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lonoBHMIt pepakTop
B'auecnas LUebaHiH

YneHu pepakuiHoi Konerii

Banepii laBpuw
MapuHa [y6iHiHa
IpHa KcboHXMK
Anacracia NMonTtopak
Harans CipeHko
OneHa 3aiiueBa
3opsHa Mauyk
AHHa Bxo30BcbKa

CaHpan SH-Yp6aH
Doxynia On6pexr

Onbra BuwHescbka
AnboHa KnouHuk
Onena Kotukosa
Onekcanap HogikoB
Hartans MotpuBaesa
IBaH YepseH

Onena LLle6aHiHa
Panbd LLinaynepep
Muxaitno ®epopuyk

KatepuHa [laBuaeHko

Bitaniit Jlio6uy
Onekcanap Xykos
Irop KoBaneHko
Bitanin MNiuypa
Nipia Miwenko

Bbopuc boiHuaH

BaneHTuHa lamMaloHoBa

Nipia AHTHMNOBA

Mukona CamoiineHko

PepakuinHa Konerisa

[-p TeXH. HayK, npodecop, pekTop, MMKONaiBCbKMIM HaLLiOHaNbHWI arpapHuiA yHiBepcuTeT, YkpaiHa

[-p €KOH. HayK, Mpodecop, 3aBiayBay kadenpu TPAKTOPiB Ta CiNbCbKOroCnoAapPCbKMUX MALLMH,
eKcnayaTauii | TexHiYHOro cepaicy, MMKONQiBCbKMIA HALLiOHANbHUIM arpapHuiA yHiBepcuTeT, YkpaiHa
[-p €KOH. HayK, npodecop, 3aBifyBay kadeapw 06iky i onoaatkyBaHHs, MUKONAiBCbKMIA
HaLiOHaNbHWI arpapHuUi1 yHiBepcuTeT, YKpaiHa

[-p E€KOH. HayK, npodecop, npodecop kadeapu 06aiky i onofatkyBaHHs, MMKONAIiBCbKMIA
HaLiOHaNbHWI arpapHUit yHiBepcuTeT, YKpaiHa

[-P €KOH. HayK, AOLLEHT, 3aBifyBay Kapeapun MeHEOXKMEHTY Ta MapKeTMHTY, MUKoNnaiBCbKui
HaLiOHaNbHWI arpapHuUit yHiBepcuTeT, YKpaiHa

[-p EKOH. HayK, npodecop, 3aBifyBay kKadpeapu diHaHCiB, GaHKIBCbKOI CNpaBu Ta CTPaxyBaHHS,
MuKONAIBCbKMIA HALLIOHANbHWI arpapHuii yHiBepcuTeT, YKpaiHa

KaHA. EKOH. HayK, OLEHT, npodecop Kadbenpu MapKeTuHry, [lep>kaBHuii TOProBesbHO-
€KOHOMIiYHMI YHiBepcuTeT, YKpaiHa

[-p eKOH. Hayk, npodecop, 3aBiayBay Kadenpu diHaHCiB, IBaHO-MDpaHKiBCbKMI HALLiOHaNbHUIA
TEXHIYHUI yHiBEpCUTET HadTH i rasy, YkpaiHa

[-p €KOH. HayK, npodecop kadenpu HisHec-iHHopMaTUKK, HECTOXOBCLKMIA TEXHONMOTIYHUI
yHiBepcuTeT, Pecny6bnika lMNonbwa

[-pP €KOH. HayK, npodecop, pektop, IHCTUTYT SHa-Ypbana CaHpana, Hopseris

A4-p dinocodii, npodecop, npodecop kabenpu xapyyBaHHS Ta MEAUYHMX HAyK, YHiIBepcuTeT
He6packu-JlinkonbH, Cnony4yeHi LWtatn AMepukun

[-P €KOH. HayK, npodecop, AeKaH 06/1ikoBO-hiHaHCOBOro dakynsTeTy, MMKONAiBCbKMUI
HaLiOHaNbHWI arpapHuUit yHiBepcuTeT, YKpaiHa

[-p €KOH. HayK, Nnpodecop, 3aBifyBay kKadgeapw nybaiyHOro ynpasniHHS Ta afMiHICTPYBaHHS i
Mi>XHapOAHOI eKOHOMiKM, MMKONAIBCbKMIA HaLLiOHaNbHWIA arpapHUi yHiBEpCUTET, YKpaiHa

[-pP E€KOH. HayK, npodecop, 3aBifyBay kadeapu eKOHOMiKM MigNPUEMCTB, MUKONAiIBCbKMUI
HaLiOHaNbHWI arpapHuUit yHiBepcuTeT, YKpaiHa

[-p E€KOH. HayK, npodecop, NpopeKTop 3 HayKoBOi po60Th, MMKONATBCbKMIA HaLiOHaNbHMI
arpapHuit yHiBepcuTeT, YKpaiHa

[-p EKOH. HayK, npodecop, npodecop kadeapwu 06aiky i onofaTkyBaHHs, MMKONAiBCbKMIA
HaLiOHaNbHWI arpapHuUit yHiBepcuTeT, YKpaiHa

[-pP €KOH. HayK, npodecop, 3aBifyBay Kadeapwu roteflbHO-pecTOpaHHOI CNpaBu Ta opraHisauii
6i3Hecy, MMKONAiBCbKMI HALLiOHANbHMIA arpapHuUii yHiBepcuTeT, YkpaiHa

[-pP EKOH. HayK, npodecop, AeKaH GaKynbTeTy MeHEOXMEHTY, MUKONAIBCbKMIA HALLiOHAIbHU
arpapHuit yHiBepcuTeT, YKpaiHa

[-p Hayk, npodecop, AeKaH CiflbCbKOroCnoaapCcbkoro GakynbTeTy, YHiBEpCUTET NPUKNAZHUX
Hayk BavHwredaH-Tpuspgopd, ®enepatnsHa Pecnybnika HimeuunHa

[-p C-T. HayK, npodecop, npodecop Kadeapy poCcIMHHULITBA Ta CaLOBO-NAPKOBOrO
rocnofapcrea, MMKONAiBCbKMIA HaLiOHANbHWUI arpapHuiA yHiBepcuTeT, YKpaiHa

KaHA. C-T. HAYK, AOLEHT, CTapLUMIA HayKOBUIM CMiBpOBITHMK, 3aBigyBay BigAiny eHTOMONOrii,
ditonatonorii Ta dizionorii, YKpaiHCcbkui opaeHa «3Hak [MolwaHu» HayKoBO-A0CNiAHUI
iHCTUTYT NiCOBOrO rocnoAapcTea i arponicomeniopadii im. I B. Bucoubkoro, YkpaiHa

[-p C-T. HayK, npodecop, npodecop Kadenpn XapHoBUX TEXHONOTiM, YMAHCbKMIA HaLiOHANbHWI
YHIBEPCUTET CaAiBHULTBA, YKpaiHa

[-p 6ion. Hayk, npodecop, npodecop kadenpu 6OTaHiKM Ta CafOBO-NAPKOBOIO rocnofapcTBa,
MeniTononbCbKMiM fepKaBHMIM NefaroriyHmin yHiBepcuteT iMeHi borgaHa XMenbHULbKoro, YkpaiHa
I-p 6ion. Hayk, npodecop, AekaH hakynbTeTy arpoOTEXHONOTIN Ta NPUPOLOKOPUCTYBAHHS,
CyMCbKMIM HaLiOHaNbHMIA arpapHuUit yHiBepcuTeT, YkpaiHa

[-p C-T. HayK, npodecop, 3aBigyBay kadenpu eKonorii Ta CTanoro po3BUTKY iMeHi npodecopa
HO.B. Mununenka, [IBH3 «XepCOHCbKMIA AepXKaBHMIA arpapHUit yHiBepcUTeT», YkpaiHa

I-p 6ion. Hayk, npodecop, NpoBigHUIA HaykoBuii cniBpobiTHMK HHLL «IHcTUTyT Bionorii Ta
MeanuMHU», KUiBCbKMI HalioHanbHMIA yHiBepcuTeT iMeHi Tapaca LLleBueHka, YkpaiHa

[-p C-T. HayK, npodecop, anpekTop [lepxaBHoi ycTaHoBM HayKoBO-A0CNI AHULBKUIA IHCTUTYT
nonboBux Kynbtyp «Cenekuis», Pecnybnika Mongosa

[-p C-T. HayK, npodecop, 3aBigyBay kadenpu 3eMnepobCTBa, reoaesii Ta 3eMeycTpoto,
MuKONAiBCbKMIA HALLIOHANBbHMI arpapHuii yHiBepcuTeT, YKpaiHa

[-p C-T. HayK, npodecop, npodecop Kadeapy poCcIMHHULITBA Ta CaLOBO-NAPKOBOrO
rocnofapcrea, MMKONAiBCbKMIA HaLiOHANbHWUI arpapHuiA yHiBepcuTeT, YKpaiHa

[-p C-T. HayK, npodecop, npodecop kKadenpu BUHOrPaAapcTea Ta NI0L00BOYIBHULTBA,
MuKONAIBCbKMIA HALLIOHANBbHUWI arpapHuii yHiBepcuTeT, YKpaiHa



Bauecnas Ciukap

Cepriit YopHuii
BikTop Lllep6akos

Paica BoxeroBa
Cepriit KpamapeHnko

Cepriii Py6aH
Onena ®epota
CsitnaHa KoBTyH
Biktop banaubkuii
Borpan lyTui
TetaHa AuMaHb

Icaak Pawanb
Muxaitno mnb

Irop lop6areHko
BaneHTuH Pubanko
Jlopmuna MNatpeBa
Terana Mignana
Cepriit Jlyrosuit
AHToHiHa MaHdpinosa
Irop AtamaHiok
Banepiii bynak
AHapiit CraBMHCbKWIA
B'auecnas lMpyc
lanuHa KonpapareHko

Onekciit Ko3nos

AHTOHIHa KaniHiueHko

Binxait Bupenppa

Bopuc byrakos

[-p 6ion. Hayk, npodecop, B. 0. 3aBiayBaya BifAainy reHeTUKM, Cenekuii Ta HaCiHHMUTBa 6060BMX
KynbTyp, CenekuifHO-reHeTUYHMI iIHCTUTYT — HauioHanbHUIA LeHTP HACiHHE3HABCTBA Ta
coptoBuBYeHHss HAAH, YkpaiHa

[-p C-T. HayK, npodecop, 3aBiayBay kadenpu rpyHTO3HaBCTBA Ta arpoxiMmii, MMKONaiBCbKMM
HaLiOHaNbHWI arpapHUii yHiBepcuTeT, YkpaiHa

[-p C-T. HayK, npodecop, npodecop kadenpu NofbOBMX i OBOYEBUX KynbTyp, Onecbkuii
[LeP>XXaBHWI arpapHui yHiBepcuTeT, YKpaiHa

[-p C-T. HayK, npodecop, ampekTop IHCTUTYTY 3poluyBaHoro 3emnepobcrea HAAH, YkpaiHa

[-p 6ion. Hayk, npodecop, npodecop kadenpv reHeTUKK, roLiBNi TBApUH Ta BioTexHonorii,
MWKONAiBCbKMI HALiOHANbHWIA arpapHMiA yHiBepcuTeT, YKpaiHa

[-p C-T. HayK, npodecop, 3aBiayBay Kadenpu reHeTUKK, pO3BEAEHHS Ta 6iOTEXHONOTIT TBAPUH,
HaujioHanbHWii yHiBEpcUTET BiopecypciB i NpMpOAOKOPUCTYBaHHS YKpaiHu, YkpaiHa

[-p 6ion. Hayk, npodecop, npodecop kadenpu akywepcTsa Ta riHEKONOrii, XapKiBCbKUit
HaLiOHanbHWI yHiBepcuTeT iMeHi B. H. KapasziHa, YkpaiHa

[-p C-T. HayK, npodecop, NepLumii 3aCTyNHMK AMPEKTOPA 3 HAYKOBOI po60TH, IHCTUTYT pO3BEeLEHHS i
reHeTMKM TBapuH iMeHi M. B. 3ybus HAHY, YkpaiHa

[-p C-T. HayK, npodecop, 3aBiayBay n1abopaTopii reHeTUKK, IHCTUTYT CBUHAPCTBA i
arponpomumciooro BupobHuuTea HAAH, YkpaiHa

[-p BET. HayK, npodecop, npodecop Kadeapu GapMakonorii Ta TOKCUMKoorii, JTbBiBCbKMiA
HaLLiOHANbHWI YHIBEPCUTET BETEPUHAPHOI MeamLIMHI Ta 6ioTexHonorin im. C. 3. Dkuubkoro, YkpaiHa
[-p C-T. HayK, npodecop, NPOPEKTOp 3 OCBITHbOI, BUXOBHOI Ta MiXKHAaPOAHOI AiSNbHOCTI,
binouepKiBCbKMIM HaLiOHaNbHWUIA arpapHMii yHiBepcuTeT, YkpaiHa

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

[-p C-T. HayK, npodecop, fekaH @akynbrety TBMMTCH, MMKONQiBCbKMIA HALLiOHANbHUI arpapHui
yHiBepcuTeT, YkpaiHa

[-p 6ion. Hayk, npodecop, npodecop kadenpv reHeTUKK, roLiBNi TBApUH Ta BioTexHonorii,
MUKONAiBCbKMI HALiOHANbHUIA arpapHuiA yHiBepcuTeT, YKpaiHa

[-p C-T. HayK, npodecop, roNOBHWUIA HAYKOBWIA CNiBPOBITHMK, IHCTUTYT cBUHapcTBa i ANB HAAH
Ykpainu, YkpaiHa

[-p C-T. HayK, npodecop, 3aBiayBay kadeapu NTaxiBHULLTBA, IKOCTI Ta 6e3ne4HOCTi NpoayKLii,
MUKONAiBCbKMI HALiOHANbHWIA arpapHuiA yHiBepcuTeT, YKpaiHa

[-p C-T. HayK, npodecop, 3aBifyBay kadenpu TeXHONOTIi NepepobKu, CTaHAapTM3aL,i | cepTudikauii
NPOAYKLii TBAPUHHULLTBA, MMKONAIBCbKMIM HALLIOHANIbHWIA arpapHuUii yHiBepcuTeT, YkpaiHa

[-P C-T. HayK, AOLLEHT, B.O. 3aBiayBaya kadenpv reHeTuKK, rofiBni TBapuH Ta bioTexHonorii,
MUKONAIBCbKMI HALiOHANbHUI arpapHuiA yHiBepcuTeT, YKpaiHa

[-p C-T. HayK, OLLEHT, 3aBifayBay Kadenpu poCIMHHULTBA Ta CaA0BO-MapKOBOro rocrnosapcrsa,
MWKONAiBCbKMI HALiOHANbHWI arpapHuiA yHiBepcuTeT, YKpaiHa

[-p TEXH. HayK, npodecop, npodecop Kadeapu NpUKNagHoi MaTeMaTnku, Bapwascbkuii
YHiBEpCUTET HayK Npo xuTTs, Pecnybnika MNMonbla

[-p TEXH. HayK, npodecop, pekTop, MMKoNaiBCbKMI HaLiOHaNbHWIA YHIBEPCUTET

iM. B. O. CyxoMnuHcbkoro, YkpaiHa

[-p TEXH. HAayK, Npodecop, 3aBifyBay Kadenpu eNeKTpoeHepreTMku, eneKTPOTEXHIKM Ta
eNeKTpoMexaHikn, MMKONaiBCbKMI HaLLiOHANbHWIA arpapHUii YHiBepcuTeT, YKpaiHa

[-p TEXH. HAYK, LOLEHT, 3aBiayBay kadenpu enekTpoTexHikm, KpeMeHuyLbkui HaLioHanbHWIA
yHiBepcuTeT iMeHi Muxaina Octporpascbkoro, YkpaiHa

KaH[. TEXH. HayK, LOLEHT, LOLEHT Kadenpw iHTeNnekTyanbH1X iHOPMALLIMHUX CUCTEM,
YopHOMOPCbKMIA HaLLiOHaNbHUI YHiBepCUTET iMeHi [MeTpa Morunu, YkpaiHa

KaH[. TEXH. HayK, LOLEHT KadeLpu KOMIMTOTEPU30BAHMX CUCTEM YNPaBAiHHS, HauioHanbHWA
yHiBepcuTeT kopabnebynyBaHHs iMeHi agMipana MakapoBa, YkpaiHa

[-p C-T.HayK, npodecop IHCTUTYTy TeXHIYHMX HayK, OnonbCbkuii yHiBepcuTeT, Pecnybnika MNMonbLlua
PhD, npodecop, kepiBHUK, LLeHTp pOo3BUTKY CifIbCbKMX PAOHIB Ta TEXHONOTiN, IHAIACEKMA
TEXHOMOTIYHMIA iHCTUTYT eni, IHais

[-p TEXH. HayK, npodecop, MMKONAiBCbKMIA HALLIOHANbHMI arpapHuii yHiBepcuTeT, YkpaiHa
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Abstract. The development of modern business, the implementation of approaches to local, regional (territorial)
development encourage the activation of the spread of the insurance sector. Mechanisms for the introduction of
appropriate financial levers make it possible to neutralize threats and increase the financial stability of market
entities, which is proven by the experience of European states. The purpose of the study is to substantiate the
essence, features and main tasks in the field of insurance, to determine the priority directions of the development
of the insurance market, to coordinate the interests of the participants and effective partnership in view of the
need to form prerequisites for the socio-economic stability and security of the state and its individual regions. The
main task of the research is to assess the situation, existing forecasts and determine the priority directions of the
development of the insurance sector, taking into account the needs of society, interests, partnership mechanisms,
including at the international level. Methods of scientific knowledge were used during the research. The author
has researched the essence and development possibilities of the insurance sector, taking into account the practical
experience of the countries of the world and modern trends in the insurance market. The importance of the
insurance sector for society, regional development and increasing opportunities in the field of investment activity
has been proven. Regional features were analyzed and priority directions of development were determined,
taking into account the needs of spheres and branches of the economy, territorial communities. The effect of
effective interaction of insurance market participants on the possibilities of expanding insurance services is
determined.The relevance of partnership in the implementation of insurance approaches and mechanisms of
interaction between participants was determined. The author stipulates the need to regulate the interests of
all participants, as well as mutual coordination of actions and levels of responsibility, opportunities for public-
private partnership in regional development, investment activities. The need to guarantee the practical results
of interaction in the field of insurance and the formation of prerequisites for social and economic security,
including taking into account regional characteristics, is stipulated. The results of the author's research can
be used for further research in the field of insurance, interaction of participants on the basis of partnership

Keywords: globalization, investment activity, public-private partnership, strategic priorities, insurance premiums,
insurance risks

INTRODUCTION

The development of modern business, the implemen-
tation of approaches to local, regional (territorial) de-
velopment encourage the activation of the spread of
the insurance sector. Mechanisms for the introduction
of appropriate financial levers make it possible to neu-
tralize threats and increase the financial stability of
market entities, which is proven by the experience of
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European states. The urgency of the issue has signifi-
cantly increased due to the spread of the COVID-19
pandemic, as most business structures were not pre-
pared forsuch challenges andsignificant financial losses.

It is the development of insurance that provides
an opportunity to ensure the neutralization of threats
and determines potential opportunities for leveling
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and economic security (regional aspect). Ukrainian Black Sea Region Agrarian Science, 26(3), 9-19.
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financial risks in the activities of individual market en-
tities, encourages the implementation of approaches in
the development of spheres, industries and territories.
Insurance is a tool for protection against possible risks
in various spheres and branches of the economy. Insur-
ance ensures the process of reproduction and socio-eco-
nomic stability in society (social security), and also
acts as a source of investment capital. The advantages
of the insurance sector are indisputable, as they provide
prerequisites for development and reduce activity risks
through insurance protection of participants’ interests.
Insurance acts as a flexible system that is able to adapt
market entities to internal and external challenges
through appropriate financial support, insurance mech-
anisms perform social functions at the state level (med-
ical insurance, pension insurance). Modern international
relations and partnerships with international organiza-
tions at the state level take place with the participation of
insurance companies (international investment projects,
grant projects, joint projects, international logistics, etc.).

In view of the existing need to expand the scope
of insurance services, it is appropriate to note that in-
surance in the global environment is a requirement of
the time and ensures: stability of the development of
spheres and industries, territories; compensates for the
loss and ensures the continuity of the activities of in-
dividual market entities; creates insurance funds that
are converted into investment capital; ensures the sol-
vency of the policyholder at different levels of manage-
ment; development of international partnership; pro-
tection of rights in research and IT spheres; situation
monitoring and social orientation of insurance services
(insurance due to the spread of COVID-19); protection
of the individual at the state level and social stability
in society through social support programs; formation
of prerequisites for guaranteeing the socio-economic
security of the state and its individual regions.

The experience of the countries of the world
proves that the effectiveness of the insurance market
and the effectiveness of the interaction of its partici-
pants make it possible to ensure the social protection
of the population, the development of spheres and
branches of the economy, territories (the experience of
the USA, Canada) [1].

Currently, the fastest rates of spread of insurance
services are taking place in Asian countries. It is pre-
dicted that the main contribution to the development
of international insurance will be left to China, which
has significantly increased the capacity of the insurance
market in the last 5 years. It should be noted that in
recent years, developed insurance markets have slowed
down,priorityis given to the markets of developing coun-
tries, including at the expense of medical insurance [1].

Ukrainian Black Sea Region Agrarian Science, 26(3), 9-19

The Swiss Re Institute, in its review “Global In-
surance: The Great Eastward Turn Continues”, notes that
global insurance premiums have surpassed the $5 tril-
lion mark, equivalent to 6.0 percent of global gross do-
mestic product. Analysts note that the increase in the
level of insurance premiums is based on the stability of
the growth of circulation in the field of general insur-
ance, especially in Asian countries [1].

The relevance of the issue regarding the devel-
opment of insurance and its influence on the socio-eco-
nomic development of territories, spheres and branches
of the economy is indisputable. Global processes and
phenomena, especially due to the spread of the pan-
demic, have significantly expanded the possibilities of
health insurance, which has a direct connection with
social mechanisms at the state level. Taking into ac-
count the peculiarities of the state and a separate ter-
ritory, opportunities are formed in the development of
the insurance sector. The experience of the countries
of the world can serve as a best practice for the in-
troduction and expansion of the sphere of providing
insurance services, protecting the population and guar-
anteeing social and economic security.

The successful operation of insurance compa-
nies is the protection of the interests of the partici-
pants in the process, the interests of the state and a
priority in the socio-economic development of the
regions. Providing opportunities for the development
of insurance is connected with the need to settle in-
terests and relationships, there is a partial redistribu-
tion of national income and the total social product
through the process of creating an insurance fund.The
role of insurance in the conduct of investment activi-
ties, implementation of international agreements and
projects is significant. The development of the insur-
ance sector is closely related to the interests of all
groups of participants in the process and mechanisms
for the protection of the insurance market at the state
level due to the possible effect of rare events and the
effect of accumulation. During the research, it is advis-
able to take into account the fact that the insurance
carries out the distribution of the damage among the
participants of the insurance, which is of a closed na-
ture. International principles of cooperation in the field
of insurance include: insurable interest, free choice of
insurer, co-insurance, reinsurance, diversification, good
faith, as well as insurance risk, compensation within
the limits of actual losses, subrogation, contribution,
franchise. It is diversification that prompts the expan-
sion of the spheres of activity of insurance companies,
including beyond the boundaries of the main business,
the territorial and sectoral dispersion of risk insurance
is taking place. The development of insurance should



take into account the peculiarities of the territorial and
industry specifics in the field of activity of the insur-
ance company, the form of insurance, the scope of in-
surance liability and the insurance system. Forecasting
of the activity of insurance companies should include:
historical, economic, social and legal features. The
question becomes especially relevant in the context of
the implementation of international agreements, co-
operation with the World Bank Group.

The essence and peculiarities of the de-
velopment of the global world and processes,
their manifestations in various spheres of activ-
ity have been studied by a significant number of
authors, including: O.G. Belorus [4], V.I. Vlasov [5],
AS. Galchynskyi [6], P. Hurst & G. Thompson [7],
R. Robertson [8], D. North [9], C. Whelan [10]. The au-
thors investigated the peculiarities of manifesta-
tions of globalization processes in various spheres
and branches of the world economy, opportunities
and threats of investment activity, the development
of spheres and branches of the economy, including
the financial sector, the sphere of insurance. The au-
thors proved the specificity of the insurance process
due to the randomness of the occurrence of the in-
sured event, the extreme nature of the loss or damage,
the objective need to prevent and overcome the con-
sequences of the events that occurred, compensation
for material and other possible losses. The authors
define the main priorities of the development of the
global world, including with regard to social aspects
and interaction on aggregated markets, opportunities
for the development of spheres and branches of the
economy, potential risks of the global world. One of
the manifestations is the pandemic, which significantly
affected the global world and the field of insurance,
including personal insurance. Individual researchers
form the main emphasis of the development of the
state and society on mentality [11]. Global trends in
the development of the world, spheres and branches
of the economy, including the sphere of insurance, are
summarized by the World Economic Forum [3, 12, 13].
Further research is due to the need to determine the
main priorities and features of the development of
the insurance sector in view of potential and possible
threats, including at the level of each individual.Tak-
ing into account the already conducted research, the
existing trends and needs of society, the results of the
evaluation of the insurance market by international
agencies, the conduct of further research is connect-
ed with the need to determine the spheres of interac-
tion between participants and the specifics of activity,
regional development. Peculiarities (from mental to
territorial) form a range of tasks that determine the
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priorities of interaction, including during the devel-
opment and implementation of investment projects.
Regional features determine the directions and prior-
ities of interaction between participants, and the field
of insurance allows to minimize risks and increase
the level of trust and effectiveness of cooperation.

In view of the existing trends and forecasts, the
issue of coordinating the interests of various groups of
participants in the insurance market is a timely issue,
there is a need to ensure effective partnership, the for-
mation of opportunities and the use of the best practi-
cal experience in expanding the field of insurance for
the protection, development and formation of society,
the implementation of investment activities , grant
activities, development programs and strategies, etc.

The purpose of the article is to substantiate the
essence, features and main tasks in the field of insur-
ance, to determine the priority directions of the devel-
opment of the insurance market, to coordinate the in-
terests of participants and effective partnership in view
of the need to form prerequisites for the socio-eco-
nomic stability and security of the state and its individ-
ual regions. The methodological research is based on
the assessment and identification of potential opportu-
nities for the introduction of approaches in the insur-
ance sector, on the insurance market, which will con-
tribute to the development of society, the protection of
business and personal interests, the implementation of
investment projects and the formation of prerequisites
for the socio-economic security of the region.

MATERIALS AND METHODS

The main task of the research is to assess the situation,
existing forecasts and determine the priority directions
of the development of the insurance sector, taking into
account the needs of society, interests, partnership
mechanisms, including at the international level. It is im-
portant to regulate relations between participants in
order to ensure the effectiveness of insurance activities,
to form prerequisites for social and economic security,
taking into account regional characteristics. The devel-
opment of insurance in the context of the formation of
prerequisites for guaranteeing socio-economic security
must take into account regional features, primarily due
to the concentration of certain industries and spheres
of the economy in a certain territory. Sectoral features
of the territory will determine the need for insurance
services and insurance market players. Regional fea-
tures are also determined by development programs,
which determine the main vectors of interaction and
directions of implementation of the planned measures.
The purpose of the study is related to the trends in the
development of the agrarian sphere, territorial (local,

Ukrainian Black Sea Region Agrarian Science, 26(3), 9-19
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regional) development,current tasks,which are included
in the Plan of measures for the implementation
in 2021-2023 of the Development Strategy of the
Mykolaiv region for the period until 2027 “High quality
of human life”. The priorities of regional development
are focused on ensuring the prerequisites for guaran-
teeing socio-economic security and are determined by
the principles of state regional policy and the expan-
sion of partnership spheres.

Methodological research is based on the iden-
tification of opportunities for the development of the
insurance sector and the introduction of effective part-
nerships with the aim of neutralizing threats, including
during investment, implementation of joint projects,
reducing the negative impact of risks and increasing
the level of trust between participants. In order to learn
about phenomena and processes in the field of insur-
ance, to substantiate the author's proposals, a set of
research methods and techniques was used. General
scientific methods of cognition made it possible to es-
tablish the nature of functional dependencies and the
parameters of the researched sphere. The set of func-
tional relationships was considered through the cor-
responding deterministic and stochastic relationships.
The use of analysis tools made it possible to identify
the reasons for the change in the situation and identify
potential opportunities for the development of the in-
surance sector. The influence of external factors proves
the expediency of risk prevention measures, the use of
short-term forecasting (planning) of the activities of
market entities, the formation and adaptation of ana-
lytical tasks, and the adjustment of management deci-
sions. A critical situation may turn out to be limiting the
possibilities of adapting the internal environment to
unexpected and significant changes, which is confirmed
by practical experience in the field of insurance. In order
to solve the tasks, the following methods were used: di-
alectical and logical (during the study and clarification
of the main conceptual apparatus, features of processes,
generalization of conclusions); bibliographic (in the pro-
cess of working out scientific works, which are devoted
to the essence and features of regional development);
historical (when studying the trends of globalization
changes); methods of analysis and synthesis (detection
of cause-and-effect relationships), analytical groupings
(when assessing the current state of the insurance mar-
ket); graphic (when assessing the investment opportu-
nities of the region); system approach (in the process of
justifying the needs and relevance of the partnership).

The information base for the study was: the cur-
rent regulatory and legal framework, the experience of
insurance development and the main practices of the
participants'interaction,the possibilities of implementing
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regional development projects on the terms of part-
nership.

RESULTS AND DISCUSSION

Experience of interaction of participants in the field of in-
surance

The development of the insurance sector in accordance
with international standards takes into account the
fields of mandatory and voluntary insurance (from life
insurance to financial assistance insurance). Most of the
countries of the world orient the insurance market to
the expansion of the field of voluntary insurance, which
includes property and personal insurance, insurance of
liability and business risks. Property insurance itself is
a form of protection against risks that may arise due to
changes in the internal and external environment at
the level of industries, spheres of activity, business, and
individual territories.

The question becomes especially relevant
in view of the possibility of neutralizing the threats
posed by the natural and climatic factor, the impact of
which is particularly felt in the field of agrarian busi-
ness. Property insurance is a relevant field of voluntary
insurance not only for enterprises, but also for territo-
rial communities. The already existing evidence of the
introduction of the process of decentralization and
transformational processes in local self-government
indicates the expansion of the powers of local bod-
ies, the growth of their level of responsibility and the
development of communities. Similar approaches in the
regional development management system contributed
to the attraction of potential investors and infrastruc-
tural provision of the territory's development, and
also contributed to stimulating the economic growth
of territorial communities, business development and
functioning. Regional development programs in accor-
dance with the state regional development strategy
and grant projects, which have been actively imple-
mented in the Mykolaiv region and other regions of
Ukraine in recent years, play an active role in ensuring
the development of territorial communities.

The Swiss Re Institute predicts that global in-
surance premiums will grow by 3.0 percent in the com-
ing years, mainly driven by life and general insurance
in emerging markets. Global economic growth will be
characterized by a slowdown. Analysts note that it is
China that will make the predominant contribution to
the growth of premiums in the field of life insurance
and general insurance. Life insurance premiums are
currently projected to increase, with growth expected to
reach 3.0 percent annually, well above the 0.6 percent
annual average over the past 10 years. China alone will
account for nearly half of global life insurance premium



growth over the next two years, with growth expected
at 11.0 percent. The forecast for the development of
the insurance sector in other countries of the world is
related to the relevant tax incentives, following the ex-
ample of Argentina. Significant growth of the market of
insurance services in the Middle East, Africa and Latin
America is predicted [1].

The trends in the development of the insurance
market are mainly due to the expansion of spheres and
capital in countries that are undergoing a period of so-
cio-economic development.

Analysts at the Swiss Re Institute note that in the
period up to 2029, the Asia-Pacific region as a whole
will account for 42.0 percent of global premiums. The
stakes for the development of insurance remain high
in China, which is the main participant in the develop-
ment of the insurance sector. China's share of global
premiums rose from zero percent in 1980 to 11.0 per-
cent in 2018. Analysts predict that China's capacity will
reach 20.0 percent in just 8 to 10 years, which is almost
as much as is projected for all developed countries in
the EMEA region (the region that includes Europe, the
Middle East and Africa). China is predicted to have a
much higher position than the USA and will be the
world's largest market by the mid-2030s [1]. Similar
trends reflect global manifestations in the develop-
ment and opportunities of the insurance market [1-3].

Regional aspect

In accordance with the program for the development
of the agro-industrial complex of the Mykolaiv region
for 2021-2025, the main priorities for the develop-
ment of the agrarian sphere and territories have been
determined, including through the implementation of
investment projects (project ideas). The program for
the development of the agro-industrial complex of the
Mykolaiv region for 2021-2025 is aimed at implement-
ing the State Regional Development Strategy for 2021-
2027, the Development Strategy of the Mykolaiv region
for the period until 2027 [14-16].

The program for the development of the agro-in-
dustrial complex of the Mykolaiv region for 2021-2025
(hereinafter referred to as the Program) provides sup-
port for development in the field of crop production
(horticulture, viticulture, berry growing, cultivation of
niche agricultural crops, lowering the cost of agricultur-
al crop seeds, production of organic products, increasing
soil fertility). , as well as support for the development
of the livestock industry, modernization of inter-farm
networks, drainage systems and construction of new
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intra-farm irrigation systems. The program provides as-
sistance in the production of products with high added
value, the creation of family farms and agricultural
cooperatives in the Mykolaiv region, the development
of agricultural consultancy and the implementation of
measures to popularize the agricultural sector in or-
der to increase the level of its investment attractive-
ness [15].

That is why the regional aspect in the develop-
ment of the insurance sector is related to the potential
opportunities of the agrarian sector and the participa-
tion of territorial communities, since the main areas
of program implementation have a direct connection
with representatives of agrarian business and territorial
communities. The implementation of the program in-
volves: supporting the development of small and me-
dium-sized enterprises in the field of crop production;
support for producers of organic products; implementa-
tion of measures to increase soil fertility; support for the
development of the livestock industry; modernization of
inter-farm networks and construction of new intra-farm
irrigation systems; modernization of drainage systems.

The program takes into account the possibilities
of the development of territorial communities and the
production of quality products, the creation of family
farms and agricultural cooperatives, the development
of counseling. Opportunities for improving the in-
vestment climate in rural areas and popularizing the
agrarian sphere are separately highlighted. The formed
directions of development of spheres and branches of
the economy, territories (territorial communities) at the
regional level are oriented to the use of the best prac-
tical experience of partnership in view of the need for
the formation of prerequisites for the socio-economic
security of the region. Regional aspects are determined
by the corresponding concentration of spheres and
branches of the economy precisely in rural areas. The
development and formation of industries is connected
with the possibilities of using property insurance for
the purpose of neutralizing risks, including entrepre-
neurial ones. Mechanisms of property insurance can be
used both in the field of agricultural production and the
activities of territorial communities.

The program envisages the implementation of
investment projects with the involvement of funds from
the state budget, regional budget, own sources, as well
as funds from investors and sources of financing under
grant projects. The implementation of investment pro-
grams is focused on attracting financing in the period
until 2025 (Fig. 1).
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Figure 1. Investment projects foreseen by the Program for the Development
of the Agro-Industrial Complex of Mykolaiv Oblast for 2021-2025

Source: Development Program [14]

Taking into account the submitted proposals, it
is planned to attract 809,398.0 thousand hryvnias at
the regional level. additional financing for the imple-
mentation of investment projects during 2021-2025.
Investment projects for regional development and the
agricultural sector were prepared at the initiative of
Mykolaiv National Agrarian University and its partnersin
educational, scientific and practical-production activi-
ties,as well as STOV“Promin”,“Snigurivska Poultry Farm’
Branch, PNVK “Interbusiness”, TDV “Zorya Ingulu”. Most
of the projects provide for the financing of measures in-
volving investment funds - up to 76.0 percent of the total
project financing [14]. The question becomes especially
relevant in the context of regional development, during
the period of restoration of the territory of the Mykolaiv
region and the development of spheres and branches
of the economy, territorial communities.

The development of the agrarian sphere involves
not only representatives from production, but also ed-
ucational and research institutions. The largest num-
ber of investment projects (investment proposals) was
provided by the Mykolaiv National Agrarian University
to the Action Plan for the Implementation of the Devel-
opment Strategy of the Mykolaiv Region for 2021-2027.
According to the Development Strategy of the Mykolaiv
region until 2027, the priority strategic goal is to ensure
sustainable economic growth of a multi-sector econ-
omy, which cannot happen without the participation of
representatives of all spheres and types of activity, in-
cluding the insurance sphere.

Considering the implementation of projects, the
field of property insurance is supplemented by the field
of liability insurance, since most projects involve part-
nership relations, including at the international level.
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The use of insurance mechanisms may include: property
insurance for legal entities, debt insurance and indem-
nity insurance (fields of insurance: professional liability,
civil liability of vehicle owners, personal insurance).

Regional features of the development of spheres
and branches of the economy, defined strategic prior-
ities for the development of the agrarian sphere and
territorial communities determine the need for the
implementation of systemic approaches that should
contribute to the development of the insurance market,
namely: the creation of an attractive market for insur-
ance services and informing participants about the
approaches and features, advantages of property insur-
ance and responsibility; formation of an effective sys-
tem of interaction between participants; formation of
favorable conditions for the expansion of the field of
insurance services and consulting for territorial com-
munities; provision of real compensation for losses
caused by natural and climatic factors; motivation to
cooperate with various groups of investors, under grant
projects; participation in public-private partnership
projects; adaptation of insurance products taking into
account the needs of the agricultural sector and ter-
ritorial communities; transformation of accumulative
insurance reserves into a source of investment of in-
dustries, spheres of activity and territories, as well as
creation of favorable conditions for cooperation with
international partners.

Partnership

The practical implementation of these priorities can be
implemented under the conditions of partnership and
interaction between participants at all levels of man-
agement. That is why the position of spreading joint



projects through public-private partnership and par-
ticipation in international grant projects is active. As-
sociations of insurers that can perform brokerage and
agency activities in the field of insurance (Association
of Professional Insurance Intermediaries of Ukraine -
APSPU or League of Insurance Organizations of
Ukraine - LSOU) can be involved in cooperation.

The common interests of the participants will
allow to facilitate coordination of insurance services
and satisfaction of needs in view of the requirements
of current legislation in the field of property insurance
or liability insurance. Such cooperation will allow to op-
timize the possibilities of obtaining insurance services
on optimal terms and to take into account possible
risks from the implementation of investment activities.

Insurance risks during the implementation of
investment activities may be associated with partial
or complete loss of investments, failure to receive the
planned investment profit, bankruptcy of the business
entity or additional costs during the implementation of
the insured investment activity.

Insurance of investment activities allows to en-
sure the neutralization of risks and threats for partic-
ipants due to the influence of currency, interest, com-
mercial, market risks, as well as catastrophic risk, which

Viyshnevska

is associated with natural disasters and has a close con-
nection with natural and climatic factors. Catastrophic
risk can be a significant threat in the conduct of ac-
tivities in the agrarian sphere, in rural areas. In recent
years, the issue of desertification, soil degradation, and
moisture deficit, which is highly relevant for the steppe
zone, a zone of risky agriculture, which includes the
Mykolaiv region, has become an actual issue.

The assessment and risk prevention capabilities
can be a significant advantage in the implementation
of investment activities, as some risks may be subject to
insurance through the establishment of additional in-
surance conditions and an increase in the amount of the
insurance payment. Conditions may be determined by
each individual insurance contract, taking into account
industry and regional characteristics. The experience of
most European states shows that practical activity in
the field of agrarian business insurance has substantial
state support, as it is defined as a priority in guarantee-
ing food security, social and economic security of the
territories (region). The vast majority of investors pay
significant attention to the need to neutralize threats,
including climate threats. During the implementation
of investment activities, the issue of risk assessment at
various stages is relevant (Table 1).

Table 1. Directions and conditions of investment risk insurance

Areas of insurance

Type of activity

Conditions of the investment risk insurance
contract

Investment activity
Implementation
of investment
projects

Insurance of the subject of pledge; liability insurance of the
recipient of the investment before the investor; insurance
of possible investment risks by participants of investment
activities (investor, recipient of investment); liability
insurance of participants in investment activities (investor
before the recipient of the investment); liability insurance
of the applicant of the investment project to the customer;
liability insurance of investment project experts before the
investor; insurance of property and non-property property
rights, which are an investment [17; 18].

