollars [17], which indicates a negative trend.

Compared to 2019 this is a significant drop that is more

than likely a result of the COVID-19 pandemic.Thus, the
COVID-19 pandemic mainly did not lead to a general
reduction in food consumption, but to a reduction in the
cost of food outside the home (Fig. 2). Thus, in general,
the consumption of semi-finished products needed for
home cooking also shows an increasing trend (Fig. 3).
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Figure 1. Increased consumer spending expectations due to the COVID-19 pandemic in the United States, by type

Source: built by the authors on the basis [16]
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Figure 3. Sales growth of fresh foods due to Corona virus pandemic in the United States in 2020

Source: built by the authors on the basis [20]

The increase in sales of semi-finished products is
due to the increase in consumption at home, in contrast
to the consumption of food in catering establishments.
Thus, fresh and processed meat was the fastest growing
fresh food category during the Coronavirus outbreak in
the United States in 2020. For example, fresh and pro-
cessed meat sales grew by 41.2% compared to 2019. In
addition, in contrast, fresh deli product sales declined
by over 22% [20].
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The trend of increasing consumption of semi-fin-
ished products did not extend to the consumption of
delicacies. Thus, the consumption of delicacies in the
study period decreased by 22.5% [20], due to reduced
consumer incomes during the pandemic.

The US government’s food security system cares
for low-income citizens by providing them with food aid
(Table 2).Thus, targeted food aid is the provision of food
aid to the most hard-up citizens or families, taking into
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account their financial situation and average monthly
total income, according to transparent registers of re-
cipients of such assistance and confirmed by relevant
documents and mechanisms (e.g. Supplemental Nutri-
tion Assistance Program (SNAP) [21]). Transparency of
the process is ensured by the involvement of non-profit
public organizations (NGOs) and various forms of so-
cial entrepreneurship (including NGO's like Feed the

Future, Global Giving, Center for Food Safety and other
humanitarian organizations), which is checked during
the survey of the material condition of individuals, in-
cluding their income. The essence of targeted food aid
is to ensure full personal accessibility of everyone in
need of basic food, or direct provision of the necessary
set of food at minimum cost and maximum return on
expenditure.

Table 2. Use of food pantries and emergency kitchens in the United States in 2020,
by household food security status (in 1,000 people)

Food pantries

Emergency kitchens

Food-secure households 3719 126
Households with low food security 2648 130
Households with very low food security 2305 195

Source: built by the authors on the basis [22]

The task of creating a transparent state of food
security raises a number of agreed issues on determin-
ing consumption standards for different types of vul-
nerable groups, developing practices to balance region-
al and national needs for food aid in dynamics. Good
nutrition plays a key role in maintaining the health of
the nation and improving the living standards of the
population.

Important factors in ensuring the safety of food
for the human body are: compliance of food ingredients
with the requirements established by the relevant tech-
nical documentation; ensuring food safety is possible
only by enshrining the relevant conditions in the reg-
ulatory and technical documentation for each type of
food product.

To ensure a healthy diet it is necessary to take into
account: the quality and energy value of products, their
storage conditions; the method of cooking, which should
provide both taste and nutritional properties of dishes,
as well as their energy value; conditions, multiplicity and
time of eating; the amount and caloric content of food
consumed per day; changes in diet during intense exercise.

The increase in the share of home food in the over-
all structure of food consumption in the United States, in
addition to economic and epidemiological factors, could
have other grounds. Thus, a survey of consumers about
their fears of food poisoning showed that food in public
institutions is often perceived as a source of potential
danger by most respondents (Table 3). The survey was
conducted by Ask Statista Research [23].

Table 3. U.S. adults that believed food poisoning is common due to the ways in which food
is prepared at home / at restaurants as of 2019

Respondents’ choice

Poisoning is common due to the ways
in which food is prepared at home

Poisoning is common due to the ways
in which food is prepared at restaurants

Very common, %
Sowhat common, %

Not very common, %

30
45
25

Source: built by the authors on the basis [23]

Against the background of the global economic
crisis, when most producers are making every effort to
reduce the cost of their products, there is a real threat
of deteriorating food quality in general and the lower
price segment in particular [14]. At the same time, there
is a significant impoverishment of the population, de-
clining solvency and an increase in the number of peo-
ple who buy food in the lower price segment [24]. Eco-
nomic inaccessibility of natural food products, on the

one hand, and the efforts of producers to reduce the cost
of their products due to non-food ingredients, on the
other — will lead to significant changes in the diet of all
segments of the population [14]. The general decline in
consumer demand for catering, cafes and restaurants
due to the unfavorable epidemiological situation has
led to a downward trend in the number of people em-
ployed in the industry in 2020 with a gradual increase
in the number of employees in 2021 (Fig. 4).
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Figure 4. Number of jobs at eating and drinking places in the United States from 2020 to 2021, by month (in 1,000s)

Source: built by the authors on the basis [20]

The coronavirus (COVID-19) pandemic hit the food
and drink services industry hard in 2020, which had a
direct impact on changes in the labor market in the
industry. Thus, during the first three months of the year
(until the significant spread of infection), employment
figures at eating and drinking places remained rela-
tively stable in the United States, which illustrates the
corresponding graph. However, this figure dropped sig-
nificantly in April to 6.33 million as a result of the sig-
nificant spread of the infection and the introduction of
a ban on visiting public places. While the number of jobs

increased steadily throughout the year, it did not reach
pre-coronavirus levels and ultimately saw another slight
drop in December. As of September 2021, the number of
food and drink service jobs in the U.S.reached approxi-
mately 11.38 million [13].

Although labor market trends in the restaurant
business show declining trends, the food delivery seg-
ment is developing particularly fast. Thus, Figure 5 shows
the growth of individual market leaders in food and food
delivery in a highly competitive environment.
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Figure 5. Market share of food delivery services in the United States from 2016 to 2022

Source: built by the authors on the basis [25]

In 2018, food delivery company Grubhub held 34%
of the total food delivery market in the United States
(the company’s share of the market is predicted to de-
crease to 29% by 2022); Uber Eats held 24% of the total

Ukrainian Black Sea Region Agrarian Science, 26(1), 19-29

food delivery market in the United States (the compa-
ny's share of the market is predicted to rise to 27% by
2022); food delivery company Postmates held an eight
percent of the total food delivery market in the United



States (the company’s share of the market is predicted
to rise to nine percent by 2022); food delivery company
DoorDash held 12% of the total food delivery market in
the United States (the company’s share of the market
is predicted to rise to 15% by 2022); food delivery ser-
vice Caviar held two percent of the total food delivery
market in the United States (the company’s share of the
market has remained the same since 2016 and is pre-
dicted to stay the same until the end of 2022, which seems
quite possible due to the current trends) [25].

Fear of contact during the pandemic forced peo-
ple to cut back on public places to rest and supermar-
kets for groceries and forced them to use home delivery
services. A promising segment of the food delivery mar-
ket is the delivery of products and food kits from super-
markets, which will be actively developed in the future.

Shebanina et al.

One of the important factors hindering the growth of
this market is the distrust of customers in the quality of
products. This segment should be considered from the
standpoint of a possible additional sales channel for
semi-finished products or other food sets with a high
degree of readiness and long shelf life.

In recent times, agriculture has begun to change
rapidly from “traditional” to “industrial” and GMO pro-
duction. Against the background of such technological
changes in agricultural production, the demand for healthy
food has appeared in society. Organic production is aimed
at providing consumers with safe and high-quality food
products that have a special label on the shelf and are
clearly different from inorganic foods. In addition, even
during the pandemic, consumers in the United States
continue to prefer organic foods (Fig. 6).
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14.85
10-50% Less than 10%  Idon't buy
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Figure 6. Organic food consumption in the USA (survey done in 2020 results presentation)

Source: built by the authors on the basis [26]

According to a poll conducted in 2020, people in
the United States (U.S.) were attracted by organic prod-
ucts when doing grocery shopping, which indicates a
high commitment of American consumers to organic
products. Indeed, almost 30% of the respondents stated

that between ten and 50% of their grocery shopping
consisted of organic products [26]. In addition to a con-
scious attitude to the formation of their own diet, con-
sumers in the United States are prone to irrational use
of food, according to a survey conducted in 2019 (Fig. 7).
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Figure 7. Reasons for discarding food in the United States in 2019, by gender

Source: built by the authors on the basis [27]
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In 2019, the most frequent reason for discarding
food among both male and female respondents was that
the food spoiled or became stale, with approximately 82%
of male respondents (among 100% of male respondents)
and 84% of female respondents (among 100% of female
respondents) naming this as a reason to discard food.
Moreover, according to the same survey, 44% of male
respondents stated that they were cleaning as a reason
for discarding food, while others (56%) have never ex-
perienced such an issue. This figure was slightly higher
among their female counterparts, with approximately
53% naming this as a reason to discard food, while oth-
ers (47%) have never experienced such an issue. Meal
leftovers were ranked as the most commonly discard-
ed type of food among the respondents. Approximately
74% of respondents (out of 100% participants of a pan-
el group) ranked meal leftovers among their three most
frequently discarded food types (the other two types
of the most frequently discarded food were naturally
spoiled and expired products); while others (26%) did not

report such an issue. Least frequently thrown away
were milk alternatives, with approximately 10% of re-
spondents (out of 100% participants of a panel group)
ranking them in their top three [27].

Regardless of social and economic status in soci-
ety, the whole population must have access to a sufficient
number of quality and safe food.A balanced diet is the basis
of the normal functioning of the human body, provides it
with everything necessary for cell structure, energy produc-
tion and regulation of metabolism. It is extremely import-
ant that a person receives all the vital nutrients with food,
the amount of which could meet the needs of the body.
After all, a person’s health directly depends on the quality
of food and beverages he consumes. However, food may
contain hazardous ingredients that can harm the human
body, including nitrates, food additives, pesticides and an-
tibiotics. That is why, according to the survey conducted by
Ask Statista Research [28], consumers of restaurant menus
in the United States prefer simple dishes made from local
ingredients with minimal impurities (Fig. 8).
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Figure 8. Leading trends in culinary themes on restaurant menus in the United States in 2018

Source: built by the authors on the basis [28]

This statistic shows the leading ten trends in cu-
linary themes on restaurant menus in the United States
as forecasted by professional chefs for 2018. During
the survey, 66 percent of the respondents stated that
environmental sustainability would be a “hot trend” for
restaurant menus in 2018 [28].

During a pandemic, consumers try to buy more
food for fear of rising prices or supply volatility, which
leads to an artificial shortage of goods and provokes social
tensions.In addition, the problem of many households is
the creation of large amounts of food waste that is unfit
for consumption due to the expiration date.To avoid this,
it would be appropriate to introduce the following mea-
sures: detailed planning of food consumption for the
timely adjustment of the distribution system to consumer
needs; establishing communication between households
that have a problem of irrational use of food and house-
holds that do not have a sufficient level of purchasing
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power to purchase enough food; strengthening social
support programs for vulnerable groups; providing advice
and assistance in finding a job for people who lost it due
to an unfavorable epidemiological situation; financing
entrepreneurial initiatives aimed at creating safer business
conditions during the pandemic and creating new jobs, etc.

To combat the threat to food security in the United
States, it is advisable to develop not only development
strategies, but also a mechanism to ensure the reform
of the entire agro-industrial sector. This system should
include a set of organizational, economic and legal mea-
sures to prevent economic threats, namely:

— monitoring of the economy in order to identify
and forecast internal and external threats to food se-
curity;

— lending and state support to the national food
producer, ensuring its competitiveness;

— partnership and cooperation of food producers;



— high level of protection of health and life of food
consumers;

— balance of food products of different age and pro-
fessional groups.

During a pandemic, consumers try to buy more food
for fear of rising prices or supply instability, which leads
to an artificial shortage of goods and provokes social
tensions. In addition, the problem of many households
is the creation of large amounts of food waste that is
unfit for consumption due to the expiration date. To avoid
this, it would be appropriate to introduce the following
measures:

— detailed planning of food consumption for timely ad-
justment of the distribution system to consumer needs;

— establishing communication between households
that have a problem of food waste and households that
do not have a sufficient level of purchasing power to pur-
chase enough food;

— strengthening social support programs for vulner-
able groups;

— providing advice and assistance in finding a job for
people who lost it due to an unfavorable epidemiological
situation;

— financing entrepreneurial initiatives aimed at cre-
ating safer business conditions during the pandemic and
creating new jobs, etc.

Once the pandemic is overcome around the world,
modern consumption patterns will lose their relevance,
but the principles that ensure food stability in crisis-free
development will become relevant. Thus, in addition to
providing a food reserve system and strengthening re-
sponse mechanisms, associated with temporary crises
in food logistics, the government should focus on the
following steps to prevent quantitative hunger:

— invest in the intensification of agricultural produc-
tion and development of efficient food technologies;

— support environmental projects to reduce waste
and food losses, as well as the deterioration of fertile land;

—support the creation of agricultural enterprises whose
activities are aimed at food production, etc.

In the post-pandemic period, the main threat to
food stability in the world is likely to remain climate
change, which has a negative impact on agricultural
production. To combat the threats of the post-coronavirus
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world, the USA should implement solutions that cor-
relate with the major programs of leading international
organizations. Thus, by focusing on the basic principles
that are considered the goals of sustainable development
by the United Nations, the USA will be able not only to
overcome current risks, but also to ensure long-term
stability, which is advised to be the subject of further
research.

CONCLUSIONS

In the conditions of unfavorable epidemiological situa-
tion in the world, the issue of food security in the mid-
dle of the country becomes especially relevant. During
the study period (of the second half of 2020) in the
United States there were negative trends in the devel-
opment of service industries (including food networks
personnel redundancy, logistics chains deceleration, con-
sumers purchasing power reduction, etc.), which is asso-
ciated with limited contact between people due to the
threat of infection. At the same time, the market share
of food and food delivery companies continues to grow.
Relevant changes are taking place in the structure of
employment and consumer spending.

The pandemic has challenged the world commu-
nity by forcing approaches to food production, distribution
and consumption. Along with monitoring food safety,
the state is trying to ensure its availability to the most
vulnerable populations through free food distribution
points, the organization of field kitchens, etc.

Given that the most vulnerable element of food
security has been the affordability of food, it is necessary
to ensure compliance with social standards and expand
programs to support the population in crisis. Drawing
on the successful experience of tackling the food crisis
during the pandemic, other developed countries, such
as North America, the European Union, Australia and
others with similar economic background and resource
potential can also build a high-level food security sup-
port system that will strengthen social stability and get
rid of the negative effects of food shortages. The further
thorough study of technological re-equipment problems
for more efficient production, logistics of food supply
optimization, ensuring economic stability of the state
as a guarantee of food security are required.
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AcnekTu $opMyBaHHS NPOAOBOJILYOI 6e3neKun
B KOHTEKCTI enigeMionioriyHux o6mexkeHb y CLUA

OneHa B'auecnasiBHa LLle6aHiHa, AHHa IBaHiBHA BypkoBcbKa,
TeraHa IBaHiBHa JlyHKiHa, Anna BaneHTuHiBHa bypkoBcbka

MWKONaiBCbKMI HALLIOHANbHWIA arpapHuUiA YHiBepCuTeT
54008, Byn. leopria loHraase, 9, M. Mukonais, YkpaiHa

AHorTauis. B yMmoBax npofoBobY0i HeCTabinbHOCTI, LLLO 3arOCTPHOETHCS EKONOTIYHUMM, MONITUMHUMM, AeMOTrpadiuHUMK
npouecamu, Aep>KaBHe perytoBaHHS eKOHOMIKM Ma€ 0COBAMBE 3HAUEHHS ANS NIATPUMKM NPOAOBO/bYOI Be3nekn Ta
couianbHoi €TabinbHOCTI. PO3BUTOK TEXHOMOTIiM (K arponpoL0OBO/bYMX, TaK | LMPPOBKMX) 3HAYHO MOKPALLYE NpoLec
3abe3neyYeHHs1 HaceneHHs NPoAYyKTaMMU XapUyBaHHS Yepes Npu3My iX HAsBHOCTI, LOCTYNHOCTI Ta 6e3nekun. MeToto
LbOro AOCNIAXEHHS € FPYHTOBHMI aHaNi3 Cy4aCHWX TEHAEHLINW Nig BNIMBOM enigeMionoriyHnx obMexeHb yepes
nowupenHs COVID-19 y CLUA, a Takox BU3HAYEHHS OCHOBHUX CUNIbHMX | CNabKMX CTOPiH CMCTEMM NPOA0BONBLYOI
6e3nekn B CLUA, sika MOxe cTaTi B3ipueM ANs iHWKMX KPaiH, SKi LOTPUMYKTbCS NOAIOHUX NPUHLMNIB HALIOHANbHOI
€KOHOMIKM 3aBASIKM CBOIM FHYYKOCTI Ta CTiMKOCTi. MeToA0N0riYHOK OCHOBOK AO0CNIAXKEHHS € peTeNibHUI aHanis
MOKA3HMKIB, L0 OMUCYOTb AMHAMIKY NPOA0BO/bYOT Be3nekn Ta NOBEeAiHKY CMOXMBAYiB B yMOBax naHaeMii. Kpim toro,
Y LOCNIIKEHHI BUKOPUCTOBYBANNCA METOAM CUHTE3Y, AeAYKLiT, IHAYKLIi, y3araNbHEHHS, cCMCTeMATM3aLiT, 6eHUMAPKiHTY
Ta iHWi. Y CTaTTi pO3rnsHYTO OCHOBHI acnekTn GopMyBaHHS NPOAOBOIbYOI Be3nekn B KOHTEKCTi enifeMionoriyHmnx
obmexeHb y CLUA. locnigkeHo AMHAMIKY CMOXMBYMX BUTPAT HA MPOAYKTMU XapyyBaHHS nif yac naHaemii COVID-19
Ta BiANOBIAHI BUTPATM 3 NMOKa3HMKaMM POKiB A0 naHAaeMii. [lpoaHanizoBaHO CTaH pUHKY Mpali B pectopaHHOMY
Bi3Heci Ta 39COBaHO MOro OCHOBHI TeHAeHLIi. [[poaHani3oBaHO CNOXMBYI NepeBary NPOAYKTIB Xap4yBaHHS Mif Yac
naHAeMii Ta MexaHi3Mu 3a0BOJIEHHS CMOXMBYMX NOTPed. BpaxoByoun 3HaYHMIM BNAMB TakMx HaKTOPIB, K CTUXIiMHI
NNXA, BINCbKOBI KOHMIKTM TOLLLO, SIKi MOXYTb CTQHOBMTM 3arpo3y NpooBosbYiit 6e3neui, okpiMm nangemii COVID-19,
cnif po3pobutn edeKTUBHMI MEXaHi3M NPOTULii TaKUM pu3nKam

KntouoBi cnoBa: LOCTYMHICTb Xap4oBMX NPOLYKTiB, 6e3neKka xap4oBux NpoaykTis, naHaemia COVID-19, xapuosa nonitmka
CLUA, pepxaBHa nigTpuMMKa, MPOAYKTU Xap4yyBaHHS
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Abstract. Market transformations modify the development of the agricultural sector and the possibility of uninterrupted
operation in a market environment. At the same time, the subjects of the agricultural sector are subject to the
potential destructive impact of risks that may threaten the profitability, solvency and have negative consequences for
consumers of agricultural products. Under such conditions, strengthening the economic security of the agricultural
sector is the basic principle of economic development. However, in the context of market transformations, there is a
need to deepen research to assess the market component of economic security, as the latter is designed to protect
against market errors, shortcomings in product and sales policy, as well as incorrect choice of pricing strategy. The
research used methods: monographic, logical modeling, calculation-constructive, graphic, dynamic analysis, etc.
The purpose of the article is to study the level of the market component of economic security of the agricultural
sector and identify areas for ensuring its optimal level. An analysis of indicators and factors influencing the market
component of the economic security of subjects of the agrarian sector was carried out. It was established that the
level of the market component of economic security of subjects of the agrarian sector of the national economy and
subjects of the agrarian sector of the Mykolaiv region during 2016-2020 was low. It is proven that increasing the
level of the market component requires the subjects of the agrarian sector to develop and implement directions
for improving the mechanism of managing the market component of economic security. An assessment of the
level of the market component of the economic security of the subjects of the agricultural sector was carried out
using the PESTEL-analysis based on expert assessments, and it was established that in the block of threats, the
greatest number of points are economic (unstable exchange rate, difficulty of entering the market, “tinization” of
the economy) and legal (insufficient legal justification of the market component of economic security) factors.
Such threats are successfully leveled, as the change in the characteristics of doing business, the introduction
of initiatives to stimulate access to markets, as well as the development of the legal framework for the market
component of economic security will contribute to the transformation of threats into opportunities for growth

Keywords: market environment, market behavior, market opportunities, market threats, development, agriculture

INTRODUCTION

Agriculture, having a pronounced seasonal nature of
production, together with the constant changes in the
external market environment caused by globalization
processes, must adapt to new economic and technolog-
ical conditions. At the same time, market modernization
significantly modifies the basic conditions of agricultural
reproduction and the possibility of uninterrupted op-
eration in a market environment. At the same time, the
crisis and systemic challenges caused by the COVID-19
pandemic have had a negative impact on the inability
to sell products without interruption, in particular due
to the breakdown of supply chains; loss of access of
producers to markets; falling demand for products; the
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presence of tariff and non-tariff restrictions, as well
as the lack of knowledge of producers, including the
organization of sales.

Protection against errors of market behavior,
shortcomings in product and sales policy of the enter-
prise, incorrect choice of pricing strategy, designed to
ensure an important component of economic security
of enterprises - market, which characterizes the com-
pliance of internal opportunities with external market
environment, indicating the level of compliance of
market, assessment of the coherence of production and
sales, as well as the orientation of the enterprise to the
needs of consumers.

Sirenko, N., & Mikuliak, K. (2022). Market component of economic security of agricultural sectors. Ukrainian Black Sea
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Therefore, in the context of market transforma-
tions, along with increasing globalization, the study of
market opportunities of agricultural enterprises will
strengthen their economic security (in the context of
GDP growth, increase tax revenues, increase investment
activity in the country), as well as protection from external
and internal hazards arising in the market environment.

The calculation of the level of the market com-
ponent of economic security is necessary to develop a set
of measures to counter threats and expand opportuni-
ties to change the conditions of economic activity, edu-
cation of market psychology and increase the prestige of
the agricultural sector in the market environment.

Taking these factors into account is necessary in
terms of developing the economic and regulatory frame-
work for market security in order to ensure the competi-
tive position of agricultural sector entities in the market
environment.

LITERATURE REVIEW

The issues of economic security of agricultural sector
entities are still well researched, which is confirmed by
a significant number of publications [1-8] and method-
ology [9].

Methodical aspects and approaches to assess-
ing the level of economic security of enterprises were
studied by T. Oliynyk [1], T. Zubko [2], N. Pylypenko [3].
Evaluation methods and conceptual and strategic di-
rections of economic security of agricultural enterprises
were considered in the scientific works of Y. Yaremko,
L. Shykova, L. Syvolap [4]. Diagnosing the level of eco-
nomic security of an enterprise in conditions of limited
information was carried out by T. Sak [5], the social ori-
entation of the process of ensuring the economic secu-
rity of entrepreneurship in the post-industrial paradigm
is part of the scientific interests of R. Snishchenko [6].
Threats to national security were investigated by foreign
scientists in their scientific works [7; 8].

In turn, market security issues are insufficiently
studied and considered by scientists as a market compo-
nent of economic security. The theoretical and practical
aspects of evaluating the market component of an en-
terprise’s economic security and its competitive poten-
tial as a criterion for choosing an effective competitive
strategy are reflected in the scientific works of foreign
scientists — J. Sheth [10], R. Sisodia [10], H. Assael [11],
E. Dichtl [12], and others.

The market (domestic) component of economic
security was studied by V. Tkachuk [13], M. Yarema [13],
T.Melnyk [14], N. Vlasenko [14], O. Denisov [15].

The influence of the market component of eco-
nomic security on the development of business entities
was considered in the works of S. Ilyashenko [18], T. Vo-
ronkova, D. Melnyk and others. The work of H. Vereten-
nikova [19] is devoted to the theoretical substantiation
and improvement of methodical support for choosing a
competitive strategy, taking into account the potential
opportunities of enterprises and their market component
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of economic security. The work of L. Filipkovska [24]
and G. Savchenko [24] is devoted to the study of the
market aspect of economic security, as well as its influ-
ence on the formation of strategic tasks for the devel-
opment of economic entities.

According to Guidelines No. 1277 [9], economic
security of the state is a state of the national economy
that allows to maintain resilience to internal and external
threats, ensure high competitiveness in the global eco-
nomic environment and characterizes the ability of the
national economy to sustainable and balanced growth.

The composition of economic security includes:
industrial, demographic, energy, foreign economic, in-
vestment and innovation, macroeconomic, food, social,
financial security. Market safety is absent in the meth-
odological recommendations, which makes it impossible
to interpret the essence of the legislation and determine
its level on the basis of legally defined indicators. Thus,
the basis for determining the essence of the market
component of economic security and methodological tools
for assessing its level were the scientific works of domes-
tic scientists and practitioners.

In particular, V. Tkachuk & M.Yarema [13] reckon
that the market component of economic security char-
acterizes the compliance of internal opportunities with
external ones formed by the market environment and
is a protection against errors in market behavior, short-
comings in product and sales policy and wrong choices.
enterprise strategy.

According to T. Melnyk & N. Vlasenko [14], the
market component of economic security characterizes
protection against errors of behavior in the market, short-
comings in product and sales policy of the enterprise, low
level of product competitiveness, incorrect choice of pric-
ing strategy.

0. Denisov [15] notes that the market component
shows the state and level of economic security of the in-
dustry market and determines changes in the economic
condition of the industry relative to the level and volume
of sales of enterprises and competition between them
for a common market.

The authors of the study believe that the market
component of economic security is a state of protection
from market dangers that may arise during the operation
of enterprises.

The weakening of the market component of eco-
nomic security is evidenced by:

— reduction of the market share occupied by the en-
terprise;

— weakening of competitive positions and ability to
counteract competitive pressure;

—reduction of adaptive capabilities of the enterprise
to changes in the market situation, lagging behind mar-
ket requirements [16].

The purpose of the article is to determine the level
of the market component of economic security and to
develop directions for improving the mechanism of its
management.
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MATERIALS AND METHODS
During the research on the theoretical and methodolog-
ical foundations of economic security and its market com-
ponent, general scientific and specific methods were
applied; when assessing the level of economic security
and its market component - calculation-constructive,
graphic and dynamic analysis.

The assessment of the level of the market com-
ponent of economic security of the agricultural sector
was carried out using PESTEL-analysis based on expert
assessments (the subjects were economic entities of the
agricultural sector; number of respondents - 80 people),
the results of which are shown in Table 8.

The normative and legal basis of the study was
the Methodological recommendations for calculating
the level of economic security of Ukraine No.1277[9],the
Law of Ukraine “On the National Security of Ukraine”[17].
The source base of the research was made up of the
data of the State Statistics Service of Ukraine, the Main
Department of Statistics in the Mykolaiv region, open

sources and scientific publications of domestic and for-
eign authors.

The legislative basis for the definition and calcu-
lation of the market component of economic security is
currently absent, so there is an objective need to deep-
en research on its assessment and ensure at the legis-
lative level the definition of a list of indicators together
with their normative values.

Indicators of assessment of the level of the mar-
ket component of the financial and economic security
of the agricultural sector were formed on the basis of
information from open Internet sources.

According to the methodology of S. Ilyashenko [18],
the analysis of the market component of economic se-
curity should be carried out on the basis of assessing
the degree of compliance of internal development op-
portunities of the agricultural sector to external market
environment [16]. Threats to the market component of
economic security are shown in Figure 1.

Threats to the market component of economic security

v

Internal

Uncoordinated work of marketers, designers,
designers, economists

v

External

Unpredictability of actions of buyers,
intermediaries, competitors, financial and credit

Low quality of manufactured products

Untimely response to changing market conditions

Insufficiently efficient sales network

v

institutions, advertising agencies, customs and
tax organizations

» Low solvency of the population

Exchange rate changes, the political situation

v

in the country and the world

Figure 1. Threats to the market component of economic security

Source: built by the authors according to [16]

Continuous monitoring of the state of the inter-
nal environment and analysis of changes in the exter-
nal market space allows agricultural sector entities to
quickly anticipate danger, make better use of internal
opportunities and operate more efficiently. The list of
indicators recommended to be used to determine the

level of the market component of economic security was
formed on the basis of the analysis of literary sources on
the assessment of economic security (Table 1). Quanti-
tative indicators for calculating the level of the market
component of economic security of the agrarian sector of
the national economy are given in the Table 2.