The insured amount is determined by agreement between
the insurer and the insured, within the limits of the insured’s
actual investments related to the financing of the insured
activity. The insured amount can be increased by the amount
of the forecasted (expected) profit from the realization of
the insured project (upon agreement of the parties). During
the implementation of the investment project, the insurance
tariff is mainly determined taking into account the terms
and volumes of the investment, the specifics of the field of
activity, the competence of the insured, the type and nature of
the investment, as well as the number and reputation of the
participants of the investment project (at various stages of its
implementation) and other influencing factors considering
the peculiarities of project implementation [17; 18].

In accordance with the practice of implementation of
approaches in the field of investment, the insured should not
include in the project conditions regarding the extension of
the payback period of the project, established for the

According to the current legislation, the
contract cannot be concluded later than the
day preceding the day of commencement of
the works invested by the insured. The term
of the contract should be set in accordance
with the term of full implementation of
the investment project, i.e. obtaining the
expected income or social effect [17; 18].

In accordance with current legislation, in
order to ensure the payment of insurance
compensation, the insured must notify the
insurer of the occurrence of an insured event
and provide him with documents certifying
the facts of the occurrence of the insured
event and the amount of losses.

It is established by law that after payment of
insurance indemnity to the insured, all the
rights of claims of the insured against the
person responsible for the damage caused
or the damage are transferred to the insurer
within the limits of the paid amount. The
counterparty, the policyholder’s partner
in the investment project, is responsible
for the recourse claims of the insurer. It is
provided that in the case of payment of
insurance compensation in the amount of
the full amount of expenses for the invested
project, the insurer acquires the investor’s
right to it.
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Table 1, Continued

Conditions of the investment risk insurance

Areas of insurance
contract

Type of activity

Investment activity
Implementation
of investment
projects

implementation of the project and specified in the insurance
contract. In order to extend this term, before the payback
period of the investment project, the insured must agree
on the conditions and obtain the appropriate consent of
the insurer (without consent, the insurance contract may
be terminated from the moment of making changes to the
investment project) [17; 18].

When insurance compensation is paid in an
amount lower than the costs, the insurer has
the right, according to the agreement with
the interested parties, to pay the amount in
the amount of the difference between the
full amount of costs and the paid insurance
compensation, thus acquiring the investor’s
rights to the project [17; 18].

Insurance of investment risks is carried out
in accordance with the current legislation
and at the request of the parties to the
investment process.

When extending the payback period of an investment
project, additional insurance conditions require an additional
insurance contract. In accordance with the requirements of
the current legislation, if the contract is not concluded, the
insurer does not assume obligations to insure additional
conditions. Insurance conditions can be supplemented taking
into account the requirements of the parties, but within the

limits of current legislation.

Source: summarized by the author in accordance with current legislation [17; 18]

The implementation of regional and industry
development programs involves the involvement
of investors. The investor's interests are focused on
the possibility of obtaining financial results from
the implementation of investment activities, which
can be carried out under the conditions of a pub-
lic-private partnership.

Insurance of investment risks during the imple-
mentation of projects is aimed at prevention and neu-
tralization of possible threats, for the agricultural sector
the issue of avoiding risks of a natural and climatic na-
ture is relevant. Consistency of interests of all parties will
ensure the possibility of implementation of the Plan of
measures for the implementation of the Development
Strategy of the Mykolaiv Region and the Program for
the Development of the Agro-Industrial Complex of the
Mykolaiv Region, taking into account the identified pri-
orities. The participation of insurance companies in the
conduct of investment activities and the determination
of optimal conditions of interaction between partici-
pants will provide wider opportunities for cooperation.

Risks in the field of investment

Partnership in insurance activity allows not only to
ensure the neutralization of potential threats in view
of regional and industry specifics, but also to mutually
agree on urgent issues regarding the fulfillment of
obligations under investment projects, active partici-
pants of which can be: the state, association of policy-
holders, territorial communities, institutions education
under the conditions of public-private partnership.
Such cooperation and guarantees of the state
make it possible to increase the level of investment
attractiveness of spheres, industries and territories,
which is proven by the experience of other countries
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of the world. Features and conditions of insurance
must be agreed upon at all stages of project imple-
mentation. The right of participants to adapt to changes
in the external and internal environment should be
ensured, and the level of trust between participants
should not be high and should not provoke threats.
The conducted research provides an opportu-
nity to justify the main priorities of the development
of the insurance market in view of regional features.
The experience of other countries of the world and the
results of research by other authors and international
organizations prove that most types of insurance act
as an effective mechanism for the interaction of par-
ticipants, especially during the period of investment
and neutralization of threats that may arise during the
implementation of investment projects. The situation
due to the martial law has significantly reduced the
investment attractiveness of the developed initiatives
and proposals. Given the potential risks, there is an
urgent need to neutralize threats through risk insur-
ance and ensure an appropriate level of trust between
participants in conditions of significant influence of
globalization processes and trends. O.H. Belorus &
V.I. Vlasov in his research formed the paradigm of
the global world and the main trends in the devel-
opment of spheres and branches of the economy, so-
ciety based on the orientation of the world to global
trends, technical and technological processes and
the adaptation of social processes to changes [5; 6].
P. Hurst, G. Thompson & R. Robertson in their research
identified the main vector of globalism and its mani-
festations, substantiated the potential directions and
priorities of world development and possible threats
that may arise due to increased global competition,
including in the financial market [7; 8]. D. North &



Ch. Wilan in his research focused on the main prior-
ities and needs of world development, requests and
needs of society depending on the features (mental,
territorial, industry, etc.), similar features also deter-
mine potential opportunities or threats that may arise
in various spheres of activity, including in the field of
insurance and investment [9; 10].

Analysts of intelligence agencies have deter-
mined the main directions and features of the develop-
ment of the global world in view of the existing trends
in the field of insurance and the needs of society and
the business environment [1; 12]. The authors' research
and their own research on the development and trends
in the formation of priorities in the global world prove
the need to ensure an effective partnership in conduct-
ing business, implementing investment projects and
developing the insurance sector, taking into account the
existing features, including those of a regional nature.

The definition of features and directions of
interaction in the global world is determined by the
competitive positions of the state, which can en-
courage development or limit the possibilities of
implementing strategic and operational tasks in the
business environment and society. The practical ex-
perience of forming approaches to socio-economic
security shows that the competitive positions of the
state have a priority role, as they encourage investors
to expand the spheres of interaction. The influence
of regional factors is similar, which allow to clearly
formulate strategic and operational tasks, provide
prerequisites for development and reduce potential
risks, including through the use of activity insurance
mechanisms, implementation of investment projects.
In view of this, the development of insurance and the
best practices of the interaction of participants during
the implementation of investment projects allow to
significantly increase the level of trust and guarantee
the expected result of cooperation.

CONCLUSIONS

In view of the main globalization trends in the world,
there is a need to research various spheres of activity
and identify features that allow us to establish the
main priorities for further development and neutraliza-
tion of threats, including during the implementation of
investment projects. The effectiveness of regional and
sectoral development programs is a prerequisite for en-
suring the social and economic security of the region,
and the development of insurance activities and the
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expansion of spheres of interaction provide opportuni-
ties for the implementation of investment projects. At
the same time, the development of the insurance sector
must take into account regional features, and the sec-
toral features of the territory determine the need for
insurance services and insurance market participants.
Regional features determine the main vectors of inter-
action and directions for the implementation of certain
initiatives at different levels of management (personal
or local, branch, territorial). The practice of regional
and branch development through the spread of joint
projects on the basis of public-private partnership and
participation in international grant projects is effective.
Associations of insurers can participate in the imple-
mentation of development projects, perform brokerage
and agency activities in the field of insurance. The com-
mon interests of the participants make it possible to en-
sure coordination of insurance services, satisfaction of
needs in view of the requirements of current legislation
and international law. It is stipulated that such cooper-
ation allows to optimize the possibilities of obtaining
insurance services under optimal conditions and to take
into account possible risks from the implementation of
investment activities, implementation of regional and
branch development programs, personal insurance.

The effectiveness of cooperation in the imple-
mentation of projects aimed at the socio-economic
development of the state and its regions is due to the
need to expand cooperation with international organi-
zations, including the World Bank Group. The common
interests of the participants and their coordination at
the first stages of interaction will allow to minimize
risks and ensure effective cooperation in view of the
programs and strategies of socio-economic develop-
ment of territories (regions), the state. The issue of
restoration of territories, spheres and branches of the
economy of Ukraine is gaining special relevance in the
immediate future. The experience of the countries of
the world proves that the opportunities for interac-
tion between participants of the insurance market can
be provided under the condition of effective partner-
ship and the orientation of the participants to obtain
practical priorities in guaranteeing the social and eco-
nomic security of the state and its regions, taking into
account their peculiarities. It is the regional features
that determine the directions and priorities of interac-
tion between the participants, and the field of insur-
ance allows to minimize risks and increase the level of
trust and effectiveness of cooperation.
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PO3BUTOK CTpaxyBaHHSl, MOXXJIMBOCTI Ta NPaKTU4YHUA AOCBIA
y dopMyBaHHIi couiaibHO-eKOHOMIYHOI 6e3neKu (perioHasibHUM acnekT)

Onbra MukonaiBHa BuluHeBcbka

MMKONAiBCbKMI HALLIOHANBbHMIA arpapHuUiA YHiBepCuTeT
54008, syn. leopria loHragse, 9, M. Mukonais, YkpaiHa

AHoTauiga. Po3BuToK cyyacHoro 6i3Hecy, peanisalig nigxoAis WoA0 MiCLLEeBOro, perioHanbHOro (TepUTopianbHOro)
PO3BUTKY CMOHYKAKTb L0 aKTMUBI3aLlii nowmnpeHHs chepu CTpaxyBaHHs. MexaHi3aMuM 3anpoBaiXKeHHS BiANOBIAHMUX
(iHaHCOBMX BaXeniB A03BONIAOTb HEUTPANi3yBaTH 3arpo3un Ta NigBUWMUTU PiIHAHCOBY CTIMKICTb CYO'EKTIB PUHKY,
WO AO0BOAMTb AOCBIA €BPONENCHKMX AepykaB. MeTow A0CNiAXKEHHS € 0O6rPYHTYBAHHSA CYTHOCTI, 0COGIMBOCTEN
Ta OCHOBHMX 3aBAaHb y chepi CTpaxyBaHHS, BUSHAYEHHS NPIOPUTETHMX HAMNPSMIB PO3BUTKY CTPAXOBOr0 PUHKY,
Y3rOIXKEHHS iHTEepecCiB YY4aCHMKIB Ta pe3ynbTaTMBHOIO MapTHEpPCTBa 3 Orns4y Ha HeobXiAHICTb GOpMyBaHHS
nepeaymMoB A0 COLLiaNbHO-eKOHOMIYHOT cTabinbHOCTI Ta 6e3nekn AepxxaBu Ta okpemux ii perioHiB. OCHOBHe
3aBAaHHSA AOCNIAKEHHS NONAra€ y NPOBEAEHHI OLiHKM CUTYaLiT,iCHYOUYMX MPOTHO3iB Ta BUSHAYEHHI NPiOPUTETHUX
HanpsiMiB po3BUTKY cpepu CTpaxyBaHHA 3 OrnNa4y Ha notpebu cycninbCTBa, iHTepecu, MexaHi3aMu NapTHepCTBa,
y TOMY YMCAi Ha MiXHapoAHOMY piBHi. ig yac [OCNIAXEHHS BMKOPWUCTAHO METOAM HAYKOBOrO Mi3HAHHS.
ABTOpPOM [AOCHIAXEHO CYTHICTb T3 MOXIMBOCTI PO3BUTKY cHepu CTPaxyBaHHS 3 ypaxXyBaHHAM MPaKTUYHOIO
[OCBify LepXXaB CBiTY Ta CYy4aCHUX TEHAEHLIN HAa PUHKY CTpaxyBaHHA. [loBeaeHO 3HaYeHHs chepu CTpaxyBaHHS
AN CYyCninbCTBa, PErioHaNIbHOro PO3BMTKY Ta MiABMLEHHS MOXIMBOCTEN Yy cdepi iHBECTULIMHOI AiSAbHOCTI.
lMpoaHanizoBaHO perioHasbHi 0COHBMMBOCTI Ta BU3HAYEHO NPIOPUTETHI HAaNpPsSIMM PO3BUTKY 3 OrNAAY Ha NoTpebu
cdhep Ta ranysev eKOHOMiKM, TepuTopianbHMx rpoMag. ObymMoBNEHO BNIMB pe3ynbTaTUBHOI B3aEMOAIT YYaCHUKIB
CTPAaXOBOr0 PUHKY Ha MOXIMBOCTI PO3LWMPEHHS CTPAaXOBMX MOCAYr. BU3HaueHO akTyanbHICTb nNapTHepCTBa Y
peanizauii nigxoAaiB cTpaxyBaHHs Ta MEXAHI3MIiB B3AaEMOAIT MiX y4aCHMKaMK.ABTOPOM 00YMOB/IEHO HEOOXIiAHICTb
BPErynBaHHA IHTEpeciB YCiX YYaCHMKIB, @ TaKOX B3aEMOY3ro[XXeHOCTi [iM Ta piBHIB BiANOBIAANbHOCTI,
MOX/IMBOCTEN [EPXKABHO-NMPUBATHOrO MNAPTHEPCTBA Y pEerioHasbHOMY pPO3BWUTKY, IHBECTULIMHIN LOiSAbHOCTI.
O6ymoBneHo NoTpeby rapaHTyBaHHS MPaKTUYHMX PE3YNbTaTiB B3aEMOAIT Y chepi cTpaxyBaHHA Ta GOPMYBAHHS
nepeaymMoB A0 COLiaIbHO-EKOHOMIYHOI 6e3neku, y TOMy YMCai 3 ypaXyBaHHSIM perioHanbHMX 0cobnmMBoCTeN.
Pe3ynbTat foCnifXeHHs aBTopa MOXYTb OYTM BUKOPUCTAHI AN9 NoAanblUMX LOCNIAKeHb Yy chepi CTpaxyBaHHS,
B3aEMOJIT Y4aCHMKIB Ha 3acafax napTHepcTBa

KnwouoBi cnoBa: rnobanizauis, iHBeCTMUiMHA [LiSNbHICTb, AEPXaBHO-NPMBATHE MApPTHEPCTBO, CTpaTeriyHi
npiopuTeTH, CTPAXOBIi NPeMii, CTPaxoBi pU3MKHK
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Abstract. The purpose of the article is to generalize the theoretical foundations and justify the feasibility of using
innovative tools to involve citizens in the decision-making process at the level of territorial communities, spread the
practices of participatory budgeting, which will contribute to the formation of an active civil society. The following
methods were used to implement the tasks: abstract-logical; monographic and comparative; graphic; sociological
survey method. The expediency of using the participatory budgeting mechanism for territorial communities is
justified, which will contribute to the establishment of social dialogue between local self-government bodies
and residents of the territorial community. A sociological survey was conducted to identify the realities of
increasing public involvement in the decision-making process at the territorial community level. It was found
that the respondents are equally concerned about urban and personal problems of planning the socio-economic
development of the territory. Innovative mechanisms of public participation (consensus conference, consultative
survey, guided visualization, world cafe, workshop, imagination, public development of alternatives) are proposed,
which will contribute to the formation of an active civil society and increase the level of civic education. Public
space is another innovative tool for the participation of community residents in the decision-making process.
The conducted research contributed to solving the task and justifying the expediency of using innovative tools of
public participation in the decision-making process, spreading the practices of participatory budgeting, which will
contribute to the formation of an active civil society. The formulated author's conclusions and recommendations
are characterized by a positive impact on the involvement of the public in the decision-making process, since the
creation of a higher culture of decision-making and the activation of civil society at the level of the territorial
community can contribute to receiving better services and improving the quality of life of the population

Keywords: local self-government, civil society, participatory budget, citizens' appeals, public hearings

INTRODUCTION

The influence of society on state decision-making has  the establishment of communications and interaction

been discussed since the 20™ century. Today, various
forms of governance are united by the need for direct
and centralized involvement of citizens, non-govern-
mental organizations, and public movements in policy
formation and implementation [1].

The National Strategy for Promoting the De-
velopment of Civil Society in Ukraine for 2021-2026
defines that the main tasks are to create favorable
conditions for the development of public initiative,
the formation of a system of civil society institutions,
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between them and the authorities [2]. Effective inter-
action with the publicis also the foundation for the for-
mation of a transparent system of decentralized state
administration, as stated in the program of Sustaina-
ble Development Goals of Ukraine until 2030 [3]. The
Concept of the Reform of Local Self-Government and
Territorial Organization of Power emphasizes the im-
portance of maximum involvement of citizens in the de-
cision-making process on local government issues and
promoting the development of direct democracy [4].

Kormyshkin, Yu. (2022). Public participation in the decision-making process at the level of territorial communities.
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Theconceptofthedevelopmentofciviceducation
in Ukraine emphasizes that the citizen's participation
should be comprehensive in the conduct of state af-
fairs, in various social processes. Citizens should un-
derstand, take part in the discussion and make deci-
sions related to management and thereby influence
both their own life and the life of the community [5].

For this, citizens need to be both competent in
public and political issues, as well as tools guaranteed
by the government and understanding from public
managers [6].

Many well-known domestic and foreign scien-
tists made a significant contribution to the research
of public participation in management. Thus, accord-
ing to I. Shumlyaeva [7, p. 113], it is determined that
the level of citizen participation in solving local issues
in Ukraine is largely influenced by modern European
trends in the democratization of management pro-
cesses and the stimulation of citizen participation in
local public life. The scientist suggested distinguish-
ing three successive levels of citizen participation in
decision-making at the local level. These levels are
classified depending on the type of relationship, the
degree of participation of members of the territorial
community and the intensity of the process (low -
basic information, medium - consultations with the
public, high — partnership dialogue), the definition of
forms on each of them has a corresponding meaning.

The results of research into the mecha-
nisms of public involvement in the decision-mak-
ing process [8, p. 3] show that an important ele-
ment of citizen participation in socio-political life
and the decision-making process is the coopera-
tion of the city government with public associa-
tions (public organizations, self-organization bod-
ies of the population, initiatives and activists).

According to F. Kamberi & B.Baliqgi [1], commu-
nity participation in decision-making is considered an
essential characteristic of democracy and, in particular,
of local self-government. Thus, local self-government
bodies, with the help of various democratic forms,
seek to involve the community in the decision-mak-
ing process. The study provides a holistic approach to
the development of communities in the municipality,
the level of participation in decision-making processes,
forms of communication between the local govern-
ment and the community, as well as the impact of
community development on the development of state
policy at the local level. The methodology used here
focuses on various studies and reports on local author-
ities and communities, as well as quantitative studies
measuring public opinion. The general results of this
work emphasize that, although there are institutional
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mechanisms for participation in decision-making,
there is a decrease in community participation in de-
cision-making and in the process of developing local
public policy strategies.

Scientists Laura Jankauskaite-Jureviciene &
Ausra Mlinkauskiene [9], are convinced that participa-
tion in decision-making processes involves giving cit-
izens, communities, non-governmental organizations
and other interested parties the opportunity to influ-
encethe formation of policies and laws that affect them.

The study by N. Hertting & C. Kugelberg [10]
emphasizes the role of participation mechanisms as
a political resource for the local ruling elite or the
mayor, as such mechanisms create an atmosphere of
democratic will.

The position that public participation is aimed
at increasing the effectiveness of management by
involving citizens in the processes of forming man-
agement policy and decision-making is expressed by
scientists M.S. Nyaranga et al. [11, p. 29]. We support
the opinion of scientists, because such participation
will contribute to the transparency, accountability and
efficiency of any modern government. Scientists [11]
emphasize the need to strengthen public participation
by creating an independent institution that will man-
age public participation processes.

The Food and Agriculture Organization (FAO)
also supports the position of public participation in
management decision-making. Thus, in the publi-
cation “Citizen participation in sustainable rural de-
velopment” [12] it is emphasized that significant
participation of citizens is necessary for effective de-
velopment. Since rural development is a people-ori-
ented programme, it is very important that people
actively participate in rural development. As an im-
portant pillar of democratic transformations and the
transformation of the civil service, local self-govern-
ment is the place from which the solution to the
problems of democratic development should begin.
One of the important ways to strengthen democratic
institutions without weakening the executive power
is to ensure the active participation of citizens in the
process of village development by providing a stand-
ing committee of local self-government.

Despitethe largeamount of scientificworkin this
field,a number of issues of the theoretical plan regard-
ing forms of public participation in the decision-mak-
ing process and practical recommendations at the level
of territorial communities require further research.

The purpose of the article is to generalize the
theoretical foundations of forms of citizen involvement
in solving community problems, their legal regulation,
and justification of the feasibility of using innovative
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tools of public participation at the level of territorial
communities. The set goal determined the solution of
the following tasks: to systematize scientific views on
the essence of the concept of “public participation”;
carry out an assessment of the spread of the practice
of participatory budgeting for local self-government
bodies; to carry out a sociological study in order to
determine the realities of public involvement in the
decision-making process at the level of the territorial
community; justify the expediency of using innovative
tools to involve citizens in decision-making at the
level of territorial communities.

MATERIALS AND METHODS

This article is aimed at consolidating and conducting a
literature review with the aim of summarizing the the-
oretical foundations of public participation in the deci-
sion-making process by local self-government bodies
and substantiating the feasibility of using innovative
tools of public participation in the decision-making
process at the level of territorial communities, the
spread of participatory budgeting practices, which
will contribute to the formation of active civic society.

An analysis of the most important regulatory
and legal documents describing public participation in
the decision-making process was carried out in order
to find out the ways, means and emerging problems of
involving the public in the decision-making process at
the territorial community level. The following methods
were used in the research process: abstract-logical to
substantiate the research methodology and deter-
mine theoretical generalizations; monographic and
comparative - to systematize the scientific approaches
of scientists to the theoretical aspects of public par-
ticipation in the decision-making process and expand
the methodological base in order to substantiate the
feasibility of using innovative tools of public partic-
ipation in the decision-making process, spreading
the practice of participatory budgeting; graphic - for
visualization of research results; sociological survey
method - to reveal the realities of citizens' involve-
ment in the decision-making process at the level of
the territorial community.A voluntary sample was used
for the sociological survey. The questionnaire was dis-
tributed among residents of the Berezan settlement ter-
ritorial community with the help of social networks.
This method of data collection was purposefully used
to find out who and how active they are in social net-
works and how interested they are in the issues of the
territorial community where they live. The survey con-
sisted of several main research structures: clarification
of the personal attitude of citizens to participation in
decision-making processes and the approach of local
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self-government bodies to the consideration of public
opinion in the process of adopting documents on
various aspects of territorial development.Out of 44
respondents, the distribution in age groups 18-29,
30-40,41-50, 51-60 was almost even: 24.5; 25.4; 23.8
and 26.3%, respectively. It is interesting that persons
aged 18-29 make up 12%; respondents aged 51 and
over - 20%. The majority of respondents were women
(73%). It is noteworthy that by education, about 88%
of respondents have a complete higher education;
68% of respondents have a basic higher education
and 20% have a professional and technical education.
The surveyed residents of the community are repre-
sentatives of various types of activities, namely: 32.1%
of respondents are social workers; 16.2% - civil ser-
vants; 24.1% - entrepreneurs and farmers; 18.8% -
run a household; 3.5% are studying; 5.3 - pensioners.
It is worth noting that 16 respondents (36.4%) called
themselves active members of the community.

The majority of respondents (64%) consisted of
residents of the urban-type village of Berezanka, 36%
of respondents were residents of other villages of the
specified territorial community. Such activity of the
residents of one settlement in answering the ques-
tions of the questionnaire can be based on the interest
of the residents in the development of the settlement
and the growth of well-being, raising the standard of
living and social protection of the population.

Theinformation provisionwas made up of norma-
tive and legal acts of Ukraine, in particular the Constitu-
tion of Ukraine [13], Laws of Ukraine “On Appeals of Cit-
izens” [14],“On Local Self-Government in Ukraine” [15],
“On Bodies of Self-Organization of the Population”[16]
and others; European Strategy for Innovation and Good
Governance at the Local Level [17]; Internet resources;
monographic, periodical and reference publications;
reporting materials of The Food and Agriculture Orga-
nization [12]; results of own research and calculations.

In accordance with the formulated goal, the
stages of the research were: generalization of the the-
oretical foundations of the involvement of citizens in
decision-making and their legal regulation; evalua-
tion of the spread of the practice of participatory bud-
geting for local self-government bodies; conducting a
sociological study in order to determine the realities
of public involvement in the decision-making process
at the level of the territorial community; justification
of the feasibility of using innovative tools of public
participation in the decision-making process at the
level of territorial communities.

The used methodology contributed to solv-
ing the task and justifying the expediency of us-
ing innovative tools of public participation in the



decision-making process, the spread of participatory
budgeting practices, which will contribute to the for-
mation of an active civil society.

RESULTS AND DISCUSSION

At different stages of the management decision-mak-
ing process, the level of participation of the public and
non-governmental organizations may differ depend-
ing on the intensity of involvement. In 1969, Sherry
Arnstein was the first to propose a typology of levels
of citizen participation in the process of making man-
agerial decisions regarding socio-economic develop-
ment. In her article, the author describes the influence
of society on government decision-making using a
ladder model, where Manipulation and Therapy are on
the first and second rungs, respectively, followed by
Information, Counseling, Reconciliation, Partnership,
Delegation of Powers, and Citizen Control on the top
eighth [18, p. 9-10]. By stepping on such a ladder, soci-
ety rises to the highest level - true civic participation.
Note that all other modern forms of public participation
to one degree or another are based on this foundation.

The Council of Europe, in accordance with the
“Code of Best Practices for Public Participation in the
Decision-Making Process”, distinguishes four levels of
participation. These include: information, consulta-
tions, dialogue and partnership [19, p. 7].

According to the level of active participation of
citizens in public life, the authors of the training man-
ual “Personnel management in public authorities” [20]
give the following gradation of their main types: ab-
senteeism; observer; consumer; lobbyist; public fig-
ure; functionary.

As part of the “European Strategy for Innovation
and Good Governance at the Local Level”, the princi-
ples of participatory democratic governance are de-
fined, which are based on principles, rules and practices
developed around the world [17].

Recommendations regarding public participa-
tion in the process of making political decisions were
adopted by the Committee of Ministers on September
27,2017 atthe 1295th meeting of deputy ministers [21].
The recommendations state that public participation
should be based on and motivated by principles that
apply to all participants who publicly participate
in solving the problems of territorial communities.

As L. Kovshun notes, “since civic participation is
a global trend,each country and organization develops
its own policy for its implementation” [22]. According
to the activist, this requires, on the one hand, the pres-
ence of appropriate legal mechanisms and procedures
that allow citizens to influence the resolution of the
problems of territorial communities, and on the other
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hand, provide the opportunity to participate in the
adoption of these decisions. Let's explore the essence
of the tools of public participation and public influ-
ence on the government, which are provided for by
the current legislation of Ukraine. Citizen appeals are
the easiest way for citizens to communicate with the
authorities, with the help of which citizens of Ukraine
have the right to submit comments, complaints and
proposals to state authorities and local self-govern-
ment bodies [14].

With the help of general meetings of citizens,
you can decide on your own, without the intervention
of the authorities, a significant part of your rights as
a citizen. The Law of Ukraine “On Local Self-Govern-
ment in Ukraine” refers to the competence of citizens'
assemblies to resolve issues of local importance [15].

Local initiatives are another way of facilitating
consideration by the local council of issues that affect
the interests of citizens and are within the competence
of local self-government bodies. It should be noted
that the decision of the local council is issued based on
the results of consideration of the local initiative [15].

Avivid example of such a level of citizen partic-
ipation as delegation is the self-organization bodies
of the population. Local councils can allow local resi-
dents to create various bodies of self-organization of
the population and endow them with part of their own
competence, finances, property [13, Article 140, 15, Ar-
ticle 14,16, Article 2]. It is appropriate to note that the
essence of the idea of creating a body of self-organi-
zation of the population consists in delegating part of
the powers of the local government according to the
principle of subsidiarity to the directly organized part
of the community.

A local referendum is a form of decision-mak-
ing by residents of a territorial community through di-
rect voting. For global practice, a local referendum is
a common form of direct democracy. Public decisions
made at local referenda are binding [15].

Public hearings are the most common mecha-
nism of local democracy. The leadership of the terri-
torial community can hold public hearings, organize
meetings with deputies and officials of local self-gov-
ernment. During such meetings, matters of local im-
portance, which belong to the competence of local
self-government [6], are discussed.

Electronicpetitionsareamodernizedformofpub-
lic participation.This is a form of petition that is signed
online, usually through a form on a website. Visitors to
the online petition sign the petition by adding their de-
tails, such as name and email address [23, Article 23].

Having studied the forms of public participa-
tion and their regulation by current legislation, we
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believe that an important direction is the involvement
of the public in the process of making administrative
decisions, a tool of direct democracy, with the help
of which every resident of the territorial community
has the opportunity to join the budget process, un-
derstand its principles and influence decision-making
regarding of the expenditure part of the local budget,
there is a public budget or a participation budget [24].
From the point of view of territorial development, this
tool helps to use budget funds to solve issues that
are vital, according to the users of project results
(local communities). Participation in decision-mak-
ing processes involves giving citizens, communities,
non-governmental organizations and other interested
parties the opportunity to influence the formulation
of policies and laws that affect them [9]. The result of
the implementation of the participation budget is an
increase in the number and quality of the requested
public and private goods and services provided to the
population of the territory as a result of the develop-
ment or reconstruction of public infrastructure facil-
ities. We believe that the spread of such practice for
territorial communities will contribute to the estab-
lishment of communication between the local govern-
ment and the population of the territorial community,
to create conditions for the participation of residents
of the territorial community in the distribution of bud-
get funds to meet their needs.

The creation of initiatives that allow citizens
to be involved in the processes of making administra-
tive decisions provide an opportunity to establish in-
teraction between the authorities and the community.
However, participation strategies and means of partic-
ipation are also different and strongly depend on who
organizes the participation and for what purpose. Pub-
lic participation can take the form of constructive coop-
eration with local authorities to plan for socio-econom-
ic development, or it can be adversarial if initiatives are
rejected. Ideally, public participation should lead to
outcomes that serve the interests of as many members
of the territorial community as possible, not just one
group of stakeholders. According to V.S. Kravtsiva &
I.Z. Supportive policies, which at the stage of develop-
ment had wide public perception, are more successful
than policies that are unknown to society [25]. Most of
the decisions of the authorities concern the citizens of
the territory. When people are aware of these decisions
and feel that they have put effort into developing them,
they are more likely to follow through on them.

A survey of 44 respondents was conducted to
identify the realities of citizen involvement in the deci-
sion-making process at the territorial community level.
To the question “To what extent are you personally
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active in expressing your opinion or submitting pro-
posals to the municipal government when preparing
documents on social and economic development?”
39% of respondents stated that they are neither pas-
sive nor active. However, even more than a third of
respondents answered that they are active (27%) and
very active (9%). When examining the relationship be-
tween gender and social activity, it was observed that
the percentage of responses between the different
sexes for activity was very similar, with 50% of males
saying they were inactive and 50% saying they were
active. Accordingly, the female gender assessed their
activity as follows: 53.1% are inactive and 46.9% are
active. Respondents had to rate their level of activity
on a 5-point Likert scale. To the question “Do you have
enough information about the possibilities of public
participation in the decision-making process at the
level of the territorial community?” as many as 84%
answered that the information is too limited.

In addition, the question “From what sources do
you learn about projects or decisions that are being
considered in the community?” was considered. Re-
spondents were able to choose several answers, but
the vast majority (78%) indicated that the most popu-
lar source of information is social networks (for exam-
ple, Facebook). Respondents also answered that they
Llook for information about various social and economic
development projects on the website of the territorial
community (32%) and ask active members of the com-
munity (50%). Only 5% of respondents ask the commu-
nity leaders about the socio-economic development
issues that concern them, and none of the respondents
answered that they received information about it
from the head of the community or elders. The survey
showed that residents of the Berezan territorial com-
munity are equally concerned about personal housing
and local problems, but most often they discuss these
problems not with governing bodies, but with friends
and acquaintances (89%). Figure 1 below shows that
respondents use social networks more often to com-
municate with government officials than to partici-
pate in project presentations or interviews with gov-
ernment officials. In addition, considering that 46% of
respondents indicated that they did not communicate
with representatives of local self-government bodies
and did not send requests/complaints, it can be argued
that most respondents express their point of view only
in an informal setting that does not affect the plan-
ning of socio-economic development of the territory.

The majority of respondents believe that the
residents of the Berezanka settlement territorial com-
munity are actively seeking to express their opinion or
submit proposals regarding socio-economic planning
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documents to representatives of the authorities (52%),
however, it cannot be claimed that the majority of the
residents of the Berezanka settlement think so, since
the majority of respondents are residents of one terri-
tory Examining the opinion of respondents about why
citizens do not participate in public decision-making, it
was observed that disappointment in self-governance
prevails, since nothing is expected from participation
(75%), they also do not trust their knowledge - 54%
and 66% of respondents believe, that most citizens do

Participation in extended meetings of elders 5%

Participation in project presentations 8%

Consultations with the public 18%

Notification of violations, deficiencies 19%

Expression of opinion regarding the management of the territorial community 22%
Participation in the activities of public organizations 32%

Complaints from citizens 35%

Electronic petitions 62%

Expression of opinion in social networks 78%

not have information about planning processes. Some
respondents also chose answers that indicate a lack of
personal interest - 36% do not have time for it,or 18%
believe that it is not of interest to the population. Only
5% of respondents believe that citizens do not take
part in public decision-making because they trust the
decisions of council members. Table 1 below shows
the views of the respondents regarding the involve-
ment of citizens in the decision-making process at the
level of the territorial community.

o

20 40 60 80 100

Figure 1. Forms of public participation in the decision-making process at the level
of the Berezan settlement territorial community, which were used during 2021

Source: author's development

Table 1. The opinion of respondents regarding the participation of citizens in the decision-making process
of the territorial community (on the example of the Berezan settlement territorial community)

Number of participants

Completely
disagree

The legislation provides sufficient opportunity

for citizens to participate in the decision- 22.7
making process

The management is interested in cooperating 523
with the residents of the community :

The information provided for decision-making 318
is easy to understand ’

The community responds to the opinion of 387
citizens :

Citizens have enough information about 455
opportunities to participate in decision-making :

Citizens trust the decisions made by local 523
government :

Residents have sufficient competence to 114

participate in decision-making

Citizens have the skills to participate in 9.0
decision-making :

Source: author's development

11 13
i sti

26
19

Somewhere in

IEELS the middle
31.8 273 136 45
295 114 23 45
500 11.4 23 6.8
341 205 45 23
318 9.0 114 23
25.0 159 23 6.8
159 295 227 205
205 25.0 205 227

Ukrainian Black Sea Region Agrarian Science, 26(3), 20-31

25



26

Public participation in the decision-making process...

The statements were formulated according to
two research constructs: trust in local self-government
bodies and legislation and respondents’ confidence
in their knowledge. Respondents believe that local
self-government bodies are not interested in coopera-
tion with the population, and the information provided
by the community is not clear and easy to understand.
However, even if local self-government bodies do not
respond to citizens' opinions, according to the respon-
dents, citizens have enough information about oppor-
tunities to participate in the decision-making process
and trust the decisions of the territorial community.
From the responses regarding self-confidence, it can
be seen that the respondents, although doubtful,
agree that they have sufficient competence and skills
to participate in decision-making. Indeed, more than
half of the respondents believe that the TG should
not only inform the public about ways and opportuni-
ties to participate in public decision-making, but also
give advice and take more into account the needs and
wishes of society before making decisions. The major-
ity of respondents believe that there is an urgent need
(84%) or a need (9%) for cooperation between the TG

Consensus conference

and citizens in decision-making regarding socio-eco-
nomic development planning.So,the sample population
for the analysis was 44 respondents. From the survey, it
was observed that respondents are equally concerned
about local and personal issues when participating in
the decision-making process of socio-economic plan-
ning, but they are more Llikely to discuss these issues
with their friends and acquaintances and use social
media than to participate in project presentations or
interviews with government officials. Thus, different
tools and mechanisms can be used to support public
participation at all stages of the management process.
Any successful communication between differ-
ent groups of people can be considered the result of
conversations, dialogues or negotiations. However, ac-
tivists of social and political life are constantly looking
for new forms and practices of communication. These
practices are built on the basis of the specifics of the
development of individual territories, the formation
of a culture of dialogue and many other factors. We
study the practices described by the Analytical Center
CEDOS [8].The following can be the most adapted and
possible for use in territorial communities (Fig. 2).

« A conference at which communication between citizens from different social groups and experts allows to make

the most comfortable decision for everyone

Advisory survey

e Atool that allows you to experimentally influence public opinion and see its change.

Guided visualization

e Imagine your day in the city a year from now and learn about the opportunities to change that future.

World Cafe

» Combines the characteristics of a free space and a chat cafe, where participants have a free discussion, but aim to

create an outline for future projects.

Workshp

A class during which several groups of experts approach the solution of a specific problem from different angles

and, as a result, draw up a joint plan.

Predictions

e An event that allows you to understand and borrow best practices from the past for future use.

Public development of alternatives

» A group of activists asks community residents the question: "How to make our city better for life?" - and records
thousands of answers, which he then presents to the community. The community chooses the most important
projects and unites in working groups for their implementation.

Figure 2. Innovative mechanisms of public participation for territorial communities

Source: developed by the author based on research [8]

Ukrainian Black Sea Region Agrarian Science, 26(3), 20-31



Public space is another innovative tool for the
participation of community residents in the deci-
sion-making process. Public space is a component of
the space within the settlements that are part of the
community [26]. Public space can be created to pro-
vide opportunities for recreation, realization of com-
municative potential, satisfaction of social and public
needs, sustainable and harmonious development of
community territories.

The issue of effective participation and coop-
eration of civil society in authorities became the sub-
ject of scientific research by V.M. Semyanovsky [27].
The study emphasizes the need to reform the sys-
tem of cooperation between authorities and citizens
in Ukraine based on the use of European experience.
The author emphasizes that Ukrainian legislation, to-
gether with international obligations and standards,
lays a reliable legal basis for the wide participation
of civil society not only in symbolic events, but also
in defining the agenda, making decisions and drawing
conclusions about events. We support the opinion of
the author and are convinced that only a system of
joint decision-making and implementation can guar-
antee continuous and effective feedback between
people and the authorities. And scientists emphasize
that in order to discover what attracts civic behavior,
it is worth finding out how state support can promote
active citizenship and contribute to the creation of an
undeveloped civil society.

The work of L.S. Doskich [28]. The author jus-
tified the need to activate civil society institutions at
the level of territorial communities and revealed the
relationship between the effectiveness of the processes
of local political activity and public participation. We
are convinced that, at the same time, it is important
to constantly search for new forms and practices of
communication, which are built on the basis of the
specifics of the development of individual territories,
the formation of a culture of dialogue and many other
factors. We believe that innovative mechanisms of
public participation will contribute to the formation
of an active civil society and increase the level of civic
education. The authors [29] are of the same opinion. In
their research, the authors [30] state that at the local
level around the world, governments, communities
and other organizational partners are experimenting
with different approaches to increase public partici-
pation and influence on decision-making and action
at the regional, city and/or district levels.

In the course of the conducted research, it was
established that the tools of e-democracy are being
implemented the most. The same conclusions were
made in the studies of I.R. Tymechko [31]. At the same
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time, the author revealed a low level of activity in the
creation of self-organization bodies and the use of
public control tools, at the same time it was noted
that in the processes of solving the tasks of the devel-
opment of territorial communities of the Carpathian
region, there are active public and charitable organi-
zations that contribute to the active involvement of
additional financial resources.

The implementation of a participatory budget al-
lows for an increase in the activity and involvement of
the public in public participation in the decision-making
process regarding the distribution of financial resources
in local budgets [32]. Authors of a similar opinion [33],
who proposed the main components that should be
included in the process of participatory budgeting, the
purpose of which is to promote the establishment of so-
cial dialogue between local authorities and residents of
the territorial community and create conditions for the
participation of residents of the territorial community in
budget processes to meet their needs. We believe that
participatory budgeting makes it possible to meet the
urgent needs of the community in a relatively short pe-
riod of time, stimulates economic development at the
local level, and improves relations between institutions
and representatives of both civil society and the govern-
ment. This tool of direct democracy is more helpful for
the socially protected majority to care for vulnerable mi-
norities, such as the disabled, the unemployed, the inter-
nally displaced, the elderly, the homeless, and orphans.

Research by O.V. lvanin [34] emphasize that de-
spite the spread and availability of various forms of
public participation and the opportunity for citizens
to join the decision-making process on issues of social
and economic development of the community, the di-
rect participation of residents remains at a low level.
There is a small part of active citizens or even civil
society organizations that participate in communica-
tion with local self-government bodies, but such par-
ticipation can hardly be called effective and one that
expresses the opinion of the entire community.

Investigating the opinion of respondents
about why citizens do not participate in public de-
cision-making, it was observed that disappointment
in self-governance prevails, citizens also do not trust
their knowledge, and 66% of respondents believe that
most citizens do not have information about planning
processes. Some respondents also chose answers that
indicate a lack of personal interest and believe that
the population is not interested in this. Only 5% of
respondents believe that citizens do not take part in
public decision-making because they trust the deci-
sions of council members. In turn, the study [35] indi-
cates that the dominant or indecisive attitude of local
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government officials and the emphasis on rules and
expert knowledge can hinder the authentic participa-
tion of citizens in the decision-making process. Scien-
tists [36] in the course of the conducted research con-
clude that the majority of respondents are sincerely
interested in increasing objectivity and representation
through citizens' dialogue.

Public participation in the context of the man-
agement of local self-government bodies allows
taking into account social, environmental and other
factors in the activity, reduces risks due to the joint
implementation of management decisions taking into
account the interests of certain social groups in them,
as well as their involvement in the process of making
management decisions. Scientists [37] have a similar po-
sition, who claim that urban development initiatives af-
fect the everyday life of citizens, so citizens often partic-
ipate in these processes themselves. The same opinion
is supported by the authors [38] and they believe that,
on the one hand, citizens should be aware and informed
about the possibility of their participation in local affairs,
decision-making regarding local development, and on
the other hand, there should be a desire of local author-
ities to listen, take into account and adequately respond
to the opinion of citizens. Indeed, in the course of our
sociological research, it was established that more than
half of the respondents believe that the TG should not
only inform the public about ways and opportunities to
participate in public decision-making, but also give ad-
vice and take more into account the needs and wishes of
society before making decisions. We are convinced that
only under such conditions, the involvement of citizens
in solving local self-government issues will be mutually
beneficial both for the residents of the respective terri-
tory and for the local self-government body.

CONCLUSIONS

Forms of public participation and their regulation by
domestic legislation are defined. It is substantiated
that the most popular way of communication between
citizens and representatives of the authorities is the
tools of electronic democracy.

The expediency of using the participatory
budgeting mechanism for territorial communities is
substantiated, which will contribute to establishing a
social dialogue between community leaders and mem-
bers during decision-making, creating conditions for
the participation of residents of the territorial commu-
nity in the formation of the budget to meet their needs.

A sociological survey was conducted to identify
the realities of citizen involvement in the decision-mak-
ing process at the territorial community level. As a re-
sult, it was observed that the respondents are equally
concerned about urban and personal problems of plan-
ning the socio-economic development of the territory,
but they more often discuss these problems with their
friends and acquaintances and use social networks
than participate in project presentations or interviews
with government officials. Thus, to support public par-
ticipation at all stages of the management process,
it is worth using innovative tools and mechanisms.

Innovative mechanisms of public participation
(consensus conference, consultative survey, guided
visualization, world cafe, workshop, imagination, pub-
lic development of alternatives) are proposed, which
will contribute to the formation of an active civil so-
ciety and increase the level of civic education. Public
space is another innovative tool for the participation
of community residents in the decision-making pro-
cess. The formulated author’s conclusions and recom-
mendations are characterized by a positive impact on
the involvement of the public in the decision-making
process, since the creation of a higher culture of de-
cision-making and the activation of civil society at
the level of the territorial community can contribute
to receiving better services and improving the quality
of life of the population. Further study of the forms
of public participation in the decision-making process
at the level of territorial communities necessitates a
study of the degree of awareness of the population
regarding the possibilities of such participation and
the desire of local authorities to listen to the opinion
of citizens, respond adequately to it, which will be mu-
tually beneficial for all parties.

REFERENCES
[1]  Kamberi, F., & Baliqi, B. (2018). Participation of the community in the decision-making process - case
the municipality of Pristina. Path of Science, 4(8), 5001-5012. Retrieved from https://www.academia.
edu/37399683/Participation_of the_Community_in_the_Decision_Making Process_Case_the_Municipality_

of Pristina.

[2]  Decree of the President of Ukraine No.487/2021 “On the National Strategy for Promoting the Development
of Civil Society in Ukraine for 2021-2026" (2021, September). Retrieved from https://zakon.rada.gov.ua/

laws/show/487/2021#n23.

[3]  Decree of the President of Ukraine No.722/2019 “On the Goals of Sustainable Development of Ukraine for the
period up to 2030" (2019, September). Retrieved from https://zakon.rada.gov.ua/laws/show/722/2019#Text.

Ukrainian Black Sea Region Agrarian Science, 26(3), 20-31



[4]

[5]
(6]
[7]

(8]
(%]

[10]

[11]

[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]

[20]
[21]
[22]

[23]

[24]

[25]

Kormyshkin

Order of the Cabinet of Ministers No. 333 “On Approval of the Concept of Reforming Local Self-Government
and Territorial Organization of Power in Ukraine” (2014, April). Retrieved from https://zakon.rada.gov.ua/
laws/show/333-2014-%D1%80#Text.

Order of the Cabinet of Ministers No. 710-r “The concept of development of civic education in Ukraine”
(2018, October). Retrieved from https://zakon.rada.gov.ua/laws/show/710-2018-%D1%80#Text.

Kovshun, L. (2016). Government-community collaboration: Six typologies of public participation. Mistosite.
Retrieved from https://cutt.ly/8KPHIco.

Shumliaieva, I. (2021). The influence of European norms of participatory democracy on increasing the level
of participation of Ukrainian citizens in local self-government. Public Administration Aspects, 9(1), 113-120.
doi: 10.15421/152111.

Cedos.org.ua. (2017). Research of mechanisms of public involvement in the decision-making process by Kyiv
city authorities. Retrieved from https://cedos.org.ua/wp-content/uploads/re_cedos_web.pdf.
Jankauskaité-Jureviciené, L., & Mlinkauskiené, A. (2021). Community participation in decision making
processes in urban planning: The case of Kaunas. Journal of Contemporary Urban Affairs, 5(2), 197-208.
doi: 10.25034/ijcua.2021.v5n2-3.

Hertting, N., & Kugelberg, C. (2018). Representative democracy and the problem of institutionalizing local
participatory governance. In Local participatory governance and representative democracy (1-17). London:
Routledge.

Nyaranga,M.S.,Hao, C., & Hongo,D.0.(2022).The role of public participation in governance towards achieving
sustainable development. Part 2. RUDN Journal of Public Administration, 9(1), 29-41. doi: 10.22363/2312-
8313-2022-9-1-29-41.

The Food and Agriculture Organization. (n.d.). Citizen participation in sustainable rural development. Retrieved
from https://www.fao.org/in-action/territorios-inteligentes/noticias/detalle/en/c/1376243/.

The Constitution of Ukraine. (1996, August). Retrieved from https://zakon.rada.gov.ua/laws/
show/254%D0%BA/96-%D0%B2%D1%80#Text.

Law of Ukraine No. 393/96-VR “On Citizens’ Appeals”. (1996, October). Retrieved from https://zakon.rada.gov.
ua/laws/show/393/96-%D0%B2%D1%80#Text.

Law of Ukraine No. 280/97-VR “On Local Self-Government in Ukraine”. (1997, May). Retrieved from https;//zakon.
rada.gov.ua/laws/show/280/97-%D0%B2%D1%80#Text.

Law of Ukraine No. 2625-I11 “On Bodies of Self-Organization of the Population”. (2001, July). Retrieved from
https://zakon.rada.gov.ua/laws/show/2625-14#Text.

Council of Europe. (n.d.). European strategy for innovation and good governance at local level. Retrieved from
http://www.slg-coe.org.ua/wp-content/uploads/2015/05/Strategy_for_Innovation.pdf.

Honchar, Yu., Drozhzhyn, D., Zinchenko, A., Kolodeznyj, A., Nyzhnyk, O., Pererva G., Terentieva 0., &
Chervonnyj, B. (2021). Participation in community development strategy. Experience of territorial communities of
Donetsk and Luhansk regions. Retrieved from https://www.undp.org/uk/ukraine/publications/.

Code of best practices for public participation in the decision-making process. (2009). In Conference
of international non-governmental organizations of the council of Europe. Retrieved from https://rm.coe.
int/16802eeddb.

Seryogin, S.M, Borodin, E.I., Komarova, K.V., Lipovskaya, N.A., & Tarasenko, T.M. (2019). Personnel management
in public authorities (200). Dnipro: DRIDU NADU.

Council of Europe. (2017). Guidelines for public participation in political decision-making. Retrieved from
https://rm.coe.int/guidelines-on-civil-participation-in-political-decision-making/168076e135.
OporaUa.(2018). Civic participation: What is it? Retrieved from https:;//www.oporaua.org/news/vybory/45436-
hromadianska-uchast-shcho-tse-take.

Law of Ukraine No. 577-VIIl “On Amendments to the Law of Ukraine “On Citizens’ Appeals” concerning
Electronic Appeals and Electronic Petitions” (2015, July). Retrieved from https://zakon.rada.gov.ua/laws/
show/577-194#Text.

Order of the Ministry of Finance of Ukraine No. 94 “On Approval of Methodological Recommendations on
Mechanisms of Public Participation in the Budget Process at the Local Level”. (2020, March). Retrieved from
https://cutt.ly/FKPHRGO.

Kravtsiva, V., & Storonyanska, I. (2020). Territorial communities in terms of decentralization: Risks and
mechanisms of development. Lviv: S| “Institute of Regional Studies named after M| Dolishny of NAS of
Ukraine”.

Ukrainian Black Sea Region Agrarian Science, 26(3), 20-31

29



30

[26]
[27]

[28]

[29]

[30]
[31]

[32]

[33]

[34]
[35]
[36]
[37]

[38]

Public participation in the decision-making process...

ULEAD with Europe. (n.d.). How to create a public space: Practical recommendations for communities. Retrieved
from https://decentralization.gov.ua/uploads/library/file/776/ULEAD_public.pdf.

Semianovskyi, V.M. (2019). Participation of the public in state and local governance: Principles, statistics and
European experience for Ukraine. Statistics of Ukraine, 2,21-30. doi: 10.31767/5u.2(85)2019.02.03.
Doskich, L.S. (2017). The influence of citizens on decision-making by local self-government bodies as a
factor in the effective functioning of democracy at the local level: Polish experience and Ukrainian realities.
Political Life, 3, 35-40. Retrieved from https://jpl.donnu.edu.ua/article/view/4074.

Baxtera, S.,Barnesa, A., Leeb, C.,Meadc, R., & Clowes, M. (2022). Increasing public participation and influence
in local decision-making to address social determinants of health: A systematic review examining initiatives
and theories. Local Government Studies. doi: 10.1080/03003930.2022.2081551.

Blok,S.N.,Fenger,H.J.M., & van Buuren,M.W.(2022).Stimulating civic behavior? The paradoxes of incentivising
self-organization. Local Government Studies. doi: 10.1080/03003930.2022.2087061.

Tymechko, I.(2019). Civil participation in decision-making at the level of territorial communities: Instruments
of participation. Effective Economics, 2. doi: 10.32702/2307-2105-2019.2.53.

Chorna-Bokhniak, N., & Lepyoshkin, 1. (2020). Implementation and improvement of participatory budgeting.
Experiences of Ukrainian Cities and Recommendations. Retrieved from http://pleddg.org.ua/wp-content/
uploads/2021/01/PLEDDG_Casestudy Participatory Budgeting_2020-eng.pdf.

Sirenko, N., Melnyk, O., & Shyshpanova, N. (2018). Prospects for implementing the “participatory budgeting”
as an effective instrument for implementing budgetary policy at the local level. Baltic Journal of Economic
Studies, 4(2), 222-228. doi: 10.30525/2256-0742/2018-4-2-222-228.

Ivanina, O.V. (2020). Risks and obstacles of public participation at the level of local communities in Ukraine.
Political Institutions and Processes, 3, 31-38. doi: 10.24195/2414-9616.2020-3.5
Blijleven,W.(2022).Expert,bureaucrat,facilitator: The role of expert public servants in interactive governance.
Local Government Studies. doi: 10.1080/03003930.2022.2047028.

Baltz, A. (2022). Disseminating and collecting information: Municipalities’ communicative practices and
deliberative capacities. Local Government Studies, 48(1), 48-67. doi: 10.1080/03003930.2021.1909575.
Hovik, S., & Stigen, .M. (2022). The paradox of organizational complexity in urban development: Boundary
spanners’ handling of citizen proposals. Local Government Studies. doi: 10.1080/03003930.2022.2052857.
Krivokulska, N., & Bohach, Yu. (2020). Analysis of forms of public participation in local self-government.
Economic Analysis, 30(4), 60-66. doi: 10.35774/econa2020.04.060.

Ukrainian Black Sea Region Agrarian Science, 26(3), 20-31



Kormyshkin

Y4yacTb rpOMaAcCbKOCTI B Npoueci NPUUHATTS pilleHb
Ha piBHi TepUuTOopianbHUX rpoMag,

KOpiit AHaToniitoBuy KopMuLLKiH

MMKONaiBCbKMI HALLIOHANbHMIA arpapHuUiA yHiBepCuTeT
54008, Byn. leopria loHragse, 9, M. Mukonais, YkpaiHa

AHoTauiga. MeTol0 CTaTTi € y3araJbHEHHS TEOPETMYHMX OCHOB Ta OOrPYHTYBAaHHS AOLINBHOCTI 3aCTOCYBaHHA
iHHOBALiMHMX IHCTPYMEHTIB 3aNy4YeHHS rpPOMasH A0 NpoLecy NPURHATTS pilleHb Ha PiBHI TEPUTOPiaNbHUX rpOMag,
MOLMPEHHS MpakTUK OroaxeTy y4yacTi, WwWo cnpustume GOPMYBaHHIO AaKTMBHOIO TPOMAASAHCbKOrO CyCninbCTBa.
[ns peanisauii noctaBneHUX 3aBAaHb BUKOPWMCTOBYBANMCA Taki MeToAM: abCTPAKTHO-N0rYHMI; MOHOrpadiyHmi
Ta MOPIBHANbHMIA; rpadivyHUM; METOL COLiIONOriYHOro onuTyBaHHA. O6rpyHTOBAHO AOUINMbHICT BUMKOPUCTAHHS
MeXaHi3My MapTULMNATOPHOro OHMKETYBaHHS [N TepUTOpialibHUX rPOMaj, WO CNpuUSTUME HaNnaromKeHHIo
COLiaNbHOro [Aianory Mix OpraHamy MiCLLeBOr0o CaMOBPSAYBAHHS Ta MELIKaHUSIMWM TepuTOpianbHOi rpoMaau.
[poBeneHe couionoriyHe ONUTYBAHHS LLOAO BUSBNEHHS peanilt akTMBi3aLuil 3a1y4eHHs rpOMaACcbKOCTi 40 npoLecy
NPUMHATTS pilleHb Ha piBHI TepuTOpianbHOI rpomMaan. BuseneHo, WwWo pecnoHAEHTIB OOHAKOBO XBUIOKTb MiCbKi
Ta ocobucTi npobnemMu nNnaHyBaHHS COLiasbHO-EKOHOMIYHOrO PO3BUTKY TEPUTOPIi. 3aNpONOHOBAHI iHHOBALiMHiI
MeXaHi3MM rpoOMafaCbKoi y4acTi (KOHCEHCYCHA KOHpepeHLisl, KOHCYNbTaTUBHE ONWUTYBAHHSA, KepOBaHa Bi3yanisauis,
cBiTOBe Kade, BOPKLIOMN, YIBM, rPOMaACbka po3pobKa anbTepHaTuB), WO CrpusTuMe (QOPMYBaHHIO aKTMBHOIO
rpoMaasHCbKOro CyCninbCTBa, MiABULLEHHIO PiBHS TPOMAAsSHCbKOT OCBITU. LLle 0gHMM iHHOBAUiMHUM IHCTPYMEHTOM
yyacTi XXUTeNiB rpoMaZiv B MpoLECi NPUAHATTS pilleHb € TPOMaACbKUi NpocTip. [poBefeHe [OCAiAXKEHHS CNpUsAIo
pO3B13aHHI0 NOCTABNIEHOMO 3aBAAHHS Ta OOFPYHTYBAHHIO AOLiNbHOCTI 3aCTOCYBaHHS iHHOBALIMHUX IHCTPYMEHTIB
yyacTi rpoMafcbKOCTi B Mpoueci NPUAHATTS pilleHb, NOWMPEHHIO MPAKTUK OOOXeTy yvacTi, Wo cnpustuMe
(QOpPMYBaHHIO aKTMBHOIO rPOMAAAHCHKOro cycninbCTBa. CHopMynboBaHi AaBTOPCbKi BMCHOBKM Ta pekoMeHzauii
XapaKTePM3YTbCA MO3UTUBHUM BMIMBOM Ha 3a/y4€HHS FPOMAACHKOCTI 40 MPOLEecy NPUMAHATTS pilleHb, OCKiNbKM
CTBOPEHHS BULLOT KYNbTYPU MPUAHATTA PilleHbTa akTUBI3aLlig F(pPOMaAsHCbKOro CyCMinbCTBA HA PiBHI TEPUTOPianbHOI
rpoMajm Moxe CNpuSTU OTPUMYBAHHIO SIKICHILIMX MOCYT Ta NOKPALLEHHK KOCTI XXUTTS HAaCeNeHHs

KnwouoBi cnoBa: MicueBe caMOBpPSAYBaHHS, rPOMAASHCbKE CYCMinbCTBO, OHOMXKET y4acTi, 3BEPHEHHS TPOMAfSH,
rPOMALChKi CYXaHHA
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Abstract. The main task of water supply systems is to expand the technological capabilities of the water supply
process, increase its reliability, reduce its capital and operating costs, and simplify design. The purpose of the
article is to determine the optimal parameters for the use of the proposed constructive solution of water-lifting
equipment in the conditions of livestock farms. The research was conducted in laboratory conditions with further
use of mathematical statistics methods. The criteria for optimizing the use of the proposed design of water-lifting
equipment in the conditions of livestock farms include the amount of water flow and the speed of the flow. The
article establishes the most optimal structural and technological parameters of water-lifting equipment, namely:
head height; volume of transit tanks; pipeline diameter; pipeline length. The principle of operation of the proposed
constructive solution of water lifting equipment for use in livestock farms is based on increasing the necessary
pressure for the water supply network by direct repeated use of gravity forces in the form of the weight of the
liquid column from natural or artificial pressure. The ratio of criteria for optimizing the process of using water-
lifting equipment in the conditions of livestock farms and optimal structural and technological parameters of the
proposed solution was determined. The use of technology in compliance with the recommended structural and
technological parameters will solve the problem of improving the quality of water supply to consumers in the
conditions of livestock farms, reducing energy consumption during the operation of the water supply system and
maintaining the necessary pressure in the water supply network

Keywords: farm mechanization, farms, evaluation of the quality of the technological process, animal husbandry,
structural and technological parameters

INTRODUCTION

One of the most important problems in livestock farms
is the creation of a modern water supply system. Wa-
ter supply systems are complex engineering structures
that provide both water supply to consumers and drain-
age and wastewater treatment. The use of water supply
systems requires a lot of energy, so the creation of sys-
tems that will contribute to energy saving is necessary
for the development of the industry in the country.

If an effective water supply system is used,
the productivity of livestock farms increases. Water
consumption on dairy and fattening farms can reach
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several thousand cubic meters. To create operational wa-
ter supplies, water towers are used, the filling of which
requires significant energy costs.

Thus, the task of water supply systems is to ex-
pand the technological capabilities of the water sup-
ply process, increase its reliability, reduce its capital
and operating costs, and simplify design. Therefore, it
is proposed to carry out the process of increasing the
pressure by gravity in the form of the weight of a liquid
column of the required height by implementing a sys-
tem of gravity water lifting equipment, which provides

Babenko, B., Dotsenko, N., Batsurovska, I., & Gorbenko, O. (2022). Determination of the parameters of the use of water-
lifting equipment in the conditions of livestock farms. Ukrainian Black Sea Region Agrarian Science, 26(3), 32-46.



an automatic process of reusing the pressure that exists
in the water supply system of livestock farms.

The given data demonstrate a tendency to re-
duce livestock in livestock farms of Ukraine [1]. Re-
searcher O. Zakharchenko analyzed the quantitative
composition and dynamics of livestock and poultry and,
taking this into account, calculated the volume of tech-
nical water used in livestock and poultry farming [2]. As
the cost of energy continues to rise, the development
of more efficient equipment will contribute to energy
conservation [3]. The functioning of cattle fattening
farms is based on the compliance of the technical char-
acteristics of livestock facilities with modern require-
ments and the efficiency of production [4]. During the
development of technical solutions for cattle fatten-
ing farms, key aspects of EU regulatory requirements
should be taken into account [5].

Let’s consider the points of view of foreign re-
searchers on the investigated problem. M. Ali identified
opportunities to reduce the energy consumption of the
pumping system by means of intelligent design, mod-
ernization and operation [6]. The authors P. Rajkova &
Z. Kubik analyzed the relationship between farm mech-
anization and the need for labor, increasing the level of
farm mechanization reduces the demand for hired la-
bor [7]. The authors Y. Zhang et al. determined that the
suction of coarse solid particles in a hydraulic collector
is effective in the context of working with particles of
different densities [8]. The article by J. Qian et al. presents
a comprehensive review of the progress made in recent
years on cavitation in valves, including check valves [9].
The article by R. Aryal et al. presents a semi-analytical
model that facilitates the optimal design of small hydro-
power systems so that the maximum possible energy can
be collected under conditions of low head and flow in
channel conditions [10]. E. Katsuno cites several prac-
tical applications in fluid mechanics aimed at reducing
energy dissipation by reducing resistance or pressure
drop [11]. However,when adapting and applying energy
benchmarking methodologies elsewhere, site-specific
factors such as different discharge conditions, topo-
graphic boundary conditions, volume and composition
of wastewater must be considered and these factors
must be taken into account by practitioners. during the
assessment of energy comparative analysis [12].The de-
velopment of water resources, especially hydropower, is
an important source of renewable energy. In the work
of F. Tian, this relationship was investigated using data
on the construction of reservoirs, the use of hydropower
and water [13]. Water engineering modeling tools and
mathematical tools provide an information resource for
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practitioners who want to learn more about different
water engineering methods and models and their prac-
tical applications and case studies [14].

The device for raising water [15], proposed by re-
searchers Y.F. Samedov & E.S. Strelskyi is distinguished
by the fact that the pipe for raising water in the upper
part has an extended part, which is located at a height
of 10 meters. A shut-off valve is placed in the lower part
of the pipe for raising water, which is below the water
level in the source of supply. The disadvantages of the
device include the fact that the height of the water rise
is limited, it is affected by the magnitude of the water
level drop.

Also known is the device for raising and supplying
water [16], proposed by the inventors D.G. Parmenova &
G.G. Deligiosis. It is equipped with an additional pipe-
line with a pump. A siphon line contains a gate valve
that is installed at its discharge end before the reser-
voir or power supply being filled. The siphon pipeline is
connected to an additional valve with a filling tank. But
the design dimensions of the device limit the length of
the water transportation path.

The authors investigated separate agricultural
production [17] and mathematical modeling of the
technology of processing agricultural products [18], but
determining the efficiency of using water-lifting equip-
ment in the conditions of livestock farms was not a spe-
cial subject of research.

The analysis of literary and patent information
sources devoted to the problem of using water-lifting
equipment in the conditions of livestock farms makes it
possible to conclude that:

e the lack of modern water-lifting equipment in the
conditions of livestock farms does not allow to fully re-
alize the possibility of providing them with easy-to-use
and energy-efficient systems;

e the study of known solutions of equipment for
raising water, makes it possible to conclude that the
functioning of the system becomes possible only under
the condition of creating a constant necessary pressure
of water in the supply pipeline;

e in literary sources, there is a limited number of
technically justified constructive solutions of water
supply systems for the consumer in conditions of insuf-
ficient pressure from the water supply source.

Thus, the task of water supply systems for live-
stock farms is to expand the technological capabilities of
the water supply process, increase its reliability, reduce
its capital and operating costs, and simplify construction.

To solve it, it is proposed to implement a con-
structive solution of water-lifting equipment in the
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conditions of livestock farms, equipped with a device
that provides an automatic process of multiple use of
the pressure that exists in the system for supplying wa-
ter to the consumer.

The task of the constructive solution proposed by
the authors is to increase the efficiency by reducing the
energy consumption of water supply systems, ensuring
optimal pressure in the water supply network and im-
proving the quality of water supply to consumers.

The purpose of the article is to determine the
parameters of using the proposed constructive solu-
tion of water-lifting equipment in the conditions of
livestock farms, to conduct experimental studies and to
prove the effectiveness of the use of similar devices in
the conditions of agriculture.

MATERIALS AND METHODS

The methods of physics, hydraulics, analysis and
modeling were used to solve the research tasks. The
methods of physics and hydraulics were used to study
the patterns of fluid movement using the balance
equation of the specific energy of the moving fluid in
the pipe. The process of raising water using the pro-
posed constructive solution of water-raising equip-
ment in the conditions of livestock farms is based on
the use of three laws in one process: the basic law of
hydrostatics, the Boyle-Marriott law of gas dynamics
and the law of connected vessels with liquid. Hydrau-
lic dependencies were used to determine the required
volume of water consumption and the speed of move-
ment of the liquid flow. In the case of the proposed
constructive solution of water-lifting equipment in the
conditions of livestock farms, the law of fluid move-
ment in the gap from one transit container to another
is considered. For this purpose, the regularity of fluid
movement is considered using the balance equation
of the specific energy of the moving fluid in the pipe
(D. Bernoulli’s equation). For the sudden expansion of
the pipeline, when a pipeline with a smaller diameter
passes into a pipeline with a larger diameter, the head
loss during a sudden expansion of the pipeline was
determined by Borda’s formula. Based on these depen-
dencies, the area of the pipeline diameter is theoreti-
cally determined.

Reference literature for process and plant engi-
neers [19], water treatment plant operators, and envi-
ronmental consultants [20] was used in the design of
the laboratory plant. An analysis of the main technical
achievements in the design of water-lifting devices
with an emphasis on modern hydraulic engineering
technologies was also performed [21].
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The study of technological parameters of wa-
ter-lifting equipment was carried out in laboratory
conditions by methods of mathematical statistics [22]
with data processing on a PC. Experimental studies of
water lifting by water-lifting equipment were carried
out on a specially designed installation. The program of
experimental research involves checking the structural
scheme of water-lifting equipment in the conditions of
livestock farms, determining the quality indicators of
the technological process (height of the liquid column;
volume of transit tanks; pipe diameter; pipe length) ac-
cording to the following optimization criteria: volume
of water consumption, speed of flow. Optimization of
structural and technological parameters was carried
out using a full factorial experiment.

- factors that least affect the technological process
were equaled to zero,and the number of significant fac-
tors should not exceed two; otherwise, the study of the
response surface on a two-dimensional plane is impos-
sible;

- taking the derivatives of each of the two remaining
factors, the center of the response surface was located,
where the value of the optimization criterion was de-
termined; in the case of the absence of the center or
its location outside the experimental zone, the center
was placed in the zone of the optimal combination of
factors;

- the regression equation was reduced to the canon-
ical form, after which contour curves of two-dimen-
sional intersections were constructed;

- alternately equating the factors to zero, leaving
any two others not equal to zero, we get the regression
equation for the volume of water consumption and the
speed of the flow.

RESULTS AND DISCUSSION
Theoretical justification of the application of the proposed
constructive solution of water-lifting equipment in the
conditions of livestock farms
The process of raising water in the proposed constructive
solution of water lifting equipment in the conditions of
livestock farms is based on the use of three laws in one
process: the basic law of hydrostatics, the Boyle-Marriott
law of gas dynamics and the law of connected vessels
with liquid [23]. It was this set of laws that made it possi-
ble to create a system of the proposed constructive solu-
tion of water-lifting equipment in the conditions of live-
stock farms. At the same time, the force of gravitational
action appears in the form of the weight of a column of
liquid, which is equal to the pressure, that is, the force of
gravitational action F is equal to:



_ miM;
F= 72 Ycgr.consts (1)

where, m, is the weight of the liquid column, kg; M, -
weight of land, kg; r - is the distance between the cen-
ters of gravity, m; y,, .. is the gravitational constant.
The basic equation of hydrostatics establishes
a relationship between the hydrostatic pressure at a
point of the liquid, its location (coordinates) in the lig-
uid, and the density of the latter. It is an equation of an
applied nature, with its help in engineering practice the
hydrostatic pressure at any point of the liquid is found.
To substantiate the basic equation of hydrostatics,
consider the case when a liquid in a state of equilibrium
is in a vessel and only the force of gravity acts on it. In
this case, the projections of mass forces on the axis of
coordinates, related to a unit of weight, will be equal to:

x=0'y=0'Fz=_g' (2)
Let’s substitute the value of the projections into

the equation dp=p(F, dx+Fy dy+F, dz), we will get the
dependence:

dp = —pgdz. 3)
By integrating this equation with the condition
that and that p=const within the volume of the liquid

under consideration, the change in the acceleration of
free fall can be neglected, i.e. g=const, we get:

p=-pgz+c, (4)
where c is an arbitrary constant.

Dividing equation (4) by pg, we get:

p__
z+ on = const. (5)

Dividing equation (4) by p, we get:
gz + % = const. (6)

Note that the terms of equation (5) are assigned
to a unit of weight, and (6) to a unit of mass. Boundary
conditions on the surface of the liquid are known: z=z,
p=b,, and, then:

=2z + =, 7)

P =Dy +pgh—pa = (po —

where Ap=p-p..

a
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Substituting this expression for constant inte-
gration into formula (4), we get:

Z0tPo _ 24D (8)
pg)  (p9)
Equation (8) is called the basic equation of hy-
drostatics.
It follows from equation (8):

p =po tpg(zy — 2), ©)

that is, that the pressure in the liquid, which is in a state
of equilibrium, is greater than the pressure on the sur-
face by an amount equal to the weight of the column
of liquid above this point. Since z -z=h, formula (9) will
take the form:

Pabs = Po + pgh, (10)
where p , is the absolute pressure at the point; p,-
pressure on the free surface; h - is the immersion
depth of the point in the liquid; p - water density;
g - the acceleration of free fall.

Equation (10) is called the basic equation of hy-
drostatics for absolute pressure.

Thus, according to equation (10), the pressure
at the point of the liquid, which is in a state of equi-
librium at a depth h below the free surface, is equal to
the sum of the pressure on the free surface p, (in open
vessels it is equal to the atmospheric pressure) and
the pressure due to the weight of the liquid column,
located above the point, i.e. pgh.

In open vessels, usually only the pressure pgh
is taken into account, and the atmospheric pressure is
mutually balanced, and equation (10) will take the form:

p = pgh. (11)

Equation (11) is the basic equation of hydrostat-
ics for excess pressure. Thus, excess pressure at any
point inside the liquid arises only from the weight of its
column located above the point.

Given that p , =p_+p, from where p=p , -p_, and
taking into account equation (10), we get:

Pa) + pgh = 4p + pgh, (12)
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Thus, in this case, as well as for the proposed
design solution of water-lifting equipment in the con-
ditions of livestock farms, the excess pressure at any
point of the liquid is created both by the weight of the
liquid column and by the excess pressure on the free
surface, the value of which is Ap.

According to the Boyle-Marriott law:

PV = const, (13)
where P is the air pressure in the specified volume V,
the conditions for obtaining the required degree of at-
mospheric air compression in the hermetic volume of
the basic capacity of the proposed structural solution
of the water-lifting equipment in the conditions of
livestock farms (compressor) have been created.

The third law of the process of raising water
in the proposed constructive solution of water lifting
equipment in the conditions of livestock farms is the
law of connected vessels with liquid, which provides
a justification for the balance of liquids in connected
vessels.

As you know, connected vessels are called ves-
sels that are connected to each other by hydraulic lines
or structural elements. Consider a system consisting of
two connected vessels filled with two different liquids
that do not mix, and pressures p, and p., which are not
the same, act on the free surface of the liquid.

The specific gravity of liquids is also different -
in the first vessel y,, and in the second y,.

Let’s take the comparison area 0-0 at the level
of the liquid interfaces, then the positions of the free
liquid surfaces in the vessels relative to it will be h,
and h,.

According to the basic equation of hydrostat-
ics, the pressure at any point of the liquid at the level
of the plane of comparison in the first vessel will be
p=p,*y,h,, and in the second - p=p,+y,h,. Since the
system (liquid) is in equilibrium, these pressures will
be the same, i.e

p1+vihy = p2 +v2h,. (14)

In the case of the proposed constructive solution
of water-lifting equipment in the conditions of Llive-
stock farms, we are interested in the supply of liquid
to a higher level. And for this, you need to consider the
law of fluid movement in the gap from one transit con-
tainer to another. For this purpose, the regularity of flu-
id movement is considered using the balance equation
of the specific energy of the moving fluid in the pipe
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(D. Bernoulli’s equation), so it is necessary to turn to the
methods of physics and hydraulics. Solving the issue of
moving flow in pipes, between transit containers, we
determine, using known hydraulic dependencies, the
amount of water consumed by the consumer and the
speed of movement of the liquid flow. According to the
theorem of mechanics, here we consider the equation
about the change in the kinetic energy of a moving
body, in which its difference is equal to the sum of the
work of all forces acting on the moving body during this
movement. At the same time, the equation for an ideal
liquid is written as follows:

Z+£+U—Z= const, (15)
pg 29

where z is the specific energy of the liquid position;
£ =2 - specific pressure energy; g_z is the specific ki-
netic energy of a moving liquid.

So, let’s apply the above equations to the pro-
posed constructive solution of water lifting equipment
in the conditions of livestock farms. To do this, let’s
consider a simple mathematical model in the form of
a system consisting of the first and second transit con-
tainers, with a lower cross-section of 1-1 and a higher
cross-section of 2-2.

For sections 1-1 and 2-2, apply the Bernoulli
equation and get:

H1+%+2 H2+ +2£ +hw, (16)
where H =0 - pressure in section 1-1; H =H - pres-
sure in section 2-2; since the distance between the
transit containers is small, it can bg neglected: H, -
H, Opl——— 0. Since P =P, Patm, 5— 0 is the spe-
CIﬁC k|net|c energy in the sect|on 1-1, since; U,=0;
UZ = = Hgiser — pressure; h =h+h_ - total head loss
h - head losses along the length h, - local head
losses Then the liquid pressure in the plpeline between
the transit containers will be found according to the
formula:

Haiser = lzj_g +hy, (17)
where, according to Bord’s formula 4, fw - — — pres-
sure loss; &, — drag coefficient of the system

l

$w =3¢+ Eur t+ AE’ (18)

here &, is the input re5|stance coefficient; ¢,,,, - output

resistance coefficient; /1; - head loss along the length
of the pipeline,where A - coefficient of hydraulic friction



of the pipe; I - pipe length; d - pipe diameter. U is the
average speed of fluid movement in the cross-section
according to the local resistance.

Thus, for a sudden expansion of the pipeline,
when a pipeline with a smaller diameter passes into
a pipeline with a larger diameter, the head loss during
a sudden expansion of the pipeline is determined by
Bord’s formula:

2
hse = 2, (19)
where U, and U, are the average speeds of fluid move-
ment in sections 1-1 and 2-2, respectively.
Let’s find the coefficient of local resistance due
to average speeds U, or U,.
Taking into account the equation of flow con-
tinuity U,w,=U,w,, the head losses depending on the

2772
velocities are equal to:

hsel = (1 - ﬂ)2

w2

ui. _ (@2 Z u2
o hsez =|\—==-1) -==
2g w1 2g

Whence the coefficients of local resistance are
equal to:

(20)

$se1 = (1 _ﬂ)z; $sez = (2_ )2-

w2 w1

(21)

So for a sudden narrowing of the pipeline, while
the pipeline with a larger diameter passes into a pipe-
line with a smaller diameter.

The coefficient of local resistance at d,< 0.5d,
is found by the formula:

£ = 05(1-%)

1

(22)

The case of entering the pipe from the tank is
similar to a sudden narrowing, and therefore formula
(22) can be applied here d,<<d, and at d,=0, £,,=0.5.

Then the Bernoulli equation will take the form:

U2
Hdistr = E ' (1 + Ew) (23)

Solving this equation with respect to speed, we

get:

U == 2 Haiser » (24)
where 1;‘” = ¢ - is the speed coefficient (for pipes
¢=u=0.61).
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Therefore, the equation for the speed will take
the form:

U=¢- 29 Huser - (25)
Then from the continuity equation
U, w, =U, w, =Q = const; (26)
We find the difference -
Q=U"w. (27)
Substituting @Q into the value U we have:
Q =061 w29 Hystr » (28)

where w - is the cross-sectional area of the pipe.

The obtained equations are also used for all
subsequent transit capacities of the gravity water lift
system. As a result of the theoretical analysis of the
process of raising water with the help of the proposed
constructive solution of water lifting equipment in
the conditions of livestock farms, it was substantiated
that the process of raising water is based on the use of
three laws in one process: the basic law of hydrostatics,
the Boyle-Marriott law of gas dynamics and the law of
connected vessels with liquid It was also established
that the main optimization criteria used to assess the
quality of the technological process were: the volume
of water consumption and the speed of the liquid flow.

The principle of operation of the proposed constructive
solution of water-lifting equipment in the conditions of
livestock farms
The principle of operation of water-lifting equipment
in the conditions of animal farms is based on increas-
ing the necessary pressure for the water supply net-
work due to the use of a column of liquid from the
pressure, created naturally or artificially, using the
forces of gravity. Artificial pressure can be obtained as
a result of the use of a water supply network, which
needs to meet the needs of consumers, while natural
pressure is obtained due to the use of water column
differences in reservoirs.

To explain the principle of operation of wa-
ter-lifting equipment in the conditions of livestock
farms, a drawing is attached (Fig. 1).
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Po Pan. | 3mHB
5 5
3HMB\ - 5
55 | S e
I—Xi

Figure 1. Scheme of water-lifting equipment in the conditions of livestock farms

Note: 1-pressure tank, 2-tap for filling the transit container with water, 3-base container right, 4-base container left,
5-ball or screw valve, 6-valve for pressurization or depressurization, 7-pipeline of compressed atmospheric air, 8-transit

tanks, 9-pressure lines
Source: submitted by the author

The process of operation of water-Llifting equip-
ment in the conditions of livestock farms in technolog-
ical processes of agricultural production is carried out
as follows. Through the tap to fill the transit tank 2 with
water, the transit tank 8 is filled with water from the
pressure tank 1 and sealed with the sealing or depres-
surizing valve 6. At the same time, the right base tank
3 is sealed and filled with water through the ball or
screw valve 5, creating in it, the pressure of compressed
air P=P__+yh,where y is the specific volumetric weight
of water, and h is the height of the water column of the
pressure H. Then, through the ball or screw valve 5, the
compressed air from the right basic container 3 enters
the pipeline of the compression atmospheric air 7, and
then through the valve for sealing or depressurization
6 into the transit tank 8, from which water is pushed out
by compressed air through the pressure line 9, into the
transit tank 8 and fills it, and then the cycle of pushing
water out of the transit tank 8 is repeated, i.e. after fill-
ing it with water, it is also sealed only with the help of a
valve for sealing or depressurization 6. In n the process
of filling and expelling water in the step-down transit
tanks takes place according to the principle described
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above. At the same time, each passing capacity of the
device for raising water, starting with the second one,
ensures the amount of water pressure H=yh at a specific
level of its elevation.