Table 1. Methods for calculating indicators for assessing the level of market component
of economic security of agricultural sector entities

Indicator
Cr= PT", to growth,
Market return on assets

Method of calculation

where, P, - net profit of enterprises, UAH;

Significance

0.12

A - assets of enterprises, UAH

Pn

C =
msh. SVsecor”

Market share

where, P, — net profit of enterprises, UAH;

to growth,

0.19

SVsector — Sales volume of the sector, UAH

Ukrainian Black Sea Region Agrarian Science, 26(1), 30-39
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Table 1, Continued

Indicator

@
Cinc= =, to growth,
Cent

Method of calculation

Significance

Innovation cost ratio where, Cin — innovation costs of enterprises, UAH; 017
Cent — costs of enterprises, UAH
D=1—%, as close as possible 1,
. 2
Rhythmic sales where, SV, - planned sales volume, UAH; 02

SVa - actual sales volume, UAH

Source: summarized by the authors according to [16; 19]

Table 2. Quantitative indicators for calculating the assessment of the level of the market component
of economic security of the agricultural sector

Indicators

Net profit of agricultural

enterprises, UAH million e Rl
Assets of enterprises, UAH million 1537319.1 911614.1
Sales of the sector, UAH million 414799.9 467636.1
Innovation costs of agricultural
enterprises, UAH million AL Ll
Production costs, UAH million 326544.7 388918.7
Planned sales of the agricultural 4748841 524120.7

sector, UAH million
Source: constructed by the authors using data [20]

It is advisable to determine the level of the market
component of economic security using the formula (1), [19]:

Y=Y (i x x) 1)

where a; - is the significance of the partial indicator
of the market component of the enterprise’s economic
security; x, - is the value of the indicator of the market
component of the enterprise’s economic security.

To determine the qualitative level of market se-
curity of the enterprise, it is proposed use the following

Abs. deviation

2020 (+.7)
71002.6 93255.4 81618.5 -8994.7
983593.6 1030366.7 113030049  9765685.8
540509.3 572748.3 624070.1 209270.2
12180.1 142209 14406.9 -8822.6
481539.7 508633.7 512270.3 185725.6
616094.1 636661.5 679307.6 204423.5

ratios proposed by G. Kozachenko, V. Ponomaryov and
0. Lyashenko, which offer a range of values for a low-level
indicator from 0 to 0.29; medium level - from 0.3 to 0.49;
high level - from 0.5 to 1.0 [19].

In order to identify the impact of the market com-
ponent on the economic security of subjects of the agri-
cultural sector of the Mykolaiv region, we will calculate
it, based on the methodology of the Table 1 and using
the data in Table 3.

Table 3. Quantitative indicators for calculation of a level of a market component
of economic safety of subjects of agrarian sector of the Mykolaiv area

Indicators

Abs. deviation

Net profit from operating activities,

UAH million 4220.7 3352.2

Assets of enterprises, UAH million 20574.5 25928.1
Sales volumes, UAH million 14603.4 16856.8
Production costs, UAH million 11066.2 14035.8
Planned sales, million UAH 17020.0 18915.1

Source: constructed by the authors using data [21]

Qualitative indicators of the assessment of the
level of the market component of economic security of
the agricultural sector of the Mykolaiv region are shown
in the Table 4.

RESULTS AND DISCUSSION

When calculating the level of security of the industry
market, it is important to identify and forecast possible

2020 (+,-)
3637.7 2903.2 2288.2 -1932.5
301975 30839.1 33276.7 12702.2
18134.1 19432.2 197575 5154.1
15568.3 17374.6 18221.1 7154.9
20622.2 21755.2 22494.8 5474.8

losses due to changes in the economic situation, the
dynamics of changes within the industry and in relation
to other industries and the economy as a whole [19].

Quantitative analysis of indicators for assessing
the level of the market component of the economic se-
curity of subjects of the agrarian sector is based on the
methodology given in the Table 1 and quantitative in-
dicators for calculating Table 2.
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Thus, the net profit of agricultural enterprises
has been growing since 2018, but in 2020 compared
to 2016 we see its decline. In this case, the increase
in profits is possible due to: increasing production and
sales; competent building of contractual relations with
suppliers, intermediaries and buyers; improving the mar-
keting system (grouping products on the basis of profit-
ability while focusing on those products that are highly
profitable); systematic research of market analysis, con-
sumer behavior and competitors.

The assets of enterprises in the agricultural sec-
tor are growing (+9765685.8 million UAH), which shows
the change in the economic potential of enterprises, their
financial weight in the national [22] market. Innovation
expenditures of agricultural enterprises in 2020 show

a negative absolute deviation (-8822.6 million UAH)
compared to 2016, which indicates a decrease in in-
novation. Production costs are rising, which at current
market prices affects profits [23]. However, an import-
ant aspect in the implementation of the production
plan in a market environment is to take into account
the range and quality of products, because in case of
low quality of actual products from the planned there
is a risk of customers abandoning products, leading to
irregular sales.

The calculation of the level of the market com-
ponent of the economic security of subjects of the
agrarian sector of the national economy was carried
out using the indicators of Figure 2, calculated using the
method of table 1 based on the data of Table 2.

1
0.9
: ;
1 .
= 0.6
= 0.5
S 0.4
- 0.3
0.2
0.1
0
2016 2017 2018 2019 2020
®m Market return on assets 0.059 0.076 0.072 0.091 0.007
® Market share 0.218 0.147 0.131 0.163 0.131
H Innovation cost ratio 0.071 0.023 0.025 0.028 0.028
B Rhythmic sales 0.855 0.879 0.86 0.888 0911

Figure 2. Qualitative indicators for assessing the level of market component
of economic security of agricultural sector entities

Source: constructed by the authors using data [20]

The market return on assets has been showing
growth since 2017, but in 2020 the figure is lower than
in 2020, posing a threat to businesses. The share of agri-
cultural sector entities in the market since 2016 shows
a negative trend until 2018, and in 2020 compared to
2016 decreases by 0.088.

During 2016-2020, the rhythm of sales is as close
as possible to 1, but values exceeding this threshold pose
a threat to enterprises.

The rhythm of sales directly depends on the rhythm
of its production, violation of which affects sales, lead-
ing to a violation of the rhythm of sales and reduce the
efficiency of operating activities of agricultural enter-
prises, and at the same time negatively affects the dete-
rioration of economic security.

Qualitative indicators for assessing the level of the
market component of economic security indicate that there
are challenges to the development of market relations
caused by the pandemic, in terms of limiting distribution
channels and export markets. Quantitative analysis of in-
dicators for assessing the level of the market component
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of economic security of the subjects of the agrarian
sector of the Mykolaiv region, given in the table 3, makes
it possible to determine trends in its state change.

The decrease in net profit from the operating
activities of enterprises of the agricultural sector of the
Mykolaiv region in 2020 is caused by a reduction in the
volume of sales of the industry due to the introduction
of quarantine measures (restriction of distribution chan-
nels and export markets, including tariff and non-tariff
restrictions, drop in demand for products).

The assets of enterprises are growing, amounting
to UAH 33,276.7 million in 2020, which exceeds the fig-
ure for 2016 by UAH 12.702.2 million,showing a change
in the economic potential of enterprises. The growth of
production costs at current market prices affects the in-
crease in financial performance of enterprises [23].

The calculated indicators of the assessment of
the level of the market component of the economic se-
curity of subjects of the agricultural sector of the Mykolaiv
region were carried out on the basis of the quantitative
data of the Table 3 and shown in Table 4.
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Table 4. Qualitative indicators of an estimation of a level of a market component
of economic safety of agrarian sector of the Mykolaiv area

Years
Indicators Abs. deviation (+, -)
2016 2017 2018 2019 2020
Market return on assets 0.205 0.129 0.120 0.094 0.069 -0.136
Market share 0.289 0.199 0.201 0.149 0.116 -0.173
Rhythmic sales 0.142 0.109 0.121 0.107 0.122 -0.020

Source: calculated by the authors according to [21]

Analyzing the qualitative indicators of assessing
the level of market component of economic security of
the agricultural sector of Mykolaiv region, we see a de-
cline in the rate of return on assets, despite the fact
that the latter should tend to increase, in 2020 there
was a decrease of 0.136 compared to 2016. Market share
has a fluctuating trend and in 2020 there is a decrease
compared to 2016 by 0.173.The value of the rhythm of
sales should be as close as possible to 1, but the calculated

values are relatively low and range from 0.122 in 2016
to 0.122 in 2020.

The calculation of the level of the market com-
ponent of economic security of subjects of the agrarian
sector of the national economy and the Mykolaiv re-
gion, taking into account the methodology for deter-
mining the level of the market component of economic
security and the significance of the indicators, is given
in Table 5.

Table 5. Calculation of the level of the market component of economic security

Indicators

Significance

2016

Years

2017 2018 2019

Subjects of the agricultural sector of the national economy

Market return on assets 0.12 0.007 0.009 0.009 0.011 0,001
Market share 0.19 0.041 0.028 0.025 0.031 0,025
Innovation cost ratio 0.17 0.012 0.004 0.004 0.005 0,005
Rhythmic sales 0.2 0.171 0.176 0.172 0.178 0,182
The level of the market component of economic security
y 0.231 0.217 0.21 0.225 0.213
Subjects of the agricultural sector of Mykolaiv region
Market return on assets 0.12 0.025 0.015 0.014 0.011 0,008
Market share 0.19 0.055 0.038 0.038 0.028 0,022
Rhythmic sales 0.2 0.028 0.022 0.024 0.021 0,024
The level of the market component of economic security
y 0.108 0.075 0.076 0.06 0.054

Source: calculated by the authors based on the methodology [16; 19]

The range of values for the calculation of indica-
tors of the level of the market component of economic
security during 2016-2020 indicate its low level both for
subjects of the agrarian sector of the national economy
and for subjects of the agrarian sector of the Mykolaiv

region. Increasing the level of the market component of
economic security of the subjects of the agrarian sector
requires the latest development and implementation of
directions for improving the management mechanism
of the market component of economic security (Table 6).

Table 6. Problems that need to be solved during the implementation of the market component
of economic security of the agricultural sector

Problem Measures to achieve a market component of economic security

- monitoring and diagnosis of internal and external threats;
- improving methods of managing the economic activity of agricultural enterprises and sales processes;

Development
of competitiveness
sector;

- prevention of probable risks in the agricultural sector;
- strategic planning of the process of improving the quality of the internal environment of the agricultural

- administration at enterprises, focused on preventing long-term negative consequences of the crisis

— implementation of the appropriate legal and regulatory framework;

Improving advertising
policy

— socio-psychological study of consumers of the agricultural market;
— increasing the level of information support of the market;

— increasing the role of product promotion in the market
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Table 1, Continued

Problem Measures to achieve a market component of economic security

Increasing the share
of agricultural products
in the market

Slow development
of innovations

— partial ban or difficulty of entering the market of imported products;
— regulation of export and customs policy of the state

— regulation of patent, budget, credit, innovation policies;
— increasing the role of innovation marketing

Source: built using data [24]

Analysis of the level of market component of
economic security is the basis for developing a set of
measures (Table 6) to counter threats and increase the
level of market component of economic security of en-
terprises and, accordingly, expand its adaptive capacity

to change economic conditions, create conditions for
stable operation and development.

Directions for improving the management mech-
anism of the market component of economic security
of the agricultural sector are shown in Table 7.

Table 7. Directions for improving the mechanism for managing the market component

of economic security of enterprises

Methods

Institutional
and legal

Informational

Organizational
and technological

Economic

Administrative

Socio-psychological

Ecological

Market and interface

Directions for improving the components of the economic security system of enterprises

Establishment of a market security department. Elimination of any illegal actions by the company and careful
study of the actions of counterparties in order to control their legitimacy. In certain cases, the involvement
of experienced and qualified is allowed lawyers from outside, if necessary. But for large companies and
organizations, the availability of such staff in their staff is a vital necessity, in addition, much attention should
be paid to regular training of their lawyers

Restrict access to third parties to the organization, restrict access to any information that does not relate
to a particular employee, ranking and fragmentation of information, the use of new technologies to hide
and store information

Renewal of fixed assets, study of innovations in technology, purchase of necessary patents

Careful strategic and tactical planning and forecasting, strengthening accounting for financial flows and
reporting. Facilitating access to markets and sales. Growing competitiveness of the enterprise. Providing
conditions for the renewal of the enterprise

Personnel certification, refresher courses, measures aimed at maintaining corporate spirit, improving
incentive policies, strengthening measures against employees who for some reason harmed the organization,
the presence of people in the staff engaged in corporate surveillance. Introduction of a bypass system for
staff and outsiders

Increasing the level of staff motivation in the security system of the enterprise

The company needs to constantly monitor innovations in legislation related to environmental regulations.

If the company is large - to have environmental staff, and if medium or small - periodically use the services
of environmental services

This area depends entirely on the work of the marketing department. The task of management is to control their
activities, fully stimulate and provide the necessary information about the internal and external environment,
special attention should be paid to competitors, suppliers and buyers, as well as market conditions

Source: systematized and supplemented on the basis of data [25]

The results of the assessment of the level of the
market component of the economic security of the agri-
cultural sector, carried out using the PESTEL-analysis, are
given in Table 8.The assessment experts were 80 subjects
of the agricultural sector.

Thus, economic and legal factors have the highest
number of points (5.0) in the block of threats. Among
the economic factors, the greatest threats to the state
of the market component of economic security of the
agricultural sector are: unstable exchange rate, the dif-
ficulty of entering the market and the “shadowing” of
the economy. Improving the stability of the exchange
rate, getting out of the “shadow” of business structures
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and improving the possibility of easy market entry will
help to improve the situation. Such threats are success-
fully eliminated, as changes in the peculiarities of doing
business (Digital Power: Action; Action. Business without
barriers; bank account for online business; SmartID; ID-card
with electronic signature), as well as the introduction of
initiatives to stimulate market access uninterrupted sales
of agricultural products by providing producers with ac-
cess to markets through distribution channels, improving
access to knowledge and information on production effi-
ciency and sales organization, and assistance in entering
export markets) of the agricultural sector will facilitate
the transition of threats to growth.
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Table 8. Results of the PESTEL-analysis on the assessment of the level of the market component
of economic security of the agricultural sector

Weighting

factor Score

Factors Possibilities

Weighting Score

— Improving the state
of the financial system 0.5 5
through reforms

Political

— Restriction of monopoly. 05 4

ensuring competition ’

) 1

— Improving the efficiency
of the use of equity 0.5 5
and economic resources
Economical

— Increasing the level
of profitability = S

X 1

— Increasing the
motivation
of staff in the system 0.5 5
of financial and economic
Social security
— Development of social 05 4
infrastructure ’

b 1

— Updating processes

and means 0.4 4
of production
Technological = Increase the efficiency
of enterprise security 0.6 5
management
z 1

— Development of
environmental programs 05 4
to improve the external :
environment

Ecological — Improving the system

of environmental 0.5 4
legislation

z 1

— Introduction of the
current legal framework
on the market component
of the ES

0.6 5

Legal — Increasing state control
over financial resources
and directing them to

their destination

0.4 5

X 1

Result Threats F Result
actor
— Reduction
or abolition of
2.5 preferential taxation 0.5 “ 20
and lending
— Deterioration
2.0 of financial and 0.5 5 2.5
economic condition
4.5 %z 1 4.5
— Unstable exchange
2.5 rate. the difficulty of 0.5 5 2.5
entering the market
— “Shadowing” of the
2.5 economy 0.5 5 2.5
5.0 2 1 5.0
— Reduction of income
25 and employment 0.6 “ 24
— “Outflow” of qualified
2.0 personnel. devaluation 0.4 4 1.6
of human labor
4.5 %z 1 4.0
— Preventing the
renewal of all fixed
16 assets due to their 0.3 4 1.2
large number
— Rapid change of
innovations. which
Bl necessitates constant o & =
updating of equipment
4.6 z 1 4.0
— High level of
2.0 environmental 0.7 5 3.5
pollution
— Reduction of soil
2.0 fertility 0.3 3 0.9
4.0 ) 1 4.4
— Insufficient
30 legislative justification 0.7 5 35

of the market
component of ES

— Lack of strategy for
the development of

2.0 financial and economic 0.3 5 1.5
security of enterprises
of different levels
5.0 2 1 5.0

Source: developed by the authors on the basis of expert assessments

The modern concept of open data is increasingly
used by business representatives to increase the effi-
ciency of their activities. Disclosure of data contributes
to the creation of new markets in the field of business
(monitoring and verification of counterparties, etc.).

Thus, a low level of the market component of
economic security has been established, the increase
of which requires the subjects of the agrarian sector

to develop and implement directions for improving the
market component management mechanism, in particu-
lar, market and interface methods.

CONCLUSIONS

The analysis of the calculated indicators of the market
component of economic security shows that there are
challenges for the development of market relations
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caused by quarantine restrictions, in terms of suspen-
sion of activities of agricultural sector entities due to
restrictions on distribution channels and export markets.

Calculations of the level of the market component
of economic security during the research period indicate
its low level both for the subjects of the agrarian sector of
the national economy and for the subjects of the agrar-
ian sector of the Mykolaiv region, increasing the level of
which requires the development and implementation of
directions for improving the mechanism for managing
the market component of economic security.

The results of the PESTEL-analysis regarding the
assessment of the level of financial and economic secu-
rity of the agricultural sector indicate that the greatest
threat to it is economic and legal factors, namely: an
unstable exchange rate, the difficulty of entering the
market and the “tinization” of the economy. The threats

in the legal block are the insufficient legal justification
of the market component of financial and economic se-
curity, which requires the development and implemen-
tation of a normative-legislative framework for the in-
terpretation of the essence, definition of indicators and
normative values of indicators. The improvement of the
situation will be facilitated by restoring the stability of
the exchange rate, getting out of the “shadow” of busi-
ness structures and improving the possibility of easy entry
into the market.

The strategic imperative of the market component
of economic security of agricultural sector entities is to
develop a legal framework to determine the essence of
market security and methodological basis for assessing its
level, as rapid globalization requires agricultural sector
entities to quickly adapt to national and international
market space.

REFERENCES

[1]  Oliinyk, T.I. (2019). Methodological aspects of assessing the economic security of enterprises in market
conditions. Economics, 10, 69-72.

[2]  Zubko, T.L.(2016). Methods for determining the economic security of the enterprise. Economy. Management.
Business, 2(16), 69-76.

[3] Pylypenko, N.M. (2017). Development of methodical approaches to the assessment of economic security of the
enterprise. Retrieved from https://goo.su/W8r7.

[4]  Yaremko, Y., Shykova, L., & Syvolap, L. (2018). Methods of evaluation and conceptual-strategic directions
of economic security of agricultural enterprises. Baltic Journal of Economic Studies, 4(5), 421-430.
doi: 10.30525/2256-0742/2018-4-5-421-430.

[5]  Sak, TV. (2015). Diagnosing the level of economic security of the enterprise in conditions of limited
information. Global and National Problems of Economy, 3,404-408.

[6]  Snishchenko,R.H.(2020).Social orientation of the process of ensuring economic security of entrepreneurship in
the post-industrial paradigm. Scientific View: Economics and Management, 2(68), 158-163. doi: 10.32836/2521-
666X/2020-68-28.

[71 Ayman,M.A-O.,Lambe, BJ., & Wisniewski, T.P. (2021). Perceptions of the threat to national security and the
stock market. Journal of Economic Behavior & Organization, 186, 504-522. doi: 10.1016/j.jebo.2021.04.010.

[8] Drake, T.G.(2021). Chapter 14 - National security and the new blue economy. In Spinrad, preparing a workforce
for the new blue economy (pp. 261-268). Springer: Elsevier. doi: 10.1016/B978-0-12-821431-2.00045-7.

[9] Order of Ministry of Economic Development and Trade of Ukraine No. 1277 “On the Approval of Methodological
Recommendations for Calculating the Level of Economic Security of Ukraine”. (2013, October). Retrieved from
https://zakon.rada.gov.ua/rada/show/v1277731-13#Text.

[10] Sheth,lJ., & Sisodia, R. (2002). Marketing productivity: Issues and analysis. Journal of Business Research, 55(5),
349-362.

[11] Assael, H.(2003). Marketing: Principles and strategy. Hinsdale: Dryden Press.

[12] Dichtl,R., & Horschgen, E. (2002). Marketing. Berlin: Duncker und Humblot.

[13] Tkachuk, V.., & Yaremova, M.l. (2016). Economic security of agricultural enterprises. Retrieved from
https://cutt.ly/XbRIiEf.

[14] Melnyk, T.lu., & Vlasenko, N.O. (2018). The essence and components of economic security of agricultural
enterprises. Retrieved from https://goo.su/UrAy.

[15] Denysov, O.Ye. (2019). Economic security of industries in the system of economic security of the state. Kyiv:
“KROK” University.

[16] Market component of economic security of the enterprise. (2022). Retrieved from https://cutt.ly/UzDns4A.

[17] Law of Ukraine No. 2469 “On the National Security of Ukraine” (2018, June). Retrieved from https://zakon.
rada.gov.ua/laws/show/2469-19.

[18] Illiashenko, S.M. (2004). Economic risk. Kyiv: Center of Educational Literature.

[19] Veretennykova, H.(2018). Center of Educational literature. Bulletin of Kyiv National University of Technologies
and Design, 121(2), 51-60. doi: 10.30857/2413-0117.2018.2.5.

[20] Official webcite of the State Statistics Service of Ukraine. (2022). Retrieved from http://www.ukrstat.gov.ua.

[21] Department of Statistics in the Mykolaiv region. (2022). Retrieved from http://www.mk.ukrstat.gov.ua.

[22] The market environment of enterprise management. (2022). Retrieved from https://bit.ly/3EcFxzG.

Ukrainian Black Sea Region Agrarian Science, 26(1), 30-39



Sirenko and Mikuliak

[23] Average consumer prices for goods (services). (2022). Retrieved from https://ukrstat.gov.ua/operativ/
operativ2018/ct/sctp/Arch_sctp_u.htm.

[24] Filipkovska, L.O., & Savchenko, H.S. (2017). Ensuring the market aspect of economic security of pharmaceutical
enterprises. Economy and Society, 13,747-753.

[25] Arefiefa, OV, & Kuzenko, T.B. (2009). Economic bases of formation of financial component of economic security.
Actual Problems of Economics, 1(91), 98-103.

[26] Mikulyak, K. (2021). The impact of the market component of economic security on the development
of agricultural production. In Strategy for integration of agrarian education, science and production: Global
challenges of food security and climate change (pp. 23-24). Mykolaiv: Mykolaiv National Agrarian University.

PUHKOBa CKlafoBa eKOHOMIUHOI 6e3NeKUu cy6’eKTiB arpapHOro ceKTopy

Hartans MukonaiBHa CipeHko, KatepuHa AHaToniiBHa Mikynsik

MWKONaiBCbKMI HALLIOHANbHWIA arpapHuUiA YHiBepCuTeT
54008, syn. leoprisa loHraase, 9, M. Mukonais, YkpaiHa

AHoTaujis. PvHkoBi TpaHchopMaLii MoamdikyoTb pO3BUTOK arpapHOro CEKTOPY Ta MOXIIUBICTb 6e3nepebiiiHoi poboTu y
PVHKOBOMY cepefoBuLLi. [pu LboMy CybeKTM arpapHOro CeKTOpY NiAnafatoTb Mif NOTEHLIMHWIA LeCTPYKTUBHWIA BNIUB
PY3MKIB, SIKi MOXYTb 3arpOXyBaTh peHTabenbHOCTI AiSNIbHOCTI, NIaTOCNPOMOXHOCTI Ta MaTW HEraTUBHI HACNiAKW ANns
CMNoXKBaYiBarpapHoi NpoayKLii.3aTakMX yMOB 3MiLLHEHHS EKOHOMIYHOI 6e3neKn arpapHOro cekTopy € 6a30BO0 3aCa 00
pO3BUTKY rocrnofaproroumnx cyoekTis. [poTe, B yMOBax pMHKOBUX TpaHchopMaLii, BUHUKAE nNoTpeba nornmnbneHHs
[OCNiAKEeHb WOA0 OLiHKM PUHKOBOI CKNaA0BOi EKOHOMIYHOT Be3mneku, OCKiNIbKM OCTaHHA MOK/IMKAHA 3aXMULaTH Bif
NOMWOK MOBELIHKM Ha PUHKY, HEAONIKIB Yy TOBAPHIii Ta 36yTOBIM NONiTMLI, @ TaKOX HeBipHOro BMGOpY cTparterii
LiHOYTBOPEHHS. Y AOCNiAKEHHI BUKOPUCTAHO METOAM: MOHOrpadivyHUM, NOriYHOro MoAeNtoBaHHS, pO3paxyHKOBO-
KOHCTPYKTUBHUI, rpadiyHuit, AMHAMIYHOIO aHanisy Ta iH. MeTol CTaTTi € BUBYEHHS PiBHS PUHKOBOI CKNafO0BOI
€KOHOMIYHOT 6e3nekn cybeKTiB arpapHOro CEKTOPY Ta BM3HAYEHHS HaNpaMIB Woao0 3abe3neyeHHs ONTUMabHOrO
ii piBHS. 34iiCHEHO aHani3 NOKAa3HWKIB Ta YMHHWMKIB BMNMBY HA PUHKOBY CK/I1a[l0BY EKOHOMIYHOI Be3nekn cybekTiB
arpapHoro cekTopy. BcTaHOBNEHO, L0 piBEHb PUHKOBOI CK/1aJ0BOT EKOHOMIYHOT 6e3nekn CyOeKTiB arpapHOro CekTopy
HaLioHanbHOI eKOHOMIKM Ta CyOEeKTIB arpapHoro cektopy Mukonaiscbkoi obnacti npotarom 2016-2020 pp. 6ys
HM3bKKM. [loBeAEHO, L0 NiABULLEHHS PiBHS PUHKOBOI CKIAL0BOI BUMArae Bif, CYOEKTIB arpapHOro cekTopy po3pobku
Ta peanizauii HanpsMiB BAOCKOHANEHHS MEXaHi3My ynpaB/iHHS PUHKOBOK CK/1a[lOBOK E€KOHOMIiYHOi He3neku.
MpoBeneHo OLiHKY piBHS PUHKOBOI CKNaA0BOI EKOHOMIYHOI Be3nekn cy6eKTiB arpapHOro CeKTopy i3 3aCTOCYBaHHAM
PESTEL-aHani3y Ha OCHOBI eKCMepTHWX OLHOK, Ta BCTAHOB/EHO, WO Yy 6/0ui 3arpo3 HanbinbLy KinbkicTb 6anis
MalTb EKOHOMIYHi (HECTabiNbHWUIA BaNOTHWUIA KYPC, CKNAAHICTb BUXOLY Ha PUHOK, «TiHi3aLis» eKOHOMIKK) Ta MpaBoBi
(HemocTaTHE 3aKOHOAABYE OOrPYHTYBAHHS PUHKOBOI CK/1a0BOI eKOHOMIYHOI 6e3nekn) dakTopu. Taki 3arpo3u Baano
HiBENIIOHTHCS, OCKINIbKM 3MiHA 0COBNMBOCTEN BeAeHHS Bi3Hecy, 3anpOoBafKEHHS iHILiaTUB CTUMYMIOBAHHS AOCTYNy
[10 PUHKIB, @ TaKOX po3p0obieHHS 3aKOHOAABY0I OCHOBM PUHKOBOT CKN3A0BOI €KOHOMIYHOI Be3neku cnpusaTMMyTb
nepexony 3arpo3 y MOX/MBOCTI A0 3pOCTaHHA

KniouoBi cnoBa: puMHKOBE CEpefoBMLLE, PUHKOBA MOBEAiHKA, PUHKOBI MOXAMBOCTI, PUHKOBI 3arpo3u, PO3BMTOK,
CiNbCbKe roCrnoAapcTeo
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Abstract. Solving the problems of food security of those that already exist and those that await us in the near future lies
inthe formation of a food security system on the basis of sustainable development of agricultural land use. Theoretical
and practical aspects of the research problem are carried out by domestic scientists, mainly in two separate areas:
food security and sustainable development of agricultural land use. The World Scientific Society pays considerable
attention to this problem, but they are distinguished by a practical orientation for a particular region, which often
makes it impossible to implement such scientific achievements in Ukraine. In order to develop the Food Security
Program on the basis of sustainable development of agricultural land use in Ukraine, an appropriate theoretical
and methodological basis is needed, which was determined by the purpose of our study. As a result of the study, the
following results were obtained. First, a logical and semantic model of the methodology of food security formation
on the basis of sustainable development of agricultural land use, which includes organizational, economic and
environmental prerequisites for the transition of modern land use to a model of sustainable development.
Secondly, the provisions and directions of implementation of the relevant Concept, based on the historical and
socio-economic preconditions of food security, have been formed and includes the following components: purpose;
historical and social preconditions; monitoring and evaluation system; assessment of compliance of the level of
food security; mechanism for implementing the Concept; target directions and main tasks; expected results. Areas
of implementation of the Concept, tools and mechanisms for implementing the model of food security on the basis
of sustainable development of agricultural land use on the one hand are fully consistent with the global objectives
of 2" Sustainable Development Goals (zero hunger), and on the other - take into account national characteristics

Keywords: food system, zero hunger, the model of methodology for the formation of food security, land use in the
agricultural sector

INTRODUCTION

The agriculture is necessary to ensuring food security
and improving nutrition, namely: production in sufficient
quantities, quality and variety of food; the agricultural
sector is a driver of economic transformation and a major
source of income for rural households. “Income from
agriculture is the basis of livelihood for 1.3 billion peo-
ple working in this sector, and directly determines their
food security” [1]. Many years of world experience show
that both agricultural development and economic scal-
ing are necessary factors to improve food security, and
the agricultural sector can strengthen the economy as
a whole [1].

The development of agriculture “after the Sec-
ond World War has led to impressive progress in food
production. This is largely due to a number of factors:
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economic growth, advances in technology and knowl-
edge,and improved supply chain management”[1]. From
the point of view of production factors, the increase in
agricultural production was due to increased concen-
tration and scaling of processes. However, extensive
livestock farming systems on national households and
small farms have also significantly contributed to the
increase in food production.

“In Ukraine, unlike the member states of the Eu-
ropean Union, households still remain the main pro-
ducers of agricultural products, growing and producing
food not only for their own consumption. Currently, this
category of households grows much more than all types
of crop products (except industrial crops) compared to
farms, and the volume of potatoes, vegetables and fruits

Kotykova, O.(2022). The concept of food security formation on the basis of sustainable development of agricultural land
use. Ukrainian Black Sea Region Agrarian Science, 26(1), 40-49.



grown is 98% (98 in 2000 and 99 in 2020), 86% (85
in 2000 and 83 in 2020) and 82% (83 in 2000 and 82
in 2020) of their total volume, respectively. Regarding
livestock products, the figures are high as well: 74% (71
in 2000 and 70 in 2020) of milk, 87% (61 in 2000 and
91 in 2020) of wool and 98% (93 in 2000 and 99 in
2020) of honey from their total number in 2016 were
produced by households (the data given in parentheses
are added by the authors)” [2].

‘At the same time, there are well-founded argu-
ments that call into question the fact that current and
future directions of agricultural development are sus-
tainable” [1]. In particular: the global agro-food system
is unable to ensure food security for everyone - main-
taining significant food security, achieving zero hunger
and reducing obesity through irrational diets; insuffi-
cient social efficiency of food systems; degradation of
land, fresh water and ecosystems; significant impact of
agricultural sector activities on increasing greenhouse
gas emissions and, consequently, climate change, which
in turn have a negative impact on agriculture [28].

Given the fact that agricultural land is the main
method of production, it is fair to say that solving the
problems of food security of those that already exist
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and those that await us in the near future, including due
to significant population growth with ever-decreasing
population the area of arable land suitable for growing
agricultural products lies in the plane of the food supply
system formation on the basis of sustainable development
of agricultural land use. Theoretical and practical aspects
of the researched problem are carried out by Ukrainian
scientists mainly in two separate directions:

- food security - on the basis of the state of the sys-
tem [3-5], on the basis of the security mechanism [6-8],
on the basis of access level [9-10], on the basis of hier-
archical level [11];

- sustainable development of agricultural land
use [12-14] et al.

After 2015, when Ukraine joined the 2030 Agenda
for Sustainable Development, the circle of scientists ex-
amining food security through the prism of sustainable
agriculture has expanded. However, it should be noted
that researchers do not always interpret the concept
of sustainable development and use it in their own in-
terpretation, sometimes very different from the content
and objectives of 2" Sustainable Development Goals -
zero hunger (SDG2), both global and national (adapted
to the conditions of Ukraine) (Fig. 1).

World level Ukraine
Overcoming hunger, ensuring food ’
§ security and improvement of nutrition, | | Overcoming hquer,
(CHE as well as the development development of agriculture
of sustainable agriculture
2.1. Overcome hunger by 2030
and ensure year-round access 2.1. A sufficient level of nutrition
to safe, nutritious and adequate food .
. | for all segments of the population
for all, especially .
at the level of rational standards
the poor and vulnerable,
including infants
2.2. By 2030, ensure adequate nutrition 2.2. With the help of the latest
for all, including children under 5, || technologies, increase the indicators
——  adolescents and pregnant women of output of the agricultural sector
%
= 2.3. Provide open access to resources 2.3. Through the use of the latest
" | |for all producers of agricultural products technologies, build sustainable
and double the productivity agrosystems that contribute
of the industry to biodiversity
2.4. Develop sustainable agrosystems,
which will allow achieving the goals | | . o
of sustainable development goals related 2:4. Reduce food price volatility
to ecosystems by 2030

2.5. Create conditions at the global level to ensure genetic biodiversity
and their equal access to genetic resources

Figure 1. Tasks of SDG2 at the global and national levels

Source: made by the author according to data [24; 25]
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From the perspective of finding a solution to the
problem of food security through the prism of sustain-
able development, it is advisable to consider the food
system. At the same time, there is no consensus among
domestic scientists on the essential content of the cate-
gory “food system”. In addition, sometimes in one scien-
tific work you can find several different terms, which the
authors, apparently, use to mean “food system”. Thus, in
the work “Formation of the national food system: present
and prospects” [15] the authors, except for the title of
the article and annotation, no longer use the term “food
system”, using instead the concept of “food complex’,
“agro-industrial complex’, “food subcomplex” and others,
which obviously identify.

M.P.Sychevskyi [16] in one of his scientific works,
uses the term “social food system”, but without explaining
what meaning the author puts into this concept. At the
same time, the researcher identifies the main measures
for the formation of the social food system: “full pro-
vision of the population with the main types of food
products of domestic production; improving the quality
of raw materials and finished products; energy and re-
source saving; introduction of innovative high-performance
technologies and equipment; strengthening state influ-
ence on the process of full and high-quality food supply of
all segments of the population; improving the manage-
ment system and supporting the priority areas of food
industry development”[16]. Thus, according to the mea-
sures identified by the author, the social food system is
almost identical in content to the global food system.
The research of the researcher’s scientific work in gen-
eral gives grounds to claim that using the term “social
food system” the author is talking about the introduc-
tion of special state food aid programs for the poorest
sections of the population, following the example of the
United States.

It should also be noted that until recently, scien-
tists have often replaced the concept of “food system”
with the term “food security”. Thus, Zelenska notes that
“food security is a system that includes functional-tar-
geted (agro-industrial complex, consumption, sales, food
distribution and reserve) and providing (management,
financial, information, logistics, technological, scientific
support) subsystems” [17]. The author also notes that
food security refers to open systems, which have the
properties of dynamic equilibrium,and the mechanisms
of action of the components of the system under the
influence of various factors determine their stability. From
the point of view of content in this case we are talking
about the food system, the main task of which is to ensure
food security under the influence of external and internal
factors.

O.l. Goychuk [18] also in determining the content
of the components of food security distinguishes 5 sub-
systems (provision, functional, target, controlling and
regulating), which in terms of content correspond to the
categories of the food system.The only difference is that
the author adds a control subsystem, which includes
food safety indicators, i.e., monitoring the system. The
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World Scientific Society pays considerable attention to
this problem.

It should be noted that the predominant focus
of scientists in food safety research or on certain as-
pects of the problem with the development of practical
recommendations, or on finding systemic solutions, in-
cluding - the development of appropriate policies that
have a more theoretical and methodological direction.
In any case, the results of the research should be recon-
sidered taking into account the specifics of each country
and region.

Thus, agree with M. Danse [19] and other re-
searchers, who, in matters of food and nutrition security,
emphasize the importance of transforming agriculture
and food systems and the role of the private sector in
this process. However, the scientists’ proposals are based
on the results of the study Africa, Asia and Latin America,
which differ significantly from the Ukrainian ones in the
construction and principles of functioning of food systems
and, even partially, cannot be adapted to our realities.

According to the authors of the work “Understand-
ing food systems drivers: A critical review of the litera-
ture” it is necessary to identify 12 defining drivers that
are crucial for the formation of the dynamics of food
systems [20]. The identified trends have a significant
impact on the level of food security, and the situation
will only get worse over time. After all, according to some
indicators, the load on available resources is already
beyond the limits of possible reproduction on a plan-
etary scale [21]. In particular, irreversible processes of
deterioration of soil quality are already taking place, which
requires completely new approaches in the production
of agricultural products,in the conditions of climate change,
reduction of natural biodiversity and the impossibility
of providing the planet with sufficient animal protein
without significant disruption of the already unstable
ecosystem [22]. These factors are generally recognized
and reflected in the CSD-2030, but to eliminate their
negative impact on the development of the food system
for each country must develop its own policies and pro-
grams for their implementation.

F. Galli [23] and other researchers focus on the
need to radically reconsider the understanding of the
functioning of the food formation system in connection
with the development of new policies for healthy eating
and sustainable development of agriculture. The work
of the researchers is focused on the study of the impact
of the Common Agricultural Policy (CAP) on the develop-
ment of food systems, depending on the policies and
practices that were proposed as part of the implemen-
tation of the CAP, with the aim of determining the de-
terminants of both positive and negative impact on the
system and, based on established patterns, providing
proposals for the introduction of strategic tools for en-
suring the sustainable development of the food system.

In summary, wash the following. The peculiarity of
such research is their practical orientation, and thus -
scientific achievements are focused on specific proposals
to address a limited range of issues for a particular



region. That is why the implementation of such scientific
achievements in Ukraine is not always expedient and,
in general, possible. In order to develop the Food Security
Program on the basis of sustainable development of
agricultural land use in Ukraine, an appropriate theo-
retical and methodological basis is needed.

The purpose of the article. The study envisages:
first, to develop a logical and semantic model of meth-
odology for the formation of food security on the basis
of sustainable development of agricultural land use,
which includes organizational, economic and environ-
mental preconditions for the transition of modern land
use to sustainable development; secondly, to form the
provisions and directions of implementation of the rel-
evant Concept, based on the historical and socio-economic
preconditions of food security.

MATERIALS AND METHODS

The theoretical basis of the research is the fundamental
scientific provisions of food security, state land man-
agement and food security; the economic theory that
determines the laws of development of land relations;
scientific works of Ukrainian and foreign scientists on the
evolution of food security and agricultural land use.
The study uses the following methods: an ab-
stract-logical method (the formation of principles, the-
oretical generalizations and conclusions; the study of
the Concept content of the sustainable land use); mono-
graphic (the study of the scientific papers on the agri-
cultural land use sustainability issues, the study of the
historical and socio-economic preconditions for food
security); elementary and theoretical analysis and syn-
thesis (the study of the relationships and the impact
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of the agricultural land use development on the level
of food security); the direct synthesis and analysis (the
analysis of the environmental, agricultural and land
legislation of Ukraine and the EU countries); modelling
(modelling of the food security system).

The research is based on open data, reports, pro-
tocols, program documents, etc. official and authorized
bodies of Ukraine and EU countries; open research results
of scientists; open global sources of information, such
as analytical reports and statistics, were used in the
research State Statistics Service of Ukraine, Food and
Agricultural Organization, United Nation.

RESULTS AND DISCUSSION

The model of food security methodology based on sus-
tainable development of agricultural land use, should
include: principles of food security formation; levels
of food security; levels of food security management;
mechanism for achieving food security; tools for food
security management.

Taking into account the fact that the content of
food security determines everyone’s access to quality
food in sufficient quantity, we have laid the basis of the
principles of food security on the basis of the sustainable
development of agricultural land use, we were guided
by Right to Food Guidelines [26]. Since the achievement
of food security should be based on sustainable devel-
opment of agriculture in general and agricultural land
use as a basis for agricultural business, the principles of
sustainable food development based on sustainable de-
velopment of agricultural land use, we also include the
principles of sustainable bioeconomy. The main content
of the Voluntary guidelines is shown in Figure 2.

_ Goal

Development of real measures and assistance in their
implementation to provide the population of the states

with quality food in sufficient quantity

Basic human rights, including the right to access
to quality food in sufficient quantity, must be outside
politics and cannot be used as a means of coercion

of the Voluntary Recommendations are state authorities,
but the participation of private and public organizations

The entities implementing the principles

is appropriate and necessary

§ . Important aspects
=
=
s |
)
>
]
=
N . .
g — Participants
°
>
Guiding principles

Figure 2. Contents of the Voluntary guidelines to support the progressive realization of the right to adequate food
in the context of national food security

Source: made by the author according to data [26]

In 2016, the International Working Group on Sus-
tainable Bioeconomy (ISBWG) was established, the pur-
pose of which is to help in the development of programs

and strategies for the introduction of zero-waste bio-
economy [27].ISBWG is also an advisory body to FAO on
the technical work of the Organization for sustainable
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bioeconomy of closed cycle [28]. FAO's extensive experi-
ence in biomass production and technology, processing
and consumption complements other global bioeconomic
initiatives, focusing primarily on the sustainable trans-
formation of agri-food systems [28]. For example, new
products based on the use of biological technologies
instead of the use of traditional chemical compounds
aimed at both the producer and the consumer; deployment
of new technologies that contribute to sustainability with-
out reducing the level of productivity; virtually waste-free
production due to the use of all biomass through repeated
processing for both production needs and consumption;
focus on technologies that are natural; application of

technologies aimed at restoration and protection of natu-
ral resources involved in the production process, etc. [29].
Bioeconomic strategies are multi-sectoral and face greater
challenges than sector-oriented sustainable develop-
ment strategies, as the implementation of a sustainable
bioeconomy compromises between different sustainable
development goals, on the one hand, and sectors, on the
other. Through enhanced dialogue between international
partners, the ISBWG raises awareness of potential syner-
gies and trade-offs related to the implementation of the
bioeconomy, as well as opportunities for sustainable de-
velopment and non-waste [28]. The content of the princi-
ples of sustainable bioeconomy is presented in Figure 3.

_ Goal

Ensuring food security at the global level through
sustainable production and rational use
of biological resources

Important aspects

Achieving goals due to the rational use
of natural resources, taking into account
the possibilities of nature for recovery

—  Levels of application

take place at all levels — from local to global - and in all

The implementation of the proposed principles should

spheres and branches of the economy

Principles of sustainable bioeconomy

Principles

Society
Principle 1 - safe food and nutrition (SDG 2 and 3)
Principle 4 - elements and fair (SDG 1 and 11)
Principle 9 - responsible (SDG12)

Management
Principle 6 — well managed and transparent (SDG16)
principle 10 - collaborative (SDG17)

Environment
Principle 2 - productive and regenerative (SDG 14
and 15)
Principle 5 - efficiently and circularly (SDG6 and 13)

Economy
Principle 3 - competitive and inclusive (SDGS, 7 and 8)
Principle 7 - innovative (SDG4 and 9)
Principle 8 - fair (SDG10)

Figure 3. The content of the principles of sustainable bioeconomy

Source: made by the author according to data [28]

The levels of management of the food security
system are determined by the levels of its provision. Thus,
to ensure food security at the national level, tools, means
and mechanisms of state regulation are used, at the re-
gional level - local government,at the household level -
internal government, and at the individual level - it is
necessary to use joint initiatives.

Full organizational and economic mechanisms
to reduce food losses and food waste are described in
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the work of M.M.Babych [2]. It is important that the pro-
posals are presented in terms of stages (from produc-
tion to consumption) in the food chain. In particular, the
organizational mechanisms include the following [2]:

— at the stage of production - donation of crops un-
suitable for sale; conversion of unsuitable agricultural
crops into value-added products; use of the latest tech-
nologies and modern equipment in the production pro-
cess and during the collection of products; improving
access to infrastructure and markets;



—at the storage stage - improvement of food storage
technologies; introduction of energy-efficient equipment
for storage of products with low carbon content; use of
equipment and technologies that protect products from
the penetration and reproduction of non-specific micro-
flora; improving infrastructure (e.g. roads, access to elec-
tricity);

— at the stage of processing and packaging - reengi-
neering of technological processes of products’ process-
ing and packaging; improving the supply chain manage-
ment system; use of packaging that will ensure longer
storage of food without losing its quality, taking into
account the optimal volume of packaging; reprocessing
or repackaging of products that have not lost their nutri-
tional properties and quality;

— at the stage of delivery and sale - donation of un-
fit for sale food (for example, damage to packaging);
clear guidelines for food storage and strict adherence;
improving the rules of food labeling; extensive use of
promotions;

—at the stage of consumption - donation of unfit for
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sale food in catering establishments; reduction of por-
tion size or the possibility of ordering different portion
sizes;conducting campaignson consumereducation (the
general public, especially schoolchildren); consumption
of “imperfect” in appearance products.

Regarding economic mechanisms, we support the
position of M.M. Babych [2]. Among the technological
mechanisms for achieving food security on the basis of
sustainable development of agricultural land use, in-
clude rational, adaptive and alternative land use systems.
Forms of sustainable agricultural land use and farming
systems are closely interrelated, as the former determine
the latter [30]. System management tools include a fairly
wide spectrum of measures, means, mechanisms and
methods of both economic and legal, administrative,
agro-technological and ecological direction [30].

In general, the author’s vision of the methodolog-
ical requirements for the formation of food security on
the basis of sustainable development of agricultural land
use is presented in Figure 4.

Methodology of the process

Basic principles and dominants

Y

Y

Right to food guidelines

Principles of sustainable bioeconomy

Subject-object levels

X X

X X

National level Regional level

Household level Individual level

State regulation Local government

Internal management Joint initiatives

N N

N N

Management levels

Mechanisms and means of clarifying goals

X

J

J

Economic
use of fiscal,
budget, investment,
innovation and
pricing instruments

Organizational
implementation of measures to reduce food
losses and food waste at each stage of the food
chain production-storage-processing
and packaging-delivery and sale-consumption

Technological
introduction
of rational, adaptive,
alternative land use
systems

Y

Normative-legal acts; state standards, norms and rules; land inventory; grading of soils;
land valuation works; technical and technological support; land zoning, etc.

N

Tools and means of system management

Figure 4. Logical and semantic model of methodology for the formation of food security on the basis
of sustainable development of agricultural land use

Source: made by the author
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The proposed model of the methodology of food se-
curity formation on the basis of sustainable development of

agricultural land use allows to form the provisions and di-
rections of implementation of the relevant Concept (Fig. 5).

Meaningful components of the Concept

Sections

Contents of sections on the implementation of measures

Goal

Overcoming hunger, food security and nutrition ensuring,
as well as the development of sustainable agriculture

Prerequisites

— Identification of positive and negative impact factors

— Substantiation of historical and socio-economic
prerequisites for the model implementation in Ukraine

on the implementation of the model
at different hierarchical levels

Monitoring
and assessment system

— Definition and creation of a system of bodies that will
monitor the implementation of the provisions of the Concept,
preparation of relevant reports and recommendations

— development of information system of accounting

on the operational adjustment of indicators

and maintenance of statistical information

Conformity assessment

— Indication of economic, ecological and social condition

— Indication of compliance of the achieved level

of agricultural land use

of food supply with the set targets

Implementation
mechanism

Development and implementation of the Food Security
Program on the basis of sustainable development
of agricultural land use at different hierarchical levels

Tasks

In accordance with the tasks of SDG2
at the global and national levels

Expected results

In line with the targets of SDG2
at the global and national levels

Figure 5. The main provisions and directions of implementation of the Concept of food security on the basis
of sustainable development of agricultural land use

Source: made by the author

Components of the Concept of food security on the
basis of sustainable development of agricultural land use
(hereinafter - the Concept) are based on the approach pro-
posed earlier in the construction of the Concept of sustain-
able development of agricultural land use in Ukraine [23].

The goal of the Concept is the global goal of
sustainable development - this approach ensures the
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achievement of the defined goals of the Sustainable
Development Goals. It is also necessary to take into ac-
count the peculiarities of Ukraine, which have both a
negative and a positive impact on the process of intro-
ducing a food security model based on the principles of
sustainable development of agricultural land use (Fig. 6).
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Drivers of positive action ] [

Drivers performing
a negative action

High share of land resources in the productive
forces of the country

~

Predominant use of extensive methods
of economic development

Availability of significant land resource
potential (high-fertile and large soils)

The world's highest level of economic
development

Availability of significant intellectual potential

Technical and technological backwardness

Convenient geographical and geopolitical
location of the country

Lack of proper infrastructure and logistics

High level of agricultural land supply
of the population

The impossibility of further expansion
of agricultural land

Significant diversity of soil cover, natural
and climatic conditions

Low level of land use productivity

Provision of land resources sufficient
for recovery and self-cleaning

Tendency to deteriorate soil quality as a result
of anthropogenic factors (land degradation)

Improving the quality of environmental
education and upbringing

Low level of consciousness of entrepreneurs
and society

Improving the living standards of socially
vulnerable groups

Significant stratification of society (by income
level)

High capacity for bioclimatic potential
for human life

|
|
|

Low demographics

Reduction of resource consumption

|

High food losses at all stages of the food chain

L )

Figure 6. Influencing factors and preconditions for the implementation of the Concept of food security
on the basis of sustainable development of agricultural land use

Source: made by the author according to data [23]

In order to obtain data on the implementation of
the Concept, it is advisable to conduct ongoing monitor-
ing. It is proposed to indicate the economic, environmen-
tal and social status of agricultural land use according
to the proposed method [30]. It is advisable to assess
the compliance of the achieved level of food security
with the established targets according to the indicators
defined by the State Statistics Service of Ukraine and
FAO, comparing them with the defined targets (para-
graph 7 of the Concept “Expected Results”).

Implementation of the Concept involves the de-
velopment of an appropriate Program, which includes
a financial unit for the implementation of certain tasks
(paragraph 6 of the Concept “Tasks”).

CONCLUSIONS

The investigated problem is complex and multifaceted,
which requires a combination of knowledge and efforts
in various spheres of life: from political-economic to
natural-climatic. Taking into account the fact that in
Ukraine the development of the food system on the ba-
sis of sustainable development is at the stage of its

formation, the results of the study are concentrated in
the theoretical and methodological plane, in particular:

— methodologies of food security formation on the
basis of sustainable development of agricultural land
use - the application of Voluntary guidelines and prin-
ciples of sustainable bioeconomy is substantiated; the
expediency of application of certain hierarchical and
managerial levels is proved; the use of specific mecha-
nisms and tools of economic, organizational and tech-
nological direction is proposed;

—the main provisions and directions of implementa-
tion of the Concept of food security on the basis of sus-
tainable development of agricultural land use, which
includes 7 sections necessary for the development of
the program and agreed with the Sustainable Develop-
ment Goals in terms of achieving zero hunger and sus-
tainable agriculture.

Further research should focus on the develop-
ment of the Food Security Program on the basis of
sustainable development of agricultural land use and
regulatory support of this issue in Ukraine, taking into
account European standards and norms.
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KoHuenuia popmMyBaHHS NpoAoBoNbYoi 6e3rneKn Ha 3acafax CTasioro po3BUTKY
CiNlbCbKOrocnoaapcbKoro 3eMJ1IEKOPUCTYBaHHSA

OneHa IBaHiBHa KoTuKoBa

MuKONaiBCbKMI HALLIOHANbHWIA arpapHuiA YHiBepCuTeT
54008, syn. leopria loHraase, 9, M. Mukonais, YkpaiHa

AHorTaujis. BupiweHHs npobneM npoaoBoibyoro 3abe3nedeHHs TuX, ki BKe HasiBHI, Ta TUX, SIKi O4iKyHTb HaC y HanBAMKuil
nepcneKkTUBI, NEXUTb y NAOWMHI GOPMYBAHHS CMCTEMM NPOAOBOJILYOrO 3abe3neyeHHs Ha 3acafax CTanoro po3BUTKY
CiNlbCbKOrocnoaapcbkoro 3eMnekopuctyBaHHs. CBiToBe HayKoBe TOBApUCTBO NPUAINSE 3HAYHY yBary BU3HaueHilh npobnemi,
npote iX BiAPi3HAE NPaKTUYHA CNPAMOBAHICTb 419 NEBHOMO PEriOHY, L0 YaCTO YHEMOX/IMBIOE iMMIEMEHTALLIIO TAKMX
HayKoBMX 30,00yTKiB B YkpaiHi.ns BupobneHHs [porpaMu npoaoBoibyoi 6e3neku Ha 3acagax CTanoro po3BUTKY
CiNbCbKOroCnoAapCbKOro 3eMeKopuCTyBaHHA B YKpaiHi HeobxiAHWM € BiAMNoOBiAHE TEOPETUKO-METOA0NOrivHE
NiArpYHTA, WO 6yN0 BU3HAYEHO METOK HALLOMO AOCNIAXEHHS. B pe3ynbTati npoBeAeHOro AOCAIAXEHHS OTPUMAHO
HacTynHi pe3ynbtaTtu.[lo-nepue, po3pobaeHo N0riYHO-CMUCNOBY MOAENb METOA00TIT POPMYBAHHS NPOLOBO/BYOI
6e3nekn Ha 3acafax CTanoro PO3BMUTKY CilbCbKOrOCMOAAPCHKOrO 3eMIEKOPUCTYBAHHS, WO BK/OYAE OpraHisaLiiHo-
€KOHOMIYHI Ta eKoNoriyHi nepeayMoBmM Nepexoay Cy4acHOro 3eMNeKOpUCTYBaHHS Ha MOAesb CTIMKOro po3BUTKY.
Mo-apyre, chOpMOBAHO MOMOXEHHS | HANpPsAMKU peanisauii BianosigHoi KoHuenuii, wo 6a3yeTbcs Ha iCTOPUYHMX Ta
COLjianbHO-eKOHOMIYHMX NepesyMOBax MPOAOBOALYOr0 3abe3rneyeHHs Ta BK/IKOUYAE HACTYMHI CKNALO0BI: METY; iCTOPUYHI
Ta CoLiaNbHi NepesyMOBM; CUCTEMY MOHITOPUHIY Ta OLiHKM; OLLIHKY BiAMOBIZHOCTI PiBHS NPOLOBO/LYOrO 3abe3neyeHHs
BCTAHOBNEHMM LLITbOBMM NOKA3HUKAM; MeXaHi3M peanizaii KoHuenwii; Linbosi HanpsiM1 Ta OCHOBHI 3aBAAHHS; O4iKyBaHi
pe3ynbraTu. Hanpsamu peanisauii KoHuenuii, iHCTpyMeHTH Ta MexaHi3Mu peanisauii Mofeni npoaoBonbyoi be3neku
Ha 3acafax CTanoro po3BUTKY CilbCbKOrOCMOAAPCbKOro 3€MIEKOPUCTYBAHHS, 3 04HOIr0 BOKY, MOBHICTIO Y3roAXyHTbCA
i3 rnobanbHMMKM 3aBaaHHAMM 2-1 Llini ctanoro po3BuTKyY (MOA0NAHHS roN04y), @ 3 iHWOro — BPAaX0oBYHOTb HaLLiOHAMbHI
BJ1ACTUBOCTI

KniouoBi cnoBa: npo0BO/ibYa CUCTEMA, HY/IbOBUI 004, MOAEb METOA0MOT T POPMYBaHHS NPOA0BOLYOI Be3neku,
BMKOPWUCTAHHS 3eMeNlb B arpapHOMY CeKTopi
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Abstract. Ensuring the effective functioning of insurance companies and the proper level of their financial security is
impossible without the formation and implementation of an effective system for detecting and countering insurance
fraud, which causes negative consequences for the companies themselves, their clients and counterparties, and
the country’s insurance market in general. The purpose of the article is to generalize the theoretical foundations
of insurance fraud and substantiate practical recommendations for combating insurance fraud in the modern
conditions of the functioning of insurance companies of Ukraine using the best experience of organizing the
fight against fraud in the insurance systems of the leading countries of the world. In the process of carrying out
a scientific search, in order to achieve the specified goal, the following general scientific methods were used, which
ensure the reliability of the obtained results and conclusions, such as: the method of theoretical generalization;
monographic and comparative; method of comparative analysis; graphic; abstract logical method. For the success
of the fight against fraud, it is justified to build a hierarchical structure for combating insurance fraud, which will
cover the entire market and will be carried out at the state level and at the level of the insurance company. The
main goal of the proposed system is to prevent cases of insurance fraud, exchange information on the facts of
falsification of insurance events and control compliance with the law. The insurance fraud prevention system at
the level of insurance companies is proposed to be segmented into the following groups: financial investigations;
building a fraud prevention mechanism; search and return of assets, support in disputes and handling of cases.It
has been determined that the very segmentation of a company’s anti-fraud efforts is necessary in order to cover
all the areas of risk associated with causing losses to companies as a result of fraud. Therefore, the proposed
ways of combating insurance fraud are based on a systemic approach, and their complex application can give its
synergistic effect and make it possible to cover all risk areas associated with causing damage to companies as
a result of fraud, abuse, employee negligence and other frauds as both within the company and in relations with
counterparties, and will also contribute to safety in the insurance market

Keywords: insurance fraud, insurance market, insurance companies, insurance market regulation

INTRODUCTION

Ensuring the effective functioning of insurance companies
and the proper level of their financial security is impos-
sible without the formation and implementation of an
effective system for detecting and countering insurance
fraud, which causes large-scale negative consequences
for companies, their stakeholders and the insurance
market in general. In the countries of Western Europe
and the USA, 15% of payments from insurance cases
go to fraudsters [1]. Similar statistics are not known in
Ukraine. It is worth noting that even the National Bank
of Ukraine, which, in particular, supervises domestic insur-
ance companies, does not have similar statistics. However,
according to the Report of the General Prosecutor’s Office
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of Ukraine “On Criminal Offenses Committed at Enter-
prises, Institutions, Organizations by Types of Economic
Activity”, it follows that the share of crimes committed
in the field of insurance, reinsurance of non-state pen-
sion provision, in addition to mandatory social insur-
ance, from the total number of crimes committed in the
field of financial activity in 2020 ranges from 7.2% to
10.6%,in 2021 - from 9.8% to 16.0% [2].

Despite the efforts made by the insurance com-
munity, the authorities and law enforcement agencies
to combat insurance fraudsters, in particular with regard
to market segmentation, licensing and prudential su-
pervision, reporting, inspections, corporate governance
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and protection of consumer rights, the involvement of
international and Ukrainian experts to develop concepts,
development proposals for legislative and regulatory
changes and preparation of drafts of relevant acts [3],
the problem of insurance fraud continues to remain
relevant and cause great economic losses. Therefore, it is
advisable to consider the justification of ways to combat
insurance fraud systematically, and only a comprehen-
sive application can give its synergistic effect and make
it possible to cover all risk areas associated with causing
damage to companies as a result of fraud, abuse, employee
negligence and other frauds both within the company,
as well as in relations with counterparties, and will also
contribute to security in the insurance market.