In order to ensure the stability and continuity of
the supply of compressed air to the pipeline of com-
pressed atmospheric air 7 of the device for raising wa-
ter, the sequential and synchronous inclusion of two
containers is provided: the right basic container 3 and
the left basic container 4.

Thus, the process of increasing the pressure in
water risers of this type can be implemented not only
for the purpose of water supply, but also to use it for
the purpose of obtaining ecologically clean and cheap
energy due to the creation of high-pressure hydroelec-
tric power plants of a wide range of capacities. Equip-
ment for raising water of this type does not require
the presence of a person due to the full automation
of the process of increasing the gravitational pressure.
The proposed equipment for lifting water can be widely
used in the conditions of livestock farms, i.e. this branch
of agriculture needs autonomy in the context of energy
and water supply.
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Mathematical model of the technological process of using
the proposed constructive solution of water-lifting equip-
ment in the conditions of livestock farms

The quality of the technological process of using the
proposed constructive solution of water-lifting equip-
ment in the conditions of livestock farms is evaluated
by the amount of water consumption (WC) and the
speed of the flow (CRP). These parameters (optimiza-
tion criteria) depend on four main independent factors:

the height of the liquid column - H, m (X); volume of
transit tanks - V,m* (X,); pipe diameter - d, m (X,); pipe
length - I, m (X,). The independent factors listed above
were chosen as the main ones in this technological
process by conducting preliminary experiments and
ranking them according to the degree of influence on
the quality of work. The levels of setting independent
variables (factors) and the range of their variation ad-
opted during the experiments are shown in Table 1.

Table 1. Levels and range of factor variation

Variation levels

Factors

X, (H) 3 6
X, (V) 2 4
X, (d) 0.02 0.04
X, () 3 6

Variation inter-

Dimensionality

val
9 3 m
6 2 m?
0.06 0.02 m
9 3 m

Source: calculated by the author based on the obtained experimental data

The frequency of experiments for each of the
optimization criteria was three times. For each line of
the plan, the average value of VCW, CRP is calculated.

Mathematical models adequately describe the

technological process of raising water in the condi-
tions of livestock farms. Presented regression equa-
tions:

- by volume of consumption:

OSV =125+ 058X, +5.4- X, + 2.1 - X; — 2.6 - X, + 0.63X, -
- X, — 0.6X; - X5 — 1.3X; - X, — 2.8X, -

(29)
X3 —1.06X, - X, + 1.5 X5 - X, + 2.1 - X7 — 5.4 - X7 — 1X2 + 1,8X%;
- by speed of movement:
CRP =0.83-0.025-X; —0.017 - X, + 0.020 - X; — 0.011- X, — 0.012 - X, - X, + (30)

+0.0056X, - X5 — 0.042X, - X, + 0.048X, - X5 — 0.013X, - X, + 0.0097 - X5 - X, + 0.12 - X? —
—0.09 - X2 — —0.012 - X2 + 0.014 - X2.

Analysis of regression equations obtained after
statistical processing is usually performed with coded
values of factors [22]. The study of optimization criteria
depending on the change of independent factors will

VCW =125+ 0.58-X; +5.4-X, + 0.63 - X, - X, + 2.1- X2 — 5.4 - X2,

CRP =0.83 —0.025-X; —0.017 - X, — 0.012 - X; - X, + 0.12 - X7 — 0.09 - XZ.

After calculations, the regression equation in the
canonical form will take the form: for the volume of
water consumption: VCW-17.218=2.183-X 2-5.493-X %;
for the flow speed: CRP-0.8=0.119-X,7-0.093-X %

The two-dimensional section of response
surfaces is shown in Figure 2. Consistently fixing the

VCW =12.5+2.1-X;— 2.6 - X, + 1.5X5 - X, — 1X2 + 1.8 - X2.

be carried out by the method of two-dimensional in-
tersections.

When replacing X,=0 and X,=0 the regression
equations will have the form:

(31)
(32)

other two factors at the level of 0 and performing
calculations similar to the above, we obtain the regres-
sion equation in the usual form with a new combina-
tion of factors.

When substituting X,=0 and X,=0 the regression
equation: for the volume of water consumption:

(33)
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For the flow speed:
CRP =0.83+0.020 - X; — 0.011 - X, — 0.0097 - X5 - X, — 0.012 - X2 + 0.014X2, (34)

For the volume of water consumption: X,=-1.23;  have the form: for the volume of water consumption:
X,=0.27; for the flow speed: X,=-1.153; X,=0.795; VCW-11.10=2.0032X,’-1.153-X,?; for the flow speed:
The regression equations in canonical form will  CRP-0.83=0.0179X,7+0.0805X".

X, m

-1 0 1
2 4 6
X, m?

- for the flow speed, m/s;
- for the volume of water consumption, l/s.

Figure 2. Two-dimensional cross section of the response surfaces at X,=0 and X =0.
Source: calculated and formed by the author using the data in Table 1

After analyzing two-dimensional cross-sec- the speed of the flow will be 1-1.2 m/s (shaded area,
tional surfaces (Fig. 2), the following conclusions can  Fig. 2).
be drawn. With an existing pressure value of 5.5-6.5 m When substituting X,=0 and X,=0, the regression
and a volume of transit tanks of 3-4.5 m*the volume equations have the form: for the volume of water con-
of water consumption will be within 20-23 |/s, and  sumption:

VCW = 12.5 4 0.58X, + 2.1X5 — 0.6X; - X5 + 2.1X% — 1X2, (35)
For the flow speed:
CRP = 0.83 — 0.025X; + 0.020X; + 0.0056X; - X; + 0.12X? — 0.012X? (36)
In accordance: for the volume of water consump- ~ 1.035X.%; for the flow speed: CRP-0.94=0.12X*-
tion: X,=-0.427; X,=-0.96; for flow speed: X,=0.084; 0.0121X

X,=0.852; Regression equation in canonical form: for The two-dimensional section of response sur-
the volume of water consumption: VCW-12.5=2.2X *~  faces is shown in Figure 3.
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XS, m
- for the flow speed, m/s;

- for the volume of water consumption, l/s.

Figure 3. Two-dimensional cross section of the response surfaces at X,=0 and X ;=0
Source: calculated and formed by the author using the data in Table 1

The diameter of the pipeline is 0.04 m, the length  volume of water consumption will be within 20-24 /s,
of the pipeline is 6 m.Moreover, with increasing pressure, the flow speed will be 1.1 m/s. The volume of transit
the flow rate increases, and the speed also increases. tanks will be 4 m?, the length of the pipeline will be
And if the volume of transit tanks increases, the speed 6 m (shaded area, Fig. 3).
of the flow begins to increase, but the volume of water When substituting X,=0 and X,=0 the regression
consumption decreases. With an existing pressure of equations have the form: for the volume of water con-
4.5-6 m and a pipeline diameter of 0.025-0.055 m,the  sumption:

VCW = 125 + 5.4X, — 2.6X, — 1.06X, - X, — 5.4X% + 1.8X2. (37)
For the flow speed:
CRP =0.83 — 0.017X, — 0.011X, — 0.013X, - X, — 0.09XZ + 0.014XZ. (38)
In accordance: For the volume of water consump- ~ 5.51X.%; for the flow speed: CRP-0.709=0.0144X -
tion: X,=0.41; X,=0.841; for the flow speed: X,=-0.121;  0.0904X "
X,=0.336; Regression equation in canonical form:for the X,=0 and X,=0 the regression equations have the
volume of water consumption: VCW-10.67=1.894X,2~  form: for the volume of water consumption:
VCW =125 + 0.58X, — 2.6X, — 1.3X; - X, + 2.1X? + 1.8X%; (39)

for the flow speed:

CRP = 0.83 — 0.025X, — 0.011X, — 0.042X, - X, + 0.12X? + 0.014X2. (40)
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In accordance: for the volume of water consump-
tion: X, = 0.098; X, = 0.757; for the flow speed: X,=0.235;

X,=0.74;
Regression equation in canonical form:
for the volume of water consumption: VCW-

VCW = 12.5 + 5.4X, + 2.1X; — 2.8X, - X5 — 5.4X% — 1X2

For the flow speed:

CRP = 0.83 — 0.017X, + 0.020X5 + 0.048X, - X; — 0.09X2 — 0.012X2

In accordance: for the volume of water consumption:
X,=1.225; X,=-2.71; for the flow speed: X, =0.273; X,=1.38;
Regression equation in canonical form: for the
volume of water consumption: VCW-12.86=-0,58X >~

12.21=2.69X*+1.32X,*; for the flow speed: CRP-
0.87=0.12X,°+0.0099X °.

When substituting X,=0 and X,=0 the regression
equations have the form: for the volume of water con-
sumption:

(41)

(42)

5.89X.% for the flow speed: CRP-0.78=-0.0052X,’-
0.0968X.%

The two-dimensional section of response surfaces
is shown in Figure 4.

911
24
E %
>
20
16
-1 0 1
33 6 9
X, m

4

- for the flow speed, m/s;
- for the volume of water consumption, l/s.

Figure 4. Two-dimensional cross section of the response surfaces at X,=0; X,=0
Source: calculated and formed by the author using the data in Table 1

With an existing pressure level of 6-6.5 m and a
pipeline length of 7-8 m, the volume of water consump-
tion will be 23-24 |/s with a flow speed of 1-1.2 m/s
(shaded area, Fig. 4). At the same time, the diameter of
the pipeline will be 0.04 m,and the volume of the tran-
sit tanks will be 4 m. But as the length of the pipeline
increases, the volume of water flow and the speed of
the flow decrease.

The optimal structural and technological pa-
rameters of water-lifting equipment can be consid-
ered: head height X =5... 6.5 m; volume of transit tanks
X,=4..4.5 m?; pipeline diameter X,=0.04...0.05 m; the
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length of the X, pipeline = 6...7 m. The optimization
criteria are within the following limits: the volume of
water consumption of the VCW=23-24 |/s; the speed of
the flow of the CRP=1.1-1.2 m/s.

In the context of the discussion of the topic un-
der investigation, it should be noted that water sup-
ply is one of the most important tasks in the field of
animal husbandry. During the analysis of the current
state of agricultural enterprises of the livestock pro-
file in Ukraine, it was determined that one of the main
development trends is the introduction of modern-
ized equipment and modern technologies that save



resources and, accordingly, production costs [24]. The
mechanization of animal husbandry and the use of sep-
arate technological lines or equipment is characterized
by rather high complexity [25].

In the conditions of livestock farms, most tech-
nological operations require the use of water: watering
of livestock, feed preparation, processing and further
processing of milk, washing operations, etc. Surface
sources can be used for water intake, namely: rivers,
lakes, canals, other types of water bodies and ground-
water. Water intake structures of the shore or channel
type are used to take water from surface sources. If it is
necessary to draw water from underground sources, mine
or tube wells are used. In the case of water intake of the
shore type, the following equipment is usually used: a
water receiver, gravity pipes, a valve, a shore well, and
a pumping station can be used. Mine wells are usually
used for the purpose of taking water lying at a depth of
30-40 m.They include: a pipe for ventilation, a clay lock,
a head, a mine, a part for receiving water, a filter or a
sump [19]. A complex of elements for treatment, collec-
tion, delivery and distribution of water is combined into
a water supply system, which can be gravity-fed or pres-
surized. Water supply systems of livestock enterprises in
cases of pump shutdown in order to create the required
pressure in the network use tower-type water-pressure
structures designed by A.A. Rozhnovsky. Centrifugal or
vane-type pumps are also used to raise and move wa-
ter, but all of them require electricity consumption [26],
which is minimized in the case of using the proposed
constructive solution of water-lifting equipment in the
conditions of livestock farms.

The application of modern approaches to the
technological systems of water supply of livestock en-
terprises makes it necessary to introduce energy-effi-
cient technical means for extracting, transporting, and
delivering water to consumption points on farms and
complexes. The use of pumping devices for water sup-
ply is effective, but at the same time energy-consum-
ing, material-consuming and requires significant funds.
Presented studies of the use of devices of this type and
their modernization with the application of these mea-
sures can have a positive effect on the technical and
economic indicators of water and heat supply equip-
ment for buildings of the agro-industrial complex [27],
but the use of a natural power source (rivers, lakes), as
in the case of the proposed constructive solution was
not considered. There are also known works related to
water supply systems, the problems that exist in these
systems, and the optimization of the operating modes
of centralized water supply systems, which do not
take into account the specifics of livestock farms with

Babenko et al.

significant water consumption [28]. Solving the prob-
lem of water supply requires scientific and practical ap-
proaches in environmental, engineering, economic and
other spheres [29]. Attention is paid to the use of domes-
tic wastewater for the needs of technical water supply in
order to reduce the intake of fresh water from natural
reservoirs, which is a promising direction in reducing
resources for water supply of livestock farms [30], as
well as the use of energy-efficient equipment for rais-
ing water. Considering the fact that the known tech-
nical solutions for raising water in the conditions of
livestock farms require significant energy consumption,
they are also not always technological when increasing
the pressure and maintaining it at the required level.
Thus, there is a need to resolve the issue of improving
the quality level of water supply for livestock enterpris-
es, which can be implemented using the proposed con-
structive solution of water lifting equipment in the con-
ditions of livestock farms. The process of increasing the
pressure in water risers of this type can be implemented
not only for the purpose of water supply, but also to use
it to obtain sources of cheap, environmentally friendly
energy. Such installations can be widely used in ag-
riculture, namely in the conditions of livestock farms,
which, like no other industry, needs autonomous water
and energy supply. The implementation of installations
of this type requires full automation of the process of
increasing the gravitational pressure, which excludes
the presence of a person.

However, modern achievements of science and
technology, without a doubt, allow creating control
systems equipped at a high technical level, including
for the proposed constructive solution of water-lifting
equipment in the conditions of livestock farms.And this,
in turn, makes it possible to repeatedly use the same
pressure drop in the same place of the flow of any wa-
ter source. That is, in modern equipment for lifting the
movement of water, the difference (pressure) performs
the work only once, and in the proposed constructive
solution this pressure can be used repeatedly, there-
by increasing its value by the same number of times.
Prospects for further investigations may be an increase
in the volume of water consumption and research on
the use of the proposed constructive solution in other
enterprises of the agro-industrial complex.

CONCLUSIONS
A review of literary sources regarding the use of wa-
ter lifting equipment made it possible to conclude that
known structural and technical solutions in the field
of water supply require significant costs in the pro-
cess of operation and have a rather low coefficient of
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effectiveness. Also, they do not always solve the issue
of maintaining the required level and further increasing
the pressure in the water supply network. Therefore, the
issue of reducing energy consumption during the op-
eration of the water supply system and improving the
quality of water supply to consumers due to maintain-
ing the necessary pressure in the water supply network
by designing water lifting equipment in the conditions
of livestock farms. The theoretical substantiation of the
application of the proposed constructive solution of
water-lifting equipment in the conditions of livestock
farms has been carried out.

It was established that the main optimization
criteria for assessing the quality of the technolog-
ical process were: the amount of water consumption
of the WSW=23-24 |/s and the speed of the flow of
the SRP=1.1-1.2 m/s. On the basis of theoretical and
experimental studies, it was established that these

optimization criteria depend on four main independent
factors: head height - H, m; volume of transit tanks -
V, m; pipe diameter - d, m; the length of the pipe is
I, m. The most advantageous structural and technolog-
ical parameters of the water-lifting equipment are also
established, namely: head height X,=5-6.5 m; volume
of transit tanks X,=4-4.5 m; pipeline diameter X,=0.04-
0.05 m; pipeline length X,=6-7 m.

On the basis of experimental studies of the pro-
cess of raising water in laboratory conditions, a method-
ology for calculating and optimizing the structural and
technological parameters of water-lifting equipment has
been developed, which can be used during research and
design work on the creation of a water-lifting equipment
installation in the conditions of livestock farms in order
to increase the pressure. The developed technology is
expected to be implemented for water supply of agricul-
tural facilities, including livestock farms.
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Bu3sHa4vyeHHSA napaMeTpiB BUKOPUCTaHHA BogoniAaMOMHOro o6nagHaHHea B
yMmoBaX TBapUHHULIbKUX cbepM

Omutpo Bonopumuposuu babeHko, Hatania AHppiiBHa JoueHko,

InoHa BikTopiBHa bauypoBcbka, OneHa AHgpiiBHa lop6eHko

MuWKONaiBCbKMI HALLIOHANbHMIA arpapHuUiA YHiBepcuTeT
54008, Byn. leopria loHragse, 9, M. Munkonais, YkpaiHa

AHoTauif. OCHOBHMM 3aBAAHHAM CUCTEM BOAOMOCTAYaHHS € PO3LIMPEHHS TEXHOMOTIYHUX MOXIUMBOCTEN npouecy
BOA0MOCTAYaHHS, NiABULLEHHS MOr0 HAAIMHOCTI, 3HUKEHHS MOro KaniTasbHMX | eKCnayaTauiiHUX BUTPAT, CMPOLLEHHS
NPOEKTYBaHHA. MeTo CTaTTi € BM3HAYEHHS ONTMMAsbHMX MAPAMETPIB  BMKOPUCTAHHS 3anpONOHOBAHOMO
KOHCTPYKTMBHOTO PilleHHS BOAONIAMOMHOIo 061aaHaHHS BYyMOBaxXTBApMHHULbKMX pepM.[locniaxeHHs nposoaunmcs
B NabopaTopHMX yMOBax 3 MNoAanblUMM BUKOPUCTAHHAM METOAIB MaTeMaTM4HOi cTaTMcTukuK. [lo KpuTepiis
ONTMMI3aLii BUKOPUCTAHHS 3anponOHOBAHOI KOHCTPYKLLii BOAONIAMOMHOr0 061agHaHHS B YMOBaxX TBapUHHULIbKMX
(epM BiZHOCSATLCS KiNbKiCTb BUTPATM BOAM Ta LWBMAKICTb PyXy NOTOKY. Y CTATTi BCTAHOB/IEHO HaMbiNblL ONTUMAaNbHi
KOHCTPYKTMBHO-TEXHOMOIYHI NapaMeTpu BOAOMIAMAOMHOIO 061aiHaHHA, @ caMe: BUCOTA Hanopy; 06€EM TPaH3UTHUX
pe3epByapiB; AiameTp TpybonpoBoay; LOBXMHA Tpybonposoay. MNpuHumMn Aii 3anponoHOBAHOINO KOHCTPYKTUBHOMO
pilleHHs BOAONIAMOMHOro 06nafHaHHSA NS BMKOPUCTAHHA B YMOBAX TBAPMHHWLIbKMX (GEPM 3aCHOBaHWI Ha
niaBULWEHHI HeobXigHOro TUCKY ANS BOAOMPOBIAHOI Mepexi WAgxXoM npsMoro 6aratopa3’oBOro BUMKOPUCTAHHS
CUN rpaBsiTauii y BUra4i Barv CTOBMNa pigvHM Big, NpUPOLHOro abo WTYYHOro TUCKY. BU3HauyeHo cniBBigHOWEHHS
KpUTEpIiiB ONTUMI3aLii npouecy BUKOPUCTaHHS BOAONIAMOMHOro obnagHaHHg B YMOBaxX TBapUHHMULbKMX depM Ta
ONTUMANbHUX KOHCTPYKTUBHO-TEXHOMOTIYHMX MapaMeTpiB 3anponoOHOBAHOro pilleHHs. BUkopucTaHHsa TexHonorii
i3 LOTPUMAHHAM pPEKOMEHA0BAHUX KOHCTPYKTUBHO-TEXHOJIOMYHMX NapaMeTpiB BUPIWKUTL NpobnemMy NiaBULLEHHS
SIKOCTi BOA,OMNOCTAYaHHS CMOXMBAYIB B YMOBAX TBAPUHHULbKUX PEPM, 3HUXKEHHS EHEProBUTPAT Npu poboTi cucTeMU
BOAOMNOCTAYaHHA Ta NiATPUMAHHS HeObXiAHOro TUCKY Y BOAOMPOBIAHIN Mepexi

KntouoBi cnoBa: MexaHi3zauig rocnogapcrs, depMu, OLiIHKA $SKOCTi TEXHONOTYHOro npouecy, TBapMHHULTBO,
KOHCTPYKTUBHO-TEXHOOTIYHI NapaMeTpu
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Abstract. Annually, soil fertility indicators decrease in Ukraine. Therefore, to ensure a deficit-free soil balance, it is
necessary to attract additional reserves of organic raw materials, in particular, post-harvest residues of agricultural
crops, and to use biological preparations for their destructuring. To date, the effect of stubble biodestructors on the
processes of mineralization of post-harvest plant residues has not yet been fully studied, especially under different
methods of main tillage, therefore the purpose of our study was to determine the influence of the destructor Ecostern
Classic and the method of main tillage on its nutritional regime in the conditions of southern Ukraine. Research
methods: field, laboratory.Research has established that the amount of nitrates,mobile phosphorus and exchangeable
potassium that remained on average over the years of research in the soil of the experimental site after harvesting
winter wheat was 6.3, respectively; 47.5 and 208.8 mg/kg of soil, and after harvesting winter barley - 5.9; 42.8 and
202.4 mg/kg of soil. After partial mineralization of plant residues of winter crops, in three months, the content of
nutrients in the soil increased, especially when treated with the Ecostern Classic biodestroyer. It was determined that
the use of plowing contributed to the acceleration of the mineralization of plant residues of winter wheat and the
greater accumulation of nutrients in the soil. Thus, during the treatment of post-harvest remains of winter wheat with
a biodestructor using plowing, 11.3 mg/kg of soil nitrates, 53.9 mg/kg of soil of mobile phosphorus and 261.8 mg/kg
of soil of exchangeable potassium were determined. For the processing of post-harvest remains of winter barley, the
indicators were slightly lower - 10.5, respectively; 51.5 and 251.0 mg/kg of soil. The practical value of the research
lies in the improvement of the processes associated with increasing the fertility of the soils of southern Ukraine due
to the much more rational use of post-harvest remains of winter wheat and barley

Keywords: post-harvest residues, destructuring, plowing, tillage, soil fertility, nutrients

INTRODUCTION
Ukraine is one of the richest countries in the world, be-

the soil post-harvest residues of agricultural crops, in
particular cereals [3]. Plant residues of agricultural crops

cause it has highly fertile soils, in particular, it owns the
largest share of the world fund of chernozems [1]. Soil is
the main means of agricultural production,and therefore
the success of the agricultural industry depends precisely
on soil fertility [1]. However, in the conditions of modern
agricultural production in Ukraine, there is an increase
in anthropogenic influence on soils, their biological and
humus state is changing. In this regard, it is becoming
increasingly important to study the patterns of microbial,
biochemical and chemical processes in soils depending
on the applied fertilizers. The urgent need to restore nat-
ural ecosystems to maintain their biodiversity at levels
that guarantee ecological stability poses new tasks for
science to ensure urgent measures aimed at protecting
the environment from pollution and destruction [2].

An ecologically safe factor for increasing fertility,
improving the agrophysical properties of soils, and a
source of organic matter are crushed and plowed into
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are the most important resource for the reproduction of
organic matter and maintenance of the functional prop-
erties of the soil, and are a key component of the sus-
tainable development of agricultural production [12].
They provide the soil with organic substances, which
are transformed by microorganisms living in the soil.
Therefore, it is common to apply straw as a biological
fertilizer and energy material for soil formation [13].
Crop straw used to play a vital role in people’s daily lives
as well as in industry, with energy use and pulp and pa-
per making being the most common methods. Previously,
plant biomass was the most important source of energy
in rural areas, accounting for more than 70% of total en-
ergy consumption [6]. Today, cereal straw is increasingly
attracting attention as a globally available raw material
that can be used for the production of biologically-based
chemicals and fuels using various technical processes
and ways of valorization [7; 8].
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Biochemical and fuel industry sustainability goals
may lead to increased demand for cereal straw, which
may negatively impact soil organic matter. Cereal straw
is a common by-product of agriculture in the world and
in Europe in particular. Currently, general restrictions on
straw removal are applied in the EU in order to preserve
soil organic matter [9]. But according to the assumptions
of some scientists, compliance with restrictions on the
removal of straw from the fields does not affect the con-
tent of organic matter in the soil [10; 11].

In Ukraine, wheat straw is one of the most com-
mon categories of agricultural waste, which is usually
thrown away and burned every year, which creates envi-
ronmental problems [12]. Research has established that
plowing into the soil post-harvest residues of agricultural
crops against the background of the use of modern bi-
ological preparations for their mineralization improves
the nutrient regime of the soil, the work of beneficial soil
microflora, which subsequently ensures an increase in
the yield of agricultural crops [13]. To date, the effect of
stubble biodestructors on the mineralization processes
of post-harvest crop residues has not yet been fully stud-
ied, especially under different methods of main tillage,
therefore the aim of the study was to determine the in-
fluence of the winter wheat stubble biodestructor and
the method of tillage on the nutrient regime of the soil
in the conditions of Southern Ukraine.

LITERATURE REVIEW

In modern agricultural production in the world, as noted
by V. Sendetskyi, the priority for solving the problem of
increasing soil fertility is the return of nutrients to the
soil thanks to the plowing of plant residues and the use
of biodestructors created on the basis of microorgan-
isms that produce enzymes that decompose plant resi-
dues [14]. The author notes that their use contributes to
the increase in the number and improvement of the life
processes of beneficial microorganisms in the soil, as
well as the suppression of pathogenic soil microflora.
Simultaneously with the increase in fertility indicators,
soil recovery is also observed [15]. E. Domaratskyi note
that this is very relevant today, because it is soil fertility
that determines the level of crop productivity and the
ecological balance of the environment [16].

The nutrient regime of the soil is characterized
by the content of macro- and microelements in it, it is
one of the main factors affecting the yield of agricul-
tural crops. According to V. Gamayunova’s research, the
higher the content of plant nutrients in the soil, the
more fertile it is [1]. Soil fertility is determined by the
amount of humus in it. Humus is an organic component
of the soil, which is formed in the process of biological
and chemical decomposition of the remains of animals
and plants. The use of biodestructors accelerates these
processes and accumulates nutrients in the soil. Scien-
tists have proven that there is a dependence: the higher
the percentage of humus in the soil, the more nutrients
the plant receives and the higher the yield it forms [17].

According to researchers, modern farming con-
ditions lead to a decrease in soil productivity due to
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the active use of nutrients from the soil and the lack of
their replenishment, which leads to active soil degrada-
tion [18; 20]. It should be noted that a large proportion
of nutrients is lost by the soil due to their accumulation
and removal together with the marketable part of the
harvest of agricultural crops, and without their com-
pensation in the form of mineral fertilizers, modern bio-
and restorative preparations, and crop residues, there
is an increase in the deficiency of macro- and micro-
elements in soil [19; 21]. That is why plowing into the
soil post-harvest residues of agricultural crops, the use
of modern biodestructors, as well as the study of the
biological activity of soils is a crucial task at the current
stage of the development of the agricultural sector. A
deeper understanding of microbiological processes
will reveal patterns of transformation of organic mat-
ter, consequences of anthropogenic impact on soils and
ways to eliminate them. One of these measures is the
use of biodestructors in modern agricultural technolo-
gies for effective decomposition of plant residues [22].

MATERIALS AND METHODS
Experimental research was conducted during 2019-2021
at the research field of the Educational-Scientific-Prac-
tical Center of Mykolaiv National Agrarian University. The
farm is located in the third agro-climatic district, which
is part of the Southern Steppe subzone of Ukraine. The
climate of the area where the farm is located is temper-
ate-continental, dry spells and droughts caused by low
air humidity are often observed. The most characteristic
feature of the area where the farm is located is a small
amount of precipitation, which exceeds the moisture
evaporation rate. Weather conditions during the years of
research were typical for the area of the farm, but dif-
fered in terms of temperature and rainfall.

The soil of the experimental sites is represented
by southern chernozem, residual-weakly saline heavy
loam on loess. The reaction of the soil solution is neu-
tral (pH - 6.8). The humus content in the 0-30 cm layer
is 3.3%. Mobile forms of nutrients in the arable layer
of the soil contain on average: nitrates (according to
Grandval-Lyazh) - 18, mobile phosphorus (according to
Machigin) - 49, exchangeable potassium (on a flame
photometer) - 295 mg/kg of soil.

Research was conducted with wheat and barley
of winter forms. The technology of growing crops in the
experiment was generally accepted according to the ex-
isting zonal recommendations for the Southern Steppe
of Ukraine. After harvesting winter wheat and winter
barley, their post-harvest residues were processed with
the Ecostern Classic stubble destructor in a dose of 2.0
liters of biological preparation with a consumption of
200 liters of working solution per 1 ha.

The following factors and options were studied
in the experiment: Factor A is the method of basic soil
cultivation: 1. Shelfless (chisel processing); 2. Plowing.
Factor B - processing of post-harvest residues: 1. Water;
2. Ecostern Classic.

In the experiment, the biodestructor of stubble
Ecostern Classic was used - it is a concentrated agent,



which includes fungi and bacteria that accelerate the
decomposition of plant residues, in addition, the bio-
logical preparation contains antagonists of pathogenic
microorganisms, living cells of Bacillus subtilis, Paeni-
bacillus, Azotobacter, Enterobacter, Enterococcus, Agrobac-
terium and fungi genus Trichoderma, in particular Tricho-
derma lignorum and Trichoderma viride. The number of
colony-forming units (CFU) is 3.5x109 per cm?3. The bio-
preparation is intended for the effective decomposition
of plant residues, increasing the biological activity of
the soil, improving it due to the introduction of useful
microorganisms and, as a result, increasing the produc-
tivity of crops in crop rotation [22].

Research was conducted according to generally
accepted methods. Thus, the content of nitrates in the
soil was determined according to DSTU 4729:2007 with
disulfophenolic acid according to the Grandval-Liajou
method [23]. Nitrates with disulfophenolic acid form
trinitrophenol, which in an alkaline environment forms
ammonium trinitrophenolate of yellow color, the in-
tensity of which color is proportional to the nitrogen
content. By photometering the solution, the nitrate con-
tent in the soil was determined. Nitrates were extracted
from the soil with water at a ratio of soil to water of 1:5.
The content of mobile phosphorus and exchangeable
potassium was determined by the modified Chirikov
method according to DSTU 4115-2002 [24]. The
method is based on the extraction of phosphorus and
potassium from the soil with a 0.5 N solution of acetic
acid at a ratio of soil: acid of 1:25 at a temperature of
18-20°C with subsequent determination of phosphorus
on a photoelectrocolorimeter,and mobile potassium on
a flame photometer. The soil was sampled after har-
vesting winter wheat and winter barley (before treat-
ment with biopreparation) and three months after that.

RESULTS AND DISCUSSION
In recent years, the cultivation of agricultural crops in
Ukraine has undergone excessive intensification, a lack
of organic fertilizers, and the absence of leguminous
crops in crop rotations, which contributes to an increase
in the man-made load on the soil and its degradation.
The most significant damage is caused by soil erosion,
which covers up to 57.5% of the territory, soil pollution -
up to 20%, and flooding - up to 12%. The consequence
of excessive intensification of agricultural production is
also a decrease in the content of nutrients in the soil and
an annual loss of humus at the level of 0.065 t/ha. Pres-
ervation of soils and their properties can be facilitated
by the use of plant residues of agricultural crops in ag-
ricultural technologies, because they replenish the soil
with organic matter, macro- and microelements [4]. Thus,
the straw of grain crops consists of organic substances
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(80%) and water (15%). Cellulose, hemicellulose and lig-
nin are the energy material for the vital activity of soil
microorganisms, and the products of their destruction
serve as the material for the formation of humus.

On average, straw of grain crops contains 0.5%
nitrogen, 0.25% phosphoric anhydride, 0.8% potassium
oxide and 35-40% organic carbon. All these compounds
can replenish the reserves of nutrients in the soil due
to the destruction of plant residues of grain crops. The
results of research by V.M. Sendetskyi [14] established
that with one ton of straw, 4.8-5.6 t/ha remained on the
field during the years of research, 15-20 kg of nitrogen,
8-10 kg of phosphorus, and 30-40 kg of potassium were
returned to the soil . The content of nutrients in post-har-
vest crop residues depends on the elements of cultiva-
tion technology, as well as on climatic conditions during
the growing season of plants. In turn, the amount of nu-
trients that return to the soil with plant remains depends
on the degree of their decomposition. Under natural con-
ditions, the decomposition of post-harvest plant residues
and the release of nutrients from them in available forms
takes place over several years. Biopreparations based on
cellulose-destroying microorganisms are used precisely
to accelerate the destructuring processes.

Previous studies have determined that hydrother-
mal conditions, the presence of moisture in the soil, and
the culture, the remains of which were treated with a
biodestroyer, have a great influence on the cellulolytic
activity of the southern chernozem. The most intensive
decomposition of plant residues 90 days after treatment
with the biopreparation was noted in the pea treatment
variant - 82.6%, which is 54.6% more compared to the
control for treatment of residues with water only. A very
effective effect of the stubble biodestroyer was found on
barley, where 65.3% of the post-harvest residues were
decomposed, while treatment with water alone provided
decomposition of only 33.9% of the stubble [11]. The
same dependence was observed in our research during
2019-2021. It was established that the vital activity of
cellulose-degrading microorganisms is not constant
over time and changes depending on the method of soil
cultivation and the option of applying the treatment of
post-harvest residues of the studied crops.

The activity of cellulose-destroying microorgan-
isms is inhibited at high soil moisture and low tempera-
tures. In the process of warming the soil, the intensity
of cellulose decomposition increases, in addition, this
indicator in our studies was influenced by the method
of soil cultivation and the crop whose remains were
processed. This indicator reached its maximum values
when processing post-harvest remains of winter wheat
with a biodestructor - 91.7-93.2%, depending on the
studied method of main soil cultivation (Table 1).

Table 1. The degree of destruction of post-harvest residues of winter wheat and barley
after treatment with Ecostern Classic, % (average for 2019-2021)

The method of basic soil

Culture is a precursor cultivation

Processing of post-harvest residues

Policeless (chisel processing)

Winter wheat X
Plowing

water Ecostern Classic
76.5 91.7
79.1 93.2
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The method of basic soil

Table 1, Continued
Processing of post-harvest residues

Culture is a precursor cultivation

Shelfless (chisel processing)

Winter barley Plowing
Wi

Source: developed by the authors

At the same time, the highest degree of destruc-
tion of post-harvest residues was determined for the
use of plowing and the use of Ecostern Classic - 93.2%,
which exceeded the indicators of the option of com-
bining tillage without plowing and water treatment of
plant residues by 17.9 percentage points.

The same dependence of the decomposition of cel-
lulose in the soil depending on the studied factors was
observed during the processing of post-harvest remains
of winter barley, but the indicators were lower. So, on av-
erage, according to the experimental variants, decompo-
sition of 83.9% of the post-harvest winter barley residues
was observed, which is less than the processing of win-
ter wheat residues by 1.4 percentage points. It should be
noted that the use of Ecostern Classic ensured a slightly
greater destruction of the remains of winter barley plants
compared to the option of treatment with water only. So,
on average, 91.6% of the residues were decomposed by
the tillage factor, which exceeded the indicators of the
water-only treatment option by 16.7 percentage points.

The effect of tillage was also noted in our re-
search. An increase in cellulolytic activity with the use
of plowing was determined on all studied precursor
cultures. So, on average, according to options for pro-
cessing post-harvest residues, in this option, the degree
of destruction of post-harvest residues of winter wheat
was 86.2%, and winter barley - 85.1%, which, respec-
tively, exceeded the indicators for no-till tillage respec-
tively by 2.4 and 2.7 percentage points.

The researches of V. Sendetskyi [15] established
that the use of the drug Vermystim-D contributed to the
acceleration of the destruction of straw and the destruc-
tion of pathogenic soil microflora. Due to the accumula-
tion of nitrogen-fixing, phosphate-mobilizing, bactericidal
and fungicidal microorganisms in the soil, as well as the
products of their vital activity, soil fertility is improved.
Due to the treatment of plant residues with Vermistym-D,
the processes of growth and development of soil microor-
ganisms, which fed on them, that is, destroyed them, were
activated. During such destruction, macro- and micro-
elements were released into the soil in a form available
to plants. This is confirmed by our research. The use of
Ecostern Classic ensured the destruction of post-harvest
residues of winter wheat at the level of 91.7-93.2%, and

water Ecostern Classic
75.2 90.4
774 92.7

winter barley - 90.4-92.7%, while nutrients were released
from plant residues in a form available to plants.

Research has determined that after harvesting
winter wheat and winter barley, before applying the
biodestructor, the soil contained, respectively, 6.3 and
5.9 mg/kg of soil nitrates, 47.5 and 42.8 mg/kg of soil
mobile phosphorus and 208.8 and 202.4 mg/kg of ex-
changeable potassium soil (Fig. 1).

250 208.8
200

150

100 47.5
50

6.30-
0 j-

winter wheat winter barley
= NO-3 =P20 * K20

202.4

42.8

Figure 1. The content of nitrates, mobile phosphorus and
exchangeable potassium in the 0-30 cm layer of the soil
before processing the post-harvest remains of winter
wheat and barley with a destructor, mg/kg of soil (average
for 2019-2021)

Source: developed by the authors

With the intensification of agricultural produc-
tion, it is possible to restore the consumption of nutri-
ents for the formation of crop yields through the use of
mineral fertilizers, but the importance of bioprepara-
tions, in particular biodestructors of stubble, is no less
important, because they contribute to the mineralization
of post-harvest remains of agricultural crops and the re-
lease of nutrients that accumulate in the plant body Mi-
croorganisms, in particular actinomycetes and fungi, af-
fect the rate of decomposition of organic substances and
the cycling of nutrients. Their influence on the transfor-
mation and circulation of carbon, nitrogen, phosphorus,
potassium, sulfur and iron consists in the mineralization
of organic compounds or the transformation of forms
inaccessible to plants into accessible compounds. Treat-
ment of winter wheat stubble with the biopreparation
Ecostern Classic helped to increase the nitrate content in
the soil, compared to their content before treatment, by
4.3-5.0 mg/kg of soil or 40.6-44.2% (Table 2).

Table 2. NPK content in the 0-30 cm soil layer depending on the methods of soil cultivation
and the use of Ecostern Classic, mg/kg of soil (average for 2019-2021)

The method of basic soil
cultivation

Processing of post-harvest residues

Contents
P.O

Winter wheat

. . water
Shelfless (chisel processing) Ecostern Classi
costern Classic

water

Plowing .
Ecostern Classic
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Table 2, Continued

cultivation

Processing of post-harvest residues

Winter barley

. X water
Shelfless (chisel processing) .
Ecostern Classic
. water
Plowing .
Ecostern Classic

Source: developed by the authors

It should be noted that the amount of nitrates in
the soil also increased, but was somewhat smaller, in
the options for processing winter wheat plant residues
with only water. Depending on the soil treatment op-
tion, the indicators were 8.5-9.6 mg/kg of soil, or were
lower compared to their initial value by 25.9-34.4%.

The positive effect of stubble biodestructors on
the nitrate content in the soil was also noted in the
studies of Yu.O. Sergeeva [25]. Thus, at the beginning of
the sorghum growing season, the content of nitrates in
the arable layer of the soil was higher after processing
post-harvest residues with the cellulose destructor bi-
opreparation - by 20.4 mg/kg more than the control ver-
sion of the experiment. In the flowering phase of sorghum,
the nitrate content in the soil increased by 74.4 mg/kg
due to the use of the Stubble biodestroyer. Before the end
of the growth and development of sorghum plants, a
significant advantage was observed in the variant us-
ing the cellulose destructor biological preparation -
32.1 mg/kg of soil.

The content of mobile phosphorus and ex-
changeable potassium in the soil after processing the
post-harvest remains of winter wheat with a biode-
structor also increased compared to the initial value.
On average, according to the variants of the main till-
age, the amount of mobile phosphorus in the arable
layer of the soil under the action of Ecostern Classic
slightly increased - by 9.9%. At the same time, due to
the natural mineralization of winter wheat stubble, the
amount of the studied nutrient increased by 3.6%.

The same trend was noted with regard to the con-
tent of exchangeable potassium in the 0-30 cm soil layer.
After the use of the biopreparation Ecostern Classic on
plant residues of winter wheat, on average over the years
of research, 242.7-261.8 mg/kg of exchangeable potas-
sium was determined, while 220.2-235.1 mg/kg of soil
was determined for the water-only treatment option. At
the same time, the amount of exchangeable potassium
increased compared to its value before the application
of the option of processing plant residues, respectively,
by 14.0-20.2 and 5.1-11.2%, depending on the option of
processing post-harvest residues.