Various scientists have made a significant con-
tribution to the study of insurance fraud problems and
the study of ways to regulate insurance fraud preven-
tion. Ya.V. Mykytenko, V.S. Fomina proposed a system of
measures for the prevention of insurance fraud, which
should be based on the automation of the fight against
fraud, the use of artificial intelligence, the culture of com-
bating fraud and the prompt exchange of information [4].

In the studies of V. Andrienko, R. Kobko [5], it is
proven that the level of economic security of the in-
surance market is determined by how effectively the
subjects of the insurance market can effectively resist
existing and potential threats and eliminate negative
factors affecting the functioning of the insurance market.

Studying the motives for its implementation is
important when developing ways to combat insurance
fraud. Thus, researchers B. Loveday, J. Jung [6] indicate
that fraud, like any crime, is a product of three factors:
motivated offenders; the presence of a potential victim
or target; lack of an effective supervisory body. This general
rule applies regardless of whether it is fraud against govern-
ment assistance programs, against the elderly, or misap-
propriation of corporate assets by a company director.

J.Jung [7] provides a characterization of insurance
fraud, including its nature, the Scholar argues that in-
surance fraud is highly fragmented and each offense is
not significant enough to cause active public interest
or police intervention. Scientists identified and diagnosed
three problems: lack of awareness, lack of national lead-
ership, and limited attention of investigative bodies to
insurance fraud. Based on these, three recommendations
were proposed: (1) the initiation and development of
a national initiative by the central government, (2) the
use of a dynamic concentration approach to send deter-
rence threats to potential fraudsters, and (3) the use of
big data technologies to identify the clandestine activities
of organized groups.

In their research, P. Grabosky, G. Duffield empha-
size that the most common motivation for fraud is eco-
nomic. Another motivation is moral satisfaction. Scien-
tists believe that those caught at the scene of fraud get
joy from their own skill, which increases their prestige,
causes pride and a desire for revenge [8, p. 2].

A similar opinion is held by L. Shirinyan [9, p.
337], who believes that economic incentives for fraud
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are due to the existence of information asymmetry. You
can agree with this, because according to the Law of
Ukraine “On Insurance” [10], all parties to an insurance
contract at any time are obliged to act with maximum
conscientiousness, honesty to each other, which obliges
the parties to mutually disclose all information known
to them. Access to relevant information is usually limited
to one of the parties to the agreement. A participant who
possesses certain information has an advantage, which
often serves as an incentive to commit fraud. Asymmet-
ric information leaves participants with no other option
but to trust each other for the duration of the agree-
ment. The many opportunities that naturally arise for one
or more interested parties due to the lack of complete
information provide clear economic incentives to commit
fraud.

Without diminishing the importance of scientific
intelligence in this area, it is worth paying more attention
to the definition of problems related to the spread of
insurance fraud in Ukraine and the justification of the
anti-fraud structure at the state level and at the level of
the insurance company.

The purpose of the article is to generalize the theo-
retical foundations of insurance fraud and substantiate
practical recommendations for combating insurance
fraud in the modern conditions of the functioning of insur-
ance companies of Ukraine using the best experience of
organizing the fight against fraud in the insurance sys-
tems of the leading countries of the world.

MATERIALS AND METHODS

This article is aimed at consolidating and conducting a
literature review with the aim of generalizing the the-
oretical foundations of insurance fraud and substanti-
ating practical recommendations for combating insur-
ance fraud in the modern conditions of the functioning
of insurance companies of Ukraine using the best expe-
rience of organizing the fight against fraud in the insur-
ance systems of the leading countries of the world.

In the process of carrying out a scientific search,
in order to achieve the specified goal, the following gen-
eral scientific methods were used, which ensure the re-
liability of the results and conclusions obtained, such
as: the method of theoretical generalization - to formu-
late one’s own approach to understanding the essence
of insurance fraud; monographic and comparative - to
systematize the scientific approaches of scientists to
the theoretical aspects of insurance fraud and expand
the methodological basis for justifying the creation of
a system for combating insurance fraud; the method
of comparative analysis — to compare the actual data
of the activity of insurance companies of different pe-
riods; graphic - for visual display of research results;
abstract-logical method - in the process of forming the-
oretical generalizations and conclusions.

The information base of the research was served
by normative legal acts, in particular the Law of Ukraine
“On Insurance”, the Criminal Code of Ukraine; consolidated
statistical data of the State Statistics Service of Ukraine,
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reports “On Criminal Offenses Committed at Enterprises,
institutions, organizations by types of economic activity”
of the General Prosecutor’s Office of Ukraine for 2020-2021,
Internet resources; monographic, periodical and ref-
erence publications; reporting materials of specialized
organizations of various countries (National Insurance
Crime Bureau, Insurance Bureau of Canada, Gesamtver-
band der Deutschen Versicherungswirtschaft, Associa-
tion of British Insurers, Federation of Finnish Financial
Services), the main task of which is to ensure control of
the insurance market and combat fraud on it, and data
from their official websites; reports of the international
auditing company Price Waterhouse Coopers; results of
own research and calculations.

In accordance with the formulated goal, the stages
of the research were: the study of the theoretical founda-
tions of insurance fraud, the definition of its main types;
analysis of the performance indicators of insurance com-
panies in the modern conditions of the spread of insur-
ance fraud; substantiation of ways to combat insurance
fraud in the modern conditions of operation of insurance
companies of Ukraine. The used methodology contrib-
uted to the solution of the task and the justification of
practical recommendations for combating insurance fraud
in the modern conditions of the functioning of insurance
companies of Ukraine using the best experience of orga-
nizing the fight against fraud in the insurance systems
of the leading countries of the world.

RESULTS AND DISCUSSION

In Article 190 of the Criminal Code of Ukraine [11], fraud
is interpreted as a crime against property, which is car-
ried out through .. seizing someone else’s property or
acquiring the right to property by deception or abuse of
trust...” [11]. The International Association of Insurance
Supervisors (lAIS) defines fraud as an act or deliberate
concealment of information with the aim of obtaining
an unfair advantage for the fraudster himself or for a
third party [12].

International auditing company Price waterhouse
Coopers interprets fraud as deliberate deception with
the aim of stealing money, property or legal rights [13,
p.15]. The Association of Certified Fraud Examiners (As-
sociation of Certified Fraud Examiners) defines fraud in
organizations (or so-called “corporate” fraud) as “..the
use of official position for the purpose of personal en-
richment through the intentional misuse or abuse of
the resources and assets of the employer organiza-
tion...” [14, p. 9].

The most discursive questions remain the defini-
tion of insurance fraud. It should be noted that there
are no unified approaches to the interpretation of the
content of insurance fraud in the Ukrainian financial
literature. In many cases, the term “insurance fraud” is
interpreted as deception, illegal behavior. Various defi-
nitions of insurance fraud, which can be the basis for
understanding the concept itself, are presented in Table 1.

Table 1. The range of interpretations of the definition “insurance fraud”

Author Definition

V.L. Plastup [15]

AV. Tkachuk [16, p. 21]

O.l. Baranovsky [17]

LV.Shirinyan [9, p. 343]

O.R. Kryvytska [18, p. 149]

Insurance fraud is the illegal behavior of the subjects of the insurance contract, as a result of which
the subjects of the insurance contract get the opportunity to illegally and free of charge rotate capital
to their advantage

Insurance fraud is a cunning and clever deception; seizing individual property of citizens or acquiring
the right to property by deception or abuse of trust.

Insurance fraud is the obtaining of insurance compensation by the insured by deception or abuse of
trust, or by paying less than necessary, with a normal assessment of risks, insurance premium, as well as
hiding important information at the conclusion or during the period of validity of the insurance contract

Insurance fraud is a conspiracy or deliberately illegal behavior of certain subjects of insurance relations,
intentionally incorrect display (presentation) of data regarding the terms of the insurance contract, as
a result of which such subjects get the opportunity to illegally change (use) the terms of the insurance
contract to their advantage or receive compensation without proper grounds arising from the legislation,
to take possession of someone else’s property or acquire rights to property by deception, abuse of trust

Insurance fraud is an illegal action by the subjects of the insurance contract, or third parties, as a result
of which the subjects of the contract get the opportunity to turn capital to their advantage on an illegal
and free basis

Source: systematized by the author

The review of works reveals that the conceptual
apparatus regarding insurance fraud, which would cov-
er all subjects of the insurance market, remains unde-
veloped, which necessitates the formulation and defi-
nition of the concept of “insurance fraud” taking into
account the role of the main subjects of the insurance
market. So, based on the key characteristics of insur-
ance fraud and taking into account the interpretation
of this definition by scientists, an author’s approach to
defining the essence of this concept was formed. Insur-
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ance fraud can be considered as intentional actions of
the subjects of the insurance contract, aimed at obtain-
ing illegal benefits by deception or abuse of trust.
Insurance fraud can be classified depending on
the subjects whose rights are violated; purposes of crim-
inal acts, fraudulent acts; areas of insurance in which
fraud is most widespread [4]. The indicated classifica-
tion features are of significant importance in identify-
ing possible threats to subjects of insurance relations.
Yes, according to YV. Mykytenko, V.S. Fomin. the goals



of criminal actions for the insurers or insurance inter-
mediaries themselves are the illegal appropriation of
insurance premiums in the absence of the intention to
fulfill their obligations to pay insurance compensation; for
policyholders - illegal obtaining of insurance compen-
sation or security; for employees of an insurance com-
pany - illegal obtaining of benefits by causing property
damage to insurers and policyholders [4]. According to
the identified motives for committing insurance fraud,
it is possible to distinguish certain groups of fraudsters
with characteristic psychological features (Fig. 1). Fraud
can be divided into two groups: planned and situational.
A key feature of planned fraud is extensive training,

Groups of fraudsters

Newbie scammers

Legal and natural
persons carrying out
commercial activities

Persons recording
and investigating
circumstances
of insurance event

Professional scammers
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sometimes involving a group of people and with the
assistance of insurance company employees. This can be
insurance of duplicate cars, insurance of damaged cars fol-
lowed by the announcement of an insurance event, insur-
ance of property in several different insurance companies
to receive several insurance payments at once, staging of
insurance events (accidents, thefts, arson and flooding,
robbery). Situational fraud usually concerns insurers who
have entered into a contract for the purpose of classic in-
surance protection. However, in the event of an insured
event, they may take measures, as a rule, to hide the true
causes and circumstances of the event, in order to avoid
payment refusal or artificial overestimation of the loss [19].

Characteristic features of fraudsters

Young people, students, small
businessmen, entrepreneurs, as well as
persons with a relatively small income

or no permanent income

Entrepreneurs, businessmen who
are repeatedly victims of both real
and imagined insurance incidents
that occur due to the specifics
of their activities

Employees of investigative
and prosecutor's offices, judges,
medical professionals, notaries,

lawyers, dishonest employees
of insurance companies

Criminal groups made up of persons
united by common criminal and
professional interests, living nearby,
spend a large amount of time together

Figure 1. Groups of fraudsters in the insurance sector

Source: compiled by the author using [9; 15; 20]

The scale of insurance fraud varies from country to
country. According to estimates by Insurance Europe [21,
p. 9], fraud accounts for up to 10% of all claims costs in
Europe. However, this number varies between countries
and insurance classes depending on the functioning of
the market and the distribution of a particular type of
insurance. The approach to detecting insurance fraud
also differs in European countries. Some countries (UK,
Germany, Sweden, France, Finland) place great importance
on establishing an accurate estimate of detected and
undetected fraud, while others (USA, Canada, France)
focus on reducing the number of known fraud cases.

However, the objective remains the same: to determine
the extent to which anti-fraud initiatives are successful
and whether further action is needed.

The insurance industry loses huge sums due to
criminals. Figures from the Association of British Insur-
ers (ABI) [21; 22] show that approximately £1.9 billion
(€2.2 billion) of fraud goes undetected each year, with the
value of detected fraud increasing by 7% to £983 million
in 2020 sterling (1148 million euros). Figures from In-
surance Sweden (Larmtjanst) [23] in Sweden show that
insurance fraud investigators set up by insurance com-
panies conducted 6,200 suspected fraud investigations
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in 2020 and detected fraud totaling €40 million. Research
has shown [21] that 10-20% of all fraudulent claims are
claims for damages arising from events that never hap-
pened (ie false statements) and 80-90% of all fraudu-
lent claims are exaggerated. In France, 35,042 fraudu-
lent insurance claims were recorded in 2020, resulting
in 168 million euros not being paid.

A study conducted by the Insurance Association (FFI)
in Finland showed that 27% of policyholders indicated
that they knew someone “...who defrauded their insurance
company” [21].

In Ukraine, the situation is a little calmer. This
is due to the fact that the insurance market is not as
developed as in Europe and the USA, so there are fewer
fraudsters. The share of insurance cases with signs of
insurance fraud is about 1.5-2% of all registered losses [19].
The main field of activity of insurance fraudsters was
and remains auto insurance - CASCO and OSCPV [24]. In
some European countries, 80% of insurance fraud cases
are related to motor insurance. At the same time, at-
tempts to make a profit from insurers take place in real

estate insurance (both for individuals and for businesses)
and in personal insurance (from accidents, civil liability
insurance, etc.).

The number of insurance companies in Ukraine
has a tendency to decrease, mainly due to the introduction
by the National Bank of Ukraine of new requirements
for their activities: updating mandatory standards for
insurers, aimed at ensuring the appropriate level of sol-
vency and liquidity of insurance companies, reducing
the level of riskiness of operations, improving the quality
assets and strengthening financial stability in the market
of insurance services. A significant reduction in the num-
ber of insurance companies on the insurance market of
Ukraine is also caused by the annual increase in the num-
ber of frauds in this area. Thus, in 2020, compared to the
same period in 2017, the number of companies decreased
by 84 SC[25].For a more detailed analysis of the insurance
market, the dynamics of the number of insurance compa-
nies and the level of their concentration were determined
(Table 2). This will help to assess the overall potential of
these financial institutions for insurance services.

Table 2. Dynamics of the number of insurance companies and their concentration in Ukraine

Number of insurance

companies

Total quantity, units 294 281
Including IC “non-Life” 261 251

Including IC “Life” 33 30
Top 100 IC “non-Life”, % 97.6 97.9
Top 150 IC “non-Life”, % 99.5 99.7
Top 10 IC “Life”, % 95.9 96.9
Top 20 IC “Life”, % 99.9 100.0

The first half
of 2021

233 210 181

210 190 162

23 20 19

98.1 98.9 99.1
99.8 99.9 99.9
96.7 97.1 974
100.0 100.0 100.0

Source: built on materials [25]

It should be noted that the peculiarity of the
development of the Ukrainian insurance market is that
89.5% of it consists of “non-life” insurance companies
(insurance companies dealing with risk types). The rea-
son for the low level of development of life insurance is
that the population of Ukraine does not have free funds
and trust in the insurance system as a whole. The indi-
cator of the number of insurance companies should be
considered together with the indicator of the concentra-
tion of the insurance market.Thus, as of the end of 2020,
only 150 “non-Life” insurers out of 210 (71.4%) accumulate
99.9% of all collected insurance premiums [25]. That is,
we can talk about the existence of “pseudo insurance”
on the insurance market, since 0.1% of insurance pre-
miums are collected by 60 out of 210 insurers. A similar
trend is observed in the life insurance market. During
2017-2021 10 ICs (50.0% of the total number of Life 1Cs)
accumulated 97.1% of insurance premiums.All this con-
firms the low level of social security of the population
of Ukraine, because the receipt of life insurance pre-
miums and the number of insurers of this type are too
small to ensure sustainable development. The study of
the dynamics of the number of insurance companies and
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their concentration in Ukraine is limited to data for the
first half of 2021 due to the lack of published official sta-
tistical information on the number of insurance companies
as of the beginning of 2022.

Insurance fraud in the market of insurance ser-
vices has significant consequences, causing significant
losses for all subjects of the insurance market. Fraud-
ulent lawsuits and the costs of investigating suspected
fraud lead to higher insurance premiums for honest cus-
tomers [26]. Fraud investigations also affect insurers and
their ability to process genuine claims quickly.

Sufficiently complex systems of prevention, de-
tection and management are required for the success
of the fight against fraud. For this, it is necessary to create
an environment against fraud.

The fight against fraud in the field of insurance
forces insurers to unite and create unions, and the state
to take effective measures to solve this problem.Thus,in
almost all developed countries, where insurance plays
an important role for the effective functioning of the
national economy, there are specialized organizations
whose main task is to ensure the control of the insurance
market and to oppose the manifestations of fraud on



it. Thus, in the USA there is a National Insurance Crime
Bureau (National Insurance Crime Bureau), founded in
1992 [27]; in Canada, the Insurance Bureau of Canada
was established in 1964 [28]; in Germany - the German
Association of Insurers (Gesamtverband der Deutschen
Versicherungswirtschaft) [29]; the Association of British
Insurers has been operating in Great Britain since 1985 [22];
the Federation of Finnish Financial Services (Federation
of Finnish Financial Services) has been operating in Fin-
land since 2009 [30].Analyzing the activities of the pre-
sented organizations, it was established that in order
to reduce the negative impact of fraudulent actions on
the subjects of the insurance system, the countries keep
registers of insurance losses, and therefore of cases of
insurance crimes, as well as organizations that fight against
insurance fraud in order to detect insurance fraud. Actively
use the latest technologies, such as electronic devices
to identify the authenticity of documents submitted to
support claims, as well as verify available information
from social networks and other websites, hotlines and
other methods, involving a wide range of the public in
the fight against insurance fraud, etc. Thus, it can be
stated that the association of its participants plays an
important role in activating and improving the func-
tioning of the insurance market. The level and potential
of market development is determined by the presence
of various types of such associations and the consolida-
tion of their members’ activities. Each such association
has its own purpose and task and plays an important role
in the intensive development of the insurance market. The
main reason for the creation of such associations is the
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inability of individual insurance companies to independently
solve problems that constantly arise in the insurance
market, inhibit its further development, and hinder the
development of insurers’ business [31, p. 248]. As of the
beginning of 2022, the National Association of Insurers
of Ukraine, the League of Insurance Organizations of
Ukraine, the Insurance Business Association, the Motor
Transport Insurance Bureau of Ukraine and others op-
erate in Ukraine, whose activities are primarily aimed
at activating the development of the insurance market
of Ukraine, but it is necessary to form a new model of
combating fraud [32].

Taking into account all participants of the insurance
market, it is advisable to propose different hierarchical
levels of the structure of combating insurance fraud. There
will be a market-wide response structure that will take
place at the state level and at the insurance company
level. State regulation of insurance activity in the field
of combating insurance fraud involves the use of a number
of methods of direct and indirect influence, forms of reg-
ulationandtools (Fig.2).The introduction of a systemto
combat insurance fraud at the state level is not only
important, but also necessary.According to V.Andrienko
and R. Kobko, state regulation of the insurance market
remains the most effective and important mechanism
for controlling the effectiveness of the functioning of
insurance companies and ensuring the economic security
of the insurance market [5, p. 9]. The authors support the
opinion of scientists, since state regulation can signifi-
cantly affect the safety of the insurance market and the
growth of trust in it on the part of citizens and enterprises.

State regulation of insurance activity in the context of combating insurance fraud

Methods of regulation < >

Forms < Instruments

— Legal

Development and adoption
of legal acts directly related >
to insurance fraud

Laws,
regulations,
methodical tools

Direct

Creation of a single state body
for legal protection
and fraud prevention

— Administrative

Conducting training of SC
employees on the possibilities
of detection and prevention
of insurance crimes

Registration,
> regulations, insurance
conditions, standards

Creation of a centralized
database of fraudsters and
their criminal activities

Informing the public about
measures to prevent and
detect insurance fraud

Economic

Indirect

Development of a system

of fines for insurance market >

participants for detecting facts
of insurance fraud

Penalty system

Figure 2. The system of combating insurance fraud at the state level

Source: developed by the author
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The main purpose of the proposed system of com-
bating insurance fraud at the state level is to prevent
cases of insurance fraud, exchange information about
the facts of falsification of insurance events and con-
trol compliance with the relevant legislation [9, p. 354].
Therefore, the system will contribute to the protection
of the rights and economic interests of the subjects of the
insurance market and the growth of trust in it.

The insurance fraud prevention system at the
level of insurance companies is recommended to be seg-
mented into the following groups: financial investigations
(@nalysis of the current security system in the company;
evaluation of procedures and internal policies); building
a fraud prevention mechanism (preparation of a plan of
anti-fraud measures; organization of the work of a cor-
porate hotline; preparation of an online application form;
organization of the work of the security service and in-
ternal control); search and recovery of assets, assistance
in disputes and case proceedings (identification of lost
profits and opportunities; collection of hidden informa-
tion about the parties to the dispute; evaluation of the
dispute and development of a strategy; assistance in
negotiations; pre-trial recovery of assets; court assistance,
provision of expert testimony). The very segmentation
of a company’s anti-fraud efforts is necessary in order to
cover all areas of risk associated with causing losses to
companies as a result of fraud, abuse, employee malprac-
tice and other manipulations both within the company
and in relations with counterparties.

Realizing the scale of losses in the insurance
market for insurance companies, the construction of a
fraud prevention mechanism should be focused on the
following components:

1. Automation of the fight against fraud. It is important
to develop fraud detection capabilities with technical
support. Many industries and sectors are actively using
big data technologies to suit their needs. Similarly, big
data technology can be a useful tool for detecting cases
of insurance fraud, as the number of claims for insurance
benefits increases over time. Big data technologies can
benefit key stakeholders as they will be able to detect
cases of organized fraud in the first place.

2. Use of artificial intelligence. Artificial intelligence
can be used to analyze images while checking for fraud.
Insurance companies can use these technologies to im-
prove and streamline their risk analysis and fraud detec-
tion processes.

3. Anti-fraud culture. Such a culture requires structured
communication between departments, senior manage-
ment involvement, fraud awareness training and agreed
performance standards for staff. There are many exam-
ples of positive world experience in this aspect. For ex-
ample, in Germany, Denmark, Finland, annual training is
held for claims handling specialists to teach them how
to detect and fight fraud. The training is conducted by
practitioners of the insurance industry, legal advisers,
technical specialists, police experts and medical scien-
tists.Participants can take an exam to earn a Certificate
of Expertise in Insurance Fraud Detection. In Finland, the
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insurance federation has been organizing seminars and
training with the police, other authorities and the media
for 30 years. In the UK, bodies such as the IFB and IFED
run specialist anti-fraud workshops for staff, and many
insurance companies additionally run early and ca-
reer-long training programs for staff and appoint “fraud
advocates” who highlight and remind colleagues about
the possibility of fraud in all areas of business [21].

4. Exchange of information. All insurance companies
would benefit from joining forces and sharing informa-
tion on the origins of fraud. It is worth noting the ex-
isting foreign experience regarding the exchange of in-
formation about fraudsters in the field of insurance. In
particular, in Croatia, Estonia, Finland, Germany, Ireland,
Malta, the Netherlands, Norway, Portugal, Slovenia, Spain,
Sweden and Great Britain, there is an exchange of informa-
tion about fraudsters in the field of insurance between in-
surance companies. Insurance companies are transparent
aboutthisandactinaccordance with data protectionand
privacy requirements. There is also cross-border cooper-
ation. Insurance companies of the Scandinavian coun-
tries meet regularly to discuss trends and problems in
combating insurance fraud. And in France, Sweden and
Great Britain, insurance companies have created formal-
ized groups to investigate insurance fraud [21].

In France, insurers created a national body (Agence
pour la lutte contre la fraude a lassurance,ALFA) in 1989
to investigate suspicious claims. ALFA aims to contribute
to the fight against fraud by developing appropriate tools
to help the industry fight fraud. These include: training
and certification of fraud investigation agents, advice
on handling fraud cases that target multiple insurers at
the same time, and advice on managing relationships
with law enforcement [32].

In Sweden, insurance companies have created
special investigative units that are responsible for de-
tecting insurance fraud. Insurance Sweden encourages
these units to report detected or suspected fraud to the
police [33].

In the UK, the Insurance Fraud Bureau (IFB) focuses
on detecting and preventing organized and cross-in-
dustry insurance fraud. The IFB leads or coordinates the
industry’s response to the detection of criminal fraud
networks and works closely with the police and other
law enforcement agencies [33]. It encourages and helps
people to report suspected or known fraud anonymously
through the insurance hotline.

Without the active response of all market partic-
ipants, in particular the state, and the insurance com-
panies themselves, positive changes in the context of
minimizing the risks of insurance fraud are impossible.
That is why the proposed ways of combating insurance
fraud are based on a systemic approach, and their complex
application can have a synergistic effect in combating
fraud and contribute to security in the insurance market.

CONCLUSIONS

It stands to reason that detecting and reducing insurance
fraud is a key priority for insurers. Honest customers should



not have to pay the price for fraudsters through higher
premiums. The insurance industry continues to improve
its systems and controls to ensure that all types of fraud
are detected and prevented.

Insurers’ methods are constantly evolving to deal
with changes in the behavior of fraudsters. It has been
proven that it is necessary to build a hierarchical structure
to combat insurance fraud, which will cover the entire
market and will be carried out at the state level and at the
level of the insurance company. The proposed system
of combating insurance fraud at the state level, which
involves the use of a number of methods of direct and
indirect influence, forms of regulation and tools. The main
purpose of the proposed system is to prevent cases of

Shebanin and Allahverdiyeva

insurance fraud, exchange information on the facts of
falsification of insurance events and control compliance
with the relevant legislation. The expediency of segmenting
the company’s anti-fraud efforts is substantiated.