Studies have established that, on average, accord-
ing to soil treatment options, the content of nutrients in
the option of using Ecostern Classic exceeded the option
of treating winter wheat residues with water only by 1.9-
24.6 mg/kg of soil or 6.5-17.3%, depending on element.

The same trend was observed during the pro-
cessing of plant residues of winter barley. Thus, on av-
erage over the years and variants of the experiment, the
content of nitrates in the soil increased by 3.1 mg/kg of

Contents
P.O
7.8 47.5 2179
9.1 48.7 225.3
8.4 49.4 224.9
10.5 51.5 251.0

soil or 34.1%, mobile phosphorus by 6.5 mg/kg of soil
or 13.2%, and exchangeable potassium by 27.4 mg/kg
soil or 11.9% compared to their initial values.

Research has determined that the use of the
modern Ecostern Classic stubble biodestroyer contrib-
uted to better mineralization of plant residues of win-
ter barley, release from them and return of nutrients to
the soil. Thus, depending on the variant of the method
of the main tillage, after processing the post-harvest
remains of winter barley with a biopreparation in the
soil layer of 0-30 cm, 9.1-10.5 mg/kg of soil nitrates,
48.7-51.5 mg/kg of mobile soil were determined of
phosphorus and 225.3-251.0 mg/kg of exchangeable
potassium soil, which exceeded the indicators of pro-
cessing crop residues with water alone by 14.3-20.0;
2.5-4.1 and 3.3-10.4%, respectively.

At the same time, it should be noted that there
was an increase in the content of nutrients in the soil
compared to their initial values, regardless of the op-
tion of using the biodestructor. Thus, with the use of
plowing and the use of winter water for processing
post-harvest remains of barley, the content of nitrate
nitrogen, mobile phosphorus and exchangeable potas-
sium increased by 2.5; 6.6 and 22.5 mg/kg of soil or
29.8; 13.4 and 10.0%, and from the use of Ecosterne
Classic by 4.6, respectively; 8.7 and 48.6 mg/kg of soil
or 43.8; 16.9 and 19.4%. The same tendency was ob-
served for the use of tillage without a shelf (chisel), but
the indicators were somewhat lower.

In the studies of OV. Humenyuk [26], using
a biodestroyer at a dose of 10 l/ha in combination
with the application of mineral fertilizers at a dose of
N120P100K160, the maximum content of mineral nitro-
gen,mobile phosphorus and exchangeable potassiumin
the studied soil was noted. Research by A. Panfilova [27]
showed that the amount of mobile macroelements in
the soil significantly increased when the Biodestruc-
tor treatment of stubble combined with nitrogen fertil-
izer (N30) of the post-harvest remains of spring barley
and peas increased. Thus, on average, the use of the
biopreparation contributed to an increase in nitrates
in the soil by 32.6%, mobile phosphorus by 13.4%, and
exchangeable potassium by 13.3%, compared to their
initial content (after harvesting the crops). The species
composition of predecessor cultures also affected the
content of nutrients. Thus, on average over the years
of research, three months after the treatment of post-
harvest remains of spring barley with the Stubble Bio-
destructor, 12.6 mg/kg soil nitrates, 53.8 mg/kg soil
mobile phosphorus and 253.0 mg/kg soil exchange-
able potassium accumulated in the soil, which is less
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compared to the indicators for peas, respectively, by 8.7;
12.2 and 11.8%.

The strategic task of modern intensive and
energy-saving technologies for growing agricultural
crops is to increase the breathability of plants, as well
as to preserve soil fertility and improve its agrophysical
and agrochemical indicators. An important role in this
belongs to the rational cultivation of the soil, with the
help of which it is possible to purposefully influence
the preservation and increase of soil fertility, as well
as the realization of the potential yield of agricultural
plants [28]. Studies have determined that the method
of main tillage also influenced the decomposition of
winter wheat straw. On average, over three years and
options for processing post-harvest residues, when
plowing was used, the soil contained more nitrates
by 0.9 mg/kg of soil or 8.6%, mobile phosphorus by
2.2 mg/kg of soil or 4.2%, and by 17.0 mg/kg of soil or
6.8% exchangeable potassium compared to the option
of no-shelf (chisel) tillage.

The same dependence was observed in the exper-
iment with the post-harvest remains of winter barley. So,
on average, over the years of research and by the factor
of crop stubble treatment, under plowless (chisel) till-
age, 8.5 mg/kg of soil nitrates, 48.1 mg/kg of soil of
mobile phosphorus and 221.6 mg/kg of soil were deter-
mined in it of exchangeable potassium soil, which was
less than the indicators of plowing for the main tillage,
respectively, by 1.0; 2.4 and 16.4 mg/kg of soil or 10.5;
4.8 and 6.9%.

The researches of |. Garo & V. Gamayunova [29]
established that tillage methods had little effect on the
content of nitrates in the soil, the difference between
disking and plowing was only 0.2-0.3 mg/kg of soil (it
was within the error of the experiment) with a slight
tendency of the preference of plowing. To an even lesser
extent, the content of mobile phosphorus in the soil
layers changed depending on the method of main till-
age. Thus, during the period of milk maturity of winter
rape seeds, the 0-50 cm layer of this element contained
29.0 mg/kg for disking and 31.5 mg/kg for plowing.

V. Gangur [28] established that the content of
mobile phosphorus was higher in traditional tillage,
which creates more favorable conditions for the trans-
formation of this element of mineral nutrition. The use
of the No-till system for the cultivation of grain crops
helps to increase the content of easily hydrolyzed nitro-
gen and exchangeable potassium in the soil layer (O-
20 cm) compared to other methods of soil cultivation.

According to Nze Memiaghe [30],in order to reduce
soil erosion, improve water conservation and prevent soil
degradation, zero tillage is increasingly used, compared
to the classical system of tillage. At the same time, it was
established that zero tillage increases the use of phospho-
rus from the soil. Research by P.Jha et al. [31] established
a significant effect of the combined application of zero
tillage and stubble preservation in the field on the rate
of mineralization of plant residues, as well as increas-
ing the accumulation of nitrogen in the soil due to the
improvement of the biological functioning of the soil.
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Agricultural practices, including tillage systems
and post-harvest residue management, strongly influ-
ence a wide range of soil properties. Depending on the
application of these factors, both negative and favor-
able changes in its structure,chemical composition,and
biological activity may occur. Research by K. Kotwica
et al. [32] established that the use of methods of basic
tillage for the cultivation of winter wheat contributed
to changes in the basic biological and chemical prop-
erties of the soil. But the differences observed between
different tillage methods indicate that the addition of
organic matter is a more important factor influencing
the values of biological and chemical parameters of the
soil. This is also confirmed by our research - the use of
post-harvest remains of winter wheat and barley, es-
pecially against the background of the use of Ecostern
Classic stubble biodestroyer, ensured an increase in the
content of plant nutrients in the soil, especially when
plowing was used as the main tillage.

CONCLUSIONS

On the basis of three-year data, it can be concluded
that the treatment of post-harvest residues of winter
wheat and winter barley with a biodestructor ensured
an increase in the content of nutrients in the soil. So,
on average, over the years of research, during the pro-
cessing of post-harvest remains of winter wheat, the
content of nitrates in the 0-30 cm soil layer increased
by 40.6-44.2%, mobile phosphorus - by 7.6-11.9%, and
exchangeable potassium - by 14.2-20.2% compared to
their initial value. Treatment of winter wheat stubble
with only water provided lower indicators. Thus, de-
pending on the method of the main tillage, the con-
tent of nitrates in the 0-30 cm bent layer compared to
the option of using a biodestructor was lower by 15.0-
19.8%, mobile phosphorus by 6.0-6.9%, exchangeable
potassium by by 9.3-10.2%.

The use of Ecostern Classic stubble biodestruc-
tor contributed to better mineralization of plant resi-
dues of winter barley. So, depending on the variant of
the method of basic soil cultivation, 9.1-10.5 mg/kg of
soil nitrates, 48.7-51.5 mg/kg of mobile phosphorus
and 225.3-251.0 mg/kg of exchangeable potassium
soil, which exceeded the indicators of processing crop
residues with water alone by 14.3-20.0; 2.5-4.1 and
3.3-10.4%, respectively.

Studies have established a positive influence of
the method of main tillage on the nutritional regime al-
ready from the initial stage of decomposition of post-har-
vest residues. The soil with the use of plowing was charac-
terized by the best indicators. Thus, in an experiment with
the treatment of post-harvest residues of winter wheat
with a biopreparation, the content of nitrates increased by
8.6%, mobile phosphorus by 4.2%, and exchangeable po-
tassium by 6.8% compared to the option of no-till tillage,
and winter barley, respectively by 10.5; 4.8 and 6.9%.

Practical aspects and conclusions of our research
can be used by agricultural producers to improve soil
fertility indicators, in particular, to increase the content
of plant nutrients in it. It should be noted that the topic
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of the scientific article requires further research,taking  processing of post-harvest residues not only of winter
into account modern stubble biodestructors and their  wheat, but also of other agricultural crops.
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BnnuB 6ioaecTpyKTopa CTepHi Ta cnoco6y 0OCHOBHOIO 06po6iTKy
Ha NOXXUBHUMN PEXUM I'PYHTY

AHTOHiIHa BikTtopiBHa MaHdinoBa, Apocnas BanepiioBuu benos

MuKONaiBCbKMI HALLIOHANbHWIA arpapHuiA YHiBepcuTeT
54008, syn. leopria loHragse, 9, Mukonais, YkpaiHa

AHoTauis. LLopiyHo B YKpaiHi BiaOyBa€eTbCA 3HMXKEHHS MOKA3HWKIB POAIOYOCTI IPyHTIB. ToMy, AN 3abe3neyeHHs
6e3nediuMTHOro GanaHcy FpyHTY HeobXiAHO 3any4aTi AOAATKOBI pe3epBM OPraHiuyHOi CUPOBUHU, 30KPEMA MiCAHKHUBHI
peLTKN CiNlbCbKOroCNoAapCbKMX KynbTyp, @ ANd iX AeCTpyKTMpuU3aLii BUKOpUCTOBYBATM BGionpenapatu. Ha cborofHi
Le He 30BCiM NMOBHO BMBYEHO Ait0 BioaecTpyTopiB CTEPHI Ha Npouecy MiHepanizauii NicNSXKHUBHUX PELTOK POC/MH,
0c06MBO 32 pi3HMX CNOCOHIB OCHOBHOIO 06POBITKY IPYHTY, TOMY METOK HALIOIO AOCIAXKEHHS OYN0 BU3HAUUTM BNAMB
nectpyktopa ExkoctepH Knacuunuii Ta cnocoby oCHOBHOrO 06pOo6iTKY IpyHTY Ha MOro MOXMBHWUIA PEXUM B YMOBAX
niBaHA YkpaiHn. MeToaM [OCNiAXeHb: NONbOoBUIA, NabopaTopHUiA. JocnigkeHHsS MM BCTAHOBEHO KiNbKiCTb HiTpaTiB,
pyxomoro dochopy Ta 0OMiHHOMO Kanito, WO 3a/MWKAACS B CEPELHbOMY 338 POKU LOCNIIKEHb Y IPYHTI LOCNiIAHOI
LingHKU nicns 36MpaHHs NWeHMLi 03MMOI CKlana BianoBiLHO 6,3; 47,5 Ta 208,8 Mr/Kr rpyHTy, a nicns 36MpaHHs SUMEHI0
o3umoro - 5,9; 42,8 ta 202,4 mr/kr rpyHTy. [licns 4acTkoBOT MiHepanisawii pOCAMHHMX PELUTOK 03UMMX KYNbTYp, 33 TpU
MiCALLi, BMICT eNleMEHTIB XXMBNEHHS Y I'PYHTI 3pocTaB, 0cob6anBo 3a 06pobku HiogectpykTopoM EkoctepH KnacmuHumii.
BusHaueHo, o 3acTocyBaHHS OpaHKK CNPUSAAO0 NPULLBUALLIEHHIO MiHEPaNi3aLii pOC/IMHHMUX peLwwToK NieHuLi 03UMOi
Ta 6iNbLIOMY HArpOMAOXKEHHIO Y IPYHTI eNeMeHTIB XXMBMeHHs. Tak, 32 00po6KM MICASXKHUBHUX PELUTOK MLIEHML 03UMOI
6iofeCcTpyKTOPOM 33 BUMKOPUCTAHHS OpPaHKM y 'PyHTi Byno BM3HayeHo 11,3 Mr/Kr rpyHTy HiTpaTiB, 53,9 Mr/Kr rpyHTy
pyxomoro dochopy Ta 261,8 Mr/Kr rpyHTy — 06MiHHOrO Kanito. 32 06pobKM NiCASXKHUBHUX PELITOK SYMEHHD 03MMOTr0
NoKasHWKK Bynn gewo mMeHwumu - BignosigHo 10,5; 51,5 ta 251,0 Mr/kr rpyHTy. MpakTUYHa LiHHICTb LOCNiLXKEHD
NoNsra€ y BAOCKOHANEHHI MPOLECiB, MOBA3aHUX i3 MiABULLEHHAM POLKYOCTI IPYHTIB MiBAHSA YKpaiHM 33 paxyHOK
3HaYHO PaALLiOHABHILIONO BUKOPUCTAHHS MICAKHUBHUX PELLTOK MLUEHML Ta SYMEHIO 03UMUX GOPM

KniouoBi cnoBa: NicAsykKHMBHI peLuTKW, AeCTPyKTMpK3aLiq, opaHka, 6e3nonuuesnii 06pobiTok rpyHTY, poatuyicTb
IPYHTY, €1EMEHTU XKUBIEHHS
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Abstract. The autumn growth and development of plants depend on a complex of external factors: the average
daily air temperature, the amount of precipitation, the humidity of the seed layer of the soil, nutrients, light, etc.
If winter wheat is sown at a later date, there are risks that the plants will enter the winter not well developed.
It is possible to accelerate the passage of interphase periods with the help of irrigation, which is a necessary
agrotechnical measure in the Southern Steppe of Ukraine. The purpose of the research is to establish the influence
of varietal characteristics, irrigation and weather conditions on the duration of interphase periods of winter wheat
in the autumn period on an international scale. Experimental research was carried out during 2020-2021 on
southern chernozem, on the basis of the Educational Scientific and Practical Center of the Mykolaiv NAU with
two varieties of winter wheat. Field, laboratory and comparative calculation methods were used during the
research. The establishment and conduct of experiments were carried out according to the methodology of the
research case. Soil moisture was determined by the thermogravimetric method, and phenophases were determined
simultaneously throughout the experiment. It was determined that irrigation for 1-2 days reduces the duration of
the interphase period of BBCH 00-09; for 3 days - BBCH 10-12; for 11 days - BBCH 13-19; for 5-7 days - BBCH
20-22. In natural conditions (without irrigation), the duration of the interphase periods (from BBCH 00-09 to 20-
22) of the growth and development of plants of the studied varieties of winter wheat in 2020 was 93-96 days,
which is 23-25 days more than in 2021. In plants of the Ovid variety under conditions of natural moisture (without
irrigation), the interphase periods came 1-3 days later than in the Duma Odeska variety, while under irrigation
conditions there was no significant difference. The obtained scientific results of the research will contribute to the
wider implementation of irrigation, which will ensure the rapid and full growth and development of winter wheat
plants in the autumn period, which will further contribute to increasing the yield and gross harvest of grain

Keywords: irrigation, sum of effective temperatures, sum of precipitation, soil moisture, Triticum aestivum

INTRODUCTION

The steppe region of Ukraine is the center of food produc-
tion, mainly winter wheat and other food crops. The climatic
conditions of the region are characterized by a high degree
of aridity with an insufficient amount of precipitation
and an uneven distribution during the growing seasons,
which is often complicated by an increase in temperature.
That is, the productivity of winter wheat largely depends
on agroclimatic conditions in the year of sowing [1].
Wheat is the main crop in many countries of the
world, as well as the main food crop in the Steppe zone,
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so the system of agrotechnical measures should be
aimed at creating more favorable conditions for obtain-
ing high productivity [2; 3]. Its growth characteristics at
different phases of development, especially in autumn,
are of great importance for the formation of the pro-
ductivity of winter wheat plants [4].

One of the diagnostic signs that indicate grow-
ing conditions is plant growth. Growth processes, de-
velopment of vegetative and reproductive organs are
largely determined by providing plants with moisture

Korkhova, M., Smirnova, I., & Drobitko, A. (2022). Influence of irrigation and weather conditions on the duration of
interphase periods of winter wheat varieties. Ukrainian Black Sea Region Agrarian Science, 26(3), 55-65.
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and nutrients. It is known that there is a direct relation-
ship between the yield, vegetative mass and height of
plants, since stems and leaves are organs of transporta-
tion of mineral and organic substances [5].

Optimal growth and development of winter
wheat plants depends on the combination of hydro-
thermal and soil conditions, the individual response of
the crop to environmental factors, as well as the proper
condition of the seed layer in autumn [6].

In the Steppe of Ukraine, almost every year
during the sowing of winter wheat seeds, it is negatively
affected by the lack of moisture. Often, sowing has to
be done in semi-moist soil, which is the reason for low
field seed germination. In addition, seedlings exhausted
by drought suffer more from diseases, which constantly
becomes crucial for successful overwintering of plants
and obtaining a stable harvest [7].

With economic growth, continuous global environ-
mental degradation, and increasing scarcity of water re-
sources, droughts are becoming more frequent and have
a significant impact on both regional ecology and sustain-
able economic development [8]. Water is a key limiting
factor in agriculture. The shortage of water resources has
become a serious threat to global food security [9].

Limited rainfall and water shortage are the
main problems for winter wheat production in arid and
semi-arid areas of northwestern China [9]. The North
China Plain is the dominant winter wheat production
area and the main grain production area in China.As a re-
sult of the shortage of water resources, the inconsistency
of the spatial arrangement of water and land resources,
the gap between the growth period of wheat plants and
the time of precipitation, irrigation became the key to the
development of agriculture in the region [10].

During abiotic stresses, physiological and bio-
chemical changes in cells suppress plant growth and
development, which ultimately reduces wheat yield.
To ensure the food and nutritional security of the
ever-growing world population, new approaches are
needed for sustainable wheat production in the face of
climate change, one of which is the creation of wheat
varieties resistant to abiotic stress through molecular
selection, rapid selection, genetic engineering, and im-
provement of existing technologies [11].

Therefore, irrigation itself, especially in the
South of Ukraine, can neutralize the negative impact
of the autumn drought on the rapid and friendly ger-
mination of seeds and obtaining full-fledged seedlings
of winter wheat, which is a necessary condition for the
formation of highly productive crops.

The main goal of the research is to determine
the influence of irrigation and weather conditions on
the duration of interphase periods of winter wheat vari-
eties according to the VVSN scale in the autumn period.
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LITERATURE REVIEW
A significant amount of research has been devoted to
the question of the influence of irrigation and weather
conditions on the duration of interphase periods for the
cultivation of winter wheat varieties in the conditions
of Southern Ukraine.

Breeding achievements of recent decades have
significantly increased the genetic level of productivity
of modern winter wheat varieties [12]. However, the
issue of adaptation and stability of the yield level re-
mains one of the biggest problems of increasing the
level of realization of the biological potential of the
created varieties in different climatic zones [13]. The
determining criterion for the selection of modern vari-
eties of winter wheat is the degree of intensity and re-
sponse to growing conditions. Each variety has certain
morpho-agrobiological features and properties, thanks
to which it is able to realize its genetic potential if a
favorable environment is created for it [14].

The yield of wheat varies depending on the year
of cultivation, the influence of climatic conditions, the
variety, applied nutrients, the presence of pests and
pathogens [15-17].

In the south of Ukraine, agricultural producers
should pay more attention to the accumulation of mois-
ture in the soil and better use it as a factor that most
affects the yield of agricultural crops, including winter
cereals. All Llife processes are connected with the move-
ment of water in plant organs. In addition, soil moisture
determines the level of vital activity of not only plants,
but also microorganisms, ensures the intensity of many
physical and chemical processes. Due to global warming
and climate change, moisture becomes the main limiting
factor in the productivity of agricultural crops [18].

O. Lavrynenko et al. [19] determined that in the
steppe zone of Ukraine, against the background of gen-
eral climate change, the realization of the potential
productivity of common wheat varieties may be limited
by various limiting factors, and one of the main ones is
moisture availability. Adaptability to the soil and climatic
conditions of the Steppe zone, which is characterized by
an acute moisture deficit, high temperatures in summer,
and a long frost-free period, is the main requirement for
winter wheat varieties Triticum aestivum L. of the steppe
ecological group. Artificial irrigation prevents the in-
crease of production processes, improves the microcli-
mate of phytocenosis, but in the south of Ukraine it does
not completely solve the problem of grain formation due
to high temperatures and low relative humidity.

Research by B.V. Blyznyuk et al.[20] it was deter-
mined that the duration of the growing season as an
important biological feature of winter wheat depends
on both the genotype and the growing conditions of the
variety. During the growing season, plants go through



the corresponding phases of development associated
with the formation of new organs. Depending on the
temperature, moisture, lighting, availability of nutrients,
the time required for the formation and ripening of the
crop is different. The vegetation cycle of winter wheat
is divided into two main periods: germination-earing
and earing-ripening. In the creation of a winter wheat
crop, the main thing is the period of seedling-earing,
during which the plants go through 8 out of 11 stages
of organogenesis and on which the future productivity
and precocity of the variety depends.

According to the results of research conducted in
2016/2017 in Kazakhstan, it was determined that the du-
ration of the phenological phases of growth and devel-
opment of winter wheat has a significant impact on air
temperature and soil moisture. In irrigated areas, wheat
seedlings appeared earlier than in non-irrigated ones [21].

As you can see, many scientists have been study-
ing this topic, but varieties and weather conditions
change. In addition, scientists determined the inter-
phase periods without using the BBCH international
scale, thanks to which it is possible to follow the growth
and development of plants in more detail.

MATERIALS AND METHODS
The research was conducted during 2020-2021 at the
research field of the Educational-Scientific-Practical
Center of the Ukrainian National Academy of Sciences
(Bladhorivka village, Mykolaiv district, Mykolaiv region).
The object of research was winter wheat: Ovidii and
Duma Odeska varieties.

The soil is represented by southern chernozem,
residual-slightly saline heavy loam on loess with hu-
mus content in the 0-30 cm layer from 3.1 to 3.3%. The
reaction of the soil solution is neutral (pH - 6.8-7.2).
Mobile forms of nutrients in the arable layer of the soil
contained on average: nitrates (according to Grandval
Lazhe) - 15-25, mobile phosphorus (according to Mach-
igin) - 41-46, exchangeable potassium (on a flame pho-
tometer) - 389-425 mg/kg of soil.

Experiments were carried out according to
the following schemes: varieties of winter wheat
(factor A) - Ovid and Duma Odesa; irrigation (factor
B) - without irrigation (control) and under irrigation
conditions.

The total area of the plot is 50 m?, the regis-
tered area is 26 m2. The experiment was repeated three
times. Placement of experimental plots is consistent.
Sowing of winter wheat was carried out on October 1
with a sowing rate of 4.5 million units/ha. Agricultural
machinery in the experiment was generally accepted
for the Steppe zone of Ukraine, except for the agricul-
tural measures taken for research.
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The material for the research was two varieties
of soft winter wheat, the owners of which are the lead-
ing scientific institutions of Ukraine: Duma Odesa and
Ovidy (Breeding and Genetic Institute - National Center
for Seed Science and Varietal Research of the Ukrainian
Academy of Agrarian Sciences), which are registered in
the State Register of Plant Varieties Suitable to distri-
bution in Ukraine in 2017.

Field and comparative calculation methods were
used to conduct experimental work. Establishment and
conduct of experiments, selection of soil samples, and
their preparation for analysis were carried out in accor-
dance with the methodology of the research case, meth-
odological instructions and DSTU [22]. Soil moisture
was determined by the thermogravimetric method - in
the 0-100 cm layer every 10 cm [22]. Samples were
taken before sowing and during the vegetation phase
of the crop. Definitions are repeated twice.

Data from the Austrian-made Pessl Instruments
Weather Station (iMETOS), which not only provides
highly accurate local weather data, but also provides
a 6-day weather forecast, was used to analyze agrocli-
matic conditions. The weather station is equipped with
sensors that determine the following parameters: pre-
cipitation, air and soil temperature, humidity level of air,
soil and leaves, wind speed and others.

In the main phases of growth and development
of plants, phenological observations were carried out
in accordance with the “Methodology of state variety
testing of crops” [23]. The beginning of the phase was
recorded when it occurred in 10% of the plants, and the
complete phase was recorded in 75% of the plants. Phe-
nophases were determined simultaneously throughout
the experiment.

Harvest accounting is carried out continuously
from the entire accounting area. Harvesting of winter
wheat was carried out with a SAMPO-500 combine.
After threshing, the thresher of the grain harvester is
closed at each point, the collected grain is weighed and
brought to standard humidity (14%) and purity (100%).

Research results obtained in the form of analysis
of digital materials are processed by the statistical and
mathematical method of dispersion and variation analyzes
using Microsoft Excel and Agrostat computer programs.

RESULTS AND DISCUSSION
Researching the topic, the authors determined that the
interphase period “Macrostage 0: Germination (VVSH
00-09) Dry seed - seedling, emergence of the cotyle-
don to the soil surface” of winter wheat lasted longer
in 2021 and amounted to 13-17 days depending on
the variety and moisture conditions, which by 1-6 days
more than in 2020 (Table 1).
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Table 1. Characteristics of the interphase period “Macrostage 0: Germination of VVSH 00-09” of winter wheat
depending on the variety and moisture conditions

Without irrigation (factor B)

Under irrigation conditions (factor B)

Indexes Variety (factor A)
Ovid Duma of Odesa Ovid Duma of Odesa
2020 year
Duration of the interphase period, days 11 10 9 9
Average air temperature, °C 17.3 17.2 17.1 17.1
Minimum air temperature, °C 6.5 6.5 6.5 6.5
Maximum temperature, air, °C 25.7 25.7 25.7 25.7
Sum of effective temperatures, °C 135.4 122.2 109.0 109.0
Amount of precipitation, mm 0.8 0.6 0.4 0.4
Soil moisture, % 23.2 234 46.5 46.5
Average soil temperature, °C 17.6 17.6 18.5 18.5
2021 year
Duration of the interphase period, days 17 16 13 13
Average air temperature, °C 9.8 9.6 9.2 9.2
Minimum air temperature, °C -0.4 -0.4 0.2 0.2
Maximum temperature, air, °C 233 23.3 16.8 16.8
Sum of effective temperatures, °C 84.0 74.3 47.5 47.5
Amount of precipitation, mm 48.2 47.4 47.0 47.0
Soil moisture, % 21.5 21.2 47.1 47.1
Average soil temperature, °C 11.4 11.3 14.8 14.8

Source: developed by the authors

This can be explained by the fact that productive
precipitation fell only on October 13, that is, 7 days after
sowing, which affected the duration of seed germination.

Thus, the duration of the interphase period of
VVSH 00-09 winter wheat plants ranged from 10 days
in the Duma Odeska variety (2020) to 17 days in the
Ovid variety in the version without irrigation.

The weather conditions of 2020 were more favor-
able for the germination of winter wheat seeds. So, the
average daily air temperature was 17.1-17.3°C, minimum -
6.5°C, maximum - 25.7°C. The plants managed to accumu-
late the sum of effective temperatures from 109.0°C (Ovidii
and Duma Odeska varieties under irrigation conditions)
to 135.4°C(Ovidii variety in the version without irrigation).

This can be explained by the fact that productive
precipitation fell only on October 13, that is, 7 days after
sowing, which affected the duration of seed germination.

Thus, the duration of the interphase period of
VVSH 00-09 winter wheat plants ranged from 10 days
in the Duma Odeska variety (2020) to 17 days in the
Ovid variety in the version without irrigation.

The weather conditions of 2020 were more favor-
able for the germination of winter wheat seeds. So, the
average daily air temperature was 17.1-17.3°C, minimum -
6.5°C, maximum - 25.7°C. The plants managed to accumu-
late the sum of effective temperatures from 109.0°C (Ovidii
and Duma Odeska varieties under irrigation conditions) to
135.4°C (Ovidii variety in the version without irrigation).
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It was determined that the moisture content of the
seed layer of the soil has a greater effect on the germi-
nation rate of winter wheat seeds when grown without
irrigation than the amount of precipitation during the re-
porting period. Thus, in 2020, during the interphase period
Macro stage 0: Germination of VVSH 00-09, 0.6-0.8 mm of
precipitation fell, and the soil moisture was 23.2-23.4%,
while in 2021 - 47.4-48.2 mm and 21.2-21.5%.

It was determined that the soil temperature
during the studied interphase period under irrigation
conditions was higher and amounted to 14.8°C (2021)
and 18.5°C (2020), which is 5.1% and 23.6% higher,
than without irrigation.

Soil moisture was higher in 2021 - 47.1% (under
irrigation conditions), which is 25.6% more than in the
case without irrigation.

Therefore, it can be concluded that the weather
conditions for the initial growth and development of
winter wheat seeds of the studied varieties were fa-
vorable, which made it possible to obtain full-fledged
seedlings.

The interphase period of winter wheat according
to the VVSH 10-12 scale in 2021 was characterized by a
sufficient amount of precipitation and its uniform fall with
a total amount of 17.8 mm in the non-irrigated version
and 13.6 mm in the irrigation conditions. The duration of
the reported interphase period ranged from 16 (under irri-
gation conditions) to 19 days (without irrigation) (Table 2).
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Table 2. Characteristics of the interphase period “Macrostage 1: Development of leaves
VWSH 10-12” of winter wheat depending on the variety and moisture conditions

Without irrigation(factor B)

Under irrigation conditions (factor B)

Indexes Variety (factor A)
Ovid Duma of Odesa Ovid Duma of Odesa
2020 year
Duration of the interphase period, days 17 17 14 14
Average air temperature, °C 11.3 11.8 11.6 11.6
Minimum air temperature, °C 0.1 0.1 0.1 0.1
Maximum temperature, air, °C 217 217 217 217
Sum of effective temperatures, °C 106.6 116.0 91.8 91.8
Amount of precipitation, mm 3.8 4.0 3.8 3.8
Soil moisture, % 18.0 18.2 45.9 45.9
Average soil temperature, °C 13.3 13.7 16.5 16.5
2021 year
Duration of the interphase period, days 18 19 16 16
Average air temperature, °C 8.2 7.8 9.1 9.1
Minimum air temperature, °C -2.0 -3.0 -1.6 -1.6
Maximum temperature, air, °C 18.6 18.6 18.6 18.6
Sum of effective temperatures, °C 61.3 68.2 71.2 71.2
Amount of precipitation, mm 17.8 17.8 13.6 13.6
Soil moisture, % 26.6 26.7 46.6 46.6
Average soil temperature, °C 9.8 9.5 129 129

Source: developed by the authors

The interphase period of VVSH 10-12 in 2020
was shorter (14 days) in winter wheat varieties under
irrigation conditions, which is 3 days less than in non-ir-
rigated options and 2-5 days less than in 2021. Average
air temperature ranged from 7.8°C (2021) to 13.2°C
(2020) in the version without irrigation. The minimum
air temperature for the reporting period ranged from
minus 1.6-3.0°C (2021) to 0.1°C (2020), and the maxi-
mum - 18.6 (2021) and 21.7°C(2020), respectively.

It should be noted that winter wheat plants un-
der irrigation reached the sum of effective tempera-
tures from 71.2°C(2021) to 115.3°C(2020), while with-
out irrigation - 61.3-68.2°C (2021) and 106.6-116.0°C
(2020) depending on the variety.

Soil moisture in non-irrigated areas ranged from
18.0 to 26.7%, while in irrigated areas it was 46.1-

46.6%, which contributed to better development of
winter wheat plants.

A research group of scientists from the Depart-
ment of Earth Observation of Agriculture Canada [24]
claim that knowing what happens to plants at a certain
stage of growth, you can correctly plan their further
development. It is at stage VVSN 13-19 that the plant
switches from nutrition due to nutrient reserves in
seeds to nutrition due to its own root system. If wheat
overwinters at this stage, its sensitivity to low tempera-
tures, stagnant moisture, and soil changes increases
significantly.

Over the years of our research, the interphase
period of VVSH 13-19 (phase 3 leaf - phase 4 and sub-
sequent leaves) was from 15 to 35 days, depending on
the moisture conditions (Table 3).

Table 3. Characteristics of the interphase period “Macrostage 1: Development of leaves

Without irrigation(factor B)

BVSH 13-19” of winter wheat depending on the variety and moisture conditions

Under irrigation conditions (factor B)

Indexes Variety (factor A)
Ovid Duma of Odesa Ovid Duma of Odesa
2020 year
Duration of the interphase period, days 35 35 15 15
Average air temperature, °C 2.9 3.0 7.9 7.9
Minimum air temperature, °C -0.1 -0.1 -4.0 -4.0
Maximum temperature, air, °C 6.1 6.1 16.4 16.4
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Without irrigation(factor B)

Table 3, Continued

Under irrigation conditions (factor B)

Indexes Variety (factor A)
Ovid Duma of Odesa Ovid Duma of Odesa
Sum of effective temperatures, °C 48.8 52.6 473 473
Amount of precipitation, mm 18.2 18.2 14 14
Soil moisture, % 17.8 17.8 453 453
Average soil temperature, °C 4.8 5.0 14.5 14.5
2021 year
Duration of the interphase period, days 18 18 17 17
Average air temperature, °C 4.0 4.3 5.0 5.0
Minimum air temperature, °C -6.6 -6.6 -6.6 -6.6
Maximum temperature, air, °C 14.2 14.2 14.2 14.2
Sum of effective temperatures, °C 12.7 11.8 23.1 23.1
Amount of precipitation, mm 16.4 17.0 6.6 6.6
Soil moisture, % 274 275 46.0 46.0
Average soil temperature, °C 5.1 5.1 10.6 10.6

Source: developed by the authors

Under irrigation conditions, the reporting period
was shorter and lasted 15 (2020) and 17 days (2021),
while without irrigation = 18 (2021) and 35 days (2020).

It was determined that the duration of the inter-
phase period “Macrostage 1: Development of leaves of
VVSH 13-19” of winter wheat was significantly influenced
by the average daily air temperature and soil moisture.
Thus, in 2020, the average air temperature during the
growth and development of plants without irrigation was
2.9-3.0°C, the moisture content of the seed layer of the
soil was 17.8 mm, which delayed the onset of the 13-19
phases of BVSH up to 35 days, while in 2021, in the same
version of the experiment, this interphase period lasted 18
days. At the same time, the average daily air temperature
was 4.0-4.3°C, and soil moisture was 27.4-27.5%, which is
1.1-1.3°C and 4.6-4.7%, respectively more than in 2020.
These conditions contributed to better rooting of plants
and their intensive growth and development.

Hydrothermal indicators in the interphase period
of VWSH 13-19 under irrigation conditions differed

significantly from the sum of effective temperatures
under non-irrigation conditions and depended on the
conditions of the year. Thus, in the dry year of 2020,
winter wheat plants of the studied varieties gained a
greater amount of effective temperatures (48.8-52.6°C)
in the non-irrigated variants, which is 21.0-24.3°C more
than in the irrigation conditions . On the contrary, the
sum of the effective temperatures of winter wheat
plants in 2021 was lower (23.1°C) under irrigation con-
ditions, while without irrigation - 11.8-12.7°C depend-
ing on the variety.

After the formation of 3-4 leaves, wheat plants
move to the tillering stage — from VVSN 13-14 to VVSN
21. The interphase period “Macrostages 2: Tending |l
Lateral shoot in the sheath of a leaf - the 2nd bud of the
tufting appears”VVSH 20-22 in 2020 was characterized
with a significant amount of precipitation - from 22.8
mm (Duma Odeska and Ovid varieties under irrigation
conditions) to 54.8 mm (Ovid varieties) under growing
conditions without irrigation (Table 4).

Table 4. Characteristics of the interphase period “Macrostage 2: Bushing Il VVSH 20-22"

Without irrigation(factor B)

of winter wheat depending on the variety and moisture conditions

Under irrigation conditions (factor B)

Indexes Variety (factor A)
Ovid Duma of Odesa Ovid Duma of Odesa
2020 year
Duration of the interphase period, days 33 31 21 21
Average air temperature, °C 0.4 0.4 29 2.9
Minimum air temperature, °C -22.0 -22.0 -6.2 -6.2
Maximum temperature, air, °C 20.3 20.3 20.3 20.3
Sum of effective temperatures, °C 374 374 35.9 35.9
Amount of precipitation, mm 54.8 31.2 22.8 22.8
Soil moisture, % 39.8 40.6 41.8 41.8
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Without irrigation(factor B)

Table 4, Continued

Under irrigation conditions (factor B)

Indexes Variety (factor A)
Ovid Duma of Odesa Ovid Duma of Odesa
Average soil temperature, °C 2.2 2.3 7.2 7.2
2021 year
Duration of the interphase period, days 18 17 17 17
Average air temperature, °C 5.5 5.3 5.5 5.5
Minimum air temperature, °C -34 -34 -34 -34
Maximum temperature, air, °C 14.4 14.4 14.4 14.4
Sum of effective temperatures, °C 28.6 259 289 289
Amount of precipitation, mm 47.0 46.4 37.6 37.6
Soil moisture, % 34.0 341 45.4 45.4
Average soil temperature, °C 5.9 5.9 8.7 8.7

Source: developed by the authors

It should be noted that in the variants without irri-
gation, the duration of the interphase period VVSH 20-22
differed between the varieties by 2 days, and the short-
est (31 days) was in the Duma Odeska variety, which may
indicate its greater resistance to drought and less water
consumption. In 2021, the difference in the duration of the
reported interphase period between varieties was less no-
ticeable (1 day). Under irrigation conditions, the plants of
both studied varieties developed almost identically.

During our research, the weather conditions in
the interphase period of VBSN 20-22 were favorable
for the growth and development of winter wheat plants
in 2021 compared to 2020. Thus, the average daily air
temperature during the growth and development of
plantsin 2021 was 5.3-5.5°C,while in 2020 - 0.4-2.9°C,
depending on the variety and moisture conditions.

30
25
20 18
14 15

15 12
10

5

0

BBCH 00-09 BBCH 10-12

M without irrigation

However, in 2020, the air temperature rose to 20.3°C
during the studied period, while in 2021 - to 14.4°C.

It was determined that under irrigation condi-
tions the soil temperature is 2.8-5.1°C (47.5-227.3%)
higher, depending on the variety and year of research,
than without irrigation.

Plants gained the sum of effective temperatures
of 35.9-37.4°C (2020) and 25.9-28.9°C (2021) with soil
moisture of 39.8-41.8% and 34.0-45.4% depending on
the studied factors. Therefore, hydrothermal conditions
of winter wheat plants differed significantly in terms
of soil moisture, which was 1.2-2.0% and 11.3-11.4%
more than under conditions of natural moisture.

Thus, on average in 2020-2021, the duration of the
interphase periods of winter wheat plants of the Ovid vari-
ety depended significantly on moisture conditions (Fig. 1).

27 26
19
| I

BBCH 13-19 BBCH 20-22

W under irrigation conditions

Figure 1. The duration of the interphase periods of growth and development of winter wheat plants
of the Ovid variety depending on moisture conditions (average for 2020-2021)

Source: developed by the authors

The interphase periods (BBCH 00-09, BBCH 10-
12,BBCH 13-19 and BBCH 20-22) inirrigated conditions
were 1-11 days shorter than in non-irrigated areas.

In plants of the Duma Odeska variety, the dura-
tion of the studied interphase periods was shorter only
in areas without irrigation compared to the Ovid variety.

Under irrigation conditions, the duration of interphase
periods did not differ between varieties (Fig. 2).

It was determined that irrigation led to a reduc-
tion of the interphase periods of BBCH 10-12,BBCH 13-
19 and BBCH 20-22 by 3-11 days compared to plants in
non-irrigated areas.
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Figure 2. Duration of interphase periods of growth and development of winter wheat plants of the Duma Odesa variety
depending on moisture conditions (average for 2020-2021)

Source: developed by the authors

The results of research conducted in 2020-2021
make it possible to state that the rate of emergence
of seedlings is influenced by many factors: the average
daily air temperature, the amount of precipitation, soil
moisture and temperature, biological characteristics
of the variety, etc. It was determined that from the be-
ginning of the germination of winter wheat seeds to
the appearance of seedlings, the sum of average daily
temperatures averaged from 78.3 to 109.7°C, while
V.A. Mazur et al. [25] claim that plants should gain the
sum of effective temperatures from 60 to 90°C.