Thus, it is proposed to segment the insurance fraud
prevention system at the level of insurance companies
into the following groups: financial investigations; build-
ing a fraud prevention mechanism; search and return of
assets, support in disputes and handling of cases. Such
a system will make it possible to cover all risk zones
associated with causing damage to companies as a re-
sult of fraud, abuse, employee malpractice and other
frauds both within the company and in relations with
counterparties.
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CTpaxoBe LWaxXpalCcTBO: TEOPEeTUUYHA KOHLeNTyani3auia Ta wnaxm nporumaii

Bauecnas CepriitoBuu LLe6aHiH, IpuHa BanepiieHa AnnaxeepaieBa

MWKONAiBCbKMI HALIOHANbHWIA arpapHUiA yHiBepCuTeT
54008, syn. leopris loHraase, 9, M. Mukonais, YkpaiHa

AHoTauis. 3a6e3neyeHHs epeKTUBHOrO QYHKLIOHYBAHHS CTPAXOBMX KOMMAHIM, HANEXHOro piBHS ix diHaHCOBOI be3neku
HeMoxNiMBe 6e3 GOpMyBaHHS | BNPOBAAXKEHHS AIEBOI CUCTEMU BUSABEHHS | MPOTUAII CTPAaXOBOMY LUAXPAWNCTBY, WO
CMPUYMHAE HErATUBHI HACNIAKM K ANS CAMUX KOMMNAHIW, IX KNIEHTIB | KOHTPAreHTiB, TaK i CTPaXOBOro PUHKY KpaiHK
3arasoM. MeToto CTaTTi € y3arasbHeHHS TEOPETUYHKUX 3aCaf, CTPAaXOBOro WAaXPancTBa Ta OBFPYHTYBAHHS MPAKTUUYHUX
peKkoMeHAaLiM Woao NpoTUAIT CTPAaXOBOMY LUAXPANCTBY Y CyHaCHMX YMOBAX PYHKLIIOHYBAHHS CTPAXOBMX KOMMAHIM
YKpaiHu 3 BUKOPUCTAHHSM NepeaoBoro J0CBiAYy OpraHisaLii 60poTbbu 3 LWaxpaiCTBOM Y CTPAXOBMX CUCTEMAX MPOBIAHMX
KpaiH CBiTy. Y npoueci 34iACHeHHS HayKOBOro MOLWyKY, ANS AOCATHEHHS BUM3HayeHoi MeTu Byno BUKOPUCTAHO Taki
3arafbHOHaYKOBI METOAM, L0 3abe3neyytoTb JOCTOBIPHICTb OTPUMAHWUX pe3yNbTaTiB i BUCHOBKIB, K: METOA, TEOPETUYHOTO
y3arafibHeHHs; MOHOTpadiYHMI Ta NOPIBHANBHUI; METOL, NOPIBHSANBHOIO aHani3y; rpadivuHmit; abCTPaKTHO-NOTYHMI
MeTon. [1ns ycnixy 60poTbbu 3 WwWaxpaicTBOM 06rpyHTOBaHa NobyaoBa iEpapXivyHOi CTPYKTYpU NpOTUAIT CTPaxoBOMY
LLAXpPaWCTBY, Ika OXOMN/OBATUME BECb PUHOK | Byae NpoBafMTUCS Ha AepXKaBHOMY PiBHi Ta HA PiBHI CTPAxXoBOi KOMMaHii.
OCHOBHOI METOH 3aNpOMNOHOBAHOI CUCTEMM € 3aN06iraHHs BUNaAKaM CTPaxXoBOro LWaxpancTea, 06MiH iHpopmaLieto
npo daktn danbcudikauii cTpaxoBMX NOAIM Ta KOHTPO/b 33 AOTPMMaHHAM 3akoHoaaBcTBa. CucteMy npoTuaii
CTPax0BOMY LIAXPANCTBY HA PiBHiI CTPAXOBMX KOMMAHIM 3anpoONOHOBAHO CErMeHTyBaTU Ha Taki rpynu: iHaHCOBI
po3CifyBaHHS; NobyaoBa MeXaHi3My NpoTUAii WaxpanCTBy; NOWYK i MOBEPHEHHS aKTWBIB, CynpoBia B cnopax i
po3rnsai cnpae. BU3HayeHo, Wo caMe CermMeHTyBaHHS 3yCUJib KOMMaHii 3 NPOTMAIT LWaxpaicTBy € HEOOXiAHWM ANs
TOrO, W06 OXOMWUTM BCi 30HWU PU3KMKY, MOB3aHMX 3 HAHECEHHSM KOMNaHisgM 36MTKy B pe3ynbraTi waxpanctea. OTxke,
3anponoHOBaHI WNsaxu 60poTbOM 3i CTPAaXOBMM LIAXPANCTBOM 6a3yloTbCs HA CUCTEMHOMY MiAXOAI, @ iX KOMMNNEeKCHe
3aCTOCYBaHHA MOXe 0aTU CBill CMHepreTMYHUiA edekT Ta AaCTb 3MOTY OXOMWUTU BCi 30HWU PU3MKY, MOBA3aHI 3 HAHECEHHAM
KOMMNaHisaM 30MTKy B pe3y/bTaTi WaxpancTBa, 3N0BXMBAHHS, CTY>KO0BOK XanaTHICTIO CNiBPODBITHMKIB Ta iHLIMX MaXiHaLLin
K BCEpeOMHi KOMMaHii, TaK i y BIAHOCMHAX 3 KOHTPAreHTamu, a TakoX crpustume 6e3neLi Ha CTPAaX0BOMY PUHKY

KntouoBi cnoBa: WwWaxpancTBO Y CTPaxXyBaHHi, CTPAX0BMI PUHOK, CTPAXOBi KOMMAHIi, peryntoBaHHs CTPAaX0BOro pUHKY

Ukrainian Black Sea Region Agrarian Science, 26(1), 50-58



UDC 368.5:6.16
DOI:10.56407/2313-092X/2022-26(1)-6

Ukrainian Black Sea Region Agrarian Science
Vol. 26, No. 1

Agricultural Insurance as a Condition for Sustainable Development
of Rural Areas

Iryna Honcharenko’, Nataliia Shyshpanova

Mykolaiv National Agrarian University
54008, 9 Georgiy Gongadze Str., Mykolaiv, Ukraine

Abstract. The agricultural sector is currently the leading link in the Ukraine economy, which largely determines the
socio-economic development of rural areas. Agricultural insurance is an effective tool to reduce financial losses in
the course of economic activity in agriculture. The aim of the article is to identify trends in the agricultural insurance
market in Ukraine, highlight the factors influencing its functioning and on this basis substantiate the directions
and prospects for further development of this segment of the insurance market as a condition for sustainable
rural development. The following methods were used to implement the tasks: abstract-logical; system analysis;
structural and functional; graphic; monograph; comprehensive analysis. In the study of the relationship between
insurance premiums and 7 factors of influence, the method of regression analysis was used. According to the
simulation results, it is established that by 53.6% the variation in the volume of agricultural insurance premiums
depends on the volume of crop production by agricultural enterprises, by 52.5% — on the share of insured area
and 92.1% on the average insurance rate. The value of the coefficient of determination according to this model
indicates that the variation in the volume of insurance payments for agricultural insurance by 96.4% is determined
by the variation of these factors. Factors of low level of distribution of agroinsurance in Ukraine are revealed,
which are combined into blocks: factors connected with branch specificity of enterprises; factors related to the
activities of insurance companies; natural and climatic factors; institutional factors. The directions of development
of the agricultural insurance market in Ukraine are substantiated: first, the creation of mutual insurance companies
and cooperatives, which will allow to take into account the specific needs of members of the company; secondly,
the resumption of public-private partnerships, which will help the insurance company’s customers to develop a
variety of sources of insurance costs, restore confidence in insurance as a tool for risk localization and increase the
reliability of insurance compensation in the event of an insured event

Keywords: insurance, insurance of agricultural enterprises, insurance companies, agricultural territory

INTRODUCTION

The agricultural sector of Ukraine’s economy is currently
the key block of the national economy, which largely
determines the socio-economic development of rural
areas, employing the rural population, forming 14%
of gross value added and over 40% of exports [1]. How-
ever, the existing Ukrainian agricultural potential is not
fully used. This is primarily due to the lack of adequate
financial support for agriculture, unfavorable lending
conditions for agro enterprises, as well as the lack of
government subsidies and investment in the agricul-
tural sector. In addition, there are force majeure factors
that do not depend on agricultural enterprises and of-
ten lead to the complete cessation of their activities.
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It is possible to solve the existing problem and ensure
the proper functioning of the agricultural market, in
particular by reducing market risks for farmers through
the diversification of market instruments. An effective
tool to reduce financial losses connected with adverse
weather conditions during economic activities in agri-
culture is agricultural insurance. Insurance protection
of agricultural production is the best way to ensure
continuity, balance, and stability of the agricultural
market [2, p. 157].

In recent years, the agricultural insurance market
of Ukraine has had positive dynamics: the number of
concluded insurance contracts, the number of collected

Honcharenko, I., & Shyshpanova, N. (2022). Agricultural insurance as a condition for sustainable development of rural
areas. Ukrainian Black Sea Region Agrarian Science, 26(1), 59-68.
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insurance premiums in hryvnia, the total sum insured
are growing. But the share of insured areas in the total
amount of crops remains within 3-5% [3, p. 176]. Under
such conditions, the potential of agricultural insurance
as a component of ensuring the conditions for sustainable
development of the agricultural sector is not realized.
Therefore, to ensure further growth of the agricultural
sector of Ukraine, the study of agricultural insurance
as a tool of risk management from the standpoint of
identifying and solving problems is an important com-
ponent that will improve insurance protection, risk man-
agement and ensure maximum profitability of the sector.

Various aspects of the functioning of such an im-
portant financial instrument as agricultural insurance
have been studied by several Ukrainian and foreign
scholars and practitioners. O. Slobodyanyuk specifies that
agricultural insurance is the primary mechanism for ag-
ricultural risk management, which provides a balance
of interests of all parties or participants: farmers - pro-
tection of profits in case of crop loss, creditors — repay-
ment of loans taken for agricultural purposes, the state -
food security [4, p. 28]. This definition is incomplete, as
it does not reflect the role of insurance companies in
ensuring the insurance process.

There is a view that agricultural insurance is an
effective tool to compensate for financial losses from
weather and climatic factors and other adverse events in
the course of economic activity in agriculture [5,p.176].

Among scientists dominated the scientific posi-
tion that the design of agricultural insurance systems
should be such to ensure the transparency of decisions
with the involvement of government agencies, insurance
companies, and agricultural producers [6, p. 215].

Given the expediency of agricultural insurance,
O. Panchenko, A. Sholomiy note that the organization
of insurance protection of agricultural enterprises will
protect them from the possible risk of loss of crops and
hence their income [7, p. 119]. The same opinion is sup-
ported by V. Shebanin and I. Kormishkin [8]. Scientists
attribute agricultural insurance to the main compo-
nents of infrastructural support for the development of
agricultural entrepreneurship [8, p. 9]. They emphasize
that insurance is one of the effective means of protect-
ing agricultural formations from weather and climate
risks, which farms are unable to avoid, but which neg-
ative consequences they can minimize by choosing the
appropriate insurance program.

An assessment of the causal links between index
insurance and the welfare of farmers is presented in
the works of K. Tafere, C. Barrett, E. Lentz [9]. The need
for index insurance is emphasized by S.Janzen,N.Magnan,
C.Mullally and others [10]. Index insurance is also con-
sidered by N.Jensen, C. Barrett, A. Mude [11]. However,
researchers in their research emphasize the need for
caution in promoting index insurance as a tool to reduce
risk, as well as the importance of assessing product quality.

P.Zhang, M.A. Palma compare compulsory, volun-
tary and mixed insurance in terms of unfavorable selec-
tion and moral hazard and found unfavorable selection
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in purely voluntary insurance, but profitable in mixed
insurance [12]. Y.L. Kevin, C. Ruth, V. Hill in their research,
they study the impact of delayed premium payments on
the use of insurance services and subsequent investment
decisions among small farmers [13].

Proposals on ways to build an effective system
of agricultural insurance with the active participation
of the state are formulated in studies by O. Panchenko,
A.Sholomiy [7], O.Yatsukh [14], L. Tulush and O. Prokop-
chuk [15], N. Bondarenko and S.Vlasyuk [5]. The issue of
state participation is also considered in the framework
of the project “Development of financing the agricul-
tural sector in Europe and Central Asia” [16], revealed
in an analytical study of the International Finance Cor-
poration IFC (World Bank Group) in cooperation with
the Ministry of Agrarian Policy and Food of Ukraine [17].

However, there are still many debatable and un-
resolved issues in the agricultural insurance sector of
Ukraine, especially the need to scientifically substanti-
ate the potential of the agricultural insurance market,
taking into account the interests of all stakeholders in
the insurance process to ensure effective neutralization
of various risks generated in rural areas, which require
in-depth study and analysis, as well as the development
of a system of measures aimed at improving the insur-
ance protection of agricultural businesses.

The aim of the article is to identify trends in the
agricultural insurance market in Ukraine, highlight the
factors influencing its functioning and on this basis
substantiate the directions for further development of
this segment of the insurance market as a condition for
sustainable rural development.

MATERIALS AND METHODS

The theoretical and methodological basis of the study
are the fundamental provisions and basic principles of
economic theory on the formation of insurance relations
in agriculture. The following methods were used to
implement the tasks: abstract-logical to substantiate
the research methodology and determine theoretical
generalizations; system analysis in the formation of con-
ceptual provisions for the coordination of structural and
infrastructural participants in the agricultural insurance
market; structural and functional to explain the process-
es of formation of the institutional environment in the
agricultural insurance market; graphic to identify and
illustrate current trends in the functioning of processes
related to agricultural insurance; monograph to study
the experience of successful business process manage-
ment in the agricultural insurance market; comprehen-
sive analysis to identify trends in agricultural insurance.

In accordance with the stated goal, the stages of
the study were: identification of problems in the develop-
ment of the agricultural insurance market of Ukraine;
substantiation of the reasons for the low level of prev-
alence of agricultural insurance in Ukraine and identifi-
cation of factors influencing the formation and develop-
ment of agricultural insurance; analysis of the impact
of factors on the total amount of agricultural insurance



premiums; substantiation of directions and prospects
of further development of the mentioned segment of
the insurance market as a condition of sustainable de-
velopment of rural areas.

Studied the influence of factors (crop production,
the share of insured area, level of crop profitability, number
of agricultural insurance suppliers, average tariff rate,
number of agricultural insurance contracts and level of
payments) on the total amount of agricultural insurance
premiums (found that the variation in the volume of in-
surance payments for agricultural insurance by 96.4% is
determined by the variation of these factors) and used
methods of regression analysis - in the study of the rela-
tionship between random values of target Y (insurance
premiums) and non-random values of 7 factors of influ-
ence X. The initial data for building an economic and
mathematical model were data on the development of
the insurance market in 2007-2020 [18; 19] chose the
target insurance premiums for agricultural insurance
(million UAH,Y), and the factors were the relevant mar-
ket indicators, namely: crop production (UAH billion, X1),
the share of insured area (%, X2), level of crop profit-
ability (%, X3), number of agricultural insurance suppli-
ers (X4), average tariff rate (X5), number of agricultural
insurance contracts (%, X6) and level of payments (%, X7).
At the stage of analysis of the influence of factors on
the total amount of insurance premiums for agricultural
insurance, the factors of influence were selected and a
correlation matrix has been constructed to identify the
factors that have the greatest impact on the volume of
insurance premiums for agricultural insurance.

The information base of the study was the rele-
vant legal documents, including the Law of Ukraine “On
Insurance”, Resolution of the National Bank of Ukraine
“On Approval of the Regulations on Insurance of agri-
cultural products with state support” from 10/20/2021
No.108, official materials of the State Statistics Service of
Ukraine, Ministry of Agrarian Policy and Food of Ukraine,
statistical information from the site “Forenschurer” for
2007-2020, data from the Project “Development of fi-
nancing the agricultural sector in Europe and Central
Asia”, implemented with the support of the World Bank
and International Finance Corporation (IFC), data from
the official website of the Agrarian Insurance Pool, data
from the Global Mutual Market Share (International Coop-
erative and Mutual Insurance Federation) report, primary
documentation of individual insurance companies, sci-
entific publications of foreign and domestic scientists,
Internet resources; monographic, periodical and reference
publications,as well as the results of personal observations
of the author.

RESULTS AND DISCUSSION

The agricultural sector plays a key role in Ukraine’s
economy, providing 9% of GDP, 18% of employment and
6% of tax revenues [18]. The development of the agri-
cultural sector in Ukraine is largely a consequence of
favorable natural conditions. At the same time, climate
change is creating new challenges for the industry and
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necessitating investment inefficiency. The agricultural
sector plays a key role not only in the Ukrainian economy.
Ukraine is one of the leaders in the production and ex-
port of many types of agricultural and food products in
the world. Although Ukraine is a leader in the export of
low-margin products, the country has cases of success-
ful development of the processing industry (sunflower
oil, chicken) [20].

However, having relatively favorable climatic
conditions for agricultural development, the state of
this industry is quite low. This situation in agriculture is
a consequence of the lack of real support for Ukrainian
agricultural enterprises by the state, lack of investment
in agricultural development, failure to use new high-
tech tools in the operation of enterprises, and failure
to take into account the experience of developed coun-
tries in solving existing problems [7, p. 119].

Recognizing the importance of insurance for ag-
ricultural businesses, it was decided at the state level
to promote its development. Ukraine has twice tried
to launch a system of assistance to farmers, namely to
insure crops from the effects of weather risks, first in
2005-2008 [21] and then in 2012 [22]. In the first wave,
the state allocated funds and partially compensated
the cost of insurance for farmers. But the insurance
market was not technically ready to provide the appro-
priate level of service. In addition, according to the law
of Ukraine “On the Basic Principles of State Agricultural
Policy for the Period up to 2015” [23], first wave insur-
ance (in 2005-2008) was mandatory for agricultural
producers. Thus, the Law of Ukraine “On the Basic Prin-
ciples of State Agricultural Policy for the Period up to
2015 has identified a favorable insurance policy as one
of the priority areas of state agricultural policy [23].

At the end of 2012, the Agrarian Insurance Pool
was established, an association of insurers that is a
non-profit organization. The main activity of this pool
is related to the implementation of risk insurance in
the field of production, storage, and circulation of ag-
ricultural products. The main task of the latter was to
coordinate the development of agricultural insurance
in terms of its state support program [23]. However, due
to the lack of necessary budgetary resources, the Agrarian
Insurance Pool coordinated the insurance programs of
state forward purchases of the Agrarian Fund of Ukraine
and the State Food and Grain Corporation of Ukraine,
ensuring stable implementation of agricultural insur-
ance under these programs. However, in recent years its
activity in the agricultural insurance market has been
minimized [24].

The scale of the agricultural insurance market
is characterized by a set of interrelated indicators that
highlight the current level and provide opportunities to
determine the dynamics of the insurance system in ru-
ral areas in the future. It should be noted that currently
agricultural insurance in Ukraine is mostly carried out
in the field of crop production: weather risks account
for 58% of negative cases, plant deaths and diseases -
17%, weeds - 14%, pests - 10% [19, p. 157].
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Ukrainian agricultural enterprises traditionally
prefer insurance of winter cereals and winter oilseed
rape for the overwintering period, which is 76.0% by the
number of contracts and 84.5% in the insured area [19].

The largest share of contracts concluded for the
spring-summer period are contracts for future harvest
insurance against many risks (multi-risk) — 57.7%. Insur-
ance contracts against these risks account for 34.2% of
the total number of contracts [19]. The largest number
of contracts for agricultural crops was concluded for in-
surance of winter wheat (614 contracts, or 50.9%), win-
ter rape (307 contracts, or 25.4%), corn (114 contracts,
or 9.4%), sunflower (77 contracts (or 6.4%), winter bar-
ley (40 contracts, or 3.3%), winter rye (13 contracts, or
1.1%) and spring wheat (8 contracts, or 0.7%) [19].

Against the background of volumes of insurance
for crops, insurance for farm animals in Ukraine is not
widespread. Thus, according to [19] licensed insurance
companies of Ukraine, in the 2019 underwriting year,
animal insurance was provided by 7 insurance compa-
nies: Oranta-Sich, UPSK, AXA, Ingo Ukraine, Universalna,

TAS,and Mega-Garant. 5,997 animal insurance contracts
were concluded, of which: 5,994 - cattle (10,960 in-
sured heads), 2 - pig insurance (26,609 insured heads),
and 1 - poultry insurance (61,304 insured heads). The to-
tal sum insured was UAH 329 million, and the insurance
premium paid was UAH 2.5 million [19] Insurance indem-
nities were made only under cattle insurance contracts.
The average rate of insurance premiums under concluded
contracts has hardly changed compared to the previous
year and amounted to 0.8%. In 2018, a sharp increase in
the number of contracts compared to last year (from
23 to 5,997 contracts) was mainly due to the conclusion
of insurance contracts with individuals, and not just the
provision of animals as collateral for a loan [19].

Summarizing the above, currently, only a small
number of Ukrainian farmers are ready and able to pay
insurance premiums to insure their business against pos-
sible losses. In recent years the share of insured areas
has varied between 3-4% in Ukraine [19]. The reasons
for the low level of prevalence of agricultural insurance
in Ukraine are shown in Figure 1.

> The problem of trust of participants in the insurance process to each other

Lack of proper agribusiness culture. Agricultural producers do not consider agricultural
insurance as an integral part of the business and as a result a low share of participation in
insurance exists

> High cost of insurance services in the agricultural sector

Lack of a mechanism to ensure guarantees and a mechanism for lobbying and protecting
the rights of agricultural producers in the field of agricultural insurance by the state

in the portfolio of insurance companies

Insufficient supply from insurance companies. Low share of agricultural insurance in the
insurance portfolio of insurance companies. Lack of a proper variety of insurance products

Figure 1. Problems of agricultural insurance market development in Ukraine

Source: own research

Regardless of the chosen model of relations in
the agricultural insurance market, the issues of develop-
ing insurance programs, on the basis of which insurance
products are formed for sale to potential policyhold-
ers, are of paramount importance. In the world theory
and practice of agricultural insurance, the whole set of
insurance programs is divided into three main groups:
classic, index insurance programs, as well as programs
aimed at protecting the income (profits) of farmers (Fig. 2).
Diversification of insurance programs in accordance with
the needs of farmers in insurance protection is a neces-
sary condition for the development of the global market
of agricultural insurance.
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Thus,the Ukrainian agricultural insurance market
is represented by classic insurance products for mono-
and multi-risk insurance with an extensive product line.
Instead, index insurance products (based on indices -
yield, weather, vegetation) in the Ukrainian agricultural
insurance market are still considered innovative and
little used. Currently in Ukraine weather index products
are under development and implementation. They are a
fairly new type of insurance product that allows you to
relatively easily determine the losses from the effects
of adverse weather events in the cultivation of crops. In
their research Prokopchuk O., Kolotukha S. [26] prove
that in contrast to classical insurance, parametric (index)



insurance, from a theoretical point of view, is more at-
tractive to agricultural producers in the agricultural insur-
ance market due to its lower cost, transparency, clarity,
elimination of the factor of subjectivity in determining
the occurrence of the insured event and determining
the insurance indemnity, standardization of conditions.
Determinants of the choice of insurance programs
are:
1. The level of solvency of farmers to cover insurance
costs.
2. Conditions of the attractiveness of the insurance
environment (insurance rates,amount of insurance coverage,
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insurance risks, insurance period, term), amount of de-
ductible, payment of insurance indemnity) for conclud-
ing (re-concluding) insurance contracts (reinsurance).

3. Insurer’s policy on accepting insurance risks, as well
as the possibility of sharing responsibilities among other
insurers (reinsurance mechanism).

The above analysis gives grounds to form a list
of the main factors influencing the formation and de-
velopment of agricultural insurance in Ukraine (Fig. 3).

To identify the factors that most affect the amount
of insurance premiums for agricultural insurance, a cor-
relation matrix was built (Fig. 4).

Insurance products

Monorisky

Multi-risk

The range of the product line

Complete destruction + spring frosts

Insurance of the future harvest

Named risks

Crop insurance before harvest

Complete destruction

Partial / complete destruction + spring frosts

Figure 2. Classification of insurance products in the agricultural insurance market of Ukraine

Source: grouped by authors according to data [7; 14; 25]

Influencing factors

Factors related to the industry specifics
of enterprises

>

The volume of agricultural output

The level of product profitability

The share of the insured area under crops

Factors related to the activities of insurance
companies

Insurance premiums

Number of active agricultural insurers

Number of agricultural insurance contracts

The level of payments

Average tariff rate

— Natural and climatic factors

U

Drought, frost, freezing, hail, showers, storms,
hurricanes, floods and others

Institutional factors

Legal support of the insurance market

Legal support of the agricultural market

Procedure and procedures for obtaining
insurance indemnity

Awareness of stakeholders about the benefits
of insurance

Figure 3. Factors influencing the functioning of the agricultural insurance market

Source: grouped by authors according to data [3; 8; 27]
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y X1 X2 X3 X4 X5 X6 X7

y 1

X1 0.73208 1

X2 0724791  0.239345 1

X3 021731 0.142662 -0.7057

X4 0621096 0741905 0311842  0.15966 1

X5 0961934 0768155 0604243  -011274  0.605192 1

X6 -043423  -0.63063 0.2506 -0.65832  -0.29629 -0.4937 1

X7 0174136 0254435 000662 0293097  0.530155 0300349  -0.04447 1

Figure 4. Matrix of paired correlation coefficients to identify factors influencing the amount of insurance premiums
for agricultural insurance
Source: sources of information were insurance market statistics [17-19], which were processed using the method

of correlation and regression analysis

According to the constructed matrix, there is a very high
relationship between and x, r5=0.961, a high correla-
tion between the productive trait and the factor trait x,
ryx1=0.732,and X, ryx2=0.724 between and and no con-
nection (-0.217) and (-0.434) respectively. Between and
the connection is noticeable (0.621), between and the
connection is weak (0.174). Therefore, it is necessary to
evaluate the forms of dependence between endoge-
nous variable and exogenous - x,, X, and X,

According to the simulation results it is established,
it was found that by 53.59% variation in the volume of
insurance premiums for agricultural insurance depends
on the volume of crop production by agricultural enter-
prises (by 46.41% of other factors (Fig. 3). The value of
the coefficient of determination for this model is 96.4,
which indicates the high quality of the model.

A linear multifactor model of the dependence of
the volume of insurance premiums on agricultural insur-
ance on certain indicators x,, x, and x; has the following
form (1):

y=0.55x1+43.62x2+88.96x5-376.581 1)

The multiple correlation coefficient is a measure
of the linear relationship of the dependent variable
y with the independent variables x,x,x, and for this
model it has the following level R=0.9816, which char-
acterizes a strong enough relationship between the
relevant indicators. The value of the coefficient of de-
termination according to this model indicates that the
variation in the volume of insurance payments for agri-
cultural insurance by 96.4% is determined by the vari-
ation in the volume of crop production by agricultural
enterprises, the share of insured area and the average
insurance rate.

According to calculations, it can be predicted that
the level of insurance premiums on agricultural insur-
ance will have a positive trend with increasing output
of crop products, the share of insured area and the tariff
rate under agricultural insurance contracts.

We support the scientific position of L. Tulush,
O.Prokopchuk that the key role in the agricultural insur-
ance system belongs to the state, which must provide con-
ditions for reconciling the interests of other participants
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inthe system,and,accordingly,the consolidation of their
efforts [15, p. 62]. Thus, the IFC International Project
“Development of Agricultural Financing in Europe and
Central Asia” is aimed at studying and researching agri-
cultural insurance models in countries such as the USA,
Canada, Spain, and Turkey to help adapt and ensure the
functioning of the best world achievements in the agri-
cultural insurance market in Ukraine [16]. Together with
the Ministry of Agrarian Policy and Food of Ukraine, IFC
is working to build a reliable agricultural insurance
system that would become a reliable support for the
development of agriculture in the country. To this end,
IFC project experts proposed to the Ministry the concept
of creating a new model of agricultural insurance in
Ukraine [28]. The Regulatory Authority adopted the Res-
olution “On Approval of the Regulations on Insurance of
Agricultural Products with State Support” of October 20,
2021 No. 108 [29], according to which the organizational
and legal framework for insurance activities of insurers
of agricultural insurance with state support.The proto-
type of the new model was the structure of the US Agri-
cultural Risk Management Agency (RMA) [30].

The state-supported agro-insurance system needs
to be improved, with the key issues being the balance
of interests of insurance participants, affordability of
insurance services, improving the quality of services, form-
ing an effective insurance market infrastructure, devel-
oping a system of state control and supervision of in-
surance market participants. There is no doubt that the
mission of public-private partnerships in the insurance
market is growing. Yes, small farmers could pay only a
part of the value of the insurance premium, the rest to
be paid by the state through a special fund (with the
participation of the Agricultural Insurance Pool) [31].

The format of public-private partnership in the
agricultural insurance market is used in the conditions
of the initiative of the state, local authorities, and/or
united territorial communities on their participation with
the private sector in the segment of agricultural insurance.
In world practice (experience of North America (USA,
Canada) and Europe (Austria, Spain, Germany, Switzer-
land, etc.),various mechanisms of state support for in-
surance of agricultural products are used in the form



of subsidies for insurance premiums, insurance payments,
and reinsurance; financing the development of insurance
products, as well as educational and information activi-
ties, training, certification, and payment for the services
of experts in claims settlement; compensation of ad-
ministrative costs to insurance companies [32, p. 252].
Until now, only one of the listed mechanisms of state

Honcharenko and Shyshpanova

support has been used in Ukraine - it is subsidizing in-
surance premiums [25]. It is clear that these measures
will be effectively implemented only with a sufficient
level of resources from the state budget, the full return
of the agricultural sector and Ukrainian insurance com-
panies, which must be grouped together to overcome
these problems. (Fig. 5)

Advantages of public-private partnership for participants
of agricultural insurance

From the standpoint of the
insurance company

Stimulate demand for insurance products provide the accumulation
of insurance premiums contribute to the expansion of insurance coverage
of agricultural risks provide a sufficient level of capitalization

From the standpoint
of the state

) 4

Contributes to the institutional development of the agricultural insurance
market in Ukraine reduces unforeseen costs of dealing with the
consequences of emergencies in the agricultural sector attracts private
sector financial resources to risk and liability management through the
insurance mechanism contributes to ensuring the country’s food security
adapts the conditions of the agricultural insurance market to the world

From the standpoint
| ofinsurance company
customers

Form a variety of sources to cover insurance costs restore trust in
insurance as a tool for risk localization increase the reliability of receiving
insurance indemnity in the event of an insured event

Figure 5. Advantages of public-private partnership for participants in agricultural insurance

Source: own research

Given the economic difficulties of our country
today and the inability of the state to immediately pro-
vide serious financial assistance to Ukrainian farmers,
it is worth proposing another effective mechanism, the
effectiveness of which, like state aid - mutual insurance
companies.

Cooperative and mutual insurers are among the
world’s oldest insurance companies and this longevity
has helped to build their reputations as sustainable and
reliable. The cooperative/mutual model is nonetheless
highly relevant to the socio-economic needs of new and
emerging insurance markets. According to the Interna-
tional Cooperative and Mutual Insurance Federation
(ICMIF) [33], mutual insurers account for approximately
27% of the global insurance industry market share.

In the United States the main aim of all mutual
insurance companies is to provide insurance coverage
for its members (policyholders). Any policyholder has
the right to select the management of the company.The
core idea behind a mutual insurance fund is about people

coming together to protect themselves in a common
financial need. In the United States, National Association
of Mutual Insurance Companies (NAMIC) [34] is the or-
ganization that serves the interests of small and largest
mutual insurance companies. For more than 120 years
NAMIC operates across the United States as well as in
Canada.They are the largest property/casualty insurance
trade association that serves more than 170 million auto,
home, and business policyholders.

According to Global Mutual Market Share [35], mu-
tual insurers occupy more than a quarter of their national
markets in 20 countries. The 10 largest mutual market
markets were from Europe, including France - 51.8%
and Germany 47.3%, Austria - 59.9%, Finland 56.2%, the
Netherlands - 55.9%. Mutual insurance companies also
have a significant presence in the two largest insurance
markets in the world: the United States (39.9%) and Ja-
pan (42.2%).

Such associations are an alternative to state-
supported insurance for agricultural enterprises. These
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societies unite agricultural enterprises that want to col-
lectively eliminate the consequences of adverse events
through collective efforts.

The world infrastructure of agricultural insurance
is focused on the creation and active functioning of mu-
tual insurance companies and insurance cooperatives.
Current research in the field of non-profit insurance
shows that insurance services on a cooperative basis
are provided in 73 countries. In 2015, the world’s mutual
and cooperative insurance companies raised $ 1.21 tril-
lion, which is 26.7% of total world insurance premiumes.
The gross assets of these financial institutions amount
to $ 7.9 trillion dollars [36].

Mutual insurance companies and insurance co-
operatives are active participants in the insurance pro-
cess in almost all market economies. The advantages of
mutual insurance companies are:

— greater efficiency, as the company is not managed
by investors seeking to maximize profits, and the insurers
themselves;

— greater reliability, as insurers act in their own interests;

— provision of a wide range of insurance services,
which is formed depending on the needs of agricultural
holdings that form this group;

— joint ownership, which encourages each member
of the company to take an active part in the management
of the insurance company;

— lower fees for the use of insurance services due to
the lack of administrative costs, advertising costs and
finding new customers;

— guaranteeing the payment of insurance sums in the
event of insured events in the required (full) amount, de-
spite the fact that this amount of losses was not provided
for in the contract;

— takes full account of the specific insurance needs
of members, as insurance conditions are developed and
approved by them [37].