The average daily air temperature during the
two years of research (2020-2021) during seed germi-
nation ranged from 13.2 to 13.6°C, which according to
V. Gamayunova et al. [26] are the optimal parameters
under which germination occurs intensively. However,
the above-mentioned scientists did not take into ac-
count the influence of temperature and soil moisture
on the intensity of seed germination.

Research conducted by M. Korkhova &
V.Mykolaichuk [27] established that weather conditions
during the vegetation phases of plants had a signifi-
cant impact on the duration of interphase periods and
crop formation in the conditions of the Southern Steppe
of Ukraine of durum winter wheat varieties during 2014-
2020. the duration of the “sowing-planting” period has
the amount of precipitation. The duration of the period
“seedlings-termination of vegetation”, ‘emergence into
the tube-beginning of earing” and “milk-wax maturity”de-
pended to a greater extent on the sum of effective tem-
perature and precipitation. The average daily air tempera-
ture has a greater effect on the duration of the rest period
and the “restoration of spring bushing - exit to the tube”.

The research of YuYu. Chuprina et al. [28]
found that the duration of the interphase period “sow-
ing-seedling” of winter wheat was more influenced by
the amount of precipitation, but the scientists did not
take into account the moisture of the seed layer of the
soil, which is a more important indicator. It was deter-
mined that, on average, over the years of research, the
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interphase period of BBCH 00-09 lasted from 13 to 14
days at a moisture content of the seed layer of the soil
of 22.2-22.4 mm, while it lasted 11 days at a moisture
content of 46.8 mm.

The results of the research conducted by
M. Mostipan et al. [7] it was established that the pro-
ductive reserves of water in the soil during spring re-
newal are critical for the formation of the winter wheat
crop, and the later the spring renewal of winter wheat,
the lower the productivity of the crop. The shorter the
time between average daily temperatures above 0°C
and the beginning of vegetative activity of plants, the
greater the yield of winter wheat. Therefore, it is neces-
sary to adjust agricultural techniques for growing win-
ter wheat in spring and summer in accordance with the
weather conditions of early spring and the time of plant
vegetation recovery in spring.

Research conducted by K.A.Kazi also established
that the germination rate of winter wheat seeds is af-
fected by the moisture of the seed layer of the soil and
the air temperature [21], the results showed that the
optimal soil moisture should be 48%, and the air tem-
perature should be 21.9°C under irrigation conditions,
which is higher than with the results of our research, on
average over two years by 1.2% and 5.2°C, respectively.

Soil temperature is also important for the ger-
mination of winter wheat seeds, the seed germination
period was shorter (16 days) when the average soil
temperature was 12.9-16.5°C. Research by V.P. Tkachuk
& T.M. Tymoshchuk [29] this regularity is confirmed. On
average, over 20 years of research, the duration of the
interphase period of “Sivba-seedling” winter wheat was
16 days, and the soil temperature at a depth of 5 cm
was 14.9°C.

Based on the results of three-year (2015/2016-
2017/2018) research by T. Kolev et al. [30], carried out
in the Experimental and Implementation Base of the
Agrarian University (Plovdiv, Bulgaria) determined that
the duration of the interphase period “Macrostage 1:
Development of leaves of VVSH 10-12” of winter wheat



was 19 days and did not significantly depend on the
average daily air temperature and the amount of pre-
cipitation. However, the above-mentioned scientists did
not study other equally important meteorological fac-
tors that have a greater influence on the shortening or
lengthening of this period. It was established that the
duration of the interphase period of VVSH 10-12 was
significantly influenced by soil moisture and tempera-
ture, and the amount of precipitation and air tempera-
ture was insignificant.

It was determined that the duration of the BBCH
20-22 interphase period of winter wheat of the studied
varieties was 19-26 days depending on the moisture
conditions. Research by A. Esaulko and others.[31] stud-
ied changes in the duration of interphase periods of
winter wheat plant development in the arid zone of the
Central Transcaucasia, which depended more on the
sum of positive temperatures. It was established that
positive temperature changes and drought lead to an
increase in the length of growing seasons, a thinning
of plant density and a decrease in the productivity of
drought-resistant varieties.

Research conducted by VV. Bezpalko et al. [32]
and S.Turebayeva et al. [33] established that one of the
most important periods of winter grain vegetation is
the “trubbing” phase. During this period, lateral shoots
and a secondary root system are formed from the un-
derground nodes of the stem, that is, the organs that
determine the yield of the crop are laid. Indicators of
productive weeding depend on the conditions of the
autumn-winter period. During the conducted studies,
the interphase period of “seedlings-tillering” fell on the
third decade of September and the first decade of Oc-
tober, the duration of the period ranged from 13 to 19
days, which was also confirmed by our research under
irrigation conditions, but in variants without irrigation,
the passage of this vegetation period increases to 25
days on average for the studied varieties.

Therefore, the studies of the above-mentioned
scientists established a significant influence of weather
conditions on the duration of interphase periods of
autumn vegetation of plants of winter wheat varieties,
but this issue has not been sufficiently studied under
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irrigation conditions. The effect of soil temperature and
humidity on the length of reporting periods was almost
not taken into account. Therefore, it is the new results
of research with winter wheat varieties common in the
South of Ukraine under conditions of irrigation and nat-
ural humidification that are relevant, especially under
conditions of climate change.

CONCLUSIONS
As a result of field research conducted in 2020-2021,
it was determined that the duration of the interphase
period of BBCH 00-09 winter wheat plants was more
influenced by the moisture content of the seed layer,
which under irrigation was 46.5-47.1%, which by 23.1-
25.9% more than without irrigation.

Under irrigation conditions, the interphase period
of winter wheat (BBCH 10-12) was reduced by 2-3 days,
compared to the same variants without irrigation. The
development of leaves (BBCH 13-19) under irrigation
conditions for 1-20 days, depending on the year of re-
search, occurred faster than without irrigation. In 2021,
the duration of the BBCH 20-22 interphase period did
not differ significantly in the non-irrigated and irrigated
options, while in 2020 it was 10-12 days longer than
in the irrigated options. Interphase periods in winter
wheat plants of the Ovid variety were 1-3 days longer
than those of the Duma Odeska variety when grown
without irrigation.

In connection with the increase of the average
daily air temperature in the Steppe of Ukraine by 1-2°C,
which leads to the shift of sowing dates to later dates
(1st decade of October), the obtained scientific results
should be taken into account by the product manufac-
turers at the sowing company, namely: start sowing
winter wheat without irrigation follows the Ovid vari-
ety, which has a longer development period than the
Duma Odeska variety, while under irrigation conditions
this difference is less noticeable. Taking into account
the scientific achievements of other researchers of the
topic, further research is needed to study the influence
of irrigation and weather conditions on the duration of
interphase periods according to the BBCH scale and the
productivity of the investigated winter wheat varieties.
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BnnuB 3poLleHHS Ta NorogHMX yYMoB Ha TpuBanicTb MbKdasHux nepioais
COpTiB NweHuui o3nmoi

Mapraputa MuxainisHa Kopxoga, IpuHa BiktopiHa CMipHOBa, AHTOHIHa BikTopiBHa [po6iTbko

Mu1KONaiBCbKMI HALLIOHANbHWIA arpapHuUiA YHiBepCuTeT
54008, syn. leopria loHragse, 9, M. Mukonais, YkpaiHa

AHotauif. OCiHHIM picT | pO3BMTOK POCAMH 3anexaTb Bif KOMMAEKCY 30BHIiWHiX (QaKTopiB: cepefHbonob0Boi
TeMnepaTypu MOBITPSA, KiNbKOCTI OMNagiB, BONOrOCTi MOCIBHOMO Wapy r'pyHTY, MOXMBHMX PEYOBMH, CBiTAa TOLLO. 33
CiB6UM nweHui 03MMOi y Binbl Ni3HI CTPOKM € PU3MKM, WO POC/IMHU YBiAYTb B 3UMY He A06pe pO3BUMHEHUMMU.
MprUCKOPUTH NPOXOIXKEHHS MiXK(PA3HMX NEPIOAIB MOXKHA 3@ LOMNOMOIO0 3POLLIEHHS, L0 € HEOOXiAHWUM arpoTEXHIYHUM
3axoaoM B isaeHHoMy CTeny YkpaiHu. MeTa focnigkeHb — BCTAHOBMTU BIJIMB COPTOBMX 0COBMBOCTEN, 3pOLUEHHS
Ta NOrOAHMX YMOB Ha TPMBaNiCTb Mixk)asHMX NepioAiB NweHMLi 03MMOI B OCiHHIN Nepio 3a MiXKHapOAHOHO LWKanok.
EkcnepumeHTanbHi pocnimxkeHHs nposoamnnca Bnpoposx 2020-2021 pp. Ha 4opHO3eMi niBAeHHOMY, Ha 6asi
HaBuyanbHOro HaykoBO-MpakTMYHOro LEeHTpPY MukonaiBcbkoro HAY 3 gBoMa coptamu nweHuui o3mMoi. g vac
[OCNIIKEHHS BUKOPWUCTAHO MONbOBWIA, NabBOPaTOpPHMIA Ta MOPIBHANBHO-PO3PAXYHKOBUI METOAM. 3akNnafaHHa Ta
npoBeAeHHs AOCNiIAIB NPOBOAMAN 3riAHO METOAMKM A0CNIAHOI cnpaBu. Bonorictb rpyHTY BU3HAYaan TepMOCTaTHO-
BaroBMM MeToAO0M, a heHoda3n — OKOMipHUM OAHOYACHO Y BCbOMY A0CAiAi. BU3HaueHO, Wwo 3poLeHHs Ha 1-2 nobu
CKopouye TpuBanictb MixxdasHoro nepiogy BBCH 00-09; Ha 3 gobu - BBCH 10-12; Ha 11 ai6 - BBCH 13-19; Ha 5-7
ni6 - BBCH 20-22.B npupogHux ymoBax (6e3 3poLueHHs) TpuBanictb MixdasHux nepiogis (8ig BBCH 00-09 go 20-22)
pOCTY T PO3BMTKY POCIMH AOCAIAXYBAaHMX COPTiB nweHuui o3umoiy 2020 p. ctaHoBuna 93-96 nib, wo Ha 23-25 pib
6inble, Hixx y 2021 p.Y pocnunH copty OBigi B yMOBax MpUMPOAHOro 3BONIOXEHHS (6€3 3poLleHHs) MixkdasHi nepioau
HacTaBanu Ha 1-3 nobwm nisHiwe, Hix y copTy [lyMa opecbka, TOAi K B YyMOBAX 3poLlUeHHs — 6e3 iCTOTHOI pi3HuML,.
OTpvMaHi HayKoBi pe3ynbTaTi AOCAILXKEHb CNPUSTUMYTb LUMPLIOMY BMPOBA[XKEHHIO 3pPOLUEHHS, Ke 3abe3neunTb
LUBMAKMIM Ta NOBHOLIHHMI PiCT | pO3BUTOK POC/IMH MLIEHMLL 03UMOI B OCiHHI/ nepiog, Wo B NOAANbLLIOMY CNPUATUME
NiABULLEHHIO BPOXAMHOCTI Ta BanoBMX 360piB 3epHa

KntouoBi cnoBa: 3poLueHHs, cyma epeKkTMBHUX TeMMNepaTyp, CyMa OMNagiB, BONOTICTb I'PyHTY, Triticum aestivum
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Dynamics of the content of nutrients in winter barley plants
depending on the variety, sowing dates and plant growth regulators
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Abstract. The problem of increasing the production of winter barley grain on irrigated lands can be solved
thanks to the improvement of the varietal composition, optimization of sowing dates and improvement of the
nutrition system, in particular through the use of drugs with growth-regulating properties. Taking into account
the important biological role of growth regulators in the plant nutrition system, the aim was to determine the
influence of Gummifield Forte brix, MIR and PROLIS on the content of nitrogen, phosphorus and potassium in
the main phases of plant development of different varieties of winter barley at optimal and late sowing dates. The
research was conducted at the Institute of Irrigated Agriculture (now the Institute of Climate-Oriented Agriculture)
of the National Academy of Sciences according to methodological recommendations for conducting field tests
under irrigation conditions. In the above-ground mass of plants, straw and grain, the total content was determined:
nitrogen - according to Kjeldahl, phosphorus - according to Murphy-Reilly, potassium - using a flame photometer. It
was determined that on the irrigated lands of the South of Ukraine, the use of growth regulators Gumifield Forte brix,
MIR and PROLIS had a significant effect on the accumulation of the main nutrients (especially nitrogen) by plants and
winter barley grains. The highest content of basic nutrients in plants was at the early stages of development (spring
tillering), after which their amount decreased until the end of the growing season of the crop. The maximum nitrogen
content of 2.02% on dry matter on the Dev'iatyi val variety and 1.85% on the Academichnyi variety was provided by
the use of Gummifield Forte Brix.Among the varieties, the Dev'iatyi val, on average, accumulated nitrogen in the grain
for sowing on October 1 and 20 by 9.1 and 9.5 percentage points more than Akademichnyi, according to the plant
growth regulator factor. Thanks to the treatment of winter barley seeds with plant growth regulators Gumifield Forte
Brix and PROLIS and sowing the crop at the optimal time, it is possible to increase the nitrogen content in plants and
grain by 6.0-15.1 and 9.3-22.5 percentage points, respectively, which will have a positive effect on grain formation
and its quality. In further studies, it is necessary to optimize the application doses of mineral fertilizers using new
multi-component growth regulators of winter barley plants under irrigation conditions in the South of Ukraine

Keywords: nitrogen, phosphorus and potassium content, biomass, sowing dates, multi-component preparations,
irrigation

INTRODUCTION

The latest projections from the United Nations sug-
gest that the world’s population could grow to ap-
proximately 8.5 billion in 2030 and 9.7 billion in 2050,
reach a peak of 10.4 billion people in the 2080s [1-3].
Considering that the population will increase by 1.7
billion people by 2050, and another 0.7 billion by 2080,
there is a serious problem of providing them with food,

Article’s History:

Received: 09.04.2022
Revised: 23.06.2022
Accepted: 26.08.2022

Suggested Citation:

a problem that will only worsen with time. Such an in-
crease in the global population will occur under glob-
al climate change [4-6], from the adverse consequences
of which vulnerable population groups will suffer the
most [7; 8], which will require new methods of stabilizing
and increasing the production of agricultural products. It
is important to do this in an environmentally sound way

Zaiets, S., Onufran, L., Fundirat, K., Yuzyuk, S., & Kisil, L. (2022). Dynamics of the content of nutrients in winter barley
plants depending on the variety, sowing dates and plant growth requlators. Ukrainian Black Sea Region Agrarian Science,
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by reviewing many existing approaches to agriculture, in-
cluding plant nutrition, variety policies and sowing timing.

Barley is one of the most widespread grain crops in
the world [9-11]. Its grain is widely used for fodder, food
and technical purposes [12-14]. Considering the national
economic importance of this crop, barley requires consid-
erable attention and a careful technological approach.

In recent years, the areas of winter barley sowing
have expanded significantly, both in the EU countries and in
Ukraine. If at the beginning of the 21 century it was sown
in Ukraine on an area of 300-500 thousand hectares, then
in the last ten years - 0.9-1.5 million hectares [15; 16].
Mainly, its areas increase due to the decrease in spring bar-
ley crops. The main factors that give it an advantage over
spring barley are high potential productivity, more efficient
use of moisture and precipitation of the autumn-winter
period, and early ripening [17], which allows growing agri-
cultural crops in repeated crops under irrigation.

In recent years, the yield of winter barley in
Ukraine has increased from 2.0 t/ha to 3.4 t/ha, or 1.7
times, but, unfortunately, it is two times lower than the
indicator in the EU countries - 7.0 t/ha [18; 19]. That is,
domestic agricultural producers are faced with the task
of further increasing its yield.

Increasing and stabilizing the production of win-
ter barley grain is possible only with clear and maxi-
mally effective implementation of all elements of grow-
ing technology. Among the most important and reliable
factors for increasing the yield and quality of barley grain
are the use of high-yielding varieties, their sowing at the
optimal time and the use of biological growth regulators.

Varieties and hybrids of foreign selection
can ensure the yield of winter barley at the level of
9-10 t/ha [20]. Currently, domestic breeders have also
created new varieties of winter barley, the yield potential
of which reaches 8-9 t/ha and more [21]. The use of these
varieties can significantly increase the level of competi-
tiveness of grain production of this valuable crop.

Global changes in climatic conditions that have
occurred in recent decades require a certain correction
in the technology of growing most agricultural crops, its
adaptation to adverse abiotic factors. The first changes
in the sowing dates of winter grain crops have already
been made towards later dates [22-24].

It is known that the use of metabolites and
phytohormones in crop production contributed to the
development of the industry by stimulating growth
processes and optimizing the ripening of agricultural
crops [25-27], as well as influencing the formation of
the root meristem [28; 29].

In the coming years, among the most priority di-
rections is the increase in the production of high-quality
grain, where plant growth regulators and microbiolog-
ical preparations with growth-regulating properties can
play an important role [30-32]. There are known types
of biostimulants, including amino acids, humic sub-
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stances, algae extracts, preparations based on microbes
and others [33-35]. However, how plant growth regula-
tors change the absorption of winter barley biomass of
the main nutrients: nitrogen, phosphorus and potassium
during irrigation has not been sufficiently studied.
Therefore, the purpose of the research was to
determine the parameters of the accumulation of nutri-
ents by plants in the main phases of the development
of winter barley, depending on the varieties, sowing
dates and multicomponent growth regulators in the
conditions of irrigation in the south of Ukraine.

LITERATURE REVIEW

During an active physiological process, the plant ab-
sorbs nutrients, the content of which depends on both
direct and indirect factors [36; 37]. It is believed that in
order to obtain a higher yield, field crops must absorb a
large amount of nutrients from the soil [38; 39]. How-
ever, the reaction of plants to nutritional conditions in
different periods of vegetation is different, and the ab-
sorption of elements, due to the change in the nature
and orientation of biochemical processes, is uneven.

According to the researches of V.V. Zerling, in the
budding phase of plants, the optimal content of mineral
nutrients in above-ground biomass should be 4.7-5.3%
nitrogen, 0.55-0.65% phosphorus, and 4.2-4.2% potas-
sium [40]. Due to the improvement of mineral nutrition,
the content of these elements in the plant increases [41; 42].

A number of researchers also believe that the
maximum amount of the main nutritional elements of
the winter barley plant is accumulated at the beginning
of spring tillering, and then their content gradually de-
creases and reaches the lowest values at the end of the
growing season of the crop [43-45]. Having data on the
actual content of nutrients at the beginning of spring
bushing, it is possible to adjust the doses of fertilizers
in the subsequent phases of plant development.

Among the main elements of plant nutrition
necessary for the formation of grain yield, nitrogen oc-
cupies the most important place, since it plays a deci-
sive role in almost all metabolic processes of plants,
and its deficiency leads to a decrease in grain produc-
tion [46; 47].1n almost all agricultural soils, including in
Ukraine, nitrogen is at a minimum, or is a universal de-
ficiency [48]. Therefore, when growing agricultural crops,
nitrogen fertilizers should be used in the first place. On
the dark chestnut soils of the south of Ukraine, under the
condition of growing winter barley on irrigated lands, the
optimal application rate should be N90 [49].

Scientists of the EU, USA and other countries
of the world believe that, along with fertilizers and
pesticides, plant growth regulators should occupy an
important place in the technology of production of
plant products. The use in the production of biological
preparations improves the use of nutrients by plants,
promotes the development of the root system and the
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resistance of the culture to adverse climatic conditions,
as aresult of which the condition of plants improves and
their productivity increases [50-52]. Research conducted
in EU countries [53; 54], Japan [55] and Ukraine [56]
on grain crops, their influence on plant growth and de-
velopment has also been documented. Therefore, the
wide use in the production of growth regulators, which
contain a balanced complex of phytoregulators, biolog-
ically active substances and microelements, is one of
the possible factors in the regulation of plant growth
processes and crop formation.

A number of researchers showed the mecha-
nisms of the positive effect of phytohormones on cell
division, the processes of photosynthesis and respira-
tion, assimilation of nutrients by grain crops [57-59]. It
was also established that the use of growth regulators
contributes to the increase of nitrogen absorption by
winter crops [60]. At the same time, the accumulation of
nitrogen and phosphorus in plants was lower than in the
later sowing period [61]. That is, due to late sowing dates,
incorrectly formed sowing parameters have a negative
effect on the growth and development of plants [62; 63],
and therefore on the absorption of nutrients.

In addition, the background of plant nutrition is de-
termined by varietal characteristics, since varieties react
differently to the main elements of technology [64; 65].

That is, increasing the yield of agricultural crops
with the use of growth regulators largely depends on
sufficient provision of the nutritional background in
combination with optimal sowing dates, as well as on
the biological properties of the variety.

However, the influence of new multicomponent
plant growth regulators on the accumulation of the
main macronutrients during the growing season of
winter barley, sown at different times on irrigated lands,
has not been investigated before.

The relevance of conducting this research and
summarizing the experimental material is due to the
importance of the biological role of growth regulators
and the limitation of scientific data on their influence
on the content of nitrogen, phosphorus and potassium
in plants of modern varieties of winter barley grown
under irrigation conditions.

MATERIALS AND METHODS

To assess the potential ability of winter barley to accu-
mulate nitrogen, phosphorus and potassium and spend
them during the growing season of plants, the results
of field and laboratory studies of the Department of Ag-
ricultural Technologies and the Laboratory of Analytical
Research of the Institute of Irrigated Agriculture (now
the Institute of Climate-Oriented Agriculture) of the
National Academy of Sciences were used.

The research was carried out under irrigation con-
ditions during 2016-2019 on a dark chestnut medium
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loamy slightly saline soil characterized by the follow-
ing agrochemical and agrophysical parameters: humus
content in the arable layer - 2.3%, density — 1.37 g/cm?,
moisture in humidity - 9.1%, the lowest moisture con-
tent - 20.3%; nitrates (according to Grandval-Liage) 7.9-
24.2 mg/ha, mobile phosphorus (according to Machigin) -
53.8-83.9 mg/kg and exchangeable potassium (on a flame
photometer) - 231-281 mg/kg of soil; the reaction of the
soil solution is close to neutral, the pH of the salt extract is
7.1.Taking into account the low content of nitrogen in the
soil and the high content of phosphorus and potassium,
only ammonium nitrate in the dose of N45 was used for
pre-sowing cultivation and in early spring, N45 was added.

The predecessor was soybeans harvested for
grain. The technology of growing winter barley is gen-
erally accepted for the zone under irrigation conditions
(except for the elements that were studied).

The experiment is three-factor: Factor A (barley
varieties): Academichnyi and DeV'iatyi val, which have been
included in the state register of plant varieties suitable
for distribution in Ukraine since 2011 and 2014. Factor
B (sowing dates): optimal (October 1) and late (October
20). Factor C (growth regulators): control (without treat-
ment); Gumifield Forte Brix (seed treatment 0.8 l/t); MIR
(seed treatment 6 g/t); PROLIS (seed treatment 5 g/t).

Features of the components and characteristics
of the investigated plant growth regulators:

Gumifield Forte Brix, v.s. = highly effective, wa-
ter-soluble, universal growth regulator, adaptogen and
anti-stressor based on ammonium humate, the most
active form of humate, contains 60 g/l of seaweed
extract, which includes a complex of phytohormones
and physiologically active substances, 135 g/l of humic
acid salts, in h.: amino acids - 20 g/l, potassium (K20) -
20 g/l and trace elements - 5 g/L, pH - 10-11 [66].

The drug MIR MARKA Z is a multi-purpose plant
growth regulator created on the basis of synthetic com-
pounds, contains heteroauxin — 10-20%, humic acids -
70-80% and a full range of trace elements useful for
plants in chelated form: Fe - 0.6-0.8%, Mg - 3.6-5.3%,
Mn - 0.7-2.6%, Zn - 1.1-5.0%, Mo - 0.2-1.0%, Cu - 0.6-
0.8%,B - 0.5-1.2%) [67].

Plant growth regulator PROLIS TM - L-a proline
heterocyclic amino acid (pyrrolidine-a-carboxylic acid),
995 g/kg, C5HINO2, water-soluble powder, intended
for biotic and abiotic stress reduction of plants, reg-
ulates the assimilation of macro- and microelements,
and also stimulates immune system of plants [68].

Repeatability in experiments is three times. Vari-
ants were placed by the method of randomization. The
sown area of the plots was 38.8, accounting - 28.6 m2.

In the above-ground mass of plants, straw and
grain, the total content was determined: nitrogen -
according to Kjeldahl, phosphorus - according to
Murphy-Reilly, potassium - using a flame photometer.
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RESULTS AND DISCUSSION
The obtained data indicate that the treatment of win-
ter barley seeds with multi-component plant growth
regulators Gumifield Forte Brix, MIR and PROLIS in-
creased the nitrogen content in plants.Thus, in the phase
of spring bushing in the plants of the Akademichnyi

variety after sowing on October 1 and 20 without the
use of plant growth regulators, nitrogen was contained
on average 3.14% and 3.17% on dry matter, respec-
tively, and when they were applied it was significantly
more - 3.34-4.10% and 3.36-3.65% (Table 1).

Table 1. Dynamics of nitrogen content in winter barley plants depending on the variety,
sowing dates and plant growth requlators, % (average for 2017-2019)

Background of nutrition and

Phases of plant development

Variety Sowing dates plant growth regulators Tillering Launch into the tube Earing Full ripeness
Nitrogen

Nao 3.14 2.05 121 0.38
1 Ny, + Gumifield 3.34 1.88 116 0.39
g October N,,*+ MIR 3.42 2.19 1.23 0.41
= N, + PROLIS 4.10 1.73 1.49 0.38
= Nqo 3.17 237 1.01 0.35
= 20 N, + Gumifield 3.43 229 119 0.36
October Ny, + MIR 3.36 2.03 1.21 0.35
N, + PROLIS 3.65 2.50 1.44 0.33
tilleringN,, 411 2.57 1.47 0.43
1 N, + Gumifield 431 2.63 151 0.44
T October Ny, + MIR 4.15 2.65 1.45 0.45
= Ny, + PROLIS 4,24 239 1.32 0.44
S Ny 3.82 2.57 1.32 0.35
8 20 N, + Gumifield 443 258 1.49 0.41
October Noy*+ MIR 4.05 272 1.42 0.47
Ny, + PROLIS 4.18 2.05 1.21 0.43

Source: developed by the authors

A similar pattern was also observed in the
two-handed variety Dvyatiy val, but with a slightly higher
nitrogen content in the plants. When sowing this variety
on October 1 and 20 without the use of plant growth
regulators, the nitrogen content was 4.11-3.82% on dry
matter, respectively, and when they were applied - 4.15-
4.31 and 4.05-4.43%, or by 0.04-0.20 and 0.23-0.61%
more.At the same time, regardless of the timing of sowing,
the Academichnyi variety provided the largest amount of
this element in plants with the use of the PROLIS drug,
and the Dev'iatyi val - Gummifield Forte Brix.

The data in Table 1 show that the most nitrogen
in winter barley plants was contained in the tillering
phase, after which its amount sharply decreased until
the grain was fully ripe. Thus, during the period of til-
lering, the nitrogen content in plants was 3.14-4.43%,
in the phase of emergence into the tube, its amount de-
creased to 1.73-2.72%, during earing — to 1.01-1.519%,

and at full ripeness - up to 0.33-0.47%, which is due to
its gradual consumption for growth processes and grain
formation. The minimum nitrogen content in relation to
the mass of dry matter was found in the phase of full
ripeness of the grain, which is 88-91% less, compared
to the tillering phase.

This can be explained by the anticipatory con-
sumption of nitrogen by plants for the synthesis of or-
ganic matter in the second half of the growing season
over the arrival of this nutrient through the root system.

It has been established that the process of phos-
phorus accumulation by winter barley plants also takes
place more intensively at the beginning of spring bush-
ing. Thus, in the indicated phase of development, the
content of this element in plants of the Academichnyi
variety,depending on the research options, ranged from
1.05 to 1.32%, and in the two-armed variety, Dev'iatyi
val, 1.14 to 1.28% (Table 2).

Table 2. Dynamics of phosphorus content in winter barley plants depending on the variety,
sowing dates and plant growth regulators, % (average for 2017-2019)

Background of nutrition and

Phases of plant development

Vari Sowing dat
Y owing Gates plant growth regulators Tillering  Launch into the tube  Earing  Full ripeness
Phosphorus
. . Ny, 1.31 0.87 0.63 0.21
Akademichnyi 1 October 5
N, + Gumifield 1.31 0.92 0.55 0.17
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Background of nutrition and

Table 2, Continued
Phases of plant development

Vari Sowing dat
arety R plant growth regulators Tillering  Launch into the tube  Earing  Full ripeness
Phosphorus
N,,+ MIR 132 0.85 0.58 017
=, 1 October
£ N,,+ PROLIS 1.27 0.86 0.65 0.16
E Ngo 1.09 0.81 0.57 0.18
s N, + Gumifield 1.07 0.80 0.56 0.19
E 20 October so " SUMITIE
E N,,+ MIR 1.05 0.75 0.57 017
N,,+ PROLIS 1.08 0.80 0.56 0.19
Ny, 1.14 0.82 0.65 0.22
N,, + Gumifield 125 0.80 0.62 0.21
= 1 October
5 N,,+ MIR 123 0.82 0.59 0.20
% Ny, + PROLIS 1,27 0.87 0.60 0.23
s N,, 1,27 0.82 0.55 0.22
D .
N,, + Gumifield 1.28 0.83 0.57 0.21
20 October s " SUMITIE
N,,+ MIR 128 0.76 0.59 017
Ny, + PROLIS 1.18 0.79 0.56 0.22

Source: developed by the authors

If in plants of the Akademichnyi variety, a greater
amount of phosphorus was accumulated during sowing
on October 1, then in the two-handed variety Dev'iatyi
val, no difference between the sowing dates was ob-
served. Also, there were no changes in the phosphorus
content in plants after seed treatment with growth reg-
ulators Gumifield Forte Brix, MIR and PROLIS, which is ex-
plained by its rather high content in the dark chestnut soil.

When the plants entered the tube, compared to
the beginning of spring bushing, the phosphorus content
decreased by 25-41 percentage points and ranged be-
tween 0.75-0.92%. The minimum amount of phosphorus

in the vegetative organs of plants is noted when the
grainis fully ripe (0.16-0.23%). There was no significant
difference between the experimental variants in the ac-
cumulation of winter phosphorus by barley plants.

Therefore, it can be assumed that the largest
part of phosphorus accumulates in plants at the early
stages of organogenesis (spring tillering) and is suffi-
cient to provide barley plants until the end of the grow-
ing season.

The maximum content of total potassium in win-
ter barley plants of both varieties was also noted during
spring tillering - 3.15-3.71% (Table 3).

Table 3. Dynamics of potassium content in winter barley plants depending on the variety,
sowing dates and plant growth regulators, % (average for 2017-2019)

Background of nutrition and

Variety

Sowing dates

Phases of plant development

plant growth regulators
N90
N, + Gumifield
Ny, + MIR
Ny, + PROLIS
N90
N, + Gumifield
Ny, + MIR
Ny, + PROLIS
N90
N,, + Gumifield
Ny, + MIR
N,, + PROLIS
N90
N,, + Gumifield
Ny, + MIR
N,, + PROLIS

1 October

>
=
=
S
£
(0]
©
o
=
<C

20 October

1 October

Dev'iatyi val

20 October

Source: developed by the authors
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Tillering Launch into the tube Earing Full ripeness
3.48 2.98 1.93 1.62
3.15 3.11 2.08 1.72
3.50 3.20 1.92 1.66
3.25 2.90 2.07 1.58
3.37 3.30 2.10 1.51
3.32 3.23 2.06 1.52
3.42 2.95 1.79 1.46
3.34 2.86 1.95 1.66
3.29 3.34 1.93 1.33
3.26 3.08 2.04 1.43
3.47 3.30 2.10 1.44
3.55 3.31 2.07 1.44
3.51 3.37 1.95 1.52
3.71 3.32 2.05 1.60
3.63 3.38 1.92 1.67
3.33 3.01 2.10 1.56



Starting with spring bushing and before the
plants emerge into the tube, the content of this ele-
ment almost does not change. During the following pe-
riods, a gradual decrease in the amount of potassium
in plants is noted: in the interphase period, ‘exiting the
tube-earing” - up to 1.79-2.10%, and “earing - full grain
maturity” - up to 1.33-1.72% depending on the options
of the experiment.

It should be noted that there was no significant
difference in the content of potassium in the plants in the
experimental variants, due to its high content in the soil.

It was established that on the dark chestnut soil
under irrigation, the highest content of nitrogen, phos-
phorus and potassium in plants was at the early stages
of development (spring bushing), after which their
amount decreased until the end of the growing season.
These data indicate that in the early stages of winter
barley vegetation, nitrogen, phosphorus and potassium
accumulate in plants, creating a reserve of them, due
to which later, in the process of reutilization, the vital
activity of plants is ensured.

A.H. Musatov [69] pointed out that pointed out
that thanks to the repeated use of plants, for some time,
they ensure the growth of new tissues due to the inter-
nal reserves of nutrients formed earlier in the stems, if
they do not come from the outside.

The obtained data on the content of nitrogen,
phosphorus and potassium in the biomass of plants
during the spring tillering of winter barley can serve as
a basis for diagnosing and correcting the main macro-
nutrient nutrition of the crop, as well as assessing the
quality of agricultural products.

X %51 65 1.80

- 1 63 47154 1.63
b 1.60 151
()
€
s 110
o
g 0.60
g
& 010
=z Akademichnyi

October 1 October 20
m Control 1.10 Gumifield 1.10

m Control 20.10

m Gumifield 20.10
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It was found that the growth and development
of plants of the Academichnyi and Dev'iatyi val variet-
ies was best when the content of nutrients in plants in
the budding phase was: nitrogen 4.10-4.43%, phospho-
rus 1.23-1.32 and potassium 1.44-1.72% on dry matter.

There was no significant difference in the con-
tent of nutrients in plants and the dynamics of their
content by development phase between the Academ-
ichnyiian and Dev'iatyi val varieties. Only in terms of
nitrogen content, it was slightly higher in all phases of
development on the Dev'iatyi val variety. On the other
hand, according to the indicator of phosphorus and po-
tassium in plants, the varieties are quite close.

Seed treatment with complex plant growth reg-
ulators and sowing dates affected the content of total
nitrogen, phosphorus and potassium in winter barley
grains. If during the cultivation of winter barley during
irrigation, the content of potassium in the by-products
(straw) significantly outweighed the values of nitrogen
and phosphorus, then the grain contained the most ni-
trogen, then phosphorus, and the least - potassium.

The lower content of phosphorus and potassi-
um in winter barley grains compared to nitrogen can be
explained by the lack of application of these elements
with fertilizers and their washing out from the arable
layer of the soil due to vegetation irrigation.

The data shown in Figure 1 show that in winter
barley of the Akademichnyi and Dev'iatyi Val varieties
for sowing on October 1, the nitrogen content with the
use of plant growth regulators exceeded the control
options by 9.3-22.5 and 9.4-18.1 relative points de-
pending on the drug.

1.87 189 7

71 I 1 77 177 4 65
Dev'iatyi val
October 1 October 20

MIR 1.10 ®=PROLIS 1.10
MIR 20.10 ®PROLIS 20.10

Figure 1. Nitrogen content in winter barley grains depending on the variety,
sowing dates and plant growth regulators, % on dry matter (average for 2016-2019)

Source: developed by the authors

That is, during the specified sowing period, seed
treatment with plant growth regulators of both variet-
ies of winter barley had a positive effect on the nitro-
gen content in the grain. The use of Gumifield Forte
Brix provided the maximum nitrogen content of 2.02%
on dry matter in the Dev'iatyi val variety and 1.85% in
the Academichnyi variety.

Another regularity was observed for sowing at a
later date, on October 20. No advantages of using plant
growth regulators over variants without them have
been established on the Akademichnyi variety, and
on the Dev'iatyi val variety — an excess of 3.5 relative
points was provided only by the preparations Gumifield
Forte Brix and MIR.
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Among the “two-handed” varieties, the DeV'iatyi
val, on average, accumulated nitrogen in the grain for
sowing on October 1 and 20 by 9.1 and 9.5 relative points
more than the typical winter Akademichnyi, according to
the factor of plant growth regulators. This indicates that
plants of the alternative dicot variety accumulated more
nitrogen during the formation of more developed biomass.

Phosphorus content in winter barley grain com-
pared to nitrogen had the opposite relationship, i.e.treat-
ment of seeds with growth regulators did not lead to an
increase in this nutrient, but on the contrary — in most
cases to its decrease by 1.2-32.5 relative points (Fig. 2).

The largest difference between variants with
plant growth regulators and without them in terms of
the content of the specified nutrient in the grain was

1.02 097

0.5

phosphorus content, %

Akademichnyi
October 1

m Control 1.10
® Propolis 1.10
MIR 20.10

1 II I I 088033
0 I I

October 20

¥ Gumifield 1.10
= Control20.10
m Propolis 20.10

observed in the Academichnyi variety for sowing in the
later period of October 20 and was 25.0-32.5 relative
points. In the other studied options, varietal traits, sow-
ing dates and biological preparations did not affect the
accumulation of phosphorus.

The potassium content in the grain was also
almost unaffected by varietal characteristics. Whereas
during sowing on October 1, treatment of seeds with
plant growth regulators in most cases led to its de-
crease by 2.2-6.8 percentage points (Fig. 3).

With the sowing of the Academichnyi grade in
the later period of October 20 and thanks to the use of
preparations, there was an increase in potassium con-
tent by 2.2-4.1 percentage points, while without them,
on the contrary, a decrease by 8.2.

1.05 1.02
0.98
I I I095 0I87 I
Dev'iatyi val
October 1 October 20

MIR 1.10
B Gumifield 20.10

Figure 2. Phosphorus content in winter barley grains depending on the variety,
sowing dates and plant growth reqgulators, % on dry matter (average for 2016-2019)

Source: developed by the authors
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Figure 3. Potassium content in winter barley grains depending on the variety,
sowing dates and plant growth regulators, % on dry matter (average for 2016-2019)

Source: developed by the authors

Sowing the two-handed variety Vyatiay val in
the specified period, compared to October 1, with the
application of growth regulators, increased the accu-
mulation of potassium in the grain by 4.3-6.4, and also
without them - by 6.4 percentage points. However, such
differences in grain potassium accumulation between
the investigated variants are not significant.

Experimental data show that the use of growth
regulators improved, first of all, nitrogen nutrition of
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winter barley and almost did not affect the accumula-
tion of phosphorus and potassium, both in plants and in
grain. It was found that seed treatment with plant growth
regulators can improve the accumulation of nutrients in
winter barley after earing and increase the transition,
mainly nitrogen, from vegetative organs to grain, thereby
creating a favorable basis for crop formation.

Based on the results of research, we believe that
the use of drugs with growth-regulatory properties for the



cultivation of agricultural crops has a perspective, as it
solves the problems of plant nutrition and environmen-
tal protection by reducing the use of mineral compounds.

CONCLUSIONS

The scientific novelty of this study is that, for the first
time, experimental data were obtained on dark chest-
nut medium loamy soil under irrigation conditions in the
south of Ukraine, which testifies to the significant influ-
ence of the multi-component plant growth regulators
Gumifield Forte Brix, MIR and PROLIS on the variability
of the content of the main nutrients in the biomass, and
also in grain of various varieties of winter barley.

With a low content of nitrogen in the soil and
increased phosphorus and potassium, against the back-
ground of the application of N90, the treatment of win-
ter barley seeds with the indicated preparations, both at
the optimal and late sowing times, increased the nitro-
gen content in plants and grain and practically did not
affect the accumulation of phosphorus and potassium.

The two-handed variety Dev'iatyi val accumulated
more nitrogen in all phases of plant development than
the typical winter Akademichnyi, but they are quite
close in terms of phosphorus and potassium content.