CONCLUSIONS

Factors of low level of distribution of agroinsurance
in Ukraine are revealed. They are combined into blocks:
factors related to sectoral specifics of enterprises (vol-
ume of agricultural output, level of profitability, share
of insured area under crops); factors related to the ac-
tivities of insurance companies (insurance premiums,
number of active agricultural insurers, number of agri-
cultural insurance contracts, level of payments, average
tariff rate); natural and climatic factors (drought, frost,
freezing, hail, showers, storms, flood hurricanes and

others); institutional factors (legal support of the insur-
ance and agricultural market, the procedure and proce-
dures for obtaining insurance indemnity, awareness of
stakeholders about the benefits of insurance).

The analysis of the impact of factors on the to-
tal amount of agricultural insurance premiums showed
that 53.6% variation in the volume of agricultural insur-
ance premiums depends on the volume of crop produc-
tion by agricultural enterprises, 52.5% variation in the
volume of agricultural insurance premiums depends on
the share of insured area and 92.1% of the average level
of the insurance rate. The value of the coefficient of
determination according to this model indicates that
the variation in the volume of insurance payments for
agricultural insurance by 96.4% is determined by the
variation of these factors.

It is clarified that the key role in the agricultural
insurance system belongs to the state, which can pro-
vide conditions for reconciling the interests of other
participants in the system and, consequently, consoli-
date their efforts, which is a necessary condition for
sustainable rural development.

Thus, the practical significance of the results is
to justify the development of the agricultural insurance
market in Ukraine: first, the creation of mutual insur-
ance companies and cooperatives, which will allow to
take into account the specific needs of members of the
company; secondly, the resumption of public-private
partnerships, which will help the insurance company’s
customers to develop a variety of sources of insurance
costs, restore confidence in insurance as a tool for risk
localization and increase the reliability of insurance com-
pensation in the event of an insured event.

The formulated author’s conclusions and recom-
mendations are characterized by a positive impact on
the development of the Ukrainian agricultural insurance
market, as they provide an opportunity to expand the
range of products for agricultural producers, promote
development and build trust between agricultural in-
surance market participants, motivate strategic planning.
Further study of trends in the development of agricultural
insurance in Ukraine is the need for scientific substanti-
ation of potential opportunities for the development of
the agricultural insurance market, taking into account
the socio-economic interests of all stakeholders in the
insurance process. It will be important to study the pos-
sibility of introducing insurance of crops, machinery, farm
animals against military risks and its impact on sustainable
development of rural areas.

REFERENCES

[1]  Ukrainian agriculture can “pull” the whole economy out of the crisis - experts. (n.d.). Retrieved from
https://www.radiosvoboda.org/a/ukrainian-apk-can-support-all-economy/31070474.htmL.

[2]  Shirinian, LV,, & Klymash, N.I. (2018). The latest challenges and trends in the development of the agricultural
insurance market in Ukraine. Scientific Notes of Ostroh Academy National University, 11(39), 155-162.

[3] Shibaeva,N. & Baban, T. (2020). Institutionalization of agricultural insurance in Ukraine: Impact factors and
vectors of development. Agricultural and Resource Economics, 6(2), 174-190. Retrieved from http://are-journal.com.

[4]  Slobodyanyuk, OV. (2017). Institutional model of the insurance market of Ukraine and financial mechanisms
of its development. Kherson: Helvetica Publishing House.

Ukrainian Black Sea Region Agrarian Science, 26(1), 59-68



[5]

[6]
[7]

(8]
[°]
[10]

[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]

[24]

[25]
[26]
[27]
[28]
[29]
[30]
[31]

[32]
[33]

[34]

Honcharenko and Shyshpanova

Bondarenko, N.V., & Vlasyuk, S.A. (2018). Realities and prospects of agricultural insurance development
in Ukraine. University Scientific Notes, 66, 272-280.

Development of agrarian business in Ukraine. (2016). Sumy: Sumy National University.

Panchenko, O., & Sholomiy, A. (2017). Development of agricultural insurance in Ukraine: Problems and prospects.
Problems and Prospects of Economy and Management, 1(9), 118-126.

Shebanin, V., & Kormishkin, I. (2018). Insurance - as a component of infrastructure providing. Ukrainian Black
Sea Region Agrarian Science, 2, 3-10.

Tafere, K., Barrett, C.B., & Lentz E., (2019). Insuring well-being? Buyer’s remorse and peace of mind effects
from insurance. American Journal of Agricultural Economics, 101(3), 627-650. doi: 10.1093/ajae/aay087.
Janzen, S.,Magnan, N., Mullally, C., Garbero, A., Hughes, K., Oduol, J., Palmer, B., & Shin, S. (2020). Experiential
games to teach farmers about weather index insurance in Kenya. Retrieved from https://www.3ieimpact.org/
sites/default/files/2020-06/FE-TW13.1040-Weather-index-Kenya.pdf.

Jensen,N.D.,Barrett, C.B., & Mude,A.G.(2016).Index insurance quality and basis risk: Evidence from Northern
Kenya. American Journal of Agricultural Economics, 98(5), 1450-1469. doi: 10.1093/ajae/aaw046.

Zhang, P., & Palma, M.A. (2018). Compulsory versus voluntary insurance: An online experiment. Retrieved from
https://ideas.repec.org/p/ags/saeal8/266654.html.

Liu, Ya., Chen, K., & Hill, RV. (2020). Delayed premium payment, insurance adoption, and household investment
in rural China. American Journal of Agricultural Economics, 102(4),1177-1197. doi: 10.1002/ajae.12038.
Yatsukh, O.(2016). The market of agricultural insurance in Ukraine: The state and prospects of development.
Economy and Society, 7, 866-872.

Tulush, L.D., & Prokopchuk, O.T. (2018). Agricultural insurance market in Ukraine: Trends and prospects.
Ekonomika APK, 8, 55-67.

IFC project “Development of agricultural sector financing in Europe and Central Asia”. (2016). Retrieved from
https://www.slideshare.net/ssc_social/ifc-66057807.

Official website of the Ministry of Agrarian Policy and Food of Ukraine. (n.d.). Retrieved from https://minagro.gov.ua.
Official website of the State Statistics Service of Ukraine. (n.d.). Retrieved from www.ukrstat.gov.ua.
Analytical research. Ukraine’s agricultural insurance market in 2018 underwriting year. (2019). Ministry
of Agrarian Policy and Food of Ukraine. Kyiv.

Digitalization and the agricultural sector: global trends, innovation and development in Ukraine. (n.d.).
Retrieved from http://www.businessz.com.ua/news/events/8194.

In Ukraine, wheat fields were insured for 40 million. (n.d.). Retrieved from https://ukrreporter.com.ua/politic/
v-ukrayini-pshenychni-polya-zastrahuvaly-na-40-miljoniv.html.

Law of Ukraine No. 4391-VI.“On Features of Insurance of Agricultural Products with State Support” (2012,
February). Retrieved from https://zakon.rada.gov.ua/laws/show/4391-17#Text.

Law of Ukraine No. 2982-1V “On the Basic Principles of State Agricultural Policy for the Period up to 2015".
(October, 2005). Retrieved from https://zakon.rada.gov.ua/laws/show/2982-15#Text.

Agrarians will receive state support in insuring industry risks — a joint bill of the National Bank and the Ministry
of Economy. (n.d.). Retrieved from https.//bank.gov.ua/ua/news/all/agrariyi-otrimayut-derjavnu-pidtrimku-
pri-strahuvanni-galuzevih-rizikiv--spilniy-zakonoproyekt-natsionalnogo-banku-ta-minekonomiki.

Hasanoy, S. (2014). Foreign experience of public-private partnership in agricultural insurance. Economist, 8,
17-22.

Prokopchuk, O., & Kolotukha, S. (n.d.). Species set of insurance products in the agricultural insurance market of
Ukraine. Retrieved from https://cutt.ly/GJ6oYwU.

Yarmolenko, V.V. (2019). The factors influence on the functioning of the agricultural insurance market.
Biznesinform, 9, 144-151.

The concept of insurance of agricultural products with state support. Retrieved from https://cutt.ly/kJ6oFQn.
Resolution of the National Bank of Ukraine No. 108 “On Approval of the Regulations on the Conduct of
Activities for Insurance of Agricultural Products with State Support” (October, 2021). Retrieved from
https://bank.gov.ua/ua/legislation/Resolution_20102021_108.

The American model of RMA as a possible way to develop agricultural insurance in Ukraine. (2019). Retrieved
from https://forinsurer.com/public/17/11/10/4799.

Onegina, V.M. (2016). Public-social-private partnership and risk management in agriculture. Bulletin of the
Kiev National University of Technology and Design. Series. Economic Sciences, 5, 37-42.

Vilenchuk, O.M. (2019). Agrarian insurance in Ukraine: The paradigm of formation and development strategy.
Official website of the International Cooperative and Mutual Insurance Federation. (n.d.). Retrieved from
https://www.icmif.org/.

Official website of the National Association of Mutual Insurance Companies. (n.d.). Retrieved from
https://www.namic.org.

Ukrainian Black Sea Region Agrarian Science, 26(1), 59-68

67



68

Agricultural insurance as a condition for sustainable development of rural areas

[35] Global Mutual Market Share. (n.d.). Retrieved from https://www.icmif.org/global-mutual-market-share-
10/#:~text=As%20a%20result%2C%20the%20global,a%2013%25%20growth%20since%202012.

[36] James,C., & Musser,E.(2018).Federal crop insurance: A crucial public/ private partnership. The Thomas Jefferson
Institute for Public Policy.Retrieved from https://www.thomasjeffersoninst.org/files/3/Crop%20Insurance%202018.pdf.

[37] Kovalchuk, T. (2019). Prospects for agricultural insurance in Ukraine. Ahrobiznes Sohodni. Retrieved from
http://agro-business.com.ua/agro/ahrostrakhuvannia/item/12688-perspektyvy-ahrostrakhuvannia-v-ukraini.htmlL

ArpocTpaxyBaHHSA K YMOBa CTaJIOro pO3BUTKY CiJIbCbKUX TePUTOPIil

IpuHa BacuniBHa loHuapeHko, Hatanisa OnekcanppisHa LvwnaHoBa

MWKONAiBCbKMI HALLIOHANbHWIA arpapHuUiA YHiBepCUTeT
54008, Byn. leopria loHraase, 9, M. Mukonais, YkpaiHa

AHoTauifl. ArpapHuiA CeKTOp eKOHOMIKM YKpaiHW HWHI € NPOBIAHOK NIAHKOK HALiOHAIbHOI €KOHOMIKM, L0 3HAYHOLO
MipOK BM3HAYaE COLiaNlbHO-EKOHOMIYHMIA PO3BUTOK CiIbCbKMUX TEpUTOPIN. [liEeBUM iHCTPYMEHTOM, KM [,03BONSE
3MeHLWMTM HiHAHCOBI BTPATU Mif, 4ac 34iMCHEHHS eKOHOMIYHOI AiSNIbHOCTI B CilbCbKOMY rOCNOAAPCTBI, € arpOCTPaxXyBaHHS.
MeToto CTaTTi € BUSBNEHHS TEHAEHLIM PUHKY arpoCTpaxyBaHHA B YKpaiHi, BUuAineHHs $akTopis, WO BMAMBAKOTL Ha
Moro GyHKLIOHYBaHHSA Ta Ha Ui 6a3i 0BrpyHTYBaHHS HanpsaMiB i nepcnekTUB NOAANbLIOTO PO3BUTKY 3rafaHoro
CerMeHTy CTPaxoBOr0 PUHKY SIK YMOBM CTAN0Oro po3BUTKY CiIbCbKUX TepUTOpIii. [py oCHimKeHHI 3B913KY MK CTPax0BUMU
BHeCKaMu Ta 6 akTopamu BMIMBY BUKOPUCTAHO METOL, PerpecinHoro aHanisy. 3a pesyssrataMu MOAEN0BaHHS BCTAHOB/EHO,
L0 KOJIMBAHHS 06CAry CTpaxoBUX NpeMiit arpocTpaxyBaHHs Ha 53,6 % 3anexuTb Big, 06cary BUPOOHULTBA NPOayKLii
POCAMHHMLTBA CiNbCbKOrOCNoAapCbKMMM MiANPUEMCTBAMM, HA 52,5 % — Big, 4acTKu 3acTpaxoBaHoi naowi Ta Ha 92,1 % Big
CcepefHbOoro piHg CTpaxoBoro Tapudy. 3HaueHHs KoedilieHTa AeTepMiHaLii 32 4AHOK MOAEN0 CBiAYUTb NPO Te, WO
BapiaLis 06csary CTpaxoBMxX NATEXIB 3 arpoCTpaxyBaHHA Ha 96,4 % BM3HAYAETbCS BapiaLi€to Lmx pakTopiB. BuseneHo
(aKTOpPU HU3bKOIO PiBHSA MOLUMPEHHS arpoCTpaxyBaHHA B YKpaiHi, aki NO€AHAHO Y 61OKM: hakTopu, WO NoBA3aHi 3
rany3eBoto cneundikor NianpreMCTs; GaKTopK, LLLO NOBA3aHI 3 AisNbHICTIO CTPAaXOBUX KOMNAHIii; NpUPOAHO-KNIMATUYHI
YMHHUKK; THCTUTYUIMHI dakTopu. OBrpYHTOBAHO HanmpsiMM PO3BUTKY PUHKY arpapHOro CTpaxyBaHHA B YKpaiHi:
no-nepuue, CTBOPEHHS TOBAPMUCTB B3aEMHOMO CTPaxXyBaHHS Ta KOOMEPaTMBIB, LLLO AO3BONUTb BpaxyBaTu cneuudiyHi
noTpebu y4acHUKIB TOBApMUCTBA; NO-ApYre, BiAHOBNEHHS LepXKaBHO-NPUBATHOMO NAapTHEPCTBA, WO CipusTUMe AN
KNIiEHTIB CTPaxoBOi KOMMaHii GOPMYBaHHIO Pi3HOMAHITHUX AKepen NOKPUTTS BUTPAT HA CTPaxXyBaHHS, BiAHOBNEHHI
[OBipW A0 CTPaxXyBaHHA SK IHCTPYMEHTY NloKanizauii pu3mKiB Ta NiABULLEHHI HAAIMHOCTI OTPUMAHHS CTPAaX0OBOro
BiALUKOAYBAHHS Y pa3i HaCTaHHSA CTPaxoBoi noaii

KniouoBi cnoBa: cTpaxyBaHHS, arpoCTpaxyBaHHS, CTPaxoBi KOMNaHii, CinbCbKi TepuTopii

Ukrainian Black Sea Region Agrarian Science, 26(1), 59-68



UDC 324.351
DOI:10.56407/2313-092X/2022-26(1)-7

Ukrainian Black Sea Region Agrarian Science
Vol. 26, No. 1

Local Economic Development in Territorial Communities

Georgiy Reshetilov’

Mykolaiv National Agrarian University
54008, 9 Georgiy Gongadze Str., Mykolaiv, Ukraine

Abstract. As a result of the reforms of decentralization and local self-government, territorial communities have
received more resources and powers to dispose of them, in this sense, the issue of local development has become
especially relevant for communities. The purpose of the article is to study the processes of local economic development
of Olshanske village council. In accordance with the set goal, the following tasks were set and solved: to investigate
the meaning of the concept of “local economic development” and the factors influencing; at the theoretical level to
investigate the actors of local economic development and their place in the management process; to analyze the
socio-economic development of Olshanske village council and identify the main problems of its local economic
development; to explore the possibility of implementing forms of community cooperation in Olshanske village
council. To achieve this goal, the article uses general and special research methods: method of theoretical
generalization and comparison; hermeneutic; comparative and graphic; analysis and synthesis. The article forms
one’s own vision of the concept of local economic development. It is established that decision-making procedures
in local development management depend on the task performed. The local economic development of Olsha village
council is characterized. In the course of the research, the authors determined that the LED of the village council is
based on creative principles. The article substantiates that the use of community cooperation will be a promising tool
for local development. It is established that for Olshanske settlement council the potential subject of cooperation
is the Koblevsky village council of the Nikolaev area. The task of the cooperation will be to ensure the provision of
services in the field of urban planning and architecture on the territory of Olsha village council in accordance with
the requirements of current legislation and increase the efficiency of the use of local budgets

Keywords: local self-government, goals and factors of local economic development, authorities,community cooperation,
grant, creative activities

INTRODUCTION

The issue of local economic development is becoming
increasingly important for local communities. Thanks to
budget decentralization and local government reform,
they have been given more resources and authority to
dispose of them and have the opportunity to take se-
riously the issue of their further development, identify
opportunities and main directions. After all, communi-
ties will be able to provide proper services, jobs, social
assistance, amenities and good roads for residents.
Many studies by leading scholars have focused
on various aspects of local economic development. Thus,
the essence and basic principles of local economic de-
velopment in their works revealed such scientists as
A. Ammari [1], Yu. Borysenko [2], V. Vorobei [3], A. Klyuchnik,
N. Galunets [4], S. Slava, H. Hrin [5], D. Treller [6], D. Serebry-
anska, R. Stasiuk [7] et al. Theoretical and practical issues
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of planning the local economic development of territorial
communities are studied by E. Bleikli [8], G. Vasilchenko [9],
V. Nudelman, I. Sanzharovskyi [10], V. Parkhomenko,
V.Proshka,P.Mavko [11].Anumber of international organiza-
tions have developed their own definitions to stimulate
LED and promote appropriate approaches. For exam-
ple, the World Bank proposes the following definition:
“Local economic development is a process in which the
public, business and non-governmental partners work
collectively to create the best conditions for economic
growth and job creation; the goal of local economic de-
velopment is to improve the quality of life for all” [12].

The United Nations Human Settlements Pro-
gram (UN-Habitat) uses the following definition: “Local
economic development is a process of cooperation be-
tween the local community and all sectors, aimed at
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stimulating local entrepreneurship to ensure the viabil-
ity and sustainability of the local economy; it is a tool
to promote the creation of new jobs and improve the
quality of life of all, including the poor and marginal-
ized” [13].

The study of theory and practice, mechanisms
and tools for financing local economic development,
financing various projects and initiatives in the field
of local economic development, as well as a review of
current international experience has been the subject of
research by scholars such as N. Baldych, N. Khodko [14],
K. Blishchuk [15], V. Mamonova [16], K. Kravchuk, L. Mo-
charska [17]. The principles of organization and practical
aspects of cooperation of territorial communities to en-
sure local economic development were the subject of
consideration of the following scholars: V. Vakulenko,
A. Tkachuk [18], O. Vrublevskyi [19], V. Zasadko [20],
T. Zhuravl, O. Ignatenko, G. Borsch, O. Kurt, F. Tedick [21].
Such researchers as V.Tolkovanov [22], M. Shkilniak [23]
M. Dziupyn, O. Kalashnikova, O. Kolesnikov [24], paid a
lot of attention to the creation of methodological and
methodological basis for cooperation of territorial com-
munities. However, it should be noted that currently
there is no comprehensive approach to assessing local
economic development. In the conditions of financial
and economic crisis there is a need to provide theoretical
and methodical bases of local economic development
of territorial communities.

The purpose of the article is a theoretical substan-
tiation of scientific principles and development of prac-
tical recommendations for local economic development
of the territorial community.

The scientific novelty of the article is to highlight the
theoretical and practical principles of local economic
development, as the topic is quite relevant. Formed his
own vision the concept of local economic development
are permanent synergy of actions of the business com-
munity, government, civil society and academia, which
aims to improve the quality of life and economic potential
of a particular community.

MATERIALS AND METHODS

To achieve this goal, the article uses general and spe-
cial research methods: method of theoretical general-
ization and comparison — to determine the essence of
the concept of local economic development; herme-
neutic — in the study of legal aspects of local community
development; comparative and graphic — to study the
dynamics and structural changes in the development
of Olshanske city council; SWOT-analysis to analyze
internal and external factors that may affect the local
development of the community; analysis and synthesis —
in outlining the priority areas of local development.
The main stages of work on the scientific article were:
the preparatory stage at which the topic of the article
was chosen, its comprehension and substantiation of
relevance; the stage of work on the content involved
drawing up a plan and structure of a scientific article,
conducting research and summarizing its results; at the
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final stage the formation of conclusions and registration
of the list of the literature was provided.

The information base of the study was: laws and
regulations of Ukraine on the reform of decentralization,
local self-government and cooperation of territorial com-
munities; scientific monographic literature on strategic
planning of territorial communities and local economic
development; scientific articles of domestic and foreign
authors in periodicals; materials of scientific conferences,
etc. The source of data from this study is the Ministry of
Development of Communities and Territories of Ukraine;
Olshanske village council; Internet.

RESULTS AND DISCUSSION

However, despite the significant amount of scientific work
in this area of research, some aspects of this multifaceted
problem remain controversial and require further research.
It is important to consider research on best practices,
available opportunities and tools that the local commu-
nity can use for local economic development to ensure
greater competitiveness of their communities in today’s
complex world of new conditions and realities. At present,
the tools of local economic development that can be
used by the community are not sufficiently studied for
territorial communities. Among the debatable issues of
local economic development of territorial communities
that need to be addressed is the effective management
of local resources, creating comfortable conditions for
the operation of businesses that already exist in the
community, what budgetary resources of the territorial
community can be the main source of funding for local
economic development, how to involve various stake-
holders, stakeholders, groups in discussing local economic
development issues in communities and what tools to
use to involve them in decision-making, etc. All these
unresolved issues at the theoretical level are reflected in
practice, in the inefficient implementation of the process
of local economic development of territorial communities.
The analysis of scientific sources allowed us to conclude
that the problem of local economic development is cur-
rently the number one issue on the agenda of local gov-
ernment.

The concept of local development is defined as a
special form of regional development, in which the cen-
tral place is occupied by endogenous factors. Different
variations of the concept of “local economic develop-
ment” (further LED) are given in the economic literature.

Local economic development is the process by
which a local government and/or community, based on
groups, manages available resources and makes new
commitments to partnerships, either with the private
sector or among themselves, to create new jobs, employ-
ment and stimulation of economic activity in a clearly
defined economic zone [2].

In the process of studying the scientific literature,
the authors found that the definitions of “local economic
development” are different, but they all have the follow-
ing common components [25; 9; 7]:

1. LED is participatory. It is based on partnerships



between local authorities, the private sector, other pub-
lic sector agents and civil society to promote local busi-
ness.LED initiatives are community-led and locally owned.

2. Local governments provide leadership and coor-
dination in planning and implementing LED initiatives
directly or through delegation to public agencies.

3.The LED plans combine efforts in different sectors,
developing both formal and informal economies, to achieve
community goals such as better quality jobs, poverty re-
duction, environmental sustainability and the inclusion
of marginalized groups, including women, youth, and
people. with disabilities and indigenous peoples.

4. LED initiatives vary significantly depending on
local needs and conditions. These may include infrastruc-
ture development, research and innovation, vocational
training, attracting new investment, technical and finan-
cial services to new and existing businesses, favorable
procurement policies and marketing support.

5.LED is a long-term process aimed at developing
inclusive, sustainable communities.

Having studied different approaches, the authors
formed their own vision of local economic development —
a constant synergy of business community, government,
civil society and academia, which aims to improve the
quality of life and economic potential of a particular
community. Considering successful practices of local eco-
nomic development and a series of practical manuals
developed by PROMIS Project experts, the authors de-
termined that the main factors influencing local eco-
nomic development include [7; 14; 26]:

Demographic information:

= information on the demographic situation in the
community, which will be the basis: to compile the de-
mographic profile of the territorial community, to deter-
mine social needs and future trends in local economic
development;

= availability of various demographic information (on
the state of implementation of gender policy at the local
level, employment of local people, features of their ed-
ucation and characteristics of human resources, etc.) is
necessary for a more detailed understanding of the impact
of factors on local economic development;

= knowledge of the demographic characteristics of
the community will influence the determination of the
effectiveness of the implementation of local economic
development programs and projects.

Economic information:

= will give us the general characteristic of local econ-
omy (structure, features, its influence on environment);

= breaking down the information on the local economy
by sectorial sector can give an idea of the efficiency of
the local economy, how the sectors are interconnected,
which sectors are prospering and which are declining,
where there are opportunities for business development,
and the total value of local production chains;

= having information about the labor market will help
to develop a carefully thought-out profile of the work-
force, which will highlight the level of skills, shortages,
skills that are declining, and trends in local economic

Reshetilov

development. It can be used to identify labor market short-
ages, barriers to entry and employment and programs
for potential labor, as well as to identify industrial sec-
tors that can be helped and encouraged to locate in
the area. It can identify specific groups of unemployed
people, which will help suggest what LED actions are
needed.
= understanding the nature and scale of the informal
sector’s economy is fundamental to understanding how
the local economy actually works. It is important to know
how the informal sector supports and works with the
formal sector, as well as how to maintain and improve
the productive quality of this activity.
Information about a business-friendly environment:
=reveals to us the state of affairs of municipal bodies
in supporting or hindering the development of business
in the formal (including economic activities carried out
in the framework of state accounting and control and
reflected in official statistics) and informal sectors (eco-
nomic activity carried out outside the state accounting and
control, and therefore not reflected in official statistics);
= explains to us why the business projects were suc-
cessful or failed; the number and specialization of en-
terprises located in the area; the attitude of enterprises
to the activities of the municipality; existing business
environment infrastructure that supports the development
of small and medium-sized businesses and enterprises,
its role in supporting new business and business devel-
opment; description of labor relations in the area; re-
garding the existing small and medium business devel-
opment programs in the area; diversity of local norms
in local councils, which provide a simplified and accel-
erated procedure for the creation and state registration
of enterprises (reducing the time and cost of starting a
new business at the local level or establishing them at
a level no higher than in other communities);
= initiating a business-friendly study can help determine
the satisfaction of local businesses and their perspectives,
helping the municipality’s management to improve actions
and activities that affect the business-friendly environ-
ment.
Physical infrastructure:
= it will provide information on the state of transport,
telecommunications, gas, water, electricity and waste-
water treatment services. Such data can highlight cur-
rent and future infrastructure shortcomings and needs
and help prioritize infrastructure investment for local
economic development.
Regional, national and international information:
= studying information on regional, national and inter-
national economies helps to identify new markets and
opportunities for business development (ie increasing
exports, expanding remittance flows, diversifying industry
links, additional opportunities to promote tourism);
= understanding these economic links can also iden-
tify activities that need to be strengthened to embrace
value realized outside the local economy. This will increase
the amount of money circulating in the local economy, help
create jobs and grow businesses (for example, residents
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spend money in stores in other cities because they cannot
find produce locally);

= with information on existing economic zones and
existing economic ties between large cities and regions
of other countries, we will be able to design it to pro-
vide links between towns and secondary cities of other
countries in the context of local economic development.

The main goals of LED are to promote economic
prosperity and social well-being by creating a business-
friendly environment together with the integration of
vulnerable groups (individuals / families who are in dif-
ficult life circumstances and cannot overcome them on
their own, their needs for social services) into commu-
nities and promoting a dynamic and positive attitude of
the population to the development of their region [25].

The actors of local economic development include
‘government and government bodies (local, regional and
central) responsible for sectorial policies (industry, envi-
ronment, labor, public works, transport, etc.), representa-
tives of economic activity and public services (business,
banks, unions, etc.), educational institutions, public or-
ganizations, mass media, etc”

Development actors work at the local, district,
national, international and transnational (global) levels.
At each of these levels, they can be from the public (gov-
ernment) sector, the private (business) sector or from
civil society (ordinary citizens) [27].

It is common to call different groups of actors
stakeholders (stakeholders), and interactions between
them to call meetings with several stakeholders (stake-
holders). This poses enormous challenges for communi-
cation and consensus building.

A stakeholder is any individual, group, or orga-
nization that may influence or believe that a program
may be affected by the program [18].

A key aspect of local development management
is the effective management of stakeholders. This is an
important component for the successful implementation
of any project, program or activity.

Stakeholders can influence projects in a variety
of ways, both positively and negatively, and need to be
actively managed. Risk management and further risk re-
duction depends to some extent on the effective man-
agement of stakeholders.

The process of local economic development man-
agement includes: definition of strategic and tactical
goals, tasks of local development; collection, process-
ing and analysis of information from primary sources;
choice of forms, methods, levers, tools, measures, methods
of local development management; making managerial
decisions; development of a road map for clarification
of stages and updating of management decisions; con-
trol and monitoring of the implementation of manage-
ment decisions and their consequences.

Management technology, as a process of manage-
rial decision-making, can be presented as a consistent
set of actions of the subject, which are aimed at obtain-
ing the expected results in the process of local develop-
ment. Management decisions are made on the basis of
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collecting, processing and analyzing information from
primary sources, the quality of which depends on the
results of decisions. On the basis of the analysis of the
initial information the choice of forms, methods, levers,
tools, actions and receptions of management becomes.
Management decisions involve the development of an
action program and organization of the process of their
implementation.

The main actors in local development management
are local authorities, local governments and communities.
In the context of decentralization, other institutions, such
asregional and local development agencies,community
development resource centers, local government associ-
ations, local project bureaus, consultation centers, busi-
ness centers, play a key role in the community-based
approach to local development, associations and others.
Executive power in the region, districts and Kyiv is exer-
cised by local state administrations. The local state ad-
ministration is a local executive body and is part of the
system of executive bodies [2].