Regardless of the timing of sowing, the Acade-
michnyi grade accumulated the largest amount of ni-
trogen in plants and grain with the use of PROLIS and
Gumifield Forte Brix preparations, and the DevV'iatyi
val - Gumifield Forte Brix.

The practical value of these studies lies in the fact
that the use of multicomponent growth regulators in the
treatment of winter barley seeds will contribute to the in-
crease of nitrogen content in biomass, as one of the most
important elements necessary for plant nutrition, their
growth and development, and the formation of grain yield.

In the further scientific plans on the irrigated
lands of the south of Ukraine, research should be pro-

Zaiets et al.

vided to determine the optimal doses of mineral fertil-
izers for the use of new multicomponent plant growth
regulators of winter barley.
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OuHaMiKa BMICTY efieMeHTIB XXUB/IeHHS B POC/IMHaX iYMEHIO 03UMOro
3aN1e)XXHo Bif COPTY, CTPOKIB CiB6U Ta perynaTopiB pocTy poOC/ivH

Cepriit OnekcanapoBuy 3aeup?, lioamuna IBaHiBHa OHydpaHn?, Katepuna CepriiBHa @yHaupar?,
Cepriit MukonaiioBuu K030k, lloamuna borpanisHa Kucinb?

HHCTUTYT KNIMATUYHO OPIEHTOBAHOIO CiIbCbKOrO rocnoAapcTBa

HauioHanbHOi akageMmii arpapHux Hayk Ykpainu (HAAH)

67667, Byn. Masubka gopora, 24, cen. Xnibogapcbke, Opecbka 0bn., YkpaiHa

2XepCcoHCbKMI1 061aCHUI LEeHTp 3 rigpoMeTeoponorii
73003, Byn. lNepekoncbka, 17, M. XepcoH, YkpaiHa

AHoTauis. [Mpobnemy 3i 36iNblUeHHS BUPOOHULITBA 3€pHA SSUMEHIO 03MMON0 HA 3POLLYBAHMX 3EMJISIX MOXHA BUPILLUTK
3aBASKM NOKPALLEHHIO COPTOBOrO CKIAAY, ONTUMI3aLii CTPOKIB CiBOM Ta MOAINWEHHIO CUCTEMM XKMBIIEHHS, 30KpEMa Yepes
3aCTOCYBaHHS MpenapaTiB i3 pPOCTOPEry/tolYMMU BNACTUBOCTAMK. BpaxoBytoum BaXnuBY 6ionoriuHy ponb perynatopis
pOCTY B CUCTEMIi XXMBJIEHHSI POC/IMH, CTaBMIOCh 33 MeTy BM3Hauutu BnamB lymiding Mopte 6pikc, MUP i PROLIS Ha
BMICT a30Ty, dochopy I Kanito B OCHOBHi $a3n po3BUTKY POC/IMH Pi3HUX COPTIB SYMEHHD 03MMOr0 3a OMTUMA/IBHOTO Ta
Ni3HbOro CTPOKIB CiBOW. [locniokeHHs NpoBoauAMCA B IHCTUTYTI 3poLlyBaHOro 3eMnepobCTBa (HUHI IHCTUTYT KniMaTnyHo
OpIEHTOBAHOrO CinbCcbkoro rocnopapcrea) HAAH 3a MeToaMuYHMMKM peKOMeHAaLisMM LOAO0 MPOBELEHHS MONbOBUX
BMMNpoOyBaHb B YMOBaX 3pOLUEHHS. Y HaA3€MHil Maci poC/IMH, COMOMI | 3€pHi BU3HAYaM BMICT 3arasibHuiA: a3oTy — 3a
Kenbpanem, pocdopy - 3a Mepdi-Peiini, kanito — Ha nonymMaHoMy doTomeTpi. BusHaueHo, Lo Ha 3poLlyBaHUX 3eMAsIX
MiBaHs YkpaiHu 3actocyBaHHa perynstopis pocty [ymiding @opte 6pikc, MUP i PROLIS icToTHO BNMBano Ha akyMynsaLito
OCHOBHMX €NIeMEHTIB XMBNEHHS (0COBAMBO a30Ty) POC/IMHAMKM Ta 3€pHOM SYMEHK 03uMoro. Hanbinblumii BMmicT
OCHOBHWX €/1eMEHTIB XXMB/IEHHS B POC/IMHAX BYB Ha PaHHIX eTanax po3BUTKY (BECHSIHE KYLLEHHS), MiCs YOro ix KinbKicTb
3MeHLLYBanach A0 KiHug BereTauii Kynstypu. MakcumanbHuii BMICT a3oTy 2,02 % Ha cyxy pe4oBuHY Ha copTi [leBaTtuin Ban
Ta 1,85 % Ha copti AkaneMivHui 3abe3neunno BUKopucTaHHs npenaparty ymiding ®opre bpikc. Cepen, coprtis Lesatnit
Ba/ y cepeaHboMy 3a (DaKTOpPOM perynsTopa pocTy poC/IvH aKyMy/0BaB a30Ty B 3epHi 3a ciBbu 1 i 20 oBTHA Ha 9,112 9,5
BiJCOTKOBMX MYHKTH BifbLue, Hixk AKageMidHMi. 3aBasku 06pobLi HACiHHA SYMEHIO 03MMOr0 PerynaTopamu pocTy POCSIMH
[ymiding ®opte bpikc i PROLIS Ta ciBbu KynsTypy B ONTUManbHi TEPMiHM MOXHA NiABULLMTK BMICT a30Ty B POC/IMHAX i
3epHi BignosigHo Ha 6,0-15,1 1a 9,3-22,5 BiACOTKOBMX NMYHKTK, LLLO NO3UTUBHO NO3HAYUTLCS HA HOPMYBAHHI 3epHa Ta MOro
AKOCTI. Y nofanblmx AOCNIOKEHHAX HEOOXiAHO OMTUMI3yBaTU [03M BHECEHHS! MiHEpPaNbHUX LOOPUB 33 BUKOPUCTAHHS
HOBUWX 6araTOKOMMOHEHTHWUX PEryNsSTOpiB POCTY POC/IMH SSIYMEHIO 03MMOr0 B YMOBaXx 3poLueHHs [iBaHa YkpaiHu

KnrouoBi cnoBa: BMicT a3oty, pocdopy i kanito, 6iomaca, TepMiHM BUCiBY, DBaraTOKOMMNOHEHTHI NpenapaTu, 3poLIeHHs
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Abstract. The insurance industry plays an important role in the economy, contributing to the intermediation and risk-
bearing mechanism. At the same time, the insurance industry contributes to socio-economic growth due to accumulated
long-term financial resources that can be directly used in the economy. The purpose of the article is to develop
recommendations on the possibility of creating an insurance ombudsman institute in Ukraine based on international
experience. The set goal determined the solution of the following tasks: to investigate the legal aspects of the activity
of the financial ombudsman in different countries and provide their comparative characteristics; to determine the
specifics of the implementation in Ukraine of the alternative dispute resolution mechanism on the insurance market;
justify the benefits of activating the activity of the insurance ombudsman institute in Ukraine. In the process of
carrying out a scientific search,such general scientific methods as: abstract-logical; monographic; comparative; graphic;
dialectical method; comparative legal method; structural-functional method. The peculiarities of the functioning of the
relevant alternative mechanisms for resolving insurance disputes in different countries, the mechanisms for dealing
with customer complaints, and the resolution of disputes with the participation of a professional mediator were
studied. It was determined that in world practice, two main models of financial ombudsmen are usually distinguished:
British and German. It is substantiated that the introduction of the insurance ombudsman institute in Ukraine as
an alternative platform for considering complaints will have advantages for all participants of the insurance market.
It has been proven that the activities of such an institution can consider disputes related to settlement of claims,
wrongful sale, payment of insurance premiums, legal registration of the policy, delay of settlements, failure to issue
insurance documents, etc. Such an insurance ombudsman institution will be responsible for protecting the interests
and handling policyholder complaints, and the main purpose of the ombudsman’s activities is to handle policyholder
complaints outside the court system in a cost-effective and impartial manner

Keywords: insurance companies, insurance market, dispute resolution, protection of consumer rights, consumers
of insurance services

INTRODUCTION

The insurance industry is a major component of the
economy due to the amount of premiums it collects,
the scale of its investments and, more importantly, the
social and economic role it plays in covering personal
and business risks. In 2021, insurance companies ex-
perienced a slowdown in gross premiums, particularly
in the life sector, due to COVID-19 and falling interest
rates. However, premium growth remained positive in
the non-life insurance sector, while claims declined,
particularly in motor insurance, due to reduced car use
and fewer accidents following the mobility restrictions
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associated with COVID-19. This, in turn, contributed to
the improvement of underwriting indicators of insurers
in the non-Life sector [1].

The increase in the volume of the insurance
market and the spread of insurance services has an im-
pact on the increase in the number of disputes between
market participants. The disputes that arise are related
to both the quality of the services provided and the vio-
lation of the terms of insurance contracts. Thus,in 2021,
the Unified State Register of Court Decisions based on
the contextual search for “insurance” includes 431,983
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court acts related to insurance disputes [2]. According
to the annual report “On the state of observance and
protection of human and citizen rights and freedoms
in Ukraine” [3], during 2019, the Authorized Body re-
ceived 948 reports from citizens regarding violations of
consumer rights, a significant number of which related
to violations in the spheres of financial and transport
services. At the same time, according to research by the
United States Agency for International Development,
almost 50% of people do not know where to turn when
their rights and interests as consumers of financial ser-
vices are violated. 80% of people do not want to go an-
ywhere to solve their financial disputes at all, because
they do not trust existing channels or consider them in-
effective [4]. According to data [5], in the 1st quarter of
2021, 497 appeals (46.4% of the total number) related
to the work of insurance companies and contained signs
of violation of consumer rights. The given statistics and
an imperfect system of resolving disputes related to the
receipt of financial services in general and insurance
services in particular, the lack of effective consumer
protection mechanisms, the low level of financial lit-
eracy of the population lead to the need to introduce
an institution of alternative dispute resolution between
insurance market participants. Attempts to solve these
problems have always been fragmentary, and there is
no possibility of resolving disputes between insurance
companies and consumers in a pre-trial procedure [6].
That is why consideration of the introduction of the
insurance ombudsman institute in Ukraine is relevant
and necessary. The ombudsman institute can better
promote transparency, honesty, accountability and par-
ticipation of interested parties, contribute to improving
the quality of insurance services.

In their research, Per Echeverria & Nicklas
Salomonson [7], using a qualitative individual case
and ethnographically inspired methodology, explore
vulnerability and coping strategies during interaction
with the services provided, from the consumer’s point
of view. This study focuses on understanding the forms
of vulnerability consumers experience during service
delivery and how consumers use active coping strate-
gies that help them in such situations of vulnerability.

The authors [8] studied the impact of consumer
protection policies of financial services on the cost of
financial intermediation and found that the presence of
internal complaint handling mechanisms, fair treatment
requirements, supervisory powers related to consumer
protection, and various information disclosure require-
ments reduce the cost of financial intermediation in
developed countries. Similar studies were conducted by
scientists [9]. The authors investigate the form of a bal-
anced relationship between clients of financial services
and financial institutions. It has been proven that it is
the regulators who must better understand and balance
the interests of clients and the rights and obligations of
financial institutions.
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Much attention has been paid by scientists to the
consideration of the state of the legislative and regu-
latory framework for the protection of consumer rights.
So, H. Ahmed & I.R. Ibrahim [10] examine the state of
the legislative and regulatory framework for consum-
er protection in Malaysia, a country with a developing
economy. Using leximetrics, the authors investigate the
regime of protection of the rights of consumers of fi-
nancial services in the country by studying two aspects
of the legal framework: the legal infrastructure and
the typology of laws. Malaysia’s legal framework for
the protection of the rights of consumers of financial
services is evaluated in the light of good practice as
defined in the international guidelines issued on these
topics by the OECD and the World Bank. The results of
the study emphasize the complementary nature and
different roles that laws, regulations and supporting
institutions play in creating a comprehensive system of
protection for consumers of financial services.

The purpose of the article is to develop recom-
mendations on the possibility of creating an insurance
ombudsman institute in Ukraine based on international
experience. The set goal determined the solution of
the following tasks: to investigate the legal aspects
of the activity of the financial ombudsman in England,
France, Germany, Belgium, Switzerland, Poland and pro-
vide their comparative characteristics; to determine the
specifics of the implementation in Ukraine of the alter-
native dispute resolution mechanism on the insurance
market; justify the benefits of activating the activity of
the insurance ombudsman institute in Ukraine.

LITERATURE REVIEW

Proposals regarding the expediency of implementation
and the possibility of functioning of appropriate alter-
native mechanisms for resolving insurance disputes in
Ukraine are reflected in the works of scientists. In par-
ticular, O.I. Pozniakova & N.M.Dobosh [11] presents the
digitization mechanism of the financial ombudsman in-
stitute. According to the authors, the implementation of
such a mechanism will help resolve insurance disputes
or prevent their occurrence with the help of a special
electronic platform of the financial ombudsman, which
facilitates the cooperation of consumers of financial
services with the ombudsman himself. The authors
believe that the mediator’s active participation is im-
portant not only at the stage of resolving disputes, but
also to prevent them in the form of dialogue with the
consumer and implementation of the rights and obliga-
tions of both parties. This will help ensure a high level
of participation in insurance and increase the level of
public trust in the financial sector.

The work of ILH. Britchenko & V.S. Stand [12] is
devoted to the problems of the establishment of the
financial ombudsman institute in Ukraine based on the
study of international experience. The authors pointed out
the importance and necessity of creating an institution



of out-of-court dispute resolution in Ukraine in the
form of a financial ombudsman. Scientists have substan-
tiated that the activities of the financial ombudsman
will contribute to improving the quality of regulation in
the financial market, increasing the level of trust of citi-
zens in financial institutions, and ensuring transparency
and openness in the market.

European models of financial ombudsman
functioning are considered in the work of |.V. Bassists
& A.O. Gorbova [13]. Scientists drew attention to the
fact that in the European Union, the institution of out-
of-court dispute resolution between financial market
participants functions in accordance with regulations or
relevant advisory documents, among which Commission
Recommendation 98/257/EC of March 30, 1998, devel-
oped by the European Commission, occupies an impor-
tant place [14] on principles applicable to bodies respon-
sible for out-of-court settlement of consumer disputes.
In particular, in order to improve the functioning of the
system of ombudsmen responsible for handling disputes
with consumers, their activities must comply with the
principles of independence, transparency, competition,
efficiency, legality and freedom of representation.

The scientific work [15] reveals the peculiarities
of the activity of the institute for out-of-court settle-
ment of disputes - the financial ombudsman in Poland.
The genesis of the establishment of the institution,
the peculiarities of the institution’s financing, modern
trends in dealing with appeals from clients of insurance
companies, statistical data on the level of satisfaction
of complaints were analyzed, and a number of proposals
for improving the regulatory regulation of the financial
ombudsman in Ukraine were substantiated based on
the positive Polish experience.

Scientists [16] suggested using a systematic ap-
proach in the field of protecting the rights of consum-
ers of insurance services. It is substantiated that one of
the main foundations of the development of the insur-
ance market is the trust of consumers in the activities
of insurance companies.

Studies [17] indicated that it cannot be denied
that insurance companies worldwide operate with the
primary purpose of making a profit, and it becomes im-
portant to ensure that such profit motives do not inter-
fere with the satisfaction of claims made by individuals.
To ensure that the claims process is smooth and has-
sle-free, the Government of India has created the Insur-
ance Ombudsman. This is to speed up the processing
of any claims the buyer may have against the insurer.
Both private and public insurance are within the com-
petence of the Insurance Ombudsman. Having such a
system ensures a fair place for everyone and that peo-
ple can fully trust the system and receive the benefits
it is meant to provide. Thus, the insurance sector also
sees optimal growth and it is a win-win situation for all.

Legal and organizational aspects of the ombuds-
man in insurance were studied in the paper [18]. Based
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on the study of the European Union’s regulatory acts,
the main criteria that must be met by the institution
providing alternative dispute resolution (ombudsman),
namely: accessibility; professionalism, independence,
impartiality; transparency; efficiency; fairness (impar-
tiality); freedom.

Studies [19] are devoted to the analysis of the legal
framework for regulating the activities of non-banking fi-
nancial institutions. In particular, the author carried out a
critical analysis of the Law of Ukraine “On Amendments
to Certain Legislative Acts of Ukraine on Improving the
Functions of State Regulation of Financial Services Mar-
kets” regarding the introduced novelties, as well as iden-
tifying positive and negative aspects of these changes.
The work [20] emphasizes the important points of the
introduction of the institute of alternative methods of
dispute settlement in the financial market of Ukraine
through the application of the mediation procedure.

Studies [19] are devoted to issues of improve-
ment of the legal framework regulating the activities of
non-banking financial institutions. In particular, the author
analyzed the novelties introduced by the Law of Ukraine
“On Amendments to Certain Legislative Acts of Ukraine
Regarding the Improvement of Functions of the State
Regulation of Financial Services Markets”, investigated the
positive and negative aspects of these changes.

The importance of introducing in Ukraine the
institute of alternative methods of dispute settlement
through the application of the mediation procedure in
solving the problem of realizing the rights of each per-
son is emphasized in the work [20].

Despite the significant interest of economists in
the study of the institution of the financial ombudsman,
the study of the activity of the ombudsman in the in-
surance market is insignificant. That is why there is an
urgent need for a detailed study of world experience
regarding the peculiarities of the functioning of this
structure, as well as the possibility of implementing its
activities in Ukraine.

MATERIALS AND METHODS
The article is aimed at consolidating and conducting a lit-
erature review with the aim of summarizing the theoret-
ical foundations of the insurance ombudsman’s activities
and substantiating practical recommendations regarding
the possibility of creating an insurance ombudsman in-
stitute in Ukraine based on international experience.

In the process of carrying out a scientific search,
the following general scientific methods were used to
achieve the specified goal: abstract-logical for substan-
tiating the purpose of the research and for formulating
conclusions and recommendations; determining the
benefits of the insurance ombudsman’s activities for
consumers, for insurance companies and for the state
as a whole; monographic - to systematize the scien-
tific approaches of scientists to the theoretical aspects
of the insurance ombudsman’s activities and provide
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a comparative description of the two main models of
the financial ombudsman: British and German; dialec-
tical method - to study the essence of the concept of
the financial ombudsman as an independent person in
resolving disputes between financial institutions and
their clients (consumers of financial services); compar-
ative legal method - to determine the specifics of the
legal framework of the financial ombudsman institute
in developed countries and to consider individual pro-
visions of the Ukrainian legislation on establishing the
legal status of the insurance ombudsman; comparative
method - to carry out a comparative characterization
of the main models of the financial ombudsman of
different countries, such as England, France, Germany,
Belgium, Switzerland, Poland.

The information provision was made up of nor-
mative and legal acts of Ukraine, in particular the Laws
of Ukraine “On Insurance” [21], “On Financial Services
and State Regulation of Financial Services Markets”[22],
the Annual Report of the Commissioner of the Verkhovna
Rada of Ukraine on Human Rights “On the State of Com-
pliance and Protection rights and freedoms of a person
and a citizen in Ukraine” [3]. The OECD report “Global
insurance market trends 2021” [1] provides an overview
of market trends to better understand the overall per-
formance and state of the insurance industry. This mon-
itoring report was compiled using data from the OECD’s
global insurance statistics. This edition covers 38 OECD
countries, a number of non-OECD Latin American coun-
tries through collaboration with the Association of Latin
American Insurance Supervisors (ASSAL), as well as se-
lected non-OECD jurisdictions in the Asian region and
elsewhere. Official websites of the financial ombuds-
man of France, Belgium, Germany, Poland, Switzerland.

In accordance with the formulated goal, the
stages of the research were: the study of legal aspects
of the activity of the financial ombudsman in England,
France, Germany, Belgium, Switzerland, Poland and pro-
viding their comparative characteristics; determination
of the peculiarities of the implementation in Ukraine
of the alternative dispute resolution mechanism on the
insurance market; justification of the advantages of ac-
tivating the activity of the insurance ombudsman insti-
tute in Ukraine.

The used methodology contributed to solving
the task and substantiating practical recommendations
regarding the possibility of creating an insurance om-
budsman institute in Ukraine based on the study of in-
ternational experience. The advantages of the introduc-
tion of the insurance ombudsman institute in Ukraine
as an alternative platform for considering complaints,
which will have advantages for all insurance market
participants, are substantiated, as well as the principles
that should be followed in the activities of the insur-
ance ombudsman institute are determined.
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RESULTS AND DISCUSSION

An important role in the settlement of disputes be-
tween financial market participants and the protection
of consumer rights in France, Belgium, Switzerland, and
England is played by the state in the form of bodies that
regulate insurance markets or specialized independent
state institutions financed by state funds that have a
wide range of regulatory, control and law enforcement
powers to protect the interests of consumers. In addi-
tion to these powers, such state institutions also per-
form the functions of considering consumer appeals
and complaints. The world’s leading countries actively
involve not only state bodies in the regulation of these
issues, but also strengthen the role of institutions en-
gaged in alternative dispute resolution between con-
sumers and insurance companies.

International acts emphasize the need to create
a system to protect consumer rights. In particular, the
resolution of disputes with the participation of a profes-
sional mediator is based on the provisions of Directive
2013/11/EU of the European Parliament and the Coun-
cil of 21.05.2013 on alternative dispute resolution with
the participation of consumers [23], an important place
is occupied by Commission Recommendation 98/257/EU
developed by the European Commission dated March 30,
1998 [14] on principles applicable to bodies responsible
for out-of-court settlement of consumer disputes.

The existence of such an institute is a common
practice. The essence and purpose of such an institu-
tion is solely to resolve disputes between consumers
and financial service providers to improve the quality
of consumer trust in the financial services market. The
tasks of the Financial Ombudsman of Poland [24] in-
clude, in particular, consideration of reports on individ-
ual cases submitted due to the rejection of customer
claims by financial service providers within the frame-
work of the appeal procedure, as well as reports on the
failure to take action on the basis of complaints con-
sidered in accordance with the wishes of the customer.
The Financial Ombudsman can file lawsuits on behalf of
customers of financial service providers in cases of unfair
market practices related to the activities of such entities,
as well as participate in pending cases with the consent
of the plaintiff. The Financial Ombudsman can impose a
financial fine of up to PLN 100,000 on a financial service
provider who violates the obligation to provide informa-
tion regarding the complaint handling procedure or fails
to meet the deadlines for handling complaints.

La Médiation de lAssurance [25] of France is
formed within the French Insurance Federation (FFA)
and deals with disputes between an individual and an
insurance or brokerage company with the aim of se-
curing an amicable settlement. Anyone can contact
Mediation directly and free of charge in full confiden-
tiality as soon as they first try to resolve their dispute



with a specialist (insurer or mediator). The purpose of
the Association La Médiation de lAssurance is to pro-
vide the consumer with a free mechanism for resolving
disputes that may arise between individuals and insur-
ance companies or insurance intermediaries in order
to find amicable solutions to the dispute between the
consumer and the insurer or intermediary relating to
the subscription, application or interpretation of the
concluded contract insurance.

The Insurance Ombudsman of Switzerland [26]
provides resolution-oriented mediation in conflict situ-
ations and answers questions related to insurance law.
The independent insurance ombudsman offers impar-
tial help with private insurance and related issues such
as cover issues, contract adjustments, claims, daily sick-
ness benefits and more. He also assists in disputes in-
volving accident insurance, occupational pension plans
through life insurers and mortgage contracts with per-
sonal home ownership insurance companies. Within the
limits of their competence, lawyers of the ombudsman
consider complaints about written disagreements be-
tween insured persons and insurers. The goal is to help
acknowledge the legitimate concerns of those seeking
advice. In the case of unfounded claims, the legal situa-
tion is explained in accessible language. Disputes often
arise due to unclear language or misunderstandings.
The ombudsman legally classifies the problem and pro-
vides additional information to clarify open questions
and ambiguities. If the ombudsman needs additional
information to form his own opinion and find a solu-
tion, he can get it from the insurance company. She can
also contact the insurer to clarify issues related to the
procedures. If the complaint belongs to the ombuds-
man’s area of responsibility and concerns issues related
to insurance, he applies to the insurance company. She
sends the submitted complaint and documents with
her intervention to the insurer and asks him to com-
ment. As a result, the person making the complaint and
the insurance company will reach an agreement dur-
ing the procedure or adopt a proposed decision. If an
agreement can be reached, the parties can equally pur-
sue their claims in another way (for example, in court).

The Insurance Ombudsman Service of
Belgium [27] is recognized as a qualified organization
by FPS Economy. This quality mark is a guarantee that
the service meets the requirements necessary to fulfill
the mission of out-of-court resolution of consumer
disputes. This institution is the only one recognized
as competent for insurance disputes in Belgium. Every
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year, the organization publishes a report on its activi-
ties. It contains an overview of requests submitted dur-
ing the reporting year. Based on the results of the anal-
ysis of all complaints, recommendations are provided
to both industry players and competent authorities. Yes,
according to the report for 2021.[28] of the 7,299 com-
plaints of intervention registered in 2021, the Ombuds-
man analyzed 3,467, of which 3,241 were closed on 15
February 2022. In 59% of the analyzed cases, the con-
sumer received a decision. In 41% of cases, the request
is unfounded. As of February 15, 2022, 227 files from
2021 (3%) were still in reconciliation. The ombuds-
man referred the consumer to the complaint handling
services of insurance companies and intermediaries
in 2,428 cases (33%) and to another intermediary ser-
vice in 509 cases (7%). In 663 cases (9%), the consumer
turned to the Ombudsman for information and informa-
tion. Thanks to the neutral and objective opinion of the
ombudsman, these inquiries did not lead to complaints.
Ultimately, only 6 cases (<1%) were closed against the
Ombudsman’s opinion.

In India, the Insurance Ombudsman Board can
remove an ombudsman from office on the basis of gross
misconduct during his term of office. The word gross
misconduct includes (physical disability, or mental dis-
order, or insolvency, or conviction for an offense involv-
ing moral turpitude, or engaging in any other gainful
employment, or conflict of interest, or providing false
information for a selection process or lack of specifi-
cation material facts) [17]. During 2021, insurance om-
budsmen in India handled 40,527 complaints against
insurance companies across the country compared to
30,596 complaints in 2020 [29]. The Ombudsman can
resolve complaints through conciliation or adjudication.
The decision is binding only for the insurance company
and not for consumers. This means that the consumer
can appeal the decision in court.

Therefore, there are various options for the for-
mation and operation of organizations that take care
of the protection of consumer rights in the field of in-
surance. There are also various mechanisms for deal-
ing with customer complaints, which have become
widespread in the world. In world practice, the follow-
ing systems of financial ombudsmen are usually distin-
guished: British and German [13] (Table 1). However, a
necessary condition for the ombudsman’s activity is his
political neutrality. The lack of political affiliation of the
ombudsman is a mandatory electoral feature in all coun-
tries of the world, regardless of the specific model [30].

Table 1. The main models of the financial ombudsman: comparative characteristics

Characteristics
Founder

Ownership

British model
an independent state institution financed by state funds

state

German model

non-governmental, Association of
Community Banks of Germany

private
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Characteristics

Legal basis

Sources of funding of the
ombudsman institute

Institutional structure
Dispute settlement method

A person who has the right
to file a complaint with the
ombudsman

Limitation of the amount of the
complaint

The term of consideration of the
case

Terms of application
Source: systematized by the author based on [31; 33]

The German model of the institution of the finan-
cial ombudsman provides for his appointment by the
Board of the Association of Public Banks of Germany at
the request of the Association’s management. Thus, ac-
cording to the German model, the activity of the financial
ombudsman is related to the alternative or out-of-court
resolution of disputes through a neutral third party, the
result of which is: adoption of a binding decision for one
or both parties; provision of non-binding offers for both
parties; giving the parties the opportunity to make their
own decisions. As noted by Gorbova [13], the Association
covers the expenses related to the consideration of the
complaint by the Ombudsman.

In Great Britain, the ombudsman institute is an
independent public institution funded by public funds;
this is a difference from the German model. It is im-
portant to emphasize that the right to use the services
of the British financial ombudsman is granted not only
to individuals, but also to legal entities, in particular,
organizations and charitable foundations, the annual
turnover of which is less than 1 million pounds. It is
also necessary to determine the nature of the decision
of the financial ombudsman for the applicant and the
person against whom the complaint is made. Thus, the
decision of the financial ombudsman is not binding for
the applicant. In case of dissatisfaction with the deci-
sion, the applicant can inform the ombudsman about it
and resort to consideration of the disputed issue in an-
other way. In turn, for the person against whom a com-
plaint is filed, the decision of the financial ombudsman
can be either binding or advisory, depending on which
decision the applicant made: to agree or refuse to re-
solve the issue by the ombudsman [31].

It should be noted that the International As-
sociation of Insurance Supervisors (IAIS) is the global
standard-setting body responsible for developing and
assisting in the implementation of principles, stand-
ards and guidelines, as well as supporting materials for
supervision in the insurance sector. The association is
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British model

deposits of banks depending on the jurisdiction, sphere
and type of activity of the organization

network of financial ombudsmen

reconciliation of the parties

16.6 thousand euros

6 months

voluntarily

Table 1, Continued

German model

is created at the initiative of the state and carries out its
activities in accordance with legislation

deposits of banks, members of
the Association of Public Banks of
Germany

one financial ombudsman

reconciliation of the parties

natural and legal persons, in particular, organizations and
charitable foundations, the annual turnover of which is
less than 1 million pounds sterling

an individual

5 thousand euros

2-3 months

voluntarily

founded in a voluntary membership organization of in-
surance supervisory bodies from more than 200 jurisdic-
tions, which accounts for 97% of world insurance premi-
ums [32]. The IAIS also provides a forum for members to
share experience and understanding of insurance super-
vision and insurance markets. In addition, IAIS performs
a predictive role in identifying key trends and events that
may change the structure of the insurance business. This
helps the members of the Association to overcome new
risks and challenges. The IAIS coordinates its work with
other international financial policymakers and associa-
tions of supervisory or regulatory authorities, and helps
shape financial systems around the world.

In Ukraine, the legal framework for the appli-
cation of an out-of-court model of dispute resolution
between an insurer and a consumer is gradually being
formed. Thus, according to the Law of Ukraine “On Fi-
nancial Services and State Regulation of Financial Ser-
vices Markets” [22], the creation and implementation of
a mechanism for pre-trial dispute resolution is one of
the principles on which the protection of the rights of
consumers of financial services is based.

As the author of the publication [4] notes, the
beginning of the practical use of the mechanism of out-
of-court settlement of consumer disputes in the insur-
ance market in Ukraine is connected with the imple-
mentation of the USAID Project “Transformation of the
Financial Sector” thanks to the support of the United
States Agency for International Development.

The analysis of world practice regarding alter-
native dispute resolution in the financial sphere makes
it possible to note that the ombudsman’s actions are
much more flexible than official court procedures, so
he can resolve conflicts informally. The Ombudsman
Institute listens impartially to both customers and
businesses, deciding what is fair and reasonable in
the circumstances. The introduction of the institute of
the insurance ombudsman in Ukraine as an alternative
platform for handling complaints, which will be created



for the purpose of quick and economical consideration
of the cases of injured policyholders against insurance
companies and their intermediaries or insurance brokers,

Allakhverdiyeva

will have advantages for all participants of the insurance
market. The advantages of intensifying the activities of
the insurance ombudsman are shown in Figure 1.

Benefits of activating the activity of the insurance ombudsman

For consumers of —
insurance services

For insurance companies

For the state

by ensuring that their
complaints are dealt
with quickly, saving

by providing coercive measures
> and sanctions against
unscrupulous competitors

by increasing the level
of public trust in [—]
financial institutions

them time and money

by reducing costs for legal
support of their activities

the presence of a
dispute resolution
mechanism [—]

increasing the level of
—» financial literacy of the
population
>

increasing the level of
—» consumer confidence in
financial services

increasing the willingness of
potential customers to use the
offered services and providing
an independent legal
assessment in case of a
complaint

independent of
external factors

reduction of budget
expenditures on the
judicial system and

The development of the insurance market and the formation of trust

executive authorities

Figure 1. Advantages of activating the activity of the insurance ombudsman

Source: developed by the author based on his own research

Thus, it is possible to talk about the expediency of
creating an institute of alternative resolution of insur-
ance disputes in Ukraine in the form of a private insur-
ance ombudsman. Emphasis is placed on the important
points of the introduction of the institute of alternative
methods of dispute resolution on the financial market
of Ukraine through the application of the mediation
procedure [20]. We are convinced that this will contrib-
ute to the formation of justice in the financial market,
reduce the burden on the courts and the duration of
cases and the percentage of contested decisions. re-
ducing court costs, improving the quality of court deci-
sions and achieving reconciliation between the parties.
The same opinion is supported by [33], which points
to the need for a new model of regulation of the fi-
nancial market as a whole, which will be adapted to
the realities of the country and will be able to combine
the functions of the supervisory authority in a single
organization on issues of regulation, control and super-
vision of financial institutions. However, in our opinion,
it should not be created by the state, but by insurance
companies that are interested in the development of
the insurance market and its high standards. The insti-
tute of the insurance ombudsman should be officially
established, and its activities should be independent of
financial organizations, the state and consumers. The
expediency of introducing the institute of the financial
ombudsman in Ukraine as such a mechanism that can
make decisions regarding the resolution of disputes
between financial institutions and their clients in an

extrajudicial manner has also been determined in stud-
ies [13].In turn, the authors [15] emphasize that the
presence of an insurance institute in Ukraine, the pres-
ence of an insurance ombudsman institute in Ukraine
will contribute to the formation of insurance culture
and awareness in Ukrainian society, reduce the burden
on the judicial system, relieve the NBU of the functions
of protecting the rights of consumers of financial ser-
vices that do not belong to it, will establish a communi-
cation link between all participants of the market of in-
surance services, the formation of an insurance culture
in Ukrainian society. The authors [34] emphasize that at
the level of state regulators of financial services mar-
kets, active financial involvement will mean the need
to modernize traditional approaches to regulating the
state of the financial market and the activities of pro-
fessional financial intermediaries. This, in turn, will re-
quire an increase in the resource base of guaranteeing
the clients of financial institutions the conscientious
attitude of the latter to the provision of their financial
needs and interests. Thus, it is emphasized the need to
develop innovative approaches to state regulation of
the financial market in the context of increasing trends
towards financial inclusion.

As aresult of the research [30], it was determined
that the main essence of the ombudsman’s activity as a
system component among the guarantees of rights and
freedoms is to help ensure human rights and improve
the efficiency of the activities of state authorities and
their officials.
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However, our research proves that the institute
of the insurance ombudsman should advise consumers
of insurance services, offer alternatives and mediate
disputes between insurance market participants, and
take a neutral position.

Peculiarities of information interaction between
financial institutions and consumers of financial services
are presented in the study [35]. The basic causes of in-
formation asymmetry in the financial services market of
Ukraine are revealed and a number of measures aimed
at the development of the information component in
mechanisms for protecting the rights of consumers
of financial services in Ukraine are substantiated. We
believe that in the current conditions of economic de-
velopment, information is an important economic re-
source. However, for the use of information in the al-
ternative resolution of insurance disputes, it must be
reliable, complete and acceptable. Scientists [36] have
a similar opinion, noting that the presence of informa-
tion asymmetry and power imbalance has a number of
consequences for clients of financial institutions.

On-line insurance contributes to the entry of
the insurance market into a qualitatively new stage of
its development. According to the authors [37], both
policyholders and insurers receive a positive result in
the possibility of online operations in the field of in-
surance, the advantages will be an increase in sales
volumes and, as a result, in an increase in the amount
of financial income from the conclusion of insurance
policies. The authors [8] have developed a mechanism
for digitalization of the financial ombudsman institute,
which will help in resolving disputes and preventing
them through a special electronic platform of the finan-
cial ombudsman, which optimizes the cooperation of
consumers of financial services with the ombudsman.
It is important that the mediator takes an active part
not only at the stage of appealing disputes, but also
in preventing them in the form of a dialogue with the
consumer and the realization of the rights and obliga-
tions of both parties. The insurance ombudsman can
consider disputes related to the settlement of claims,
wrongful selling, payment of insurance premiums, legal
registration of the policy, delay in settlements, failure
to issue insurance documents, etc. Such an insurance
ombudsman institution will be responsible for protect-
ing the interests and handling policyholder complaints,
and the main purpose of the ombudsman’s activities
is to handle policyholder complaints outside the court
system in a cost-effective and impartial manner.

The conducted research made it possible to
draw conclusions that the following principles should
be followed in the activities of the insurance ombuds-
man institute:

1. Neutrality. Neutrality is essential to the work of
ombudsmen as it demonstrates the avoidance of bias.
Bias is an obstacle to conflict resolution and prevents
the ombudsman from making fair proposals. The neu-
trality of the ombudsman will also influence the growth
of trust on the part of consumers.

2.Trust. The goal of the ombudsman is to establish a
certain level of comfort and trust with the visitor, after
which the parties involved can reach a mutually bene-
ficial solution.

3.Coaching competencies. The ombudsman must be
an open and fair listener, demonstrate diplomacy and
mediation.

CONCLUSIONS

The article examines the organizational and legal as-
pects of the activity of the financial ombudsman in dif-
ferent countries and provides their comparative char-
acteristics. It has been studied that in world practice
there are two models of the organization of the work of
the ombudsman in the financial market, including the
insurance one: British and German.

World experience shows that the number of in-
surance companies participating in the insurance om-
budsman institute is constantly increasing, and the
role of the insurance ombudsman in the management
of complaints is very important, and the constant in-
crease in the number of complaints received by the
ombudsman shows that policyholders have confidence
in the insurance ombudsman institute ombudsman The
creation of an institute for alternative resolution of
insurance disputes in Ukraine in the form of an insur-
ance ombudsman will improve the quality of insurance
market regulation, increase the level of public trust in
insurance companies, strengthen financial discipline,
reduce the burden on judicial authorities, and increase
the transparency and openness of the insurance market.

It is substantiated that the introduction of the
insurance ombudsman institute in Ukraine as an alter-
native platform for handling complaints, which will be
created for the purpose of quick and economical con-
sideration of the cases of injured policyholders against in-
surance companies and their intermediaries or insurance
brokers, will have advantages for all participants in the in-
surance market. The conducted research made it possible
to draw conclusions that in the activities of the insurance
ombudsman institute, it is necessary to adhere to such
principles as neutrality, trust and coaching competences.