The experience of developed countries shows
that under the influence of changes in the world over
the past 50 years, there have been changes in the prac-
tice of local economic development planning, in partic-
ular changes in the methodology of local development
management [3]. Note that the process of managing
local economic development is carried out by central
authorities, local state executive bodies and local gov-
ernments. Decision-making procedures in local development
management depend on the task at hand. For example, the
procedures for developing, approving and implementing
local economic development programs include various
bodies responsible: executive bodies of village, locality,
city councils; standing commissions of village, locality,
city councils; Executive Committee; village, locality, city
councils; executive bodies of village, locality, city councils;
standing commissions of village, locality, city councils.

Local economic development was studied on the
example of Olshanske village council.

Olshanske village council was formed in accordance
with the Law of Ukraine “On Voluntary Association of
Territorial Communities” by the decision of the twelfth
session of the village council of the seventh convocation
of August 25, 2016 No. 1 “On Voluntary Association of
Territorial Communities”. The community included 13 lo-
calities: Olshanske, the village of Yasna Zorya and the
villages of Yasna Polyana, Shostakove, Trikhaty, Kovalivka,
Sapetnya, Ternuvate, Andriyivka, Novoadriyivka, Sukha
Balka, Korchyne and Novoyurivka.

Administrative center — town Olshanske [28]. The
territory of Olshanske village council is inseparable, its
boundaries are determined by the external boundaries
of the jurisdiction of the united territorial communities.
The minimum distance of localities to the administrative
center is 1 km, the maximum — 5 km. The area of access
to the potential administrative center is determined at a
distance of not more than 7 km. paved roads. The terri-
tory of Olshanske village council is 24658.9368 hectares,
namely: Olshanske village council — 1567.3789 hectares;
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Trikhatsky Starostinsky District No. 1 — 4138.1379 ha;
Shostakovsky Starostynsky District No. 2 — 6033.94 ha;
Kovalivsky Starostynsky District No. 3 — 6807.18 hect-
ares; Yasnaya Polyana Starostynsky District No. 4 —
6112.3 hectares [28]. On the territory of Olshanske village

council industrial development prevails for the most part,
but also the agro-industrial complex functions. The vast
majority of the population is employed in business. Infor-
mation on the demographic situation and the labor mar-
ket of Olshanske village council is concentrated in Table 1.

Table 1. Demographic situation and labor market of Olshanske village council, 2020

Name of the locality

Olshanske urban-type settlement
Trikhatsky Starostynsky District No. 1

Shostakovsky Starostynsky District No. 2

Kovalivsky Starostynsky District No. 3

Ui A W N

Yasnaya Polyana Starostynsky District No. 4
Total
Sourse: [28]

Significant economic potential of Mykolaiv district
and region is concentrated on the territory of Olshanske
territorial community. Local businesses play an import-
ant role in community life: job creation, cooperation in
building infrastructure, participation in important commu-
nity events. Among the largest enterprises are such as [28]:

1) Yugcement PRISC (former Olshanske cement plant)
Dyckerhoff Cement Ukraine cement production and sales

Number of households Number of inhabitants

2634 3958
370 1110
305 1105
685 2031
295 861
4289 9065

(Director Marco Cartouran);

2) PISC “Olshanske ATP-14865" transport services
(Director Sklyar Sergey Vadimovich);

3) Olshanske branch of PJSC Kyiv-Dniprovske MPPZT,
railway transport services; etc.

The area of agricultural land of Olshanske territorial
community is 18506.7413 ha, arable land 15231.7858 ha
(Table 2).

Table 2. Land structure of Olshanske territorial community

Land category Land area, ha

Agricultural land
Arable
Pastures
Perennial plantings
Afforestation

Ponds and reservoirs
Sourse: [28]

The area of personal farms is 1049.5492 hectares.
The number of personal farms — 1660, the number of
persons entitled to land share (share) — 1311 people.
The area of agricultural land designated for allotment
is 11765.1357 ha (arable land). Lands are leased to le-
gal entities — 8428.8690 ha (arable land). Number of
agricultural legal entities established on the territory
of the community — 4. Number of farms — 39, with
4295.8368 hectares of land. Limited liability companies —
11, they leased land — 5673.46 hectares [27].

Sources of formation of the revenue part of the
special fund of the city budget are determined in accordance
with Art. 69 (note 1) of the Budget Code of Ukraine (as
amended) [29]. According to the special fund of the local
budget, the figures for 2021 are UAH 851,474 thousand.

The main sources of filling the special fund are
the own revenues of budgetary institutions, the planned
amount for 2022 of which is 455,000 thousand UAH,
which is 53.4% in the structure of revenues of the special
fund of the city budget [26].

18506,7413
15231,7858
2423,5875
452,031
1960,5153
1102,94

The estimated amount of environmental tax reve-
nues is calculated taking into account the latest changes
in budget legislation, revenues of this tax for 2022 is
396,474 thousand UAH, which is 46.6% in the structure
of revenues of the special fund of the village budget.

Expenditures of the local budget for the imple-
mentation of local/regional programs in 2022 include
expenditures in the amount of UAH 3,303.084 thousand,
including:

= program of reforming and development of hous-
ing and communal services on the territory of Olshanske
village council (extended by the decision of 01/04/17
No. 11 until 2020 (until the adoption of new programs)
Decision No. 10 of 12/11/2020, on the program of Ol-
shanske village council and extended until 2023, which
extends to the territory of village councils that have
joined the Olshanske village council) — UAH 300,000 thou-
sand;

= the program of social and economic development of
Olshanske village council for 2017-2020 was extended
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by the decision from 02/24/17 No. 1 to 2020 (inclusive)
Decision No. 10 from 12/11/2020 and extended until
2023 until the adoption of new programs validity The
programs of the Olshanske settlement council extend also
in the territory of the village councils which have joined
the Olshanske settlement council) — 2 235,158 thou-
sand UAH;

= The program “Environmental Protection” for 2019-
2022 (Decision No. 1 of 04/18/2019, Decision No. 10 of
12./11/2020. Extended until 2023 until the adoption of
new programs (validity of subsequent settlement pro-
grams) — 396,474 thousand UAH,;

= The program of social and economic development
of Olshanske village council for 2017-2020 was extended
by the decision of 02/24/17 No. 1 until 2020 (inclusive)
Decision No. 10 of 12/11/2020 on the program of Olshan-
ske village council, extended until 2023 year, which ex-
tends to the territory of village councils that joined the Ol-
shanske village council) — 371,452 thousand UAH [10].

The study with the help of SWOT-analysis analyzed
the social, environmental and economic spheres of Ol-
shanske village council. SWOT-analysis of the social
sphere is given in table 3 [10].

As a result of the SWOT analysis, the following
conclusions can be drawn:

1) lack of investment in the community and the

Small and Medium Business Support Program;

2) there is a need to attract investors to implement
projects to create modern enterprises for processing
agricultural products, road infrastructure, green tourism,
etc.;

3) the dominant part of the working population is
unemployed or has left Ukraine;

4) long-term operation of roads without major/cur-
rent repairs complicates the full-fledged connection
between the settlements of territorial community (here-
inafter TC), has a negative impact on meeting the needs
of the population in goods and services.

Table 3. SWOT — analysis of the social sphere of Olshanske village council

Strengths: Weaknesses:

1. Existing infrastructure of administrative, educational, medical
services provided to the local community.

2.High level of development of the social and educational
network of institutions.

3. Cultural and historical heritage.

4. Improvement of settlements and recreation areas.

5. Developed network of water supply and lighting.

1. Development and improvement of the material base

of educational, medical and cultural institutions.

2. Development of tourist infrastructure in natural recreation
areas and near architectural and historical sites.

3. Improving the quality of medical care.

4. Development of out-of-school and sports institutions.

1. Provision of health care personnel.

2.Weak material base and level of energy saving in TC utilities
3. Insufficient arrangement of sports grounds.

4. Low level of security for citizens.

5. Insufficient legal and educational work among the population
of all ages.

6. Lack of effective communication between TC settlements

1. Outflow of young people in search of work.
2. Lack of opportunities for self-realization.
3. Deterioration of the criminogenic situation.

Sourse: [28]

Having investigated the sites of territorial com-
munities of Mykolaiv region, the authors also note that
no community has such a significant number of master
plans as in Olshanske village council — 8 [28].

The master plan is a long-term strategy that is de-
veloped and approved in the interests of the respective
territorial community, taking into account public and
private interests. In other words, the master plan is a com-
prehensive document that reflects the current state of
construction, infrastructure, restrictions, etc., but is also
aimed at local community development.

It should also be noted that Olshanske village
council ranks seventh [30] in the rating of institutional ca-
pacity and sustainable development of small and medi-
um-sized communities in Ukraine.

Local development Olshanske village council is
based on creative principles, in particular, in the village
of Trykhaty Olshanske territorial community on the banks
of the Southern Bug River is an international festival of
kites “Tryhutty International Kite Festival-2021" There
are no analogues to this show in Ukraine yet, that Mykolaiv
region is the center of this special sport. In addition to
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participants of the festival from Mykolaiv, Dnipropetrovsk,
Zaporizhia, Kherson, Luhansk and Odessa regions, there
are representatives from India, Germany, Turkey, Swit-
zerland, Poland, Brazil, Italy and the Netherlands. The
increase in the number of both domestic and foreign
representatives at the festival each year testifies to the
effective promotional activities of the Olshanske village
council. The festival is also held at a high international
level thanks to the coordinated cooperation of public
activists, in particular the NGO “Unity Force”, which op-
erates in Olshanske, local authorities and community
residents.

Having conducted a study of local development and
the results of SWOT-analysis of Olshanske territorial com-
munity, the authors identified its main problems [28]:

1. Lack of proper communication between local gov-
ernments and local businesses.

2. Difficulty for the community to provide appropriate
business proposals due to lack of qualified specialists,
lack of proper infrastructure, limited resources.

3. Problems of institutional support of local develop-
ment (institutions of local / regional development exist,



but their activities are not coordinated; they inefficiently
use available resources, formally cooperate with the com-
munity).

4. Lack of proper planning in the community (devel-
opment programs are mostly formal or ineffective, be-
cause they are developed without public and business
involvement; there is no monitoring of these programs),
including formalism in the preparation of planning doc-
uments, application of program-target method.

5. Providing information support to business (pro-
viding information about property and land that can be
used by business, potential investment objects in the
community, a list of current regulations, etc.).

6. Inability to effectively use the community’s own
resource potential to fill the budget and ensure commu-
nity capacity.

7.Low human resources in the field of LED and lack
of specialists in strategic planning.

8.Lack of integrated approaches to the implementa-
tion of local economic development strategy (ensuring
the implementation of regional and interregional local
economic development projects).

9. Lack of cooperation processes.

Cooperation can become an effective tool for local
economic development of Olshanske village council. The
possibility of cooperation of territorial communities is
provided by the Constitution of Ukraine, which states
that “territorial communities of villages, settlements
and cities may unite on a contractual basis objects of
communal property, as well as budget funds for joint
projects or for joint financing (maintenance) of commu-
nal enterprises, organizations and institutions, to create
appropriate bodies and services for this purpose” (Part 2
of Article 142) [31]. The main principles of cooperation
of territorial communities are defined by the Law of
Ukraine “On Cooperation of Territorial Communities”
(hereinafter the Law) of June 17,2014 [32].

Cooperation of territorial communities (hereinafter
cooperation) is considered as a relationship between two
or more territorial communities, carried out on a con-
tractual basis in the forms prescribed by law to ensure
socio-economic,cultural development of territories,improv-
ing the quality of services based on common interests
and goals. fulfillment by local self-government bodies
of the powers specified by law. The aim of such coop-
eration should be to improve the quality of services to
the population, the development of territories and the
well-being of communities on the basis of common in-
terests and goals. The mentioned Law envisages state
stimulation of cooperation by providing subventions, trans-
fer of objects of state property to communal ownership,
methodological, organizational and other support of the
activity of subjects of cooperation [21; 33].

Cooperation enables communities to jointly and
mutually beneficially address important issues of local
importance, to influence the development of territories
without uniting communities. Proposals for cooperation
can be made by village, settlement, city mayors, deputies

Reshetilov

of local councils, as well as members of the territorial
community as a local initiative [34; 19; 20].

Article 3 of the Law of Ukraine “On Cooperation of
Territorial Communities” stipulates that the subjects of
cooperation are territorial communities of villages, set-
tlements, cities, which cooperate through village, settle-
ment and city councils [32]. The list of subjects of coop-
eration is exhaustive and cannot be interpreted in detail.
This means that no one but the territorial communities
of villages, towns and cities can be the subjects of coop-
eration. Part 1 of Article 4 of the Law defines 5 forms in
which such cooperation can be developed [32].

Based on the study of successful practices of co-
operation between communities [28; 35; 23] and the
dialogue between Olshanske village council and Koblivka
rural territorial community, given the understanding of
both communities, the benefits of inter-municipal coop-
eration and community willingness to transparency and
long-term cooperation, we identified a potential cooper-
ation for Olshanske settlement.

The purpose of cooperation will be to provide in
the territory of Olshanske settlement council of the Niko-
laev area rendering of services in the field of town-plan-
ning and architecture according to requirements of the
current legislation and increase of efficiency of use of
means of local budgets.

In the course of the research the expediency of
cooperation is substantiated exercising the powers of
the executive committee of Olshanske village council
in the field of construction, urban planning and archi-
tecture and improving the efficiency of local budgets by
delegating the Department of housing and communal
services, landscaping, environmental protection, infra-
structure, urban planning, architecture and capital con-
struction of the Koblivka rural territorial community of
the Mykolaiv district of the Mykolaiv region with the
transfer of relevant resources to the following individual
tasks:

— providing urban planning conditions and restric-
tions for the design of construction sites, landscaping
in the manner prescribed by the Law of Ukraine “On
Regulation of Urban Development”in Olshanske village
council of Mykolaiv district of Mykolaiv region;

— granting to builders of passports of binding of
temporary constructions for carrying out business ac-
tivity in the settlements of Olshanske settlement council
of the Nikolaev area;

—granting in accordance with the current legislation
to customers of construction of the passport of building
of land plots in the territory of Olshanske settlement
council of the Mykolaiv area;

—issuance of initial data for design on the territory of
Olshanske village council;

— maintenance of the town-planning cadastre on the
territory of Olshanske settlement council,;

— control over observance of the legislation, the ap-
proved town-planning documentation at planning and
building of the territory;
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— approval of land management documents;

— exercise of other powers in the field of urban plan-
ning and architecture in accordance with the requirements
of current legislation.

Areas of cooperation: construction, urban planning
and architecture.

The form of cooperation is determined by as del-
egation of separate tasks of department of housing and
communal services, accomplishment, environmental
protection, infrastructure, town-planning, architecture and
capital construction of the Koblivka rural territorial com-
munity of the Mykolaiv region with transfer it of corre-
sponding resources.

The expected financial results from the coopera-
tion expected minimizing the amount of own financial
resources aimed at ensuring cooperation organized by
local communities. Other conditions of cooperation: recal-
culation of the subvention for reimbursement for ser-
vices rendered, department of housing and communal
services, landscaping, environmental protection, infrastruc-
ture, urban planning, architecture and capital construc-
tion of Koblivka rural territorial community of Mykolaiv
district of Mykolaiv region from the budget of Olshanske
village council according to the calculation.

CONCLUSIONS

After researching different approaches, was formed our
own vision of the concept of local economic develop-
ment. It is established that the main factors influencing
the local economic development of territorial communities,

of course, are demographic and economic information,
physical infrastructure and information about business-
friendly environment, regional, national and international
economy. With the help of SWOT-analysis, the local devel-
opment of Olshanske village council was studied and
relevant conclusions were made, in particular, that the
local development of Olshanske territorial community
is based on creative principles, which include holding
the international kite festival “Tryhutty International Kite
Festival-2021"

At the same time, given the presence of creative
approaches in local community development, the study
identified its main problems. It is argued that the use
of cooperation will be a promising tool for local eco-
nomic development of Olshanske village council. It is
proposed to conclude a cooperation agreement based
on the dialogue between Olshanske village council and
Koblivka village council, the main form of which will
be the delegation of certain tasks of the department of
housing and communal services, landscaping, environ-
mental protection, infrastructure, urban planning, ar-
chitecture and capital construction of Koblivka village
council with the transfer of relevant resources. The ef-
fectiveness of such cooperation will be to minimize the
amount of own financial resources aimed at ensuring
cooperation organized by local communities.

Further research in this area may focus on the
study of the impact of individual instruments of local
economic development, which will help local commu-
nities in their successful application.
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MicueBnit eKOHOMIYHMI PO3BUTOK TePUTOpPIaNIbHMX FrPoMap,

leopriii OnekcanapoBuy Peluetinos

MWKONaiBCbKMIM HALIOHANbHWIA arpapHuUiA YHiBepCUTeT
54008, Byn. leopria loHraase, 9, M. Mukonais, YkpaiHa

AHoTauigq. B pesynstati pedopM ageueHTpanisauii i MicLLEeBOro CaMoOBpPSAAYBAHHSA TepUTOpianbHi rpoMaam OTpMManu
Hinble pecypciB Ta NMOBHOBAXEHb PO3MOPALXKATMCS HUMM, Y LbOMY CEHCi MWUTAHHS MiCLEBOro po3BWUTKY CTaNo
ANS rpoMag, 0cobnmMBO akTyanbHMM. MeTa CTaTTi NONAra€e y BUBYEHHI NPOLLECIB MiCLLEBOr0 EKOHOMIYHOMO PO3BUTKY
OnbluaHCbKOI CinbCcbKoi paau. BinnosigHo o noctaBneHoi MeTu, bynn copMynboBaHi Ta BUPILLIEHi Taki 3aBAAHHS:
LOCNIANTU 3HAYEHHS NOHATTS «MiCLLeBUIM €KOHOMIYHWIA PO3BUTOKY | PaKTOPU BIIMBY; HA TEOPETUYHOMY PiBHI BUZHAYUTH
Ccyb6eKTM MiCLLEBOrO €KOHOMIYHOrO pPO3BUTKY i IXHE Micle B Mpoueci ynpaBfiHHS; NpoaHanisyBaTu colianbHO-
€KOHOMiYHMI po3BMTOK OnbLIAHCHKOI CiNbCbKOi pafM i BUSBUTUM OCHOBHI Mpobnemu ii MicLeBOro eKoOHOMIYHOro
PO3BUTKY; OOCNIAMTU MOXIMBICTb BMPOBaMKEHHS GopM cniBpobiTHMLTBA rpoMag OnblUaHCbKOI CiNbCbKOi pagMm.
[ins [OCArHEHHS MeTK y CTaTTi 3aCTOCOBYHOTHCS 3aranbHi i CNeuianbHi METOAM: MEeTOA, TEOPETUYHOTO Y3arafbHEHHS i
MOPIBHSHHS; repMeHeBTUYHWIA; NOPiBHANbHO-TpadiuHMIA; aHani3y i cuHTe3y. Y cTaTTi copMoBaHe BnacHe HayeHHs
KOHLLenL,ii MicLLeBOro eKOHOMI4YHOro pO3BUTKY. BCTaHOBMEHO, WO npoueaypa NPUAHATTA PillEHHS B YNpPaBAiHHI
MiCLEBMM pPO3BMTKOM 3aNeXMUTb Bif NoCTaBneHoi 3agadi. OxapakTepnsoBaHO MiCLEBUI eKOHOMIYHUIA pO3BUTOK
OnbLuaHcbKoi CinbCbKoi paau. B xoai AocnioKeHHs aBTOPU BU3HAUMK, LLIO MiCLLEBUI EKOHOMIYHMI PO3BUTOK CiNlbCbKOI paau
6a3yeTbCs Ha TBOPUYMX 3acapax. Y cTaTTi 06rpyHTOBAHO, O BUKOPUCTaHHS Koonepauii rpoMas 6yae nepcnekTMBHUM
iHCTPYMEHTOM MiCLEeBOro po3BUTKY. BcTaHoBneHO, Wwo Ang OnblUaHCbKOI CeNULLHOT paay NOTEHUIMHUM CyOEKTOM
cniBnpaui € Kobnescbka cinbcbka pagoto MukonaiBcbkoi obnacti. 3aBaaHHAM cniBnpaui 6yae 3abe3neveHHs HagaHHS
nocnyr y cdepi MictobyayBaHHS i apxiTekTypu Ha TepuTopii OnblIaHCbKOT CENULHOI pafm 3riLHO BUMOT YUHHOIO
3aKOHOAABCTBA i 30iNblleHHs eeKTUBHOCTI BUKOPUCTAHHS KOLUTIB MicLLeBMX 6I0aKeTiB

KniouoBi cnoBa: micuese camoBpaayBaHHS, Lini i GakTopu MiCLEBOro eKOHOMIYHOro pO3BWUTKY, OPraHu Baaum,
cniBnpaus rpoMagu, rpaHT, TBOpYa AiSNbHICTb
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Abstract. The article is devoted to the problems of digitalization of accounting in the agricultural sector of Ukraine
as the main element of modernization of business processes in the conditions of digitalization. Accordingly, the
issue of using modern accounting tools for agricultural enterprises, which largely depends on the implementation
of the scenario of digital development of rural areas of Ukraine, in particular, the development of digital infrastructure,
is gaining relevance.The purpose of the article is to investigate the current trends in the digitisation of the accounting
of agricultural enterprises and their impact on the management of business processes in today’s conditions. The
research uses the dialectical method of cognition and general scientific techniques and principles of complex
research, which include empirical, theoretical-cognitive and general logical methods, in particular: observation,
comparison,description, generalization; analysis, synthesis,analogy and abstraction; systematic approach; monographic;
comparative analysis. The article examines the benefits of using information technologies in the activities of enterprises
in the agrarian sector and identifies factors that slow down the process of its transformation. It was established
that the development of an agricultural enterprise based on the digitalization of management processes requires
a significant amount of time for implementation, which is associated with making significant investments in the
acquisition and support of technologies, as well as training employees in new professional skills. The innovations
of the modern information space that can be used in the business environment for the digital transformation of
business, in particular for the purpose of productive organization of accounting processes, are considered. The
generalized results and formulated conclusions can be applied in the practical activities of Ukrainian agricultural
enterprises in the context of the use of the formed information base of technologies, online services, specialized
applications for the digitalization of accounting processes, reporting, taxation, as well as the determination of
critical factors for slowing down the use of digital technologies, which will contribute to the overall transformation
business processes of economic entities of the agro-industrial complex

Keywords: digitalization, digital transformations, accounting, agricultural sphere, information technologies

INTRODUCTION

The modern development of agricultural production de-
pends on the modernization of business process manage-
ment, which slows down in the conditions of digitalization
due to the insufficient use of new modern information
technologies. Digitization of accounting processes is the
basis for the successful implementation of management
decisions of stakeholders, as a single information platform
is created for registration, accumulation, summarization
and storage of information, reporting, analysis,and control
of business processes of the enterprise.

Modernization, optimization and development of
an agricultural enterprise based on the digitization of
management processes require a significant amount of
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time for implementation, which is associated with mak-
ing significant investments in the acquisition and main-
tenance of technologies, as well as training employees
in new professional competencies.

Agricultural enterprises currently choose the pur-
chase of agricultural machinery and technologies for pro-
duction and its maintenance, energy carriers, agricultural
materials, labour costs and land rent as a priority direc-
tion of investment, as this will allow them to produce
more products and maximize economic benefits [1].
In particular, according to statistical data, in 2020, the
volume of capital investments in agricultural enter-
prises amounted to UAH 50,679.7 million, of which
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79-88.

79



80

Digitization of accounting in the management of business processes of enterprises of the agro-industrial...

about UAH 48.0 million was directed to software and
databases for economic activity. In comparison with the
total amount of capital investments in financing software
and databases in all branches of the economy of Ukraine,
this is 0.4%, while the industry invested 11.7% [1].

When introducing digital technologies into ac-
counting processes in the agricultural sector,a number
of other problems arise, in particular: at the micro level - the
reluctance of the owners themselves to carry out dig-
ital transformations of their own business; insufficient
funds for digitalization of accounting; accountants’ fear
of layoffs and unwillingness to gain additional knowl-
edge; at the macro level - provision of rural areas with
access to high-speed Internet and digitalization of the
agricultural sector in general. Therefore, the productive
integration of digital technologies in the development
of the Ukrainian agricultural sector is impossible without
state and public support.

The work of many Ukrainian scientists was devoted
to the issue of accounting transformation in the agrarian
sphere of production, in particular, the following were
studied: the impact of digital transformations on the
functioning of agricultural enterprises; problems of in-
novative development of agribusiness; applied aspects
of digitization of accounting in Ukraine and others.

In their work, researchers L.Vodyanka and T. Yurij
revealed the modern significance of digitization and digi-
tal platforms, which is progressive for the economic de-
velopment of economic entities in the agrarian sector
of the economy. As a result of research, the authors of-
fered a model of a digital platform for the agricultural
sector, the implementation of which will significantly
speed up the process of digital transformation of agri-
cultural production on domestic and global markets [2].

A group of researchers M. Demchyshak, O. Radux
and V. Gryb believe that during the years 2014-2019, the
agrarian sector in the post-crisis period ensured the in-
flow of currency,and employment in rural areas and the
restoration of economic growth in Ukraine. The authors
claim that the agricultural sector in Ukraine has estab-
lished prerequisites for further qualitative transforma-
tions and the application of innovations and modern-
ization. Justifying the opinion, the researchers believe
that digitalization contributes to the emergence of new
industries and developed innovative entrepreneurship
in the agricultural sector [3].

When studying the use of modern information
technologies in the agro-industrial complex, O. Zelinska
and S. Suxoczka proved that the use of information
technologies increases labour productivity, taking into
account that many tasks are solved. In turn, the use of
artificial intelligence will make it possible to signifi-
cantly improve the information support system of the
agro-industrial complex, which will be accompanied by
an increase in the competitiveness of Ukrainian agri-
cultural production [4].

When studying the issue of accounting in the
conditions of the digital economy, scientists deter-
mined that despite the dynamic development of digital
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technologies in the economy, including the growth of
trade volumes via the Internet, their segmentation is
evident. It was also found that a holistic scientific ap-
proach to the digitalization of accounting and taxation
has not been formed. The researchers noted the current
trends that should be developed by scientists and prac-
titioners [5].

Modern technologies in the process of digital
transformation of agricultural enterprises are key in
M. Rudenko research. In his work, the author notes that
the main obstacles that prevent technological innova-
tions from entering agro-industrial enterprises are a lack
of understanding of the values of technology and a lack
of desire to change. The author claims that the expedi-
ency of using digitization technologies in each individual
enterprise of the agrarian sector is the survival of com-
modity producers in modern conditions of conducting
agrarian business [6].

So, the issue of the transformation of account-
ing of the agricultural sector in Ukraine is quite widely
represented in scientific circles. However, scientific ex-
plorations of digitalization of accounting must be con-
tinued in order to support the modernization and de-
velopment of the agrarian sector of the economy. Thus,
the paper formulates the advantages of digitization of
accounting processes for agribusiness, summarizes the
proposals of the IT industry for the accounting of Ukrainian
enterprises in the agrarian sector, represented by both
ready-made smart technologies and project products,
and also reveals the content and areas of application of
modern accounting tools with an emphasis on the prob-
lems of the accountant’s professional activity and the
science of accounting.

The purpose of the article is to study the trends of
digitalization of the agricultural sector of the economy,
in particular, the possibilities of the latest digital ac-
counting technologies in the management of business
processes.

MATERIALS AND METHODS

Inthe research process,the dialectical method of cognition
and general scientific methods and principles of com-
plex research, which include empirical, theoretical-cog-
nitive and general logical methods, were used. Thus, the
authors used the following methodological tools: ob-
servation,comparison,description,and generalizationin
the study of the essence and features of digital account-
ing; analysis, synthesis, analogy and abstraction to reveal
the trends of digitalization of accounting in the manage-
ment of business processes of the agrarian sector, as
well as the transformation of the social and economic
environment in the conditions of the digitalization of the
information space of Ukraine; a systematic approach to
identifying methodological problems that arise during
the implementation of digital technologies in the account-
ing process of agrarian enterprises and their impact on
the management of business processes; monographic to
clarify the essence of the relevant categories; compara-
tive analysis to study the features of technologies used



for digitization of accounting; other methods in the field
of economic research.

In order to interpret the results, the following
stages of the research process were carried out:

— exploratory research, which included the search
and selection of problematic aspects of digitalization
of the agricultural sector of the economy in general,
as well as accounting processes in particular; study of
regulatory and legal support, already published scien-
tific works, publications of specialists in the field of ac-
counting and the IT industry, in order to clarify the cur-
rent state of proposals and the practical use of digital
technologies in the implementation of business pro-
cesses of agricultural enterprises; existing theories of
Ukrainian and foreign practice of digital transformation
of accounting were identified, which became useful in
finding answers to the questions of this study;

— research design, on which the action plan was built,
in particular: a set of scientific research methods was
selected, including empirical, theoretical-cognitive and
general logical methods, in particular,a combination of
case studies and action research; the strategy of form-
ing a sample was formed, which involved the study of
the problem of the availability of IT products that have an
industry focus and are offered for use in the agar sector;

— conducting a study, which consisted of the pilot
testing to identify potential problems in conducting a
study of the Ukrainian market of IT products for account-
ing; data collection, their analysis and interpretation
regarding regulatory support, the practice of using dig-
ital technologies in the accounting of agricultural en-
terprises, the presence of digital literacy of accounting
personnel, the creation of digital infrastructure at the
state level with an emphasis on rural areas, for the pur-
pose of formulating a conclusion, as well as preparing
a scientific article.

The information base for the study was: legisla-
tive and normative acts regulating digitalization pro-
cesses in Ukraine, as well as accounting and taxation
of economic activities of enterprises, in particular:
Decree of the President of Ukraine dated 05/15/2017
No. 133/2017 “On the Decision of the National Security
and Defense Council of Ukraine”dated April 28,2017 “On
the Application of Personal Special Economic and Other
Restrictive Measures (Sanctions)”; Law of Ukraine dated
December 2, 2010 No. 2755-VI “Tax Code of Ukraine”;
Law of Ukraine dated July 16,1999, No. 996-XIV “On Ac-
counting and Financial Reporting in Ukraine”; theoret-
ical and methodological developments of Ukrainian and
foreign scientists; statistical and analytical materials of
the State Statistics Committee of Ukraine and the Ministry
of Agrarian Policy and Food of Ukraine.

The work used data from publications of official
websites of software developers and online accounting
and reporting services (InfoTAX, iFin, Fairo, Taxer, Repor-
tax, BookKeeper, Dilovod, Master: Accounting, Litachok,
others), as well as Ukrainian information agencies (In-
formation Agency ‘AgroNews.ua”, “Economic Truth” Project,
‘Agravery” Agrarian Information Agency, DOU: Community
of Programmers).
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RESULTS AND DISCUSSION

The agrarian sphere in economic development

The agrarian sphere of Ukraine plays a leading role in
the development of the world economy, which requires
the intensification of the general production of agricul-
tural products and the maximum creation of modern
working and living conditions for the rural population.
The food security of the world depends on the export
of agricultural products because Ukraine supplies 10%
of the annual consumption of wheat for 15 countries of
the world and is a granary for almost 400 million peo-
ple [7; 8]. Agricultural products traditionally occupy the
first place in Ukrainian exports, in particular, the main
share is made up of grain and oil crops, which were
exported for 18.6 billion dollars in 2021 [7; 8].

Due to the constant dynamics of the development
of global markets, as well as changes occurring in their
structure, agrarian business, including in Ukraine, is con-
stantly affected. Also, the demand for food in the world
is constantly growing, taking into account the challenges
in recent years that affect the decrease in the produc-
tion of agricultural products in the world. Thus, the 2019
outbreak of the novel coronavirus disease (COVID-19)
became a public health emergency of international im-
portance. And the destruction in Ukraine caused by the
Russian aggressor since February 2022 has already af-
fected about 25% of the world trade in grain, in particular,
wheat and sunflower oil. However, despite the critical
economic conditions in Ukraine, in January-April 2022,
agro-food products were exported for 7.420 billion dol-
lars, which is 3% higher than in January-April 2021 [7].
At present, 90% of agricultural producers have started
working in the liberated territories of Ukraine, namely
Chernihiv, Sumy, and Kyiv regions, about 50% are near
the battle lines, and more than 95% are working in the
rest of the free territory of Ukraine [7].

Digitization of business processes of agricultural
enterprises

In such crisis times, the state and enterprises face the
task of ensuring the operation of all industries in order to
preserve the economic stability of Ukraine. At the same
time, there is an urgent need to create the safest con-
ditions for the life and health of employees during the
performance of their duties, movement in the territory
of settlements, etc. Therefore, the maximum provision
of digitalization of economic processes makes it pos-
sible, where possible, to combine work in a safe place
and on the employer’s territory, in general, to continue
working to support the country’s economy, including in
the agricultural sector.

Agriculture as an industry has a number of spe-
cific opportunities, in each of which you can find your
own application of digital technologies [2; 3]:

— the sphere of life of living organisms, plants and
animals, in which the breakthrough of technological ma-
chines, geo-information systems and equipment took
place, can be widely used to control and manage agri-
culture and minimize human errors;
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— reducing the labour intensity of production pro-
cesses for the employee with the help of digital tech-
nologies;

— the possibility of controlling and covering large
territories with IT technologies;

— application of new promising digital technologies
in the process of collection, processing, production and
sale of various agricultural crops.

However, there is a tendency to increase the de-
pendence of agrarian businesses on various types of
information, the speed of obtaining it, the possibility
of conducting an operational analysis of its own activ-
ity indicators and an overview of the agrarian market.
Agricultural enterprises are increasingly implementing
digital technologies for the digitalization of accounting
and its management segment.

In the work of R. Bruxanskyj and I. Spilnyk, the
description of digital accounting or, as the authors syn-
onymize it, electronic accounting, consists of the pre-
sentation of accounting information in a digital format,
which is then processed and transmitted electronically [9].

Since every year more and more developments
for digital accounting are released, it is necessary to sys-
tematically update the skills of accounting personnel
through various formal and informal measures, in par-
ticular: obtaining professional and/or higher education,
professional development, participation in professional
seminars, taking courses; self-education, participation in
professional associations, communication with specialist
colleagues, etc.

Currently, the digitalization of accounting processes
allows employees of the accounting service to perform
functional tasks as quickly and with the least errors as
possible, to effectively interpret and prepare financial
statements, which allows owners to more effectively
manage the business processes of the enterprise and
achieve the defined strategic goals.

Online accounting implements a full cycle of nec-
essary operations for working with suppliers and con-
tractors, operational accounting of purchased goods and
services, calculations for employee payments, electronic
tax administration, pricing and control over calculations,
use of cloud computing in the accounting process, and
more.

To the main technologies that are currently ac-
tively used in the business environment for the digital
transformation of business, in particular, for the purpose
of productive organization of accounting processes, re-
searchers include the following [10-12]:

— BigData - for use in calculations in order to increase
efficiency, accuracy and speed when processing extremely
large data sets;

— Blockchain - for data systematization and effective
control;

— Internet of Things — a complex process of informa-
tion analysis and operational decision-making to support
important business processes;

— Microsoft product - “Microsoft Office 365" - a sin-
gle economic system of services and programs that are
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integrated with each other and provide a single platform
for the work of all employees;

— RTA - for performing accounting operations in re-
al-time;

—EDI - for free and fast exchange of electronic data;

— XBRL - extended language of financial, manage-
ment, and tax reporting of various business areas;

— cloud technologies - for distributed data process-
ing, in which computer resources and capacities are pro-
vided to the user as an Internet service;

— RPA and Al - for the use of software robots and
artificial intelligence to automate mostly standardized
operations, in particular, related to the collection and
processing of primary data, preparation of financial state-
ments, etc.

Big Data provides tangible advantages for the
digital transformation of business processes. The tech-
nology is intended for the organization and structuring
of large volumes of information, database management
and “Business Intelligence” decision-making, although
it was not created directly for accounting. Big Data per-
forms three main operations: processing data with a larger
volume; the processing of data that is constantly arriving
with an ever-increasing volume; the ability to work with
various types of data [12].

Researchers propose to adapt the capabilities of
Big Data to the field of accounting, taking into account
the following features of this technology [11]:

— horizontal scalability - as the differentiation and
detailing of data on accounting objects lead to an increase
in the number of computing nodes on which these data
are distributed;

— fault tolerance - due to the fact that the number of
computing nodes in the information system is incompa-
rably limited, therefore, in the event of computer equip-
ment failure, it is necessary to implement preventive
measures;

— data locality - accounting data is distributed
among numerous computing nodes, while physically
located on one server, and processing takes place on
another [11].

Blockchain (Blockchain or Block Chain translated
from English - a chain of blocks) is a sequential chain
of blocks with information that are stored on different
computers and are connected to each other. Many com-
panies are studying the possibilities of applying block-
chain technologies everywhere - from accounting, auditing,
finance and production [12]. So, blockchain technology
involves the creation of a register or account book of
events in a digital environment. This technology provides
protection of information recorded for the first time from
corrections or destruction since each new operation is
confirmed by the history of previous records. Such a high
level of protection allows you to have a business data-
base that is protected from unauthorized destruction of
records or falsification and therefore is an effective pre-
requisite for obtaining timely and unbiased information
by managers [11]. The Internet of Things technology is
effective in the organization of primary accounting, which



is a rather labour-intensive part of production. The tech-
nology makes it possible not to use the traditional ap-
proach to the preparation and transmission of primary
documents due to the automatic formation of a database
on production processes, the state of equipment, etc.
For this, the main nodes, mechanisms of machines and
machines are equipped with special sensors, executive
and control devices and processors, which will collect
analytical data directly during the production process.
Therefore, the necessary database for accounting needs is
formed automatically after the processes of processing
information and placing it in the accounting system [9; 11].

Incidentally, we note that for accounting needs,
the use of technology such as Blockchain will allow re-
ducing product losses by 30 million tons; The Internet
of Things, which can be used to monitor supply chains,
is 35 million tons [13].

One of the well-known and widely used corporate
tools that can replace most of the third-party programs
accompanying the business processes of the enterprise
is the Microsoft product - “Microsoft Office 365" In the
modern program, along with the usual Word, Excel, Pow-
erPoint and other tools for the work of accounting de-
partments of private users, corporations and businesses,
there are conditions for working with documents, com-
puting devices, planners and calendars, a service for
data exchange, the ability to organize and hold video
conferences [14].

Digitization as a vector of accounting

The decision of the National Security and Defense Council
of Ukraine dated April 28,2017 “On the Application of
Personal Special Economic and Other Restrictive Mea-
sures (sanctions)”, which was put into effect by the De-
cree of the President of Ukraine dated May 15, became
a significant impetus in the development of software
products for the digitization of accounting in Ukraine
2017 No.133/2017 [15].

Currently, the services offered on the market of
special technologies for the digitization of accounting
are services that to one degree or another solve the prob-
lems of Ukrainian enterprises, in particular: InfoTAX, iFin,
Fairo, Taxer, Reportax, BookKeeper, Dilovod, Master: Ac-
counting, Litachok, others [16-18]. So, in order to obtain
information about the state of settlements with the
budget, registration and accounting data, the results of
document processing, the occurrence of tax debt, the
terms of reporting and payment of taxes, it is possible
with the help of the InfoTAX chatbot offered by the State
Tax Service of Ukraine [16]. In parallel with the launch
of chatbots, the Ukrainian company iFin offers the func-
tioning of electronic, legally significant document flow
with controlling bodies and submission of reports in
electronic format for various fields of activity [19].

The Fairo tax application for individual entrepre-
neurs also allows users to create and send tax reports
and reports on the amounts of the accrued income of
insured persons, the amounts of the accrued single
contribution, as well as automate accounting processes,
and it is additionally suggested to use banking [17].
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The Taxer service provides the following oppor-
tunities for entrepreneurs, both for free and with paid
packages: creation and sending of electronic reports;
online tax payment; interactive calendar with current
tax events for the entrepreneur; online accounting; use
of information of the current knowledge base; consul-
tations of professional lawyers and accountants [20].

With the help of the Reportax telegram bot service,
it is possible to calculate and pay taxes, as well as sub-
mit reports to the relevant state structures, the function
of reminding entrepreneurs about the deadlines for sub-
mitting reports and tax payments is fixed [16].

Another representative that provides the possibil-
ities of modern online accounting for agribusiness in
Ukraine is the BookKeeper service, which has created
conditions for keeping records of activities, compiling
and submitting reports by enterprises and individuals,
entrepreneurs of all taxation systems, as well as non-
profit organizations using any device [ 18].

It should be noted that most of the mentioned
services operate with the advantage of submission of
reports by users who are taxpayers in electronic form,
which not only saves time and labour resources but
also fully complies with the norms of the Tax Code of
Ukraine, which provides for the submission of reports in
electronic form [21]. Of course, the digital technologies
used by the developers make it possible to constantly
update the software in accordance with the current
changes in tax legislation, to perform arithmetical con-
trol of tax reporting indicators, automatically archive
electronic copies of reports and other documents, and
most importantly, they are able to protect information
from unauthorized viewing and interference [22].

In more detail, we will pay attention to digital
solutions Dilovod, MASTER: Accounting, Litachok [23-25],
which can be used to digitalize the accounting of agri-
cultural producers, as these products take into account the
peculiarities of management in the agricultural sector.

In 2014, the Ukrainian online accounting and re-
porting service Dilovod began to implement software
that allows you to optimize the accounting process and
carry out timely control over all business processes [23].
So, among the proposed software products, which are
equipped with full functionality for the organization of
accounting of natural persons, entrepreneurs and le-
gal entities, there are solutions for enterprises in the
agro-industrial sphere, in particular: crop production,
harvest production, animal husbandry. The program al-
lows you to automate and control: time-consuming pro-
cesses of accounting, management and tax accounting;
compilation of electronic reporting; calculation, main-
tenance and payment of wages; production accounting;
management of labour resources; supply process man-
agement and others. The Dilovod program provides two
interfaces, for an entrepreneur and an accountant, and
the work of several users at the same time is ensured. It
is convenient that the program is used online as a ser-
vice and there is no need to buy configurations, licenses,
and rent or purchase a server. It is also important that
all segments of the program are updated in accordance
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with changes in the legislation of Ukraine, in particular,
the terms of reporting, forms of reports, and primary
documents are updated [23]. The first software product
from the MASTER line - the software product MASTER:
Accounting for small and medium-sized businesses were
presented to the Ukrainian market in September 2017.
MasterBukh offers the MASTER: Agro software product
for comprehensive accounting to agricultural enterprises
on the Ukrainian market, which can be available in the
cloud and stationary solutions [24].

The accounting program provides accounting and
tax accounting, accounting of salaries and personnel,
specialized accounting of crop production, animal hus-
bandry, transport and land lease [24].

In order to expand the functional boundaries of
the MASTER: Agro software product, applications are
provided [24]:

— MASTER: TEP (technological and economic indica-
tors) allows you to plan the production load of sowing
areas for the next year according to the specified pa-
rameters with the possibility of creating several planning
scenarios;

— MASTER: The flow is designed for the operational
management of quantitative and qualitative accounting
of grain on the flow;

— MASTER: Agronomy is designed to record the work
of an agronomist in the system and to account for the
actual costs of fieldwork, accounting for work performed
in the field;

— MASTER: The operative warehouse is designed
for keeping quantitative records of goods and material
values, in which each storekeeper has the opportunity
to display the arrival and departure of material values,
compare their balances, and print orders without using
accounting data.

— MASTER: The elevator is designed for keeping
quantitative and qualitative records of the grain elevator
and for keeping contractual and contractual records at
the elevator.

The special Ukrainian software designed for the
accountant’s work on smartphones, tablets or other mo-
bile devices is the “Airplane” mobile application. The de-
velopers of the Mykolaiv National Agrarian University,
led by Yu. Volosyuk, provided a significant amount of
useful reference and application information for users,
which is designed to facilitate users’ access to the nec-
essary information, which will always be relevant due
to its constant updating by editors [25]. So, the practical
functionality of the application includes a chart of ac-
counts; a catalogue of accounting transactions; balance
calculation; calculators for calculating value-added tax,
personal income tax, income tax, real estate tax, wages,
vacation, sick leave, depreciation; catalogue of regula-
tory documents [25].

Robotic process automation (RPA) is becoming
increasingly important in the digitization of accounting
processes. The essence of RPA is to use a software robot
that is configured to run and control other software. At
the same time, studying the features of RPA as software
that is programmed to perform basic repetitive tasks
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in all applications, researchers point out that ensuring
the technical capabilities of the user is only part of the
RPA implementation process [26]. It is necessary to stan-
dardize and optimize business processes and to create
tools such as a scorecard for ranking tasks. It will also
be advisable, when including a software bot in certain
processes, structured, repetitive, based on rules and
with digital inputs, to change the structure of units
and the responsibilities of executors in order to avoid
duplication of functions and to adjust internal control
procedures [26].

The implementation of RPA in the business pro-
cesses of the enterprise will definitely change the work
of accounting employees, which is confirmed by re-
search results [27]. The authors distinguish five roles of
accounting employees in the digital transformation of
accounting, in particular: identifier, explainer, instructor,
supporter, and analyzer of the organization’s automa-
tion initiatives. Undoubtedly, in order to be competitive
in the conditions of digital transformations of business
processes of an agricultural enterprise, an accountant
needs to acquire new special technical skills [27]. There-
fore, an agrarian business that transforms the account-
ing process with the help of digital technologies will
undoubtedly minimize the cost of accountants’ work-
ing time, accelerate the implementation of accounting
functions, have an improved document flow process, a
lower level of errors, better quality of reports, which will
save financial resources and meet the needs of internal
and external stakeholders in information.

We can assert that thanks to the initiatives and
with the support of the state regarding the digitization
of economic processes in Ukraine, Ukrainian business,
in particular agrarian, receives greater competitive ad-
vantages, increases profits, has the opportunity to re-
ceive investments and pay more taxes, and thus make
its contribution to the socio-economic development of
the country [28].

As early as 2020, the Project of Conceptual Foun-
dations “Digital Agenda of Ukraine - 2020” set out goals
designed to lay the foundation for the transformation
of sectors of the Ukrainian economy into competitive
and efficient ones due to the formation of a “digital”
economy, “digitalization” of business and industry [29].

For the agricultural sector, the technology “Digi-
tal” agriculture (e-farming) was provided, which is a new
management strategy in agronomy, the fundamental
foundations of which are the use of not only “digital”
technologies by agricultural enterprises, but also new
technical means [29]. The developers of the project pro-
posed to use in combination: management and executive
mechanisms; geo-information systems, global position-
ing, and on-board computers that differentiate methods
of cultivation, application rates of fertilizers, chemical
meliorates and plant protection agents.According to the
given data, such measures will contribute to the economic
efficiency of production, increase the yield from 1 ha of
land, provide soil protection, reduce crop losses in the
fields, and make work in the agricultural sector safe and
attractive [29].



Taking into account the fact that according to the
level of use of agrochemicals, Ukrainian agricultural
production is set aside for 30-40 years due to careless
use of soils, the concentration of inefficient production
of only cheap raw materials, etc., the introduction of the
technology of “Digital” agriculture should have a pos-
itive effect on the structural and technological refor-
matting of the agricultural sector and will contribute to
the social economic revival of rural areas. An important
factor for revitalizing the economy of Ukraine is the
“Digitalization” of the socio-economic sphere, which in-
volves the modernization of the “Electronic Payments
and Settlements” system, the purpose of which is to fa-
cilitate the commercial cooperation of the stakeholders
of the economy, as well as to combat the “shadow” circu-
lation of funds [29]. The section “Electronic commerce,
cross-border e-commerce”, set out in the project of the
Conceptual Principles “Digital Agenda of Ukraine -
20207[29], highlights the changes regarding accounting in
the conditions of digital transformation, which provide
for amendments to the Law of Ukraine “On Accounting
and financial reporting” [30]. Thus, primary documents
are the confirmation of business transactions and the
basis of their display in accounting, then at the legis-
lative level, it is necessary to recognize electronic doc-
uments and notifications made by primary accounting
documents [19].

Also, for Ukrainian agrarian business, the Ministry
of Agrarian Policy and Food of Ukraine plans to imple-
ment a digital transformation, which will allow the use
of digital solutions not only in the management of land
resources but also in the management of agricultural
producers in general [31].

At the first level, the organization of relations
between the state and participants of the agrarian sec-
tor, who are the main stakeholders of the process, is
foreseen. Thus, all relations and services that will arise
between agricultural enterprises and the state will have
the opportunity to take place on the basis of a digital
omnichannel platform. At the second level, the digital
transformation of agricultural enterprises will already
be carried out directly. It is assumed that such an initia-
tive will be effective in the introduction and systematic
updating of information and technological support for
the collection of information about the big data industry,
the spread of data-driven decision-making methodolo-
gies, and the involvement of united territorial commu-
nities in the process of digital development of territo-
ries [31].

Currently, the All-Ukrainian project “Vkursi Zemli
Ukraine - Digitization of the Land Bank of Ukraine” has
been launched in Ukraine as part of the system of dig-
ital transformation in the field of land use. The service
will serve to obtain information about land plots, their
owners and tenants, and lease terms on the territory
of Ukraine. Also, the online platform “Vkursi Zemli” will
help representatives of agrarian businesses effectively
manage their land resources, as well as promote the
attraction of financial resources by popularizing their
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business reputation in front of service and financial
companies [32]. Digital developments minimize labour
and time costs for accounting operations. Thanks to the
latest software, the use of land resources is becoming
more and more efficient, because with the increase in
the area of cultivation, the volume of produced prod-
ucts and their sale on both domestic and international
markets increases. Thus, using the possibilities of precision
agriculture will allow to reduce the producer’s costs by
100 billion dollars, reduce water consumption by 180 bil-
lion m3,and at the same time increase the production of
agricultural products by 300 million tons [13].

In the process of research, scientists conclude that
objectively digital accounting ensures the systematic
implementation of accounting functions, as a rule, it
is the implementation of standardized operations (col-
lection and processing of primary data, preparation of
various types of reports, data analysis, etc.), as quickly
as the technical capabilities of the enterprise allow and
accountants’ awareness of accounting tools using com-
puter equipment and digital technologies, specialized
Internet resources, international and Ukrainian regula-
tory materials, web links, accounting software and ap-
plications [33].

In general, in order to determine the needs of
farmers for sowing, the Ministry of Agrarian Policy and
Food launched access to the resources necessary for
the sowing campaign, created an agricultural platform
for collecting the actual needs of farmers for sowing in
real-time, and an online platform for improving the lo-
gistics routes of farmers in conditions of martial law [34].

The main problems of the widespread implemen-
tation of digital accounting by agricultural enterprises,
along with limited financial resources and lack of famil-
jarity of accountants with modern accounting technol-
ogies, include the problems of information provision
outlined by a group of researchers in scientific work, in
particular: “insufficient level of information flows for all
key users; the use of paper technologies in the collection,
processing and analysis of information; lack of statistical
indicators at the sectoral, regional and state levels” [35].

It is worth noting that the qualitative transforma-
tion of the management component of enterprises of
the agro-industrial complex due to the organization of
digital accounting depends, first of all, on the solution
of the main tasks of the complex normative-legal and
organizational approaches to the sphere of “digitaliza-
tion” of the economic sectors, which consists in the joint
efforts of the authorities, the public and business [28;
29; 36]:

— to increase the efficiency of management in the
agro-industrial complex through the introduction of
end-to-end digital technologies;

— to create technologies for obtaining, checking,
structuring, synthesizing and analyzing reliable and
up-to-date data on the state of the agro-industrial
complex, necessary for making reasonable and timely
management decisions;

— to create technologies and services that facilitate
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the access of agro-industrial enterprises to credit and
insurance products;

—to implement the principles of a unified system of
identification and authentication, maintaining a digital
profile of enterprises of the agro-industrial complex;

— to increase the effectiveness of state support
measures by reducing costs and time in providing this
support;

— to encourage the implementation of digital tech-
nologies in the production processes of agricultural en-
terprises, including through state support;

—to increase the effectiveness of the inter-economic
interaction of enterprises of the agro-industrial complex
with the state.

The fundamental transformation of the agrarian
sector continues to gradually grow and contributes to
the effective functioning of Ukrainian agrarian business,
the modernization of the infrastructure of rural areas in
general, and therefore is an effective tool in ensuring
the socio-economic effect for the development and sta-
bility of the life of the rural community.

CONCLUSIONS
The introduction of digitization of accounting determines
the harmonious use of technologies,accounting programs,
applications and other business tools, which allows en-
suring the recording of business transactions, changes in
business processes, prompt response to deviations,as well
as the implementation of the unhindered exchange of in-
formation in real-time, its updating and synchronization
In the current economic conditions during the martial law

in Ukraine, the digitization of business processes, including
the accounting component, becomes an effective form
of work organization, enabling safe conditions for em-
ployees as much as possible, contributes to the further
functioning of agricultural enterprises, which solves the
problem of employment of the population, preservation
of economic stability countries.

The effectiveness of the digitalization of accounting
processes in the activities of agro-industrial enterprises
depends on the amount of technology financing, the
qualifications and competence of accounting employees,
as well as digital transformations of rural areas, in partic-
ular, ensuring unhindered access to high-speed Internet.

The methodology and organization of the digiti-
zation of accounting processes in the enterprises of the
agro-industrial complex, where the practice of using infor-
mation technologies is not active, and the issue of choos-
ing online services is difficult due to the limited number
of software products in the Ukrainian IT market that take
into account the sectoral features of business processes,
require further scientific research. agricultural sector.
A thorough study of the above-mentioned aspects will
allow solving the problems of digitalization of accounting
in the management of business processes of enterprises
of the agro-industrial complex and will contribute to the
effective use of their financial resources, the improvement
of technologies for obtaining, storing and transmitting
analytical information to stakeholders, the methodology
of systematization of information, increasing the compe-
tence of accounting employees and increasing the prestige
of the accounting profession.
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LudpoBsizauia o6niky B ynpaBniHHi 6i3Hec-npouecamMm
nNiANPUEMCTB arponpoMUCTIOBOro KOMMJeKCy

Harana BonogumupisHa lMNotpusaesa, Jlinia AHatoniiBHa KosaueHko,
IpuHa IBaHiBHa Hepb6aiino, IpuHa BacunisHa Hectepuyk

MMKONAiBCbKMIM HALLIOHANbHMIA arpapHuUiA YHiBepcuTeT
54008, Byn. leopris loHraase, 9, M. Mukonais, YkpaiHa

AHortauis. CtaTTio NpucesyeHo npobnemam LmbpoBisauii byxrantepcbkoro 061iky B arpapHoMy cekTopi YKkpaiHu ak
OCHOBHOTO efleMeHTa MOAepHi3alii 6i3Hec-npoLeciB B yMOBax AifkuTanizauii. BinnosiaHo HabyBatoTb akTyasbHOCTI
NMUTaHHA BUKOPUCTAHHA Cy4aCHOro iHCTpyMeHTapito Byxrantepcbkoro o6iky arpapHuX NiAnpUEMCTB, WO B Hinbluiii
Mipi 3anexuTb Bif peanizauii cueHapito uMdpPOBOro po3BUTKY CiNlbCbKMX TEPUTOPIN YKpaiHW, 30KpeMa pO3BUTKY
undpoBoi iHDpacTpykTypu. MeTa CTaTTi — AOCNIANTM CydacHi TeHAeHLiT uMdpoBisaLii 06niky NigNpuMEMCTB arpapHoi
rany3iTaix BNAMB HA yNpaBiHHA 6i3HeC-NpoLecaMmn B yMOBaX CbOrOAEHHS.Y OCN I AXKEHHI BUKOPUCTAHO AiaNleKTUYHUIA
METOZ, Ni3HAHHA Ta 3ara/ibHOHAYKOBi MPUMOMM | MPUHLMNM KOMMNEKCHUX AOCHIAKEHD, SKi BKIOYAKOTb eMNIPUYHI,
TEOPETMKO-KOTHITUBHI Ta 3arasibHi I0Ti4YHi METOAM,30KPEMA: CNOCTEPEXEHHS, MOPIBHAHHS, ONUC,y3arasbHeHHS; aHanis,
CUHTE3, aHanorito i abcTparyBaHHs; CUCTEMHMIA NiAXiA; MOHOTrPadiuHWMIA; NOPIBHANBHOIO aHanisy.Y cTaTTi LOCNiAKEHO
BMIOAM Bif, BUKOPUCTAHHS iIHPOPMALLIMHUX TEXHONOTIN Y JiSNbHOCTI NiANPUEMCTB arpapHOro CEKTOPY Ta BU3HAYEHO
YMHHMKM, SIKi YNOBINbHIOKOTb MpoLec ioro TpaHcdopmauii. BctaHoBMEHO, Wo po3BMTOK arpapHOro nignpueMCTBa Ha
OCHOBI LMbPpOBi3aLii ynpaBniHCbKMX NPOLECiB NOTPebye 3HAYHOT KiIbKOCTi Yacy Ans BNPOBALAXKEHHS, O MOBA3aHO
3 BK/TAA,EHHSAM CYTTEBUX iHBECTULIN Y NpUAGAHHA Ta CYNpoBiA TEXHOMOTIN, @ TAKOX HAaBYAHHS CNiBPOBITHUKIB HOBUM
npodecinHUM HaBu4YkaM. Po3rngHyTO HOBaLii Cy4acHOro iHPpOpMaLiMHOrO NPOCTOPY, WO MOXYTb BYTU BUKOPUCTAHI
ybi3Hec-cepenoBuLLi 3319 UMb poBoi TpaHchopMaLii 6i3Hecy,30KkpeMa 3 MeTOH NPOAYKTUBHOI OpraHisaLii 06nikoBmx
npoLLeciB. Y3aranbHeHi pesynstatv Ta ChOpMyNbOBaHI BUCHOBKM MOXYTb 3aCTOCOBYBATUCS Y MPAKTUYHIN AiSNIbHOCTI
YKPATHCbKMX arpapHMX NiANpMEMCTB Y KOHTEKCTi BUKOPUCTaHHA cOpMOBaHOi iHGopMaLiiHOi 6a3u TexHoNoril,
OHNAMH CepBiciB,cneuianizoBaHMX 4OAATKIB A9 LMPPOBI3aLii npoLeciB 061iKy, CKNaaaHHS 3BITHOCTI,0NOAATKYBaHHS,
A TAKOX BU3HAYEHHS KPUTUYHUX YUHHUKIB YNOBIIbHEHHS BUKOPUCTaHHS LIMGPOBUX TEXHOMOTIH, LLLO CIPUSTUME 3arabHin
TpaHcdhopMaLii 6isHec-npoueciB CyGeKTiB rocNoAapOBaHHS arponpoMMUCI0OBOr0 KOMMEKCY

Kniouosi cnoBa: gigxutanisauis, umdposi TpaHcdopmalii, byxrantepcbkuit 0bnik, arpapHa chepa, iHbopMauiiHi
TexHonorii
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