Prospects for further research consist in a de-
tailed study of the specifics of the activity of the insur-
ance ombudsman institute in the insurance market of
Ukraine with the aim of developing recommendations
on the legislative regulation of its functioning.
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3anpoBag)XeHHS iIHCTUTYTY OMGyACMeHa Ha CTPaXOBOMY PUHKY YKpaiHu

IpuHa BanepiiBHa AnnaxsepaieBa

MurKONaiBCbKMI HALLIOHANbHWIA arpapHuiA YHiBepCuTeT
54008, syn. leopria loHragse, 9, M. Mukonais, YkpaiHa

AHortauia. CtpaxoBa ranysb Bifirpa€ BaX/IMBY pofb B €KOHOMIL,, CIPUSOYM NOCEPEAHULITBY Ta MEXaHi3My HeCeHH$
pu3KnKy. Pa3oM 3 TUM, rany3b CTpaxyBaHHS CNpUSIE COLLiaNIbHO-EKOHOMIYHOMY 3POCTaHHIO 33 PaxyHOK aKyMy/bOBaHMX
[OBrocTpokoBux iHaHCOBMX pecypciB, aki 6e3nocepenHb0 MOXYTb OYTM BMKOPWUCTAHI B €KOHOMiLi. MeTow cTaTTi
€ po3pobka pekoMeHAaLiM LWOAO MOX/IMBOCTI CTBOPEHHS iHCTUTYTY CTPAaxoBOro ombyacMeHa B YKpaiHi Ha OCHOBI
MiXXHapoaHoro gocaiay. [loctaBneHa MeTa 06yMOBMNA BUPiLLEHHS TaKMX 3aBAaHb: LOCNIAMTY NPABOBI aCNeKTW AisNIbHOCTI
(iHaHCOBOro OMOyACMEHAa Y Pi3HMX KpaiHax Ta HaZaTW iX MOPIBHSMbHY XapaKTePUCTUKY; BM3HAYUTM OCOBIMBOCTI
BNPOBa[KEHHS B YKpaiHi MexaHi3My afiTepHAaTMBHOIO BWpILLEHHS CMOPIiB Ha CTPaxoBOMY PWMHKY; OOrpyHTyBaTW
nepeBarn akTMBi3aLii AiSNbHOCTI iHCTUTYTY CTpaxoBOro oMbyacMeHa B YKpaiHi. Y mpoueci 34iMCHEHHS HAyKOBOro
MOLUYKY, ANS AOCSATHEHHS BU3HAYeHOi MeTu Byno BUKOPUCTAHO Taki 3arafibHOHAYKOBI METOAM, SK: aBCTPaKTHO-NOTIYHMI;
MOHOrpadiyHUiA; NOPIBHANbHUM; rpadivyHUA; LiaNeKTUYHWUIA MeToA; MOPIBHANbHO-NPABOBMI METOL; CTPYKTYPHO-
dyHKUioHanbHWI MeToa,. [ocnimkeHo 0cOBAMBOCTI DYHKLLOHYBAHHS BiANOBIAHWX aNbTEPHATUBHUX MEXAHI3MiB BUPILLEHHS
CTPaxoBMX CMOPIB B Pi3HMX KpaiHax, MeXaHi3MM poboTy 3i ckapramMu Ki€eHTIB, BUpiLIEHHS CMOPIB 3a y4acTi npodeciiHoro
MWPOBOro MocepeaHuka. BusHayeHo, WO y CBITOBIM NPakTUL 3a3BMYal BMAINAKOTb ABi OCHOBHI Mogeni iHaHCOBMX
oMOyacMeHiB: BpUTaHCbKy Ta HiMeupbKy. OBrpyHTOBaHO, WO NpY BNPOBAMXKEHHI IHCTUTYTY CTPAaxoBOro ombyacmeHa
B YKpaiHi SIK anbTepHaTMBHOI NAaThopMu Ang po3rnsgy ckapr byae matu nepeBaru gas BCiX y4aCHWUKIB CTPaxoBOro
PUHKY. [JoBefeHO, Wo AiSNbHICTb TaKOT iIHCTUTYLIT MOXe pO3rnsaaTh CNopu, MOBM3aHi 3 BPErytoBaHHSAM MpETEeHsil,
HEenpaBOMipHUM MPOAAXKEM, CNAATOK CTPAXOBUX NPEMIM, OPUAMYHUM 0DOPMIIEHHSIM MOJICY, 3aTPUMKOK PO3PaXyHKIB,
HEBMAAYEH CTPAXOBMX OOKYMEHTIB TOLLO. TakMi iHCTUTYT CTpaxoBOro oMbyacmeHy Byae HeCTM BiAMNOBIAANbHICTb 33
3aXWUCT iHTEpeCiB i po3rnaa CKapr CTpaxyBasibHMKIB, @ OCHOBHA MeTa AisNIbHOCTi OMOyACMEHa MONSrae B TOMy, W06
pO3rngaaTv CKapru CTpaxyBasibHUKIB N03a CYA0BOK CUCTEMOK EKOHOMIYHO ePEeKTUBHMM i HeyrnepemKeHnM cnocobom

KniouoBi cnoBa: CTpaxoBi KOMMaHii, CTpaxoBWUiA PUHOK, BUPILLEHHS CMOPIB, 3aXMCT NpaB CMOXMBAYIB, CNOXMBAYi
CTpaxoBuX Nocnyr
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Abstract. European practice has proven that all EU member states are responsible for the implementation of
adopted European environmental agreements. Since 1992, the countries of the European Union have identified
environmental protection as a priority for their own development. The study of the process of implementing
Ukraine’s environmental policy in the context of the circular economy is gaining relevance. The purpose of the
article is to study the processes of implementation of the environmental policy of Ukraine in the context of the
circular economy. In the process of writing a scientific article, general scientific research methods were used: the
method of theoretical generalization; categorical analysis; method of comparison; method of abstraction; grouping
method; forecasting method. In the process of research, the key directions of implementation of environmental
policy at the state level are given. The main aspects of the implementation of the circular economy at the regional
level have been established. Three levels of formation and implementation of environmental policy in Ukraine are
defined. Various tools for implementing environmental policy in the context of the circular economy are presented.
It was established that in Ukraine today there is practically no development and implementation of effective
mechanisms for the implementation of the state environmental policy, there are no tools for eliminating the causes
of environmental problems and reducing the negative impact on the ecological sphere during the implementation
of economic activities. It has been established that in the process of implementation of environmental policy, the
state may have an appropriate role, either promoter, facilitator, or catalyst. Conclusions have been made regarding
the importance of implementing the circular economy. The study of the implementation of the environmental
policy of Ukraine in the context of the circular economy gained further development in terms of taking into
account the components of the environmental policy, aspects of the circular economy and the comprehensive
implementation of the environmental policy at the international, state, regional and local levels. The practical
value of scientific research lies in the theoretical justification of the process of implementing environmental policy
in the context of the circular economy, taking into account international experience and tools for implementing
environmental policy at all levels

Keywords: strategy, tasks, economic conditions, implementation tools, international practice

INTRODUCTION

World trends in the economic development of both
the territory and the country as a whole dictate new
rules of responsibility for environmental protection. To
achieve these rules, the UN Summit on Sustainable De-
velopment was held in New York in September 2015 as
part of the 70th session of the UN General Assembly,
the result of which was the adoption of the document:
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“Transforming our world: an agenda in the field of sus-
tainable development until 2030”. which consisted of
17 Sustainable Development Goals (hereinafter SDGs)
and 169 tasks [1].

As a founding country and member of the UN,
Ukraine also joined the global process of environ-
mental protection. In order to realize full-fledged
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sustainable development and taking into account the
Ukrainian context, the National System of Sustainable
Development Goals (SDGs) [1] was developed, which
consists of 17 UN SDGs and 86 national development
tasks. Along with this, the Law of Ukraine “On the Basic
Principles (Strategy) of the State Environmental Policy
of Ukraine for the Period Until 2030” [2] (hereinafter the
Strategy), adopted in February 2019, confirmed the pri-
ority of achieving the global Sustainable Development
Goals and their implementation taking into account the
specifics of Ukraine’s development.

The main goals of the Ecostrategy-2030 provide
for the application of measures and tools for the for-
mation of ecological values, sustainable energy saving
and improvement of state management of environ-
mental protection activities [2]. To achieve these goals,
the Strategy was based on tasks related to raising the
environmental awareness of citizens, popularizing en-
vironmental education, introducing the principles of
ecological governance, ecological production and con-
sumption, measures to reduce the level of pollution of
the ecosystem, etc. [2].

Having considered the main tasks and goals of the
Strategy, we can state that it was developed taking into
account European practice and is aimed not only at over-
coming environmental problems, but also at providing op-
portunities to adapt to modern environmental challenges.

We note that among the main environmental
problems in Ukraine in 2021, water pollution, clogging
with household waste and excessive consumption of
chemical fertilizers were recognized. So, as the indica-
tors of anthropogenic and man-made load showed, de-
terioration of the ecological system is noted in Ukraine.

It is worth noting that in Ukraine today there
is practically no development and implementation of
mechanisms for the implementation of state environ-
mental policy, there are no tools for eliminating the
causes of environmental problems and reducing the
negative impact on the ecological sphere during the
implementation of economic activities, etc.

European practice has shown that all EU mem-
ber states (27 countries) are responsible for implement-
ing the adopted European environmental agreements.
Since 1992, the countries of the European Union have
identified environmental protection as a priority for
their own development. The process of environmental
protection in the EU began in 1992 with the signing
of the Maastricht Treaty, which gave environmental
protection the status of policy and became one of the
first documents of the European Union [3]. In particular,
three environmental declarations were adopted in its
annexes: directives on harmful substances, on animal
protection,and on the impact of European Union meas-
ures on environmental protection.

In the USA, the issue of environmental policy
implementation in the 21 century. Became a tool of
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political games in the fight for the electorate. Thus, dur-
ing the election campaign, former US President Donald
Trump told voters that he would decide on the country’s
withdrawal from the Paris Climate Agreement (2015),
the main purpose of which is to combat global warm-
ing, which is caused by the increase in greenhouse gas
emissions into the atmosphere. According to Donald
Trump, there is no global warming, and the terms of the
Agreement are not very favorable for the American oil
and coal industry.

Joe Biden, on the contrary, promised that the USA
will rejoin the Paris Climate Agreement and thereby
become a world leader in efforts to mitigate the fac-
tors that provoke climate change and negative conse-
quences for the ecology of the planet and humanity. In
his opinion, the fight against global warming (or the
so-called climate crisis) should become a matter of na-
tional security and one of the priorities of the country’s
foreign policy development.

To study the process of implementing the envi-
ronmental policy of Ukraine, it is necessary to reveal the
essence of the circular and environmental policy, to in-
vestigate the peculiarities of the implementation of the
environmental policy at all levels of its management,
and to determine the tools for the implementation of
the environmental policy at the regional level in the
context of the circular economy.

The purpose of the article is to study the pro-
cesses of implementation of the environmental policy
of Ukraine in the context of the circular economy. The
goal of the article provided for the need to formulate
and solve the following tasks: to investigate the es-
sence of the concepts “state environmental policy” and
‘circular economy”; determine the main aspects of the
implementation of the circular economy at the regional
level; outline the main tasks of the circular economy;
determine the components of environmental policy in
the context of the circular economy; to single out the
tools for implementing the environmental policy of the
state; to analyze the foreign experience of environmen-
tal policy implementation in the context of the circular
economy; justification of the need to transition to a cir-
cular economy in solving environmental problems.

LITERATURE REVIEW
The study of various aspects of sustainable develop-
ment and the implementation of environmental policy
have become the object of research by various foreign
and Ukrainian scientists, in particular: the theoretical
and practical principles of public administration and
the mechanism of its implementation were studied
by O. Amosov & N. Havkalova [4], V.D. Bakumenko &
S.A. Popov [5], 0. Mashkov & N. Nyzhnyk [6], and others.
Scholars consider the influence of the international
context on domestic environmental policy and explore
some of the powerful instruments and institutional



forces that contribute to the emergence of environmen-
tal problems in countries. Along with this, they indicate
the main obstacles to both a well-developed environ-
mental policy and its effective implementation.

Contributed to the study of environmental policy
as a tool for ensuring the sustainable development of the
state M.V. Andrienko & V.S. Shako [7], D.O. Vetvytskyi [8],
0.Ya.Lazor [9],N.A.Malysh [10] and others. In their works,
the authors note that the implementation of environ-
mental policy is a component of national policy, which
will be aimed at protecting the vital interests of people,
society, and the state and preserving natural resources.

N.Avramenko & A.Tovstenko [11],l.Zvarych [12],
V. Loyko [13] studied the issue of revealing the meaning
of the concept of “sustainable development”, the need
to implement a circular economy, and a review of ex-
isting tools for ensuring a circular economy. D. Pierce &
R. Turner [14], etc. In economic literature, the concept
of “circular economy” was first mentioned in 1990 by
American scientists D. Pierce & R.Turner, because they
meant that the Earth is a closed economic system in
which there are circular relationships between the
economy and the environment. In their opinion, the in-
troduction of a closed-loop economy will help achieve
efficiency for both the economy and the environment in
such relationships [13].

In other words, the circular economy is a process
characterized by a restorative and closed nature. In the
circular economy, waste is an incentive for the reuse of
products, and the circular economy itself has become
the basis of Revolution 4.0 (Industry 4.0).

It should be noted that certain issues related to
the implementation of the state environmental policy, in
particular, the formation of a safe natural environment
and the stimulation of the implementation of the cir-
cular economy, are considered in the scientific works of
V. Andreytsev [15], O. Zarzhytskyi [16], O. Kalashnyk [17],
l.LKononenko [18], V. Sakhaev & V. Shevchuk [19] and
others. For the circular economy implementation pro-
cess to be effective, the authors concluded that central
authorities should offer incentives to ensure increased
attention to environmental protection tasks in the pro-
cess of sustainable development.

According to T. Knyazeva [20], M. Khvesyk
et al. [21], ensuring rational nature management and
international environmental policy occurs through the
implementation of environmental policy at the national,
regional and local levels. The authors also note that
environmental crises are mostly of a transboundary
nature, the tool for overcoming them can be interna-
tional cooperation in the field of environmental protec-
tion and the implementation of the mechanism of state
management within the framework of international
agreements, etc.

The analysis of international experience [22-24]
on the implementation of the state environmental
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policy shows the lack of a unified opinion regarding
the directions of environmental reforms, their content
and measures for the implementation of the state envi-
ronmental policy at all levels of management, effective
tools that would in practice stimulate the implemen-
tation of the circular economy. Directly, many authors
point out that state bodies often fail to implement
environmental policy, mainly due to lack of political
support, insufficient resources, insufficiently developed
institutional capacity and a tendency to neglect the im-
portance of cooperation at the local level.

However, the issue of the implementation of
Ukraine’s environmental policy in the context of the cir-
cular economy remains insufficiently researched, both
scientifically and practically.

MATERIALS AND METHODS

This scientific article is a theoretical study in the pro-
cess of writing of which general scientific methods of
research were used: the method of theoretical gener-
alization was used to consider theoretical provisions
regarding the essence of environmental policy, cir-
cular economy; categorical analysis - to substantiate
the theoretical aspects of the implementation of the
circular economy at the regional level, etc.; compari-
son method - for research and comparison of goals, di-
rections and tools for the implementation of Ukraine’s
environmental policy in the context of the circular
economy, when considering the work of the UN Summit
on Sustainable Development; the method of abstrac-
tion - to determine the components of environmental
policy in the context of the circular economy and out-
line the main tasks of the circular economy; the group-
ing method - for the study of the implementation of
environmental problems at the level of international
organizations and during the study of the “State Envi-
ronmental Policy Strategy for the period until 20307;
forecasting method - to justify the need to transition to
a circular economy in solving environmental problems.

The source of information for conducting the re-
search was: the legislative and regulatory framework
of Ukraine regarding the implementation of environ-
mental policy in the context of the circular economy;
scientific monographic literature on the implemen-
tation of environmental policy and circular economy
and means of its implementation; scientific articles by
Ukrainian and foreign authors in periodicals on envi-
ronmental policy and implementation of the circular
economy; materials of scientific conferences dedicated
to solving environmental problems and international
organizations whose activities are aimed at solving en-
vironmental problems. The source of the data for this
study is the Ministry of Environmental Protection and
Natural Resources of Ukraine, materials of the author’s
own research, and information from the international
INTERNET network.
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The main stages of work on a scientific article
were: the preparatory stage, at which the topic of the
article was chosen, its understanding and justification
of relevance. The choice of the topic of the article was
carried out taking into account personal previous work,
interest in the problem and the possibility of selecting
practical material on the implementation of environ-
mental policy at the local level; the stage of work on
the content involved drawing up the plan and struc-
ture of the scientific article, conducting research and
summarizing its results. On the basis of the review of
information sources and literature, tasks characterizing
the state of the investigated problem were determined.
During the work on the material, notes were made of
what interested us the most and can be a tool for a
deeper disclosure of the purpose of the article; at the
final stage, there is processing and analysis of the re-
sults of the research, which was carried out according to
the tasks, as well as the formulation of conclusions and
the design of the literature list. The correctness of the de-
sign of the article and the list of used sources is checked
according to the requirements of the publishing house.

RESULTS AND DISCUSSION
The concept of circular economy, which ensures opti-
mal use of resources, reduces the burden on the envi-
ronment, and forms balanced consumer behavior, be-
came a tool for anti-crisis development of the world’s
leading countries.

Given the set of components that determine the
process of the emergence and implementation of the
closed-loop economy as a whole, the circular economy
is defined as “a concept aimed at eliminating the ma-
terial loop and extending the service life of materials
through longer use and increased use of secondary raw
materials” [25, p. 4].

The circular economy is based on the appli-
cation of a set of cyclical principles, in particular 3R
(Reduce, Reuse, Recycle), 9R (3R+ Refuse, Rethink, Re-
pair, Refurbish, Remanufacture, Repurpose), 10R (9R +
Recover). Based on the concept and principles of the
circular economy, we note that the benefits of its imple-
mentation are a reduction in the use of non-renewable
resources, the introduction of a zero-waste production
model, a reduction in carbon emissions and the crea-
tion of new business opportunities for profit.

In the process of researching scientific literature
[8; 13; 21] it was established that the main aspects of
the implementation of the circular economy at the re-
gional level include:

1) level restructuring of the circular economy, which
involves the implementation of the principles of circu-
larity at the level of the enterprise, community, region,
and ending at the state level. According to the author,
the environmental awareness of entrepreneurs does
not arise as a result of legal acts, but in the process
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of determining the business goals of the enterprise or
developing a strategy for its development. At the same
time, the development and implementation by the state
of effective regulatory and legal acts regarding the ap-
plication of the principles of the circular economy will
become a solid foundation for promising productive
changes in the state environmental policy. It can also
be noted that the more efforts entrepreneurs spend
on environmental awareness, the greater the chances
that in the long run they will receive positive results in
terms of environmental protection.

2) the informational and educational component,
which is an integral tool in the process of implementing
the circular economy. This component involves famil-
iarizing the population with changes in environmental
legislation and carrying out educational and informa-
tional work to increase their environmental awareness.
As a result, the population will begin to recycle less
and use used things more, and will increase their own
responsibility for environmental protection.

3) negative consequences for resource-extracting
countries. Note that, along with the positive conse-
quences, the worldwide implementation of the princi-
ples of circularity will affect the reduction of incomes
in countries where the main item of export is resources,
the demand for which will gradually decrease. But if you
weigh all the positive effects of the circular economy,
they are much greater than the negative ones (from
saving resources and energy to generating income for
the economy).

4) the transition to a circular economy is a step-by-
step process with a clearly defined subject, content of
goals and means of achieving them. Each stage will re-
quire the introduction of legislative and non-legislative
tools for the implementation of cyclical innovations
and raising the environmental awareness of the pop-
ulation of communities and the country as a whole. In
the author’s opinion, even at the stage of development
of new products, it is worth considering how it will con-
tribute to the implementation of the circular economy,
how it will encourage sustainable consumption in order
to avoid the generation of waste from its use.

The importance of implementing a circular econ-
omy was also discussed at the UN Summit on Sustain-
able Development, as a result of which the Global Sus-
tainable Development Goals were approved [1]. First of
all, the emphasis was placed on rational consumption
and production, which was mentioned in the twelve
goals of “Responsible production and consumption”,
which clarify the main tasks of the circular economy, in
particular [1]:

- ensure effective development and use of natural
resources;

- within the next ten years, achieve a reduction in
the amount of food waste and a reduction in the level
of food costs throughout the chain of production and



consumption of products, which will be of crucial im-
portance for tracking the progress of the implementa-
tion of the circular economy;

- within the next five years, to significantly reduce
the anthropogenic pressure on the environment, which
will ultimately affect the reduction of emissions of
chemical waste into the air, soil and water, etc.;

- pay special attention to waste processing, as this pro-
cess is the foundation of the circular economy concept;

- attraction of international financial assistance for
the implementation of modern scientific and technical
developments in production, which is especially impor-
tant for Ukraine.

At the national level, environmental policy can-
not be formed in isolation from other issues of the state,
it is a component of the internal and external policy of
the state, which is based on state regulation regarding
the stability of the environmental sphere. At the same
time, various types of public policies can contribute to
the improvement of the environment, even if this is not
their main goal.lt is worth noting that in order for the
implementation of the environmental policy of Ukraine
to be effective, it is necessary to introduce innovative
state and non-state regulation, which will be focused
on production processes, waste management and on
the orientation of the value of products, materials and
resources, etc.

At the legislative level, it is also stated that the
state environmental policy is a component of the state
policy, which is aimed at solving urgent environmen-
tal problems through the joint work of communities,
government and industry. In addition, the activities of
state bodies are focused on ensuring the integration
of environmental policy into other sectors and other
areas of policy. In addition, it has a defined purpose,
goals and objectives, principles and tools for its imple-
mentation, etc. For example, the purpose of the state’s
environmental policy is disclosed in the Law of Ukraine
“On the Basic Principles (Strategies) of the State Envi-
ronmental Policy of Ukraine for the Period Until 20307
this document states that through the implementation
of the ecosystem approach in all directions of the so-
cio-economic development of Ukraine, it will be possi-
ble to ensure a satisfactory state of the environment of
Ukraine [2]. This Law also defines the basic principles,
tools and stages of implementation of state policy.

Thus, in order for Ukraine to achieve the Sustain-
able Development Goals, tasks from twelve goals were
included in the basic principles of Ukraine’s environ-
mental policy. It is also worth noting that the Ukrainian
legislation on the implementation of environmental
policy is based on a number of political, legal, economic
and other specific measures for the management and
protection of the natural environment, the preservation
of biodiversity and the introduction of an ecological
lifestyle.
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In the process of researching the scientific lit-
erature, it was established that the joint activity of au-
thorities and society is considered under environmen-
tal policy, which consists in: ensuring the protection of
the natural environment; formation and development
of environmental awareness among the population;
guaranteeing the environmental safety of citizens; in-
troduction of ecological innovations related to produc-
tion and consumption, etc. The activity of state author-
ities consists in regulating the activities of individuals,
enterprises and state institutions that can affect the
‘quality” of the environment.

In this process, the state plays a key role in en-
suring the constitutional right of every member of so-
ciety to live in an ecologically clean environment. The
main goal of the state is that all branches of govern-
ment worked as a coordinated mechanism in the imple-
mentation of environmental policy.

Environmental policy in the context of the circu-
lar economy should focus on at least four components,
namely [27]:

1) international global ecopolitics, which provides
for a system of international environmental governance
and various diplomatic initiatives for environmental
protection (for example, the functioning of economic
zones in the World Ocean, the establishment of quotas
for the extraction of natural resources, the activities of
international environmental organizations);

2) regional ecopolitics, which is based on taking into
account the environmental interests of groups of coun-
tries united by a common natural and geographical en-
vironment, or integration groups that have a common
environmental policy (for example, the Environmental
Policy of the EU, or the creation of protected areas by
neighboring countries, or joint activities partner coun-
tries regarding control of biosphere pollution and solv-
ing common environmental problems);

3) national (state) eco-policy, which should provide
for measures and means for the introduction of circu-
lar economy at all levels of management (for example,
development, adoption and implementation of the en-
vironmental legal framework, signing of international
treaties and membership in international environmen-
tal organizations);

4) local ecopolitics (for example, district, city or
community policy). The main subjects of ecopolicy imple-
mentation at this level include: state authorities, entrepre-
neurs and citizens. The main forms of implementation of
environmental policy at the local level are the introduc-
tion of strategic environmental policy planning tools by
local authorities taking into account the specifics of the
territory, the creation and development of environmental
public organizations and cooperation with higher educa-
tional institutions in the environmental field [27].

Therefore, it can be concluded that the imple-
mentation of environmental policy in the context of
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the implementation of the circular economy, taking
into account the specified components, should be car-
ried out at the international, state, regional and local
levels. That is, starting from the environmental policy
of the enterprise, and ending with the implementation
of developed state programs regarding the country’s
transition from a linear economy to a circular (closed)
economy model.

The instruments for the implementation of the
environmental policy of the state are:

- integrated permit - comprehensive pollution pre-
vention and control;

- legal regulation - up-to-date, adapted to European
legislation, which creates appropriate conditions for
the functioning of the sphere;

- state regulation of the use of natural resources -
ensuring balanced and sustainable development, es-
tablishing justified and accessible limits;

- environmental communications - education, rais-
ing the level of environmental awareness, strengthen-
ing the role of the environmental component in inter-
sectoral partnership;

- environmental impact monitoring and strate-
gic environmental assessment - reducing the risks of
planned activities and preventing negative impact on
the environment;

- environmental certification and labeling, environ-
mental management, environmental audit - greening of
consumption and production;

- environmental accounting and electronic environ-
mental governance - collection, analysis, use and distri-
bution of data on the state of the environment;

- financial and economic instruments (fiscal, stim-
ulating) - development of a “green’, resource-efficient
and low-carbon economy, modernization of production;

- monitoring and environmental protection con-
trol — prevention, termination of offenses and monitor-
ing of the state of the environment [7].

The second chapter of the Strategy [2] provides
a system of interrelated tools that ensure the imple-
mentation of Ukraine’s environmental policy. Since
Ukraine intends to become a member of the EU, these
are primarily instruments, the basis of which is ensur-
ing the compliance of Ukrainian environmental legisla-
tion with EU legislation and European environmental
standards, etc. The following tools will contribute to
faster greening of production: environmental certifica-
tion and labeling of products, introduction of environ-
mental management and audit. In addition, the Strat-
egy for implementation and development defines the
use of financial and economic mechanisms.

As the authors of the article noted, in 2017, a na-
tional system of Central and Eastern Europe was devel-
oped, which was presented in the National Report “Goals
of Sustainable Development: Ukraine” and which consists
of 17 goals and 86 national tasks, which were reflected in
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145 normative and legal acts of the Government. which
provide a solid basis for the implementation of environ-
mental policy in the context of the circular economy. It
was in the National Report that the task of introducing
the principles of the circular economy was first set.

At the same time, the approved “State Environ-
mental Policy Strategy for the period until 2030 [2]
sets four national goals, the implementation of which
will consistently introduce the concept of circular econ-
omy in Ukraine, since they are aimed at reducing the
level of resource intensity of the economy, introducing
waste-free production/consumption and activating inno-
vative - environmental activities. The expected result of
the implementation of the Strategy in 2030 should be
Ukraine’s achievement of such a level of circularity, during
which there will be a constant improvement of ecolog-
ical efficiency to ecologically acceptable levels [2; 28].

International practice has shown that an impor-
tant place in the implementation of environmental pol-
icy in the context of the circular economy is occupied by
the public movement, which turns environmental policy
into an object of state and public management [30; 33].
Under the influence of the social movement, the ecolog-
ical consciousness of the society is formed. It is he who
draws society’s attention to environmental problems in
a certain area and in the world as a whole, defends the
rights of citizens to live in an ecologically safe environ-
ment. More than five hundred public environmental or-
ganizations operate in Ukraine, among which the most
influential are: National Ecological Center, All-Ukrainian
Environmental League, “Green Wave” Environmental Club,
“Ecology - Pravo-Lyudyna” BF, “Ekodiya” Center for En-
vironmental Initiatives, Save Dnipro etc. [28]. Most of
them have an extensive system of their representative
offices in regions, cities, communities.

One of the conditions for the effective imple-
mentation of environmental policy in the context of the
circular economy is the optimal combination of various
management methods aimed at ensuring partnership
relations between environmental policy developers,
implementers, environmental policy analysts and stake-
holders, the purpose of which is to review and discuss
information, problems, analysis and options, related
to each stage of implementation of the state environ-
mental policy. The establishment of such partnerships
should occur throughout each stage of environmental
policy implementation, helping decision-makers con-
cerned to move from one stage to the next.

Studies of international organizations, such as
the Organization for Economic Cooperation and Devel-
opment [25; 35] testify that states can perform one of
the following roles in the implementation of environ-
mental policy in the context of the circular economy:

1. Promoters (Netherlands, Japan). States develop
development strategies, adopt framework documents,
conduct information policy among stakeholders.



2.Facilitators (USA). States are already playing a more
active role, involving stakeholders in the development of
circular economy development projects, implementing a
multi-level system of circular economy regulation.

3. Catalysts (Norway, China). States determine spe-
cific mechanisms for the transition to a circular econ-
omy, use financial and economic methods to support
business and innovation, develop tools for evaluating
the effectiveness of the implementation of the circular
economy model.

Awareness of the depth and spread of environ-
mental problems that exist in Ukraine today is increas-
ingly pushing the country to introduce the principles
of a circular economy. For the implementation of en-
vironmental policy in the context of circular economy,
environmental protection bodies function in the or-
ganizational structure of the state administration, and
the corresponding regulatory and legal framework has
been created, taking into account the principles of the
EU environmental policy [29]. Note that on the basis
of the adopted Strategy, such strategic documents are
being developed as: the National Program for the De-
velopment of the Mineral and Raw Material Base for
the Period Until 2030, the National Waste Management
Plan, draft laws “On Waste”, “On Waste Electrical and
Electronic Equipment”, “On Batteries”, batteries and ac-
cumulators”, “On packaging and packaging waste”, De-
cree of the President of Ukraine No. 722/2019 “On the
Sustainable Development Goals of Ukraine for the pe-
riod until 2030”, etc. In addition, it is worth remember-
ing that the development of new regulatory and legal
documents should be carried out including taking into
account the main principles of the circular economy, be-
cause when the economy becomes closed, then people
will become wealthy, and the environment will be clean.

More than 30 years have passed since the first
mention of the circular economy [14], however, only after
its official introduction in the EU [25] did its popularity
grow rapidly, and countries gradually began to realize
its priority for achieving sustainable own development,
where the value of products, materials and resources [33]
is kept in the economy as long as possible [22].

At the same time, the adoption of the Sustain-
able Development Goals (SDGs) became the UN’s plan
for a more sustainable future for all, which forced the
organization’s members to take a different look at the
problems of the environment, climate change and wa-
ter security. Attention is directly focused on the joint
efforts of all subjects of nature management in over-
coming environmental challenges, along with this, the
main role still belongs to the state. At the same time,
the environmental policy of the state was considered
as a coordinating priority, which forms and sets in mo-
tion the resources of the enterprise (organization), in
order to achieve goals in the field of rational nature
management, environmental protection and ensuring
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environmental safety with the help of political, eco-
nomic, legal, educational and other measures [10]. In
the opinion of the authors, it is important to focus on
the territorial approach when implementing environ-
mental policy, which will allow to more fully take into
account the peculiarities of each region when imple-
menting the circular economy at all levels.

The effectiveness of the mechanisms for imple-
menting Ukraine’s environmental policy in the context
of the circular economy can be improved by providing
for their adaptation to EU legislation [7] and the ex-
perience of EU member states taking into account the
peculiarities of Ukraine’s natural resource potential.
Moreover, taking into account international practice,
the implementation of the country’s environmental
policy [8] was considered as a set of means and meas-
ures directed by society and the state to the protec-
tion and improvement of the environment, an effective
combination of nature use and nature protection and
ensuring the normal life of citizens, which has two di-
mensions, in particular, normative and regulatory

The analysis of the theoretical foundations of
the implementation of environmental policy in the con-
text of the circular economy gave us the opportunity to
note that the best way to solve environmental prob-
lems is to reduce waste. And as we know, the circular
model of the value added chain is based on a similar
concept. Therefore, the introduction of the concept of
extended responsibility [12] will ensure the fulfillment
of the national goals approved in the “State Environ-
mental Policy Strategy for the period until 2030” and
the achievement of the 12th goal “Responsible produc-
tion and consumption” [1], which clarify the main tasks
of the circular economy

Based on research [13], it is also important to gain
public support and change established consumer behav-
ior, which will ensure the implementation of Ukraine’s
environmental policy in the context of the circular
economy. Scientific research is designed to activate
the social movement, which is aimed at changing the
role of the consumer (quite often disposable) to the
role of the user (for the long term). As part of ties with
non-governmental organizations that systematically
draw the attention of a wide audience to environmen-
tal issues, the principles of the circular economy are
promoted in the process of implementing the coun-
try’s environmental policy and the idea that the main
task of the circular economy is the intention to act in
the interests of the public the public. Their main tool
is a call to the public for the rational use of natural
resources, informing society about the benefits of a
circular economy and the possibility of ensuring eco-
nomic growth and increasing well-being without ex-
cessive consumption of natural resources.

Particular attention is focused on the tools [21]
of environmental policy implementation, which are
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constantly changing [25] and spreading. We believe
that each country uses an individual approach to regu-
lating the circular economy, has specific organizational
and economic tools, all of which emphasize the impor-
tance, perspective and effectiveness of this concept.

What is common in the studies [25] is that states
in the implementation of environmental policy in the
context of the circular economy can perform one of
the defined roles and determine specific methods of
implementing environmental policy, develop tools for
implementing the circular economy model. Having
chosen a clear role (whether promoter, or facilitator, or
catalyst) in the implementation of environmental pol-
icy in the context of the circular economy, the country
will achieve its goals in the field of environment and
climate in a cost-effective way, while ensuring this pro-
cess with adequate funding.

Unlike Ukraine, where the circular economy is
not declared a priority area of economic growth at the
legislative level, in most developed countries there is
a clear awareness of environmental disasters in the
future and they take an active part in implementing
the principles of the circular economy in the process
of implementing the state environmental policy. At the
moment, Ukraine still remains on the sidelines of the
circular economy implementation process, which ne-
cessitates the development of a system of regulatory
and legal acts and measures to stimulate the circular
economy at the state level.

As a result, the introduction of the circular econ-
omy in the world has become a rapidly developing topic
as an opportunity to combine environmental protection
and economic growth. These statements indicate to us
the need for further development of the study of the
implementation of the environmental policy of Ukraine
in the context of the circular economy in terms of tak-
ing into account the components of the environmental
policy, aspects of the circular economy and the compre-
hensive implementation of the environmental policy at
the international, state, regional and local levels.

Therefore, the importance of the implementa-
tion of the circular economy for the world is that it will
be recyclable, which will help to save and produce a
large amount of energy. The study of the Law of Ukraine
“On the basic principles (strategies) of the state envi-
ronmental policy of Ukraine for the period until 2030”
showed that it introduced environmental norms and
standards in the state administration, and also provided
for a number of measures to reduce atmospheric air
and water pollution. In the process of implementing the
environmental policy of the state, specific directions of
action are first determined, and then, on their basis, en-
vironmental policy tools are developed and applied.
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CONCLUSIONS

The implementation of environmental policy in the
context of the circular economy should become one
of the main strategic tasks in Ukraine for the next 30
years. During the research, it was established that the
process of implementing environmental policy in the
context of the circular economy takes place with the
determination of policy levels and the relationships be-
tween them. It has been proven that ensuring the im-
plementation of environmental policy in the context of
the circular economy is a step-by-step process that is
based on both legislative and non-legislative measures
to eliminate the root causes of environmental prob-
lems and is aimed at improving the quality of the envi-
ronment, and therefore improving the quality of life of
every Ukrainian.As a result, it has been established that
the transition to a circular economy is a valuable fac-
tor in the fight against environmental challenges, such
as overexploitation of natural resources, inadequate air
quality, and climate change.

The considered aspects of the implementation
of the circular economy at the regional level stated that
it is a step-by-step process that involves the imple-
mentation of the principles of circularity at all levels of
management, which is based on an informational and
educational component and which has negative con-
sequences for resource-extracting countries. The level
system of environmental policy implementation in the
context of the circular economy clearly outlines to us
that the main role in the implementation of environ-
mental policy belongs to the state, which, along with
this, is not the only subject of environmental policy.

The study of international practice proved that
developed countries strongly support the circular econ-
omy model within the framework of their own eco-
nomic development. The implementation of the circu-
lar economy takes place with the direct participation
of the state through means of promotion and support
tools. Thus, at present, most countries have an invest-
ment policy that provides financial support for circular
innovations and that is focused on the issues of pre-
serving the natural environment and on effective waste
management. Along with this, the analysis of interna-
tional practice demonstrated that, given the variety of
organizational and economic tools in countries, each of
them applies an individual approach to the implemen-
tation of the circular economy, which is based on the
perspective and importance of this concept.

The above makes it necessary to further search
for effective tools for the implementation of Ukraine’s
environmental policy in the context of the circular
economy, taking into account international legislation
in the field of environmental protection.
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Peani3auia eKonoriyHoi nonitTuku YKpaiHum
B KOHTEKCTi LMPKYIAPHOI €KOHOMIKU

leopriit OnekcaHppoBuy Pewetinos

MuMKONaiBCbKMI HALIOHANbHWIA arpapHuUiA YHiBepCuTeT
54008, syn. leopris loHraase, 9, M. Mukonais, YkpaiHa

AHoTauif. EBponeicbka NpakT1Ka 3aCBifumMna, Wo BCi kpainn ynenn €C € BigNoBiAaNbHUMM 33 peanisauito MPURHATUX
€BPOMNENCHKMX NPUPOAOOXOPOHHMX yrod. MounHatoumn 3 1992 poky, kpaiHn €Bponencbkoro Cow3y BM3HAUMIM B
npiopuTeTi BAACHOMO PO3BMTKY 3aXMCT HABKOMMLWHBOIO cepenosuLua. [locnigkeHHs npouecy peanisalii eKonoriyHoi
NONITMKM YKPaiHW B KOHTEKCTi LMPKYNSPHOI €KOHOMIiKM HabyBa€ akTyanbHOCTi. MeTow CTaTTi € LOCHiAKEHHS
npoLeciB peanizauii eKoforiyHoi NoniTMKM YKpaiHM B KOHTEKCTI LMPKYNSpHOI eKOHOMikM. B npoueci HanucaHHs
HaYKOBOi CTaTTi OyNM BMKOPWUCTAHHI 3arafibHOHAYKOBI METOAM AOC/IAKEHHS: METOL TEOPETUYHOTO y3araJbHEHHS;
KaTeropianbHUIM aHani3; MeTo, MOPIBHAHHS; MeTod, abCTparyBaHHS; MeTOA, rpyrnyBaHHS; METOA MPOrHO3yBaHHS.
B npoueci pocnipkeHHS HaBeAeHO KJYOBI HanpsiMM peanisauii eKoMoriyHoi MoMiTMKM Ha LEPXKAaBHOMY PiBHi.
BctaHOBNEeHO OCHOBHI acmekTW BNPOBAAXEHHS LMPKYNSIPHOI €KOHOMIKM Ha perioHanbHOMYy piBHi. BusHaueHo
Tpu piBHI GOpMyBaHHS Ta peanizauii ekonoriyHoi nonituku B YKpaiHi. MNpeacraBneHo pisHOMaHITHI iHCTPYMeHTH
BMPOBALXKEHHS €KOMOTiYHOI MNONMITUKM B KOHTEKCTI LMPKYNSIPHOI EKOHOMiKM. BCTaHOBNEHO, WO B YKpaiHi Ha CbOroaHi
NPakTUYHO He 3A4iIMCHI0ETLCS po3pobKa Ta BNPOBALXKEHHS AIEBMX MEXAHI3MIB peanisauii AepXaBHOI €KONOrivyHOI
NONITUKM, BiACYTHI IHCTPYMEHTU YCYHEHHS MPUYUH BUHWKHEHHS €KOMOTIYHMX Npo6aeM Ta 3HUKEHHS HEraTMBHOIO
BM/IMBY Ha €KONOTriYyHy chepy npu 34iMCHEHHI roCcnofapCbKoi AisnbHOCTI. BcTaHoBNEHO, WO B npoueci peanisauii
€KOJI0TiYHOI MONITUKM fepXaBi MOXe HaNexaTtu BiAnoBifHa po/ib, UM NpoOMOyTepa, Un hacunitatopa, Ym Katanizatopa.
3po6neHo BMCHOBKM, LWOAO BAXIMBOCTI BMPOBAMKEHHS LMPKYNSAPHOI €KOHOMIKK. [Toaanblioro po3BuTKy Habyno
[OCNIMKEHHA peani3auii eKoNoriyHoi NoNiTMKKM YKpaiHM B KOHTEKCTI LIUPKYNSPHOI EKOHOMIKM B YaCTUHI YpaxXyBaHH$
CKN3A0BUX EKOMOriYHOI MONITUKM, aCNeKTiB LMPKYNAPHOI €KOHOMIKM Ta KOMMAEKCHOI peanisauii eKonoriyHoi
NONITUKM Ha MiXXHAapOLHOMY, LePXKaBHOMY, perioHasbHOMY Ta MicLeBOMY piBHAX. [TpakTUYHA LiHHICTb HAayKOBOrO
LOCNIOXKEHHS MONSTaE B TEOPETMYHOMY OOrpyHTYBaHHI Mpouecy peanisauii €KONoriyHoi MoMiTMKM B KOHTEKCTI
LMPKYNSPHOI €KOHOMIKM 3 YpaxXyBaHHAM MiXXHApOAHOro AO0CBiAY Ta iHCTPYMEHTIB peanisalii eKoloriyHoi NofiTUKK
Ha BCiX PiBHAX

KniouoBi cnoBa: ctpareris, 3aBAaHHS, EKOHOMIYHI YMOBU, IHCTPYMEHTU peani3aLii, MbKHapoaHa NpakTuKa
